
 



 



 



 



ONE HUNDREDTH ANNUAL MEETING

AMERICAN

LARYNGOLOGICAL
ASSOCIATION

April 1 and 2, 1979

THE CENTURY PLAZA

Los Angeles, California

The profession is cordially invited to attend



"DOCENDO DISCIMUS"

This program is accepted for eight hours, Category I credit
toward the American Medical Association Physician

Achievement Award.



AMERICAN LARYNGOLOGICAL
ASSOCIAnON

First Day, Sunday, April 1, 1979

Morning Session

8:00 a.m. Executive Session (Fellows Only)

Election of Fellows

Election of Nominating Committee

Introduction of Newly Elected Active Fellows

1. Report of Secretary William M. Trible, M.D.

2. Report of Treasurer Harold G. Tabb, M.D.

3. Report of Librarian, Historian & Editor
Gabriel F. Tucker, Jr., M.D.

RECEPTION OF GUESTS

8:30 a.m. PRESIDENTIAL ADDRESS
John F. Daly, M.D.
New York, N.Y.

INTRODUCTION OF GUEST OF HONOR
F. Johnson Putney, M.D.
Charleston, S.C.

REMARKS OF GUEST OF HONOR
"DOCENDO DISCIMUS"
F. Johnson Putney, M.D.

SCIENTIFIC SESSION
John E. Bordley, M.D.
Vice President
Presiding

9:00 a.m. AN EVALUATION OF COMPUTERIZED
TOMOGRAPHY, CINE
LARYNGOGRAPHY,LARYNGOGRAPHY
AND LARYNGEAL PHOTOGRAPHY IN
DETERMINING :THE EXTENT OF
LARYNGEAL DISEASE
Paul H. Ward, M.D.
Los Angeles, California
William Hanaffee, M.D.
(By Invitation)
Anthony Mancuso, M.D. ,

(By

InVitation)0
Ov-V" e

Joel Shallit, M.D. J

(By Invitatio�) C!..ktJ..4.J 1.( er-George Berci, M.D.
(By Invitation) W()..lrfl. _ cL .

DISCUSSION



ONE HUNDREDTH ANNUAL MEETING

9:20 a.m.

9:35 a.m.

10:00 a.m.

10:30 a.m.

10:40 a.m.

11:00 a.m.

11:15 a.m.

LEIOMYOSARCOMA OF THE CERVICAL
TRACHEA, WITH TRACHEAL REPAIR
John M. Fredrickson, M.D.
Toronto, Canada
Anthony Jahn, M.D.
(By Invitation)
Douglas P. Bryce, M.D.
Toronto, Canada

ENDOLARYNGEAL KEEL FOR GLOTTIC
STENOSIS

flVlJrilJrnHerbert H. Dedo, M.D. (-"'-r r-San Francisco, California �p
to

e"e-
DISCUSSION (Previous two papers) /}1o/[)ll;bP.{

O...e4.tJ.r:-,.-e)cJ.THE FIFTH DANIEL C. BAKER, JR., M.D ..... AL �
MEMORIAL LECTURE ty{!-CJ

"RESIDENT EDUCATION: PAST,
PRESENT AND WHERE TO"
Walter P. Work, M.D.

RECESS

BENIGN TUMORS OF THE LARYNX IN
CHILDREN: SURGICAL EXCISION BY
C02 LASER
George T. Simpson, M.D.
Boston, Massachusetts
(By Invitation)
Gerald B. Healy, M.D.
(By Invitation)
Trevor J. I. McGill, M.D.
(By Invitation)
M. Stuart Strong, M.D.
Boston, Massachusetts

DISCUSSION

�yows
H�1
fr}1v fJrtJvl'

�ufSE
THE CLINICAL COURSE OF UNUSUAL
MALIGNANT TUMORS OF THE HEAD
AND NECK
James M. Toomey, M.D.
St. Louis, Missouri
Michael Setzen, M.D.
(By Invitation)

HYPERALIMENTATION IN PATIENTS
WITH HEAD AND NECK CANCER
Michael Conoyer, M.D.
St. Louis, Missouri
(By Invitation)
Donald G. Sessions, M.D.
St. Louis, Missouri
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ADJOURNMENT
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DISCUSSION (Previous two papers)



AMERICAN LARYNGOLOGICAL
ASSOCIATION

The Annual Photograph of the Fellows
will be taken immediately following the morning session

The President's Reception (for Fellows, their ladies and
invited guests only) will take place at 6:30 p.m. at the Beverly

Hills Hotel

The Annual Banquet will follow

Second Day, Monday, April 2, 1979

8:00 a.m. ANNUAL BUSINESS MEETING

SCIENTIFIC SESSION
Lester A. Brown, M.D.
Vice President
Presiding

9:00 a.m. IRRADIATION EFFECT ON REGIONAL
LYMPH NODES: RELATIONSHIP TO
LYMPH FLOW FROM THE LARYNX OF
THE DOG
Louis W. Welsh, M.D.
Jenkintown, Pennsylvania
(By Invitation)

9: 15 a.m. RADIATION FIBROSIS AND NECROSIS
OF THE LARYNX
James R. Chandler, M.D.
Miami, Florida

9:30 a.m.
f6ryu

IRRADIATION THERAPY EFFECTS ON
CRANIAL NERVES, ESPECIALLY THE �)
HYPOGLOSSAL NERVE S/(o£.M�
William H. Saunders, M.D. J..fUN'S
Columbus, Ohio �
DISCUSSION (Previous three papers) ��"r

C�
CHOLESTEATOMA OF THE FRONTAL 5�rtt(..

AND ETHMOID AREAS
Ruth S. Campanella, M.D.
(By Invitation)
David D. Caldarelli, M.D.
(By Invitation)
.Stanton A. Friedberg, M.D. f _ . 0 IJ
Chicago, Illinois SaIo�

9:45 a.m.

10:00 a.m. THE PROBLEM OF THE COLLAPSING
UPPER LATERAL CARTILAGE

� _ir

c

Brian F. McCabe, M.D.
_ �

r�
Iowa City, Iowa

DISCUSSION (Previous two papers)

10:20 a.m. RECESS
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10:30 a.m.

10:45 a.m.

10:55 a.m.

FLOW-VOLUME LOOP ANALYSIS OF
THE CRICOARYTENOID JOINT IN
RHEUMATOID ARTHRITIS
Mark 1. Singer, M.D.
Indianapolis, Indiana
(By Invitation)
Thomas J. Kehoe, M.D.
(By Invitation)
David W. Cugell, M.D.
(By Invitation)
Frank R. Schmid, M.D.
(By Invitation)

LARYNGEAL DYSFUNCTION
FOLLOWING PROLONGED INTUBATION
Robert E. Whited, M.D.
Cincinnati, Ohio
(By Invitation) OG-o- r: o:
DISCUSSION (Previous two papers) l-<.A_,-f.e.A
MANAGEMENT OF SPASMODIC �
DYSPHONIA WITH RECURRENT
LARYNGEAL NERVE SECTION
Howard L. Levine, M.D.
Cleveland, Ohio
(By Invitation)
Benjamin G. Wood, M.D.
(By Invitation)
Eugene Batza, Ph.D.
(By Invitation)
Harvey M. Tucker, M.D.
Cleveland, Ohio
(By Invitation)

11:10 a.m. RECURRENT LARYNGEAL NERVE
CRUSH FOR THE TREATMENT OF
SPASTIC DYSPHONIA
Hugh F. Biller, M.D.
New York, N.Y.

D _ (JMax L. Som, M.D. -e..,.oL.QNew York, N.Y.

11:40 a.m. DISCUSSION (Previous two papers)
'j)c.J.,

EXECUTIVE SESSION: (Fellows Only) fVlt_�
1. EI.ection and organization of Board of �Or--eu.5DIrectors 'D.nLu
2. Installation of Newly Elected Officers for v--(

1979-80 /Of'JJ�
ADJOURNMENT
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AMERICAN LARYNGOLOGICAL
ASSOCIATION

OFFICERS 1978-1979

President John F. Daly, M.D.
New York, New York

First Vice President John E. Bordley, M.D.
Baltimore, Maryland

Second Vice President Lester A. Brown, M.D.
Atlanta, Georgia

Secretary William M. Trible, M.D.
Washington, D.C.

Treasurer Harold G. Tabb, M.D.
New Orleans, Louisiana

Librarian, Historian, Editor ... Gabriel F. Tucker, Jr., M.D.
Chicago, Illinois

First Councilor Joseph H. Ogura, M.D.
S1. Louis, Missouri

Second Councilor Stanton A. Friedberg, M.D.
Chicago, Illinois

Third Councilor Charles M. Norris, M.D.
Philadelphia, Pennsylvania

Fourth Councilor Charles F. Ferguson, M.D.
Osterville, Massachusetts
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THE MEMORIAL FUND

LARYNGOLOGICAL RESEARCH FUND

The Council earnestly requests that Fellows of the Asso
ciation give consideration to making a special bequest to these
important Funds, or to become a Benefactor.

MEMORIAL FUNDS

Daniel C. Baker, Jr.
John F. Barnhill
August L. Beck
Gordon Berry
William E. Casselberry
Cornelius G. Coakley
Lee Wallace Dean
Arthur W. deRoaldes
Fred W. Dixon
George Fetterolf
Joseph L. Goodale
William E. Grove

BENEFACTORS

Sally Sample Aall
Mrs. Daniel C. Baker, Jr.

Dr. Edwin R. Broyles
Dr. Seymour R. Cohen
Dr. John Conley
Dr. Louis H. Clerf
Dr. and Mrs. Francis W. Davison

Ii'
Dr. John F. Daly
Dr. Stanton A. Friedberg
Dr. Thomas C. Galloway

? Dr. Joseph L. Goldman

Gordon F. Harkness
Frederick T. Hill
George E. Hourn
Samuel Johnston
James E. Newcomb
Henry B. Orton
Lyman G. Richards
Burt R. Shurly
Lester T. Sunderland
H. Marshall Taylor
Walter H. Theobald
Francis L. Weille

Dr. Robert Goodale
Dr. Edley H. Jones
Dr. Francis McGovern
Mr. A. P. Marchessini
Dr. Charles M. Norris
Dr. Samuel Salinger
Dr. Sam H. Sanders
Dr. Harry P. Schenck
Dr. DeGraaf Woodman
Zelda Radow

Weintraub Cancer
Fund, Inc.
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AMERICAN LARYNGOLOGICAL
ASSOCIAnON

DIRECTORY

January 1, 1979

HONORARY FELLOWS

1978 (1959) Barretto, Pino de Mattos, Rua Cons Torres
Homem 371, Sao Paulo, Brazil

1957 (1925) Clerf, Louis H., 5575 Eighth Ave., North St.
Petersburg, Florida 33710

1978 (1971) Harrison, Donald F. N., 330/332 Gray's Inn
Road, London, W. C., 1, England

1966 (1957) Ono, Jo. 6-13 6-Chrome, Roppongi Minato-Ku,
Tokyo, Japan

1968 (1937) Portman, Prof, Georges, Clinque Saint
Augustin, 114, Avenue D' Ares, Bordeaux,
France

1968 (1957) Ruedi, Prof. Dr. Luzius, Kurhauss Trasse 50
Zurich, Switzerland

1978 (1932) Schall, LeRoy A., P.O. Box 136, Barnstable,
Mass. 02630

CORRESPONDING FELLOWS

1978 Araus, Juan Carlos, 2150 Cangello, Buenos
Aires, Argentina

1972 Arslan, Prof. Michele, Otorinolaringoiatrica
dell' Universita de Padova, 37 Via Altinate,
Padova, Italy

1959 Bateman, Sir Geoffrey, Thorney-Graffham,
Petworth West Sussex GU28 OGA, England

1942 Batson, Oscar V., 3926 Pine St., Philadelphia,
Pa. 19104

1964 Cleves, Carlos Carrea 12, 20-69, Bogota,
Columbia, S.A.

1966 Dohlman, Gosta, Dept. of Otolaryngology,
University of Toronto, Toronto, Ontario,
Canada

1970 Halliday, Sir George C., 143 Macquarie St.,
Sydney, N.S.W., Australia

1970 Hutcheon, Jack, Morris Towers, 149 Wickham
Terrace, Brisbane, Australia

1978 Kleinsasser, Oskar. Focharzl fur Hals-Nason-
Chrenkrankheiten, 355 Marsburg, Germany

1971 Macbeth, Ronald G., Meadow Close, Church
Hanborough, Oxford, England

1968 Nakamura, Fumio, Kyoto Prefectural U.
Medicine, Kawara-Mach 1, Kamikyo-Ku,
Kyoto, Japan

1964 Perez, Alfredo C., Institito Celis Perez,
Avenida Montes Deoca, Valencia,
Venezuela, S.A.

1952 Tapia Acuna, Ricardo, Av. Insurgentes, Sur
No. 300, Mexico 7 D.F.

1936 Vialle, Jacques, 27 Rue de France, Nice (Alpes
Maritimes), France

7
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1 ':13 (1944)

66 (1945)

'965 (1942)

V1975 (1957)

l)-978 (1959)

Y""1977 (1951)

vi�69 (1947)

L1972 (1952)

J970 (1940)

1 63 (1928)

J960 (1940)

J918 (1960)

968 (1942)

�7S-(1959)

77 (1957)

961 (950)
\}977 (1963)

967 (1949)

�9()4(1952)

vl�14 (1951)
• �10 (1931)

JJ71 (1954)

",,1978 (1957)

&)'971 (1953)

,

12 (7 (1948)

..JY16 (1951)

JJ,72 (1956)

EMERITUS FELLOWS

Boies, Lawrence R., Sr., Dept. of
Otolaryngology, A-605, Mayo Memorial
Bldg., Minneapolis, Minn. 55455

Campbell, Paul A., 700 E. Hildebrand, Apt.
401, San Antonio, Texas 78212

Canfield, Norton, 59 Whitfield St., Guilford,
Conn. 06437

Converse, John Marquis, 722 Park Ave., New
York, N.Y. 10021

Cracovaner, Arthur J., 255 South Barrington
Ave., Los Angeles, California 90049

Davison, Francis W., Geisinger Medical
Center, Danville, Pa. 17821

Eagle, Watt. W., Route 6, Box 339, New Bern,
North Carolina 28560

Erich, John B., Mayo Clinic, 102 Second Ave.,
Rochester, Minn. 55901

Goodale, Robert L., 141 Argilla Rd., Ipswich,
Mass. 01938

Goodyear, Henry M., 2012 Edgecliff Point,
Cincinnati, Ohio 45206

Hansel, French K., 515 Timberwyck, St.
Louis, Missouri 63131

Harris, Herbert, 3457 Meadow Lake Lane,
Houston, Texas 77027

Heatly, Clyde A., 125 Douglas Rd., Rochester,
N.Y. 14610

Henry, G. Arnold, #2 Group Box 24 Lagoon
City, RR #1, Brechin, Ontario, Canada, LOK
IBO

Holmes, Edgar M., 15 Graydale Circle,
Auburndale, Mass. 02166

Kline, Oram R., 896 Lake Ave., Woodbury
Heights, N.J. 08097

Lathrop, Frank D., R.F.D., No.1, Pittsford,
Vermont 05763

Lindsay, John R., 3217 Otto Lane, Evanston,
Illinois 60201

McCall, Julius W., 22880 Canterbury Lane,
Shaker Heights, Ohio 44122

McHenry, Lawrence C., 1607 Glenbrook
Terrace, Oklahoma City, Okla. 73116

McNally, William J., 1509 Sherbrooke St.
West, Montreal, Quebec, Canada

Moore, Paul M., 555 Southeast Sixth Ave.,
The Barrton Apartments #4G, Delray
Beach, Florida 33444

Munoz-MacCormick, Carlos Eduardo, 71
DeDiego Ave., Santurce, Puerto Rico 00911

Murtagh, John A., 1198 AlA Apt. 240,
Hillsboro Beach, Pompano, Florida 33062

Phelps, Kenneth A., The Brittany, 706
Huffman Hill Rd., 4C, Burlington, N.C.
27215

Priest, Robert E., 322 Medical Arts Bldg.,
Minneapolis, Minn. 55402

Richardson, John R., P.O. Box 52, Searsport,
Maine 04974

8



AMERICAN LARYNGOLOGICAL
ASSOCIAnON

Emeritus Fellows (Continued)

.)977 (1958)

.1969 (1950)

J-973 (1963)

e,J961 (1941)

J})77 (1962)

1975 (1953)

Year
Elected
1974 c-:

1969 t'

1962 i

1969

1975
�

Simonton, Kinsey M., % Foster, Duxbury,
Ma.02332

Smith, Austin T., 382 Lakeside Rd., Box 28,
Wynnewood, Pa. 19096

Tolan, John F., 341947 Ave., N.E., Seattle,
Wash. 98105

Viole, Pierre P., 241 South Windsor Blvd., Los
Angeles, California 90004

Weaver, Delmar F. Medical Professional
Bldg., Culpepper, Va. 22701

Work, Walter P., 172 East Paseo de Golf,
Green Valley, Arizona 85614

ACTIVE FELLOWS

Alford, Bobby R, 1200 Moursund, Houston,
Texas 77025

Andrews, Albert H., Jr., 122 S. Michigan
Ave., Chicago, Ill. 60603

Arnold, Godfrey E., 2500 N. State St.,
Jackson, Mississippi 39216

Ausband, John R., La Motte Clinic, P.A.,
Baygall Rd., P.O. Box 1126, Hilton Head
Island, South Carolina 29928

Bailey, Byron, J., Dept. of Otolaryngology,
University of Texas Medical Branch,
Galveston, Texas 77550

1970 Y' Ballenger, John J., 723 Elm St., Winnetka, Ill.
60093

1963 V Baxter, James D., 687 Pine Ave., West,
Montreal, 112, Quebec, Canada

1975 Biller, Hugh F., Dept. of Otolaryngology,
-I/" Mount Sinai Hospital, l00th St. & 5th Ave.,

New York, N.Y.
1977 V Blaugrund, Stanley M., 115 East 61st., New

York, N.Y. 10021
1975 Boles, Roger, Dept. of Otolaryngology,

/' University of California, San Francisco,
California 94122

1955
V'

Bordley, John E., Johns Hopkins Hospital,
Baltimore, Maryland 21205

1959
s--: Brewer, David W., 1100 E. Genessee St.,

Syracuse, N.Y. 13210
1976 £..- Briant, Thomas D. R, St. Michael's Hospital,

Chief Otolaryngology, 30 Bond St., Ontario,
Canada

1955 v- Brown, Lester Alexander, 490 Peachtree St.,
N.E., Atlanta, Georgia 30308

1963 ....
-

Bryce, Douglas P., O.P.D. Toronto General
Hospital, Toronto, Ontario, Canada

1976 v Cantrell, Robert W., Dept. of Otolaryngology,
Univ. of Virginia Medical School,
Charlottesville, Va. 22901

9



ONE HUNDREDTH ANNUAL MEETING

Active Fellows (Continued)

1968

1967

1964

1971

1957

1960

1973

1966

1968

1976

1973

1968

1964

1963

1955

1970

1977

1956

1977

1959

1965

1957

1955

1974

1961

,/ Chandler, J. Ryan, 1700 N.W. 10th Ave.,
Miami, Florida 33136

\.._ Cocke, Edwin W., Jr., Suite 1030,920
Madison Ave., Memphis, Tenn. 38103

,.; Cody, Claude C., 7777 Southwest Freeway,
Suite 820, Houston, Texas 77074

Cohen, Seymour R., 1300 N. Vermont Ave.,
Los Angeles, Cal. 90027

; Conley, John J., 211 Central Park West, New
York, N.Y. 10024

v Daly, John F., Faculty Practice Offices, 566
First Avenue, New York, N.Y. 10016

Dedo, Herbert H., University of California,
v San Francisco School of Medicine, Dept. of

Otolaryngology, Room 495U, San
Francisco, California 94122

l,., Devine, Kenneth D., Mayo Clinic, Rochester,
Minn. 55901

VDeWeese, David D., 3181 S.W. Sam Jackson
Park Rd., Portland, Oregon 97202

"Doyle, Patrick John, 865 West 10 Ave.,
Vancouver, B.C., Canada

Duvall, Arndt J., III, University of Minn.,
:,.. Medical School, Dept. of Otolaryngology,

A605 Mayo Memorial Bldg., Minneapolis,
�

Minn. 55455
Y"Farrior, Richard T., 509 Bay St., Tampa,

Florida 33606
... Fearon, Blair, 308 Medical Arts Bldg., Toronto
1 5, Ontario, Canada
-';_Ferguson, Charles F., P.O. Box 313,

Osterville, Mass. 02655
,

...Fitz-Hugh, Glassell Slaughter, Box 3698,V

University Station, Charlottesville, Virginia
...,

22903
Frazer, John P., 601 Elmwood Ave.,

Rochester, N. Y. 14642
.......

Fredrickson, John M., Medical Sciences Bldg.,
Rm. 7310, University of Toronto, Toronto,
Ontario, Canada

, Friedberg, Stanton A., 1725 West Harrison
_.;

St., Chicago, Ill. 60612
.... Gacek, Richard R., Dept. of Otolaryngology,

Upstate Medical Center, 750 East Adams
St., Syracuse, N.Y. 13210 '

-Goldman, Joseph L., 55 East 87 St., New
York, N.Y. 10028

/iIanckel, Richard W., Jr., 9 Valley Forge Dr.,
, Nashville, Tennessee 37205
s-: Harrill, James A., Bowman Gray School of

Medicine, Winston-Salem, N.C. 27103
� Hilger, Jerome A., Suite 6A, 393 Dunlap St.,

St. Paul, Minnesota 55104
.-Hudson, William R., Duke University Medical

Center, ENT-POP-3805, Durham, N.C.
27710

ones, Edley H., 1901 Mission 66 Ave.,
Vicksburg, Miss. 39180
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1965

Active Fellows (Continued)

1975

1963

1966

1961

197J>

1973

1978

1966

1963

1976

1952

1965

1964

1-972

1<975

1956

1961

1958

1961

1961

1972

1967

1951

1963

1974

1959

King, James T., Suite 206, W. Paces Ferry
Professional Bldg., 3250 Howell Mill Rd.
N.W., Atlanta, Ga. 30327

V Kirchner, Fernando R, Univ. of Kansas
Medical Center, Kansas City, Kansas 66103

VKirchner, John A., 333 Cedar St., New Haven,
Conn. 06510

,;/ Lewis, John S., 3 East 71 St., New York,
N.Y. 10021

f Lewy, Robert B., 25 East Washington St.,
.

Chicago, Ill. 60602

V' Lingeman, Raleigh E., 1100 W. Michigan St.,
Indianapolis, Ind. 46202

,

Lore, John M., Jr., 2121 Main St., Seaton
Prof. Bldg., Buffalo, N.Y. 14214

/ Lyons, George D., 120 N. Jefferson Davis
Parkway, New Orleans, La. 70119

McCabe, Brian F., Dept. of Otolaryngology,
University Hospitals, Iowa City, Iowa 52240

V McGovern, Francis H., 139 South Main St.,
Danville, Virginia 24541

'V Miglets, Andrew W., Jr., 456 Clinic Drive,
Room 4118, Columbus, Ohio 43210

. Miller, Alden H., 1407 N. Vermont Ave., Los

I. Angeles, Calif. 90027

-I Miller, Daniel, 110 Francis St., Boston, Mass.
,

02215
V Montgomery, William W., 243 Charles St.,

/_ Boston, Mass. 02114
"'Morse, Harry R, USAF Hospital, Bitburg,
/ Germany, APO, N.Y. 09132

-I'Nahum, Alan M., 225 West Dickinson, San
Diego, California 92103

",Norris, Charles Morgan, 3401 North Broad
St., Philadelphia, Pa. 19140

Ogura, Joseph H., Dept. of Otolaryngology,
" Washington University School of Medicine,

517 S. Euclid, St. Louis, Missouri 63110

./ O'Keefe, John J., 130 South 9th St., Suite
1240, Philadelphia, Pa. 19107

.; Pang, Lup Q., 1374 Nuuanu Ave., Honolulu,
Hawaii 96817

lPastore, Peter N., 5503 Riverside Drive,
Richmond, Va. 23225

/Pennington, Claude, L., 800 First St., Macon,
Ga. 31201

" Pratt, Loring W., North Bldg., 325-B Kennedy
Memorial Drive, Waterville, Maine 04901

"Putney, F. Johnson, 80 Barre St., Charleston,
/. S.c. 29401

",Reed, George F., 750 E. Adams St., Syracuse,
N.Y. 13210

v Ritter, Frank N., 326 N. Ingalls, Ann Arbor,
Michigan 48104

Sanders, Sam H., 1286 Peabody Ave.,
V Memphis, Tenn. 38104

11



ONE HUNDREDTH ANNUAL MEETING

1964

Active Fellows (Continued)

1978

1959

1962

1964

1974

1972

1973

1954

1975

1975

1961

1963

1954

1978

1967

1970

1973

1974

1971

1951

Saunders, William H., The Ohio State
I University, Room 3110, 456 Clinic Drive,

Columbus, Ohio 43210

(Sessions, Donald G., 1424 Breezeridge Dr.,
Des Peres, Mo. 63131

.)ilcox, Louis E., 115 Crescent Drive, Punta
Gorda, Florida 33950

�'sson, George A., Northwestern U. Medical
1/ School, 303 Chicago Ave., Chicago, Ill.

60611
Skolnik, Emanuel M., Abraham Lincoln

vl'School of Medicine, University of Illinois,
1855 W. Taylor St., Chicago, Ill. 60612

Jnow, James B., Jr., 3400 Spruce St.,
Philadelphia, Pa. 19104

§.oboroff, Burton J., 307 N. Michigan Ave.,
Chicago, Ill. 60601

...som, Max L., 121 East 60 St., New York,
N.Y. 10022

Sooy, Francis A., University of California

�ospital, 3rd and Parnassus Ave., San
Francisco, California 94122

Sprinkle, Philip Martin, W. Virginia University
v Medical Center, Division of Otolaryngology,

Morgantown, West Va. 26505

yStrong, M. Stuart, 720 Harrison Ave., Boston,
Mass. 02118

vSuehs, Oliver W., 14 Medical Arts Square,
Austin, Texas 78705

t..-Tabb, Harold G., 1430 Tulane Ave., New
Orleans, La. 70112

Thornell, William c., 2340 Auburn Ave.,
""Cincinnati, Ohio 45219
Toomey, James M., Dept. of Otolaryngology,

Washington Univ. School of Medicine, 517
V-South Euclid Avenue, St. Louis, Missouri

63110
)'rible, William MacL., 123419 St., N.W.,

Washington, D.C. 20036
Tucker, Gabriel F., Jr., The Children's
V Memorial Hospital, 2300 Children's Plaza,

) Chicago, Ill. 60614
Tucker, John Anwyl, Hanemann Hospital, 230

N. Broad St., Philadelphia, Pa. 19102
Ward, Paul H., UCLA School of Medicine,

Head & Neck Surg. Divn., 62-215 Center for
the Health Sciences, Los Angeles, California
90024

Williams, Russell I., 414 East 23rd St.,
Cheyenne, Wyoming 82001

Woodman, DeGraaf, P.O. Box 560, Easton,
Md. 21601
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RECIPIENTS OF THE DE ROALDES AWARD

1928 Chevalier Jackson
1931 D. Bryson Delavan
1934 Harris P. Mosher
1937 Lee Wallace Dean
1943 Ralph A. Fenton
1949 George M. Coates
1951 Arthur W. Proetz

1954 Louis H. Clerf
1959 Albert C. Furstenberg
1960 Dean M. Lierle
1961 Frederick T. Hill
1966 Paul H. Holinger
1970 Francis E. Lejeune
1973 Lawrence R. Boies
1976 Anderson C. Hilding

CASSELBERRY AWARD

The Casselberry Award has been established to encourage
the advancement of the art and science of Laryngology and
Rhinology. The award is given for outstanding theses or ac

complishments in Laryngology and Rhinology and consists
ofa suitable sum ofmoney and a certificate of the Association.
Theses must be submitted to the Secretary before September
1 of any year. Further information regarding the award may
be obtained by writing to the Secretary.

RECIPIENTS OF THE CASSELBERRY AWARD

1923 George Fetterolf and Herbert Fox
1928 Ralph A. Fenton and O. Larsell
1929 Richard A. Kern and Harry P. Schenck
1929 Edward H. Campbell
1931 Arthur W. Proetz
1934 Anderson C. Hilding
1936 Francis E. Lejeune
1936 JoelJ. Pressman
1939 H. Marshall Taylor
1939 Brien T. King
1940 French K. Hansel
1941 Noah D. Fabricant
1946 Paul H. Holinger
1949 Henry B. Orton
1962 Hans von Leden
1966 John A. Kirchner and Barry D. Wyke
1968 Joseph H. Ogura

13
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RECIPIENTS OF THE NEWCOMB AWARD

1941 Burt R. Shurly
1942 Francis R. Packard

1943 George M. Coates

1944 Charles J. Imperatori
1947 Harris P. Mosher

1948 Gordon Berry
1949 Gordon B. New

1950 H. Marshall Taylor
1951 John D. Kernan

1952 William J. McNally
1953 Frederick T. Hill

1954 Henry B. Orton

1955 Thomas C. Galloway
1956 Dean M. Lierle

1957 Gordon F. Harkness

1958 A. C. Furstenberg
1959 Harry P. Schenck

1960 Joel J. Pressman

1961 Chevalier L. Jackson

1962 Paul H. Holinger
1963 Francis E. Lejeune

1964 Fred W. Dixon

1965 Edwin N. Broyles
1966 Lyman G. Richards

1967 Joseph H. Ogura
1968 Walter P. Work

1969 John A. Kirchner

1970 Louis H. Clerf

1971 Daniel C. Baker, Jr.

1972 Alden H. Miller

1973 DeGraaf Woodman

1974 John J. Conley
1975 Francis W. Davison

1976 Joseph L. Goldman

1977 F. Johnson Putney
1978 John F. Daly

14
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ONE HUNDREDTH ANNUAL MEETING

��\.
AMERICAN

LARYNGOLOGICAL

ASSOCIATION

April 1 and 2, 1979

THE CENTURY PLAZA

Los Angeles, California

The profession is cordially invited to attend



"DOCENDO DISCIMUS"

This program is accepted for eight hours, Category I credit
toward the American Medical Association Physician

Achievement Award.



AMERICAN LARYNGOLOGICAL
ASSOCIATION

First Day, Sunday, April 1, 1979

Morning Session

8:00 a.m. Executive Session (Fellows Only)

...-Election of Fellows

..-Election of Nominating Committee

hduction of Newly Elected Active

Fe,llows�eport of Secretary William M. Trible, M.D. 6

@Report of Treasurer Harold G. Tabb, M.�
3. Report 0 1 ranan, Histonan ditor

Gabriel F. Tucker, Jr., M.D.

8:30 a.m.

9:00 a.m.

PRESIDENTIAL ADDRESS
John F. Daly, M.D.
New York, N.Y.

INTRODUCTION OF GUEST OF HONOR
F. Johnson Putney, M.D.
Charleston, S.c.

REMARKS OF GUEST OF HONOR .t'::::l

"DOCENDO DISCIMUS"
r.::.,.)

F. Johnson Putney, M.D.

SCIENTIFIC SESSION
John E. Bordley, M.D.
Vice President
Presiding

AN EVALUATION OF COMPUTERIZED
TOMOGRAPHY, CINE
LARYNGOGRAPHY,LARYNGOGRAPHY
AND LARYNGEAL PHOTOGRAPHY IN /2_
DETERMINING :THE EXTENT OF I...;)
LARYNGEAL DISEASE
Paul H. Ward, M.D.
Los Angeles, California
William Hanaffee, M.D.
(By Invitation)
Anthony Mancuso, M.D. '

(By Invitation)
Joel Shallit, M.D.
(By Invitation)
George Berci, M.D.
(By Invitation)

_ )
CfYI /V -�I""�� •

DISCUSSION �
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9:20 a.m. LEIOMYOSARCOMA OF THE CERVICAL
TRACHEA, WITH TRACHEAL REPAIR

�John M. Fredrickson, M.D. 13Toronto, Canada

IlLlAA Anthony Jahn, M.D.

£: �CJIIl'H'I (By Invitation)
• /J .:,i

t7� (0 Douglas P. Bryce, M.D. �o
�

Toronto, Canada

9:35 a.m.

10:00 a.m.

10:30 a.m.

10:40 a.m.

@
�711:00 a.m.

@

ENDOLARYNGEAL KEEL FOR GLOTTIC
STENOSIS A;I(I/}1 I/O.
Herbert H. Dedo, M.D. Ajl'T

-

,,��
San Francisco, California , or

n. Fa...,."..,.,IO r:
DISCUSSION (Previ0k;�ers) Fr=. e6.
THE FIFTH DANIEL C. �lR., M.D.
MEMORIAL LECTURE

�T �.:�
"RESIDENT EDUCATION: PAST, I r?PRESENT AND WHERE TO"

0Walter P. Work, M.D. ? !I�
1RECESS f?rz... �

BENIGN TUMORS OF THE LARYH1. i11 c..e.
CHILDREN: SURGICAL EXCISI01"L.!l.-l---
C02 LASER
George T. Simpson, M.D.
Boston, Massachusetts
(By Invitation)
Gerald B. Healy, M.D.
(By Invitation)
Trevor J. I. McGill, M.D.
(By Invitation)
M. Stuart Strong, M.D.
Boston, Massachusetts /f�
DISCUSSION 0.& .lY�/rh0"W)
THE CLINICAL COURSE OF UNUSUAL�MALIGNANT TUMORS OF THE HEAD
AND NECK
James M. Toomey, M.D.
St. Louis, Missouri
Michael Setzen, M.D.
(By Invitation)

-B

B

11:15 a.m. HYPERALIMENTATION IN PATIENTS
• WITH HEAD AND NECK CANCER

9
Michael Conoyer, M.D.

� St. Louis, Missouri
(By Invitation) JA

(L Donald 9· S�ssion�, M.D. J<t F>J

l '<�-fl./ St. LOUIS, Missouri S, $J tJn)

Z ,,;6 DISCUSSION (Previous two papers) e'.'1�
1((

v: ", , I".. ,_",:-,,,... ADJOURNMENT ,..."""",-, -.\,Ot

2



AMERICAN LARYNGOLOGICAL
ASSOCIATION

The Annual Photograph of the Fellows
will be taken immediately following the morning session

The President's Reception (for Fellows, their ladies and
invited guests only) will take place at 6:30 p.m, at the Beverly

Hills Hotel

The Annual Banquet will follow

Second Day, Monday, April 2, 1979

/e::' 8:00 a.m. ANNUAL BUSINESS ME�TING

/'fU r7S�:�FICS�&o'N" VtJ� 'ivt....�
Lester A. Brown, M.D.
Vice President
Presiding

IRRADIATION EFFECT ON REGIONAL
LYMPH NODES: RELATIONSHIP TO
LYMPH FLOW FROM THE LARYNX OF
THE DOG
Louis W. Welsh, M.D .

.......

Jenkintown, Pennsylvania
(By Invitation)

{j)7
9:15 a.m. RADIATION FIBROSIS AND NECROSIS

OF THE LARYNX
13James R. Chandler, M.D.

r1fjJ/'Miami, Florida
� j('-t-VS

9:30 a.m. IRRADIATION THERAPY EFFECTS '?,

@
CRANIAL NERVES, ESPECIALLY THE

"% HYPOGLOSSAL NERVE _

/ i} � William H. Saunders, M.D. d3 B R..yc I:
-r: Columbus, Ohio ul

- > n.,.,a.Pee-It:; Sl'Ly�e:r DISCUSSION (Previous three papers) Slro£.v /.,,4r "". ,,(. Sth"'IJ " ..,

9:45 a.m. CHOLESTEATOMA OF THE FRONTAL�4v4"AND ETHMOID AREAS
Ruth S. Campanella, M.D. p�,- r(By Invitation)

<"�David D. Caldarelli, M.D. u .

.x- (By Invitation)
), L, Stanton A. Friedberg, M.D. ()

� 7�
Chicago, Illinois � a-«

'< 1.1 _,,-I :J oL3oA 0 fF- � t.i
10:00 a.m. THE PROBLEM OF THE COLLAPSING diu "jJUPPER LATERAL CARTILAGE

�/'} f) Brian F. McCabe, M.D. ------.:

V,f- Iowa City, Iowa S�DISCUSSION (Previous � papers) <.:)
'-- �,� P/;'/2/UOI'(_ v-

I 1/ 0:20 a.m. RECESS

3
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10:30 a.m. FLOW- VOLUME LOOP ANALYSIS OF
THE CRICOARYTENOID JOINT IN
RHEUMATOID ARTHRITIS
Mark I. Singer, M.D.
Indianapolis, Indiana
(By Invitation) BThomas J. Kehoe, M.D.
(By Invitation)
David W. Cugell, M.D.
(By Invitation)
Frank R. Schmid, M.D.
(By Invitation)

U:45 a.m. LARYNGEAL DYSFUNCTION
FOLLOWING PROLONGED INTUBATION
Robert E. Whited, M.D.
Cincinnati, Ohio 12...
(By Invitation) u:»

O� DISCUSSION (Previous two papers) 0 �(.)JtA-[.,.</ h (-t"� ,r"....�;:::::---__;.--
10:55 a.m. MANAGEMENT OF SPASMODIC \ �(

j)
DYSPHONIA WITH RECURRENT

�.LARYNGEAL NERVE SECTION �.
Howard L. Levine, M.D.
Cleveland, Ohio
(By Invitation) is-Benjamin G. Wood, M.D.
(By Invitation)
Eugene Batza, Ph.D.
(By Invitation)
Harvey M. Tucker, M.D.
Cleveland, Ohio
(By Invitation) _ I

n. We> N (J V •

RECURRENT LARYNGEAL NERVE
CRUSH FOR THE TREATMENT OF
SPASTIC DYSPHONIA
Hugh F. Biller, M.D.
New York, N.Y.
Max L. Som, M.D.

NewYO�
If 11:40 a.m. DISCUSSION (Previous two papers)

EXECUTIVE SESSION: (Fellows Only)
1. Election and organization of Board of

Directors

-) 2. Installation of Newly Elected Officers for

uJ 1979-80

frv"rv ADJOURNMENT

flYtJ
t(v- iJ (j S 0-

4
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AMERICAN LARYNGOLOGICAL

ASSOCIATION

OFFICERS 1978-1979

President ,J; frl«,f./f/R� John F. Daly, M.D.
New York, New York

First Vice President iJ?:vfY.l:1?4John E. Bordley, M.D.
Baltimore, Maryland

Second Vice President�1� Lester A. Brown, M.D.
Atlanta, Georgia

c--:
Secretary William M. Trible, M.D.

Washington, D.C.
c-

Treasurer Harold G. Tabb, M.D.
New Orleans, Louisiana

�
Librarian, Historian, Editor ... Gabriel F. Tucker, Jr., M.D.

Chicago, Illinois
First Councilor Joseph H. Ogura, M.D.

I
St. Louis, Missouri

Second Councilor Stanton A. Friedberg, M.D.
"1.- Chicago, Illinois

Third Councilor Charles M. Norris, M.D.
Philadelphia, Pennsylvania

Fourth Councilor 3 Charles F. Ferguson, M.D.
Osterville, Massachusetts

5
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THE MEMORIAL FUND

LARYNGOLOGICAL RESEARCH FUND

The Council earnestly requests that Fellows of the Asso
ciation give consideration to making a special bequest to these
important Funds, or to become a Benefactor.

MEMORIAL FUNDS

Daniel C. Baker, Jr.
John F. Barnhill
August L. Beck
Gordon Berry
William E. Casselberry
Cornelius G. Coakley
Lee Wallace Dean
Arthur W. deRoaldes
Fred W. Dixon
George Fetterolf
Joseph L. Goodale
William E. Grove

BENEFACTORS

Sally Sample Aall
Mrs. Daniel C. Baker, Jr.
Dr. Edwin R. Broyles
Dr. Seymour R. Cohen
Dr. John Conley
Dr. Louis H. Clerf
Dr. and Mrs. Francis W. Davison
Dr. John F. Daly
Dr. Stanton A. Friedberg
Dr. Thomas C. Galloway
Dr. Joseph L. Goldman

Gordon F. Harkness
Frederick T. Hill
George E. Hourn
Samuel Johnston
James E. Newcomb
Henry B. Orton
Lyman G. Richards
Burt R. Shurly
Lester T. Sunderland
H. Marshall Taylor
Walter H. Theobald
Francis L. Weille

Dr. Robert Goodale
Dr. Edley H. Jones
Dr. Francis McGovern
Mr. A. P. Marchessini
Dr. Charles M. Norris
Dr. Samuel Salinger
Dr. Sam H. Sanders
Dr. Harry P. Schenck
Dr. DeGraaf Woodman
Zelda Radow

Weintraub Cancer
Fund, Inc.

6
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AMERICAN LARYNGOLOGICAL
ASSOCIAnON

t
1

DIRECTORY

January 1, 1979

HONORARY FELLOWS

1978 (1959) Barretto, Pino de Mattos, Rua Cons Torres
Homem 371, Sao Paulo, Brazil

1957 (1925) Clerf, Louis H., 5575 Eighth Ave., North St.
Petersburg, Florida 33710

1978 (1971) Harrison, Donald F. N., 330/332 Gray's Inn
Road, London, W. C., 1, England

1966 (1957) Ono, Jo. 6-13 6-Chrome, Roppongi Minato-Ku,
Tokyo,Japan

1968 (1937) Portman, Prof, Georges, Clinque Saint
Augustin, 114, Avenue D'Ares, Bordeaux,
France

1968 (1957) Ruedi, Prof. Dr. Luzius, Kurhauss Trasse 50
Zurich, Switzerland

1978 (1932) Schall, LeRoy A., P.O. Box 136, Barnstable,
Mass. 02630

1978

1972

1959

1942

1964

1966

1970

1970

1978

1971

1968

1
1964

1952

1936

CORRESPONDING FELLOWS

Araus, Juan Carlos, 2150 Cangello, Buenos
Aires, Argentina

Arslan, Prof. Michele, Otorinolaringoiatrica
dell' Universita de Padova, 37 Via Altinate,
Padova, Italy

Bateman, Sir Geoffrey, Thorney-Graffham,
Petworth West Sussex GU28 OGA, England

Batson, Oscar V., 3926 Pine St., Philadelphia,
Pa. 19104

Cleves, Carlos Carrea 12, 20-69, Bogota,
Columbia, S.A.

Dohlman, Gosta, Dept. of Otolaryngology,
University of Toronto, Toronto, Ontario,
Canada

Halliday, Sir George C., 143 Macquarie St.,
Sydney, N.S.W., Australia

Hutcheon, Jack, Morris Towers, 149 Wickham
Terrace, Brisbane, Australia

Kleinsasser, Oskar. Focharzl fur Hals-Nason
Chrenkrankheiten, 355 Marsburg, Germany

Macbeth, Ronald G., Meadow Close, Church
Hanborough, Oxford, England

Nakamura, Fumio, Kyoto Prefectural U.
Medicine, Kawara-Mach 1, Kamikyo-Ku,
Kyoto, Japan

Perez, Alfredo C., Institito Celis Perez,
Avenida Montes Deoca, Valencia,
Venezuela, S.A.

Tapia Acuna, Ricardo, Av. Insurgentes, Sur
No. 300, Mexico 7 D.F.

Vialle, Jacques, 27 Rue de France, Nice (Alpes
Maritimes), France

7
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EMERITUS FELLOWS

1973 (1944) Boies, Lawrence R, Sr., Dept. of
Otolaryngology, A-605, Mayo Memorial
Bldg., Minneapolis, Minn. 55455

1966 (1945) Campbell, Paul A., 700 E. Hildebrand, Apt.
401, San Antonio, Texas 78212

1965 (1942) Canfield, Norton, 59 Whitfield St., Guilford,
Conn. 06437

1975 (1957) Converse, John Marquis, 722 Park Ave., New
York, N.Y. 10021

1978 (1959) Cracovaner, Arthur J., 255 South Barrington
Ave., Los Angeles, California 90049

1977 (1951) Davison, Francis W., Geisinger Medical
Center, Danville, Pa. 17821

1969 (1947) Eagle, Watt. W., Route 6, Box 339, New Bern,
North Carolina 28560

1972 (1952) Erich, John B., Mayo Clinic, 102 Second Ave.,
Rochester, Minn. 55901

1970 (1940) Goodale, Robert L., 141 Argilla Rd., Ipswich,
Mass. 01938

1963 (1928) Goodyear, Henry M., 2012 Edgecliff Point,
Cincinnati, Ohio 45206

1960 (1940) Hansel, French K., 515 Timberwyck, St.
Louis, Missouri 63131

1978 (1960) Harris, Herbert, 3457 Meadow Lake Lane,
Houston, Texas 77027

1968 (1942) Heatly, Clyde A., 125 Douglas Rd., Rochester,
N.Y. 14610

1978 (1959) Henry, G. Arnold, #2 Group Box 24 Lagoon
City, RR #1, Brechin, Ontario, Canada, LOK
IBO

1977 (1957) Holmes, Edgar M., 15 Graydale Circle,
Auburndale, Mass. 02166

1961 (1950) Kline, Oram R, 896 Lake Ave., Woodbury
Heights, N.J. 08097

1977 (1963) Lathrop, Frank D., RF.D., No.1, Pittsford,
Vermont 05763

1967 (1949) Lindsay, John R, 3217 Otto Lane, Evanston,
Illinois 60201

1964 (1952) McCall, Julius W., 22880 Canterbury Lane,
Shaker Heights, Ohio 44122

1974(1951) McHenry, Lawrence c., 1607 Glenbrook
Terrace, Oklahoma City, Okla. 73116

1970 (1931) McNally, William J., 1509 Sherbrooke St.
West, Montreal, Quebec, Canada

1971 (1954) Moore, Paul M., 555 Southeast Sixth Ave.,
The Barrton Apartments #4G, Delray
Beach, Florida 33444

1978 (1957) Munoz-MacCormick, Carlos Eduardo, 71
DeDiego Ave., Santurce, Puerto Rico 00911

1971 (1953) Murtagh, John A., 1198 AlA Apt. 240,
Hillsboro Beach, Pompano, Florida 33062

1957 (1948) Phelps, Kenneth A., The Brittany, 706
Huffman Hill Rd., 4C, Burlington, N.C.
27215

1976 (1951) Priest, Robert E., 322 Medical Arts Bldg.,
Minneapolis, Minn. 55402

1972 (1956) Richardson, John R, P.O. Box 52, Searsport,
Maine 04974

8
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Emeritus Fellows (Continued)

1977 (1958) Simonton, Kinsey M., % Foster, Duxbury,
Ma.02332

1969 (1950) Smith, Austin T., 382 Lakeside Rd., Box 28,
Wynnewood, Pa. 19096

1973 (1963) Tolan, John F., 341947 Ave., N.E., Seattle,
Wash. 98105

1961 (1941) Viole, Pierre P., 241 South Windsor Blvd., Los
Angeles, California 90004

1977 (1962) Weaver, Delmar F. Medical Professional
Bldg., Culpepper, Va. 22701

1975 (1953) Work, Walter P., 172 East Paseo de Golf,
Green Valley, Arizona 85614

Year
Elected
1974

1969

1962

1969

1975

1970

1963

1975

1977

1975

1955

1959

1976

1955

1963

1976

ACTIVE FELLOWS

Alford, Bobby R., 1200 Moursund, Houston,
Texas 77025

Andrews, Albert H., Jr., 122 S. Michigan
Ave., Chicago, ill. 60603

Arnold, Godfrey E., 2500 N. State St.,
Jackson, Mississippi 39216

Ausband, John R., La Motte Clinic, P.A.,
Baygall Rd., P.O. Box 1126, Hilton Head
Island, South Carolina 29928

Bailey, Byron, J., Dept. of Otolaryngology,
University of Texas Medical Branch,
Galveston, Texas 77550

Ballenger, John J., 723 Elm St., Winnetka, Ill.
60093

Baxter, James D., 687 Pine Ave., West,
Montreal, 112, Quebec, Canada

Biller, Hugh F., Dept. of Otolaryngology,
Mount Sinai Hospital, 100th St. & 5th Ave.,
New York, N.Y.

Blaugrund, Stanley M., 115 East 61st., New
York, N.Y. 10021

Boles, Roger, Dept. of Otolaryngology,
University of California, San Francisco,
California 94122

Bordley, John E., Johns Hopkins Hospital,
Baltimore, Maryland 21205

Brewer, David W., 1100 E. Genessee St.,
Syracuse, N.Y. 13210

Briant, Thomas D. R., St. Michael's Hospital,
Chief Otolaryngology, 30 Bond St., Ontario,
Canada

Brown, Lester Alexander, 490 Peachtree St.,
N.E., Atlanta, Georgia 30308

Bryce, Douglas P., O.P.D. Toronto General
Hospital, Toronto, Ontario, Canada

Cantrell, Robert W., Dept. of Otolaryngology,
Univ. of Virginia Medical School,
Charlottesville, Va. 22901

9
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Active Fellows (Continued)

1968

1967

1964

1971

1957

1960

1973

1966

1968

1976

1973

1968

1964

1963

1955

1970

1977

1956

1977

1959

1965

1957

1955

1974

1961

Chandler, J. Ryan, 1700 N.W. 10th Ave.,
Miami, Florida 33136

Cocke, Edwin W., Jr., Suite 1030,920
Madison Ave., Memphis, Tenn. 38103

Cody, Claude c., 7777 Southwest Freeway,
Suite 820, Houston, Texas 77074

Cohen, Seymour R., BOON. Vermont Ave.,
Los Angeles, Cal. 90027

Conley, John J., 211 Central Park West, New
York, N.Y. 10024 rJ CJDaly, John F., many PiJEOce Omce§', .... .;J
First Avenue, New York, N.Y. 10016 s..,.f.Dedo, Herbert H., University of California, �San Francisco School of Medicine, Dept. of

� �Otolaryngology, Room 495U, San
Francisco, California 94122

Devine, Kenneth D., Mayo Clinic, Rochester,
Minn. 55901

DeWeese, David D., 3181 S.W. Sam Jackson
Park Rd., Portland, Oregon 97202

Doyle, Patrick John, 865 West 10 Ave.,
Vancouver, B.C., Canada

Duvall, Arndt J., III, University ofMinn.,
Medical School, Dept. of Otolaryngology,
A605 Mayo Memorial Bldg., Minneapolis,
Minn. 55455

Farrior, Richard T., 509 Bay St., Tampa,
Florida 33606

Fearon, Blair, 308 Medical Arts Bldg., Toronto
5, Ontario, Canada

Ferguson, Charles F., P.O. Box 313,
Osterville, Mass. 02655

Fitz-Hugh, Glassell Slaughter, Box 3698,
University Station, Charlottesville, Virginia
22903

Frazer, John P., 601 Elmwood Ave.,
Rochester, N.Y. 14642

Fredrickson, John M., Medical Sciences Bldg.,
Rm. 7310, University of Toronto, Toronto,
Ontario, Canada

Friedberg, Stanton A., 1725 West Harrison
St., Chicago, Ill. 60612

Gacek, Richard R., Dept. of Otolaryngology,
Upstate Medical Center, 750 East Adams
St., Syracuse, N.Y.tl3210

Goldman, Joseph L., 55 East 87 St., New
York, N.Y. 10028

Hanckel, Richard W., Jr., 9 Valley Forge Dr.,
Nashville, Tennessee 37205

Harrill, James A., Bowman Gray School of
Medicine, Winston-Salem, N.C. 27103

Hilger, Jerome A., Suite 6A, 393 Dunlap St.,
St. Paul, Minnesota 55104

Hudson, William R., Duke University Medical
Center, ENT-POP-3805, Durham, N.C.
27710

Jones, Edley H., 1901 Mission 66 Ave.,
Vicksburg, Miss. 39180
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Active Fellows (Continued)

1965 King, James T., Suite 206, W. Paces Ferry
Professional Bldg., 3250 Howell Mill Rd.
N . W., Atlanta, Ga. 30327

1975 Kirchner, Fernando R, Univ. of Kansas
Medical Center, Kansas City, Kansas 66103

1963 Kirchner, John A., 333 Cedar St., New Haven,
Conn. 06510

1966 Lewis, John S., 3 East 71 St., New York,
N.Y. 10021

1961 Lewy, Robert B., 25 East Washington St.,
Chicago, Ill. 60602

1976 Lingeman, Raleigh E., 1100 W. Michigan St.,
Indianapolis, Ind. 46202

1973 Lore, John M., Jr., 2121 Main St., Seaton
Prof. Bldg., Buffalo, N.Y. 14214

1978 Lyons, George D., 120 N. Jefferson Davis
Parkway, New Orleans, La. 70119

1966 McCabe, Brian F., Dept. of Otolaryngology,
University Hospitals, Iowa City, Iowa 52240

1963 McGovern, Francis H., 139 South Main St.,
Danville, Virginia 24541

1976 Miglets, Andrew W., Jr., 456 Clinic Drive,
Room 4118, Columbus, Ohio 43210

1952 Miller, Alden H., 1407 N. Vermont Ave., Los
Angeles, Calif. 90027

1965 Miller, Daniel, 110 Francis St., Boston, Mass.
02215

1964 Montgomery, William W., 243 Charles St.,
Boston, Mass. 02114

.

1972 Morse, Harry R., USAF Hospital, Bitburg,
Germany, APO, N. Y. 09132

1975 Nahum, Alan M., 225 West Dickinson, San
Diego, California 92103

1956 Norris, Charles Morgan, 3401 North Broad
St., Philadelphia, Pa. 19140

1961 Ogura, Joseph H., Dept. of Otolaryngology,
Washington University School of Medicine,
517 S. Euclid, St. Louis, Missouri 63110

1958 O'Keefe, John J., 130 South 9th St., Suite
1240, Philadelphia, Pa. 19107

1961 Pang, Lup Q., 1374 Nuuanu Ave., Honolulu,
Hawaii 96817

1961 Pastore, Peter N., 5503 Riverside Drive,
Richmond, Va. 23225

1972 Pennington, Claude, L., 800 First St., Macon,
Ga. 31201

1967 Pratt, Loring W., North Bldg., 325-B Kennedy
Memorial Drive, Waterville, Maine 04901

1951 Putney, F. Johnson, 80 Barre St., Charleston,
S.C. 29401

1963 Reed, George F., 750 E. Adams St., Syracuse,
N.Y. 13210

1974 Ritter, Frank N., 326 N. Ingalls, Ann Arbor,
Michigan 48104

1959 Sanders, Sam H., 1286 Peabody Ave.,
Memphis, Tenn. 38104

11
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Active Fellows (Continued)

1964 Saunders, William H., The Ohio State
University, Room 3110, 456 Clinic Drive,
Columbus, Ohio 43210

1978 Sessions, Donald G., 1424 Breezeridge Dr.,
Des Peres, Mo. 63131

1959 Silcox, Louis E., 115 Crescent Drive, Punta
Gorda, Florida 33950

1962 Sisson, George A., Northwestern U. Medical
School, 303 Chicago Ave., Chicago, Ill.
60611

1964 Skolnik, Emanuel M., Abraham Lincoln
School of Medicine, University of Illinois,
1855 W. Taylor St., Chicago, Ill. 60612

1974 Snow, James B., Jr., 3400 Spruce St.,
Philadelphia, Pa. 19104

1972 Soboroff, Burton J., 307 N. Michigan Ave.,
Chicago, Ill. 60601

1973 Som, Max L., 121 East 60 St., New York,
N.Y. 10022

1954 Sooy, Francis A., University of California
Hospital, 3rd and Parnassus Ave., San
Francisco, California 94122

1975 Sprinkle, Philip Martin, W. Virginia University
Medical Center, Division of Otolaryngology,
Morgantown, West Va. 26505

1975 Strong, M. Stuart, 720 Harrison Ave., Boston,
Mass. 02118

1961 Suehs, Oliver W., 14 Medical Arts Square,
Austin, Texas 78705

1963 Tabb, Harold G., 1430 Tulane Ave., New
Orleans, La. 70112

1954 Thornell, William C., 2340 Auburn Ave.,
Cincinnati, Ohio 45219

1978 Toomey, James M., Dept. of Otolaryngology,
Washington Univ. School of Medicine, 517
South Euclid Avenue, St. Louis, Missouri
63110

1967 Trible, William MacL., 123419 St., N.W.,
Washington, D.C. 20036

1970 Tucker, Gabriel F., Jr., The Children's
Memorial Hospital, 2300 Children's Plaza,
Chicago, Ill. 60614

1973 Tucker, John Anwyl, Hanemann Hospital, 230
N. Broad St., Philadelphia, Pa. 19102

1974 Ward, Paul H., UCLA' School of Medicine,
Head & Neck Surg. Divn., 62-215 Center for
the Health Sciences, Los Angeles, California
90024

1971 Williams, Russell I., 414 East 23rd St.,
Cheyenne, Wyoming 82001

1951 Woodman, DeGraaf, P.O. Box 560, Easton,
Md. 21601
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RECIPIENTS OF THE DE ROALDES AWARD

1928 Chevalier Jackson
1931 D. Bryson Delavan
1934 Harris P. Mosher
1937 Lee Wallace Dean
1943 Ralph A. Fenton
1949 George M. Coates
1951 Arthur W. Proetz

1954 Louis H. Clerf
1959 Albert C. Furstenberg
1960 Dean M. Lierle
1961 Frederick T. Hill
1966 Paul H. Holinger
1970 Francis E. Lejeune
1973 Lawrence R. Boies
1976 Anderson C. Hilding

CASSELBERRY AWARD

The Casselberry Award has been established to encourage
the advancement of the art and science of Laryngology and
Rhinology. The award is given for outstanding theses or ac

complishments in Laryngology and Rhinology and consists
of a suitable sum ofmoney and a certificate of the Association.
Theses must be submitted to the Secretary before September
1 of any year. Further information regarding the award may
be obtained by writing to the Secretary.

RECIPIENTS OF THE CASSELBERRY AWARD

1923 George Fetterolf and Herbert Fox
1928 Ralph A. Fenton and O. Larsell
1929 Richard A. Kern and Harry P. Schenck
1929 Edward H. Campbell
1931 Arthur W. Proetz
1934 Anderson C. Hilding
1936 Francis E. Lejeune
1936 Joel J. Pressman
1939 H. Marshall Taylor
1939 Brien T. King
1940 French K. Hansel
1941 Noah D. Fabricant
1946 Paul H. Holinger
1949 Henry B. Orton
1962 Hans von Leden
1966 John A. Kirchner and Barry D. Wyke
1968 Joseph H. Ogura
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RECIPIENTS OF THE NEWCOMB AWARD

1941 Burt R. Shurly
1942 Francis R. Packard

1943 George M. Coates

1944 Charles J. Imperatori
1947 Harris P. Mosher
1948 Gordon Berry
1949 Gordon B. New

1950 H. Marshall Taylor
1951 John D. Kernan

1952 William J. McNally
1953 Frederick T. Hill

1954 Henry B. Orton

1955 Thomas C. Galloway
1956 Dean M. Lierle

1957 Gordon F. Harkness

1958 A. C. Furstenberg
1959 Harry P. Schenck

1960 Joel J. Pressman

1961 Chevalier L. Jackson

1962 Paul H. Holinger
1963 Francis E. Lejeune

1964 Fred W. Dixon

1965 Edwin N. Broyles
1966 Lyman G. Richards

1967 Joseph H. Ogura
1968 Walter P. Work

1969 John A. Kirchner

1970 Louis H. Clerf

1971 Daniel C. Baker, Jr.

1972 Alden H. Miller
1973 DeGraaf Woodman

1974 JohnJ. Conley
1975 Francis W. Davison

1976 Joseph L. Goldman

1977 F. Johnson Putney
1978 John F. Daly
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heard a voice coming from the burning
bush, I also could almost hear those
same words echoing down the corridors
of time: "Put off thy shoes from off thy
feet, for the place whereon thou stand
est is holy ground."

I believe it is only fitting and proper
on this lOOth anniversary occasion that
we pay tribute to our Founding Fathers
as well as to all others over the past
century who have so loyally followed in
their footsteps, and also to give thanks
not only for their prophetic vision but
also for the priceless heritage they have
bequeathed to us. Weare not only heirs
to an invaluable legacy willed to us

from the past but now, also, donors of
that same inheritance, enhanced by our

own contributions, to our successors, our

heirs of the future.

PRESIDENTIAL ADDRESS

CHARLES F. FERGUSON, MD

Today we have reached a most sig
nificant milestone, a truly historic land
mark in the life of the American Laryn
gological Association (ALA), born in
Buffalo, New York, 100 years ago. In the
flowery rhetoric of an age that is past,
the honorary president for the 40th
jubilee celebration in 1918, Dr. Jacob
DaSilva Solis-Cohen of Philadelphia
stated:

The American Laryngological Association
was conceived in the arms of brotherly
love, was born in the lap of professional
comradry, was nourished by the milk of
emulatory kindness, and has grown to
vigorous maturity in a communal regard
for its entire Fellowship, and its useful
work in the cause of laryngology, medical
progress in general, and in the interests
of humanity.

Were he here today I dare not even

imagine what further literary embellish
ments Solis-Cohen would be able to add
on this historic occasion of our 100th
anniversary!

To state that
-

I am grateful for this
highest of all honors in presiding over

the oldest and most prestigious laryngo
logical society in the world at its centen
nial meeting is, indeed, an understate
ment of the first magnitude. This is a

privilege of which I never dreamed and,
an experience for which words are total- '

ly inadequate; yet, it is one that I shall
always treasure above all others, and for
it I am most deeply appreciative.

Earlier this morning when I struck this
historic 67-year-old gavel to call to
order our executive session, I could not

help but visualize the long procession of
mv illustrious predecessors of the past
century, the leaders of what once was

referred to as this "laryngological House
of Lords," each a giant in our specialty
who had contributed significantly to our

fundamental store of knowledge. As the
patriarch Moses over 3,500 years ago
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I well remember the words of the late
president of Harvard University, A.
Lawrence Lowen, at my baccalaureate
50 years ago:

We have today a heritage which has
been given to us, and we are proud of
the men who started it, and grateful to
them for it. There is no such incentive to
a noble future as a worthy past. But the
present alone is under our control. There
fore, we should so live in our day and
generation that our labors may bring
forth fruit abundantly in the times that
are to come.

The ALA for over 35 years has had
as its motto: Docendo Discimus, "By
teaching we learn," which you will find
emblazoned on your program. Teaching
and learning have been the bulwarks,
yes, even the raison d'etre, of this his
toric and venerable society. Plato, cen

turies ago said: "Education is a life-long
business," and the Fellows of the Ameri
can Laryngological Association have ap
parently subscribed to this philosophy.
Unfortunately, in recent years the grow
ing octopus of the federal government
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has spread its ever-elongating and all
encompassing tentacles around our edu
cational institutions to a degree never

possibly imagined by our founders. To
day we have the epic Faust in modem
dress. The educational institution now

is being asked to sell its soul of aca

demic freedom to the devil, government.
"Big Brother" employs seductive meth
ods and continues to grow in power.
One of a hundred governmental agen
cies may approach an institution, pos
sibly struggling to keep its head above
water, and offer money in the form of
subsidies or grants, at first with no ob
vious strings attached. After a short time
that institution becomes so dependent
on this largesse that what once started
as a free will offering becomes vital
lifeblood and the helping hand becomes
the ruling hand. The government there
by will end up in the driver's seat, as

paying the piper always means calling
the tune. It is comforting to learn that
only very recently some institutions are

beginning to take a second hard look
before accepting such gratuities, and re

sistance to federal power in education
is apparently stiffening. When accept
ance of subsidies leads to governmental
control, with dictation of such vital
policies as admissions procedures, that
support is now being rightly and righ
teously rejected. Acceptance by the uni
versities of artificial quotas, regardless of
theoretical considerations and rational
izations, is bound to have a leveling
effect on the standards of excellence
and cannot help but eventually lower
those standards. Mediocrity for all pos
tulates excellence for none.

At Fordham University's commence
ment exercises last spring,' Thomas A.
Murphy, chairman of the board of Gen
eral Motors, said that a present-day mis
application of our country's fundamental
credo that all men are created equal is
rapidly weakening the very foundations
of our society. The Declaration of In
dependence proclaims that all men are

created equal with respect to life, liberty
and the pursuit of happiness; but now,
equality of opportunity seems, unfor
tunately, to be confused with equality
of results. Freedom of opportunity to

compete is at the very basis of our free
enterprise system, but the bestowal of
rewards other than for excellence of
performance will erode the very strength
of democracy. As Frank E. Stinchfield
recently stated in his presidential ad
dress before the American College of
Surgeons: "We know that the free en

terprise system has raised the level of
treatment to the best medical care avail
able anywhere in the world today, and
we, as doctors, must remember that the
free-enterprise system is basic to con

tinued enlightened progress, not only of
our profession, but of our entire society."
Equality of opportunity to compete,
however, cannot be equated with
equality of rewards. To demand un

earned gratuities as God-given rights
can only downgrade excellence and ad
vance mediocrity. It is so difficult to see

why today's bureaucratic planners feel
that the maintenance of standards of
excellence, admittedly too high for un

prepared individuals to attain, should be
shunned as undemocratic, or that re

wards should be meted out equally and
indiscriminately to all persons as a birth
right, whether or not he or she has done
anything to earn them.

"By teaching we learn." May each
Fellow of this grand Association con

tinue to carryon its long and respected
tradition of splendid accomplishments in
spite of obstacles constantly being raised
in its path by overenthusiastic and al
truistic, though often misguided, social
programmers and activists who fre
quently cannot see the forest for the
trees.

Recalling Janus, that fascinating god
of ancient mythology, who had the abil
ity to look both forward and backward
at the same time, on occasions such as

this, we must not only consider today's
progress in diagnosis and treatment, but
also reflect for a while this morning on

our beginnings. Before that, however, I
want to pay special tribute to those stal
wart colleagues, who less than a year ago
were holding this day in great antici
pation, yet today are no longer with us.

The "Grim Reaper" has dealt us hard
blows during the past year. We have
lost by death three internationally-re-
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Fig. 1. Henry Kemble Oliver, MD.

nowned Honorary Fellows; Edwin N.

Broyles, Anderson C. Hilding, and now

Paul H. Holinger, and three outstanding
Emeritus Fellows; Edgar P. Cardwell,
Francis E. LeJeune and G. Edward
Tremble. It is difficult to reconcile this

heavy toll of such loyal and distin
guished pillars of our organization in a

single year. Their invaluable, very basic
contributions to otolaryngology and to

this Association in particular, will be
their ever-living memorials. I think it

appropriate at this time, when friends as

well as Fellows are gathered together,
that we rise for a moment not only to

honor the lives of those recently de
ceased, whom "we have loved long
since, but lost awhile," but also to com

memorate the lives of all those over the

past century who have given of them
selves and their talents to make this
Association what it is today. We shall
be ever grateful for their invaluable
legacy. (Please rise.)

HISTORY

And now, I should like to tum for a

while to the beginnings of laryngology
in the Boston area, to be followed later

13

in the morning by other Fellows who
will take us back to the early days in
other regions of the country which fig
ured prominently in our history. At the

. organizational meeting in Buffalo in

1878, Boston was represented by two

men who became Founding Fellows,
both active in the proceedings and com

mittee work of the Association, one the
third president, and both, essayists on

the initial program in 1879. They were

Ephraim Cutter and Frederick Irving
Knight.

In 1863 Cutter published the first
paper in the laryngological literature
from the Boston area. This was based on

the first presentation before a medical
society of new instruments for examina
tion of the nose and larynx. In this
paper he used the term laryngoscope
supposedly for the first time. Five years
before this paper, stimulated by the
eloquent lectures of his professor of
anatomy at Harvard, the eminent Oliver
Wendell Holmes, he had devised a cum

bersome instrument for visualization of
the larynx, but did not perfect it after
learning of Garcia's extremely simple
mirror and Czermak's adaptation of it
for clinical use. He was a prodigious
author and wrote over 600 papers on

medicine and its related fields, and at
least 6 of them on laryngological prob
lems appeared prior to the 1878 meet

ing. In 1866 the men who were to be
come our first two presidents journeyed
to Boston to witness Cutter's successful
removal by thyrotomy of a huge sar

coma nearly filling the lumen of the
larynx. He also constructed new vocal
bands with scissors, and 23 years later
the man was phonating well and even

able to sing a few notes.

In that same year another Harvard
medical graduate, Henry Kemble Oli
ver (Fig. 1), who had learned of Czer
mak's pioneer clinical work with Garcia's
mirror, was appointed the first "Uni
versity Lecturer on Laryngoscopy" at

Harvard, following by only eight months
the very first such academic appoint
ment in any medical institution that of
Solis-Cohen at Jefferson Medicai College
in Philadelphia. Oliver had been demon
strating the use of steel mirrors that he
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Fig. 2. Frederick Irving Knight, MD.

had brought from Europe on his col
leagues and students, frequently allow
ing them to practice with large lozenge
shaped mirrors <Con my most capacious
throat." He was one of the first to use

a glass mirror, made many of his own in
struments, and silvered his own mirrors.
In midlife he gave up practice to ad
minister a fund for the study of cancer

established by a wealthy Bostonian
(later, the Harvard Cancer Commis
sion). He never joined the ALA, but
was made an Honorary Fellow in 1918
at the 40th anniversary, just a year be:
fore his death at 90.

Oliver's successor at Harvard was

another founder of the ALA from Bos
ton, Frederick Irving Knight (Fig. 2).
In 1872 he was appointed "Instructor in
Percussion, Auscultation and Laryngo
scopy" at his alma mater and organized
several courses. In the same year the
Massachusetts General Hospital
(MGH) appointed him to "take charge
of such outpatients as may require the
use of the laryngoscope." This was the
inauguration of the first throat outpa
tient clinic in the New England area,
and within two years he was seeing an

average of lOOO patients annually, as

sisted by only an occasional medical

student. In 1881 he was joined by
Samuel Wood Langmaid and Franklin
W. Hooper in the administration of this
flourishing clinic. In the same year, �

also, he was elected third president of
our Association, the year after he had
founded, in conjunction with former
presidents Solis-Cohen and Elsberg, the
excellent but apparently short-lived
Archives of Laryngology.

Langmaid, one of Knight's two asso

ciates, was also a Harvard graduate
( 1864) but did not study abroad as had
his predecessors. His magnificent tenor
voice and his close association with
singers and the theatrical world at
tracted him to a study of the larynx and
vocal problems in which he became a

recognized authority. He founded the
throat department at nearby Children's
Hospital which had been serving chil
dren since 1869. In 1891 he became the
13th president of the ALA.

Fig. 3. Algernon Coolidge, Jr., MD.
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Fig. 4. MGH laryngological staff, 1907. Front row seated L to R: D. Harold Walker,
MD, Harris P. Mosher, MD, J. P. Clark, MD, Algernon Coolidge, Jr., MD, Joseph L.
Goodale, MD, MGH nurse, Freeman Alien, MD.

Hooper , Knight's other assistant, per
formed the first adenoidectomy in this
part of the country at the MeH on June
11, 1885, pioneering in the use of ether
as a general anesthetic. He was a most
talented clinician, researcher and inven
tor of mouth-gags, palate hooks, laryn
geal curets and polyp and tonsil snares.

His promising career, however, was cut
short only 16 years following his gradu
ation from medical school by cancer of
the tongue. Knight had already recog
nized his outstanding abilities and his
great ambition, and magnanimously re

signed the two most prestigious positions
in Boston laryngology in favor of
Hooper for his remaining short few
months. Hooper died in 1892, but
Knight had made an unselfish, but ir
revocable decision.

Following Hooper's very short tenure,
Boston laryngology received a decided
setback. The Department of Medicine
at Harvard took over its work and di
vided the teaching among three institu
tions: MeH, the Boston City Hospital
(BCH) and the Boston Dispensary.
Named as clinical instructors at these
institutions, respectively, were Algernon

Coolidge, Jr., Thomas A. DeBlois and
John W. Farlow. After this unfortunate
subdivision of authority, Boston laryn
gology took several years to recover. In
1906 the error was corrected by the
creation of a separate Department of
Larvngology at Harvard; Coolidge was

made Professor, and all clinical instruc
tion was returned to MeH.

Although the Massachusetts Chari
table Eye and Ear Infirmary had been
founded in 1824 to "care for the indi
gent of Boston" with either eye or ear

conditions, in 1883 a strong attempt to
have laryngology also centered there
was adamantly rebuffed by the Board
of Managers on the grounds that the
poor of Boston still had free throat clin
ics at MeH and BCH. Aural surgeons,
however, were doing more and more

tonsillectomies and adenoidectomies for
otological problems, even branching out
into the surgery of the sinuses and nasal
polyps. Thus in Boston, otology and
laryngology, housed in separate institu
tions, remained separate specialties, al
though overlapping was steadily in

creasing.
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Fig. 5. Harris P. Mosher, MD.

Far the first 20 years of this century
Boston laryngalogy was Algernon Coal
idge, Jr. (Fig. 3) and his small staff at
MGH. Coolidge, "a true Boston cod
fish aristocrat," according to' his assis
tant Harris P. Mosher, "was born to'
the purple and an air of distinctio�
walked with him." In true Baston tradi
tion after his Harvard MD in 1886 he
became a house pupil (as internes were

then known ) at MGH, and in 1883,
after studies in Vienna, was appointed
physician to the laryngolagy clinic and
clinical instructor at the medical school,
He was the father of bronchoscopy, at
least in Baston; in 1899 he removed a

detached part of a tracheotomy tube
from the trachea by direct vision with
lang forceps applied through a female
urethral speculum and used a head
mirror for illumination. This antedated
by a year Killian's very first report in
the then embryonic field of endoscopy,
He developed a flaurishing endoscopic
service at MGH. Coolidge became pres
ident of the ALA in 1908. He was the
revered mentor of the man- who was to
dominate New England laryngology
from World War I to World War II,

the distinguished anatomist, teacher,
clinician and administrator, Harris Pey
ton Masher.

One of Masher's contemporaries, and
also a first assistant to' Coolidge, was

another Harvard man, MGH and Euro

pean trained, Joseph Lincoln Gaodale.
In 1916 he also became president of our

Association. He was an expert on nasal
allergies, then a new field, and founded
a clinic far hay fever at MGH, the pre
cursor af the famed Rackemann Allergy
Clinic. Following in the footsteps of his

distinguished father, the Professor of
Natural History at Harvard and the
Director of the Harvard Botanic Garden,
he also was a naturalist and retired at

the age of 70 to' help manage his apple
orchards in Ipswich, now the home of
his san, our loyal and eminent colleag':le,
Hobert Lincoln Goodale, who also m

herited family talents in nature study as

well as in medicine (Fig. 4).
The man who probably made the

greatest impact on Boston laryn�olagy
and its teaching was the dynamic, but
ever controversial, Harris P. Mosher,
who dominated this specialty at Har
vard MGH and Massachusetts Eye and
Ear infirma�y for several decades (Fig.
5). A strict Puritan and true Yankee by
birth and training, his external reserve

and gruff, often sarcastic manner put
fear into the heart of many a student
and patient as well. Yet, underneath
was a sense of humor, a sentimentality
he tried hard to' cover, and a profound
interest .and concern far his proteges,
whom he would always back to' the ut
most in time of trouble. He had an

abiding influence an the younger men

and counted as his farmer students
probably more of the "Who's Who" in

laryngolagy in his day than any o�her
teacher of his generation. He practiced
general medicine for- a while and then
took a four-month course in laryngology
abroad his only specialty training. On
his return home he was appointed assis
tant in anatomy at Harvard, his Alma
Mater, but at the same time volunteered
as Coolidge's assistant in the laryngal
ogy clinic at MGH. He always main
tained he "got into laryngology through
the back door." During an eight-year
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Fig. 6. MGR throat operating room, 1907.

period he invented 15 different surgical
instruments (Fig. 6). For Harvard grad
uates in 1903 he inaugurated a course

in applied anatomy of the nose, throat
and larynx, but only one senior student
enrolled in his first class. This shortly
developed, however, into the world
famous "Mosher Course," dubbed by
one of his students as a "mess of mud,
plaster and glue," where dissection,
painstaking drawings of specimens and
modeling of painted plaster casts (Fig.
7) kept the students busy every day for
seven weeks from 9:00 AM to 10:00
PM. World War I temporarily inter

rupted his course, while he served at
first with the British Army in France
and later, after the United States en

tered the war in 1917, when he became
a Major in the US Army and was sta
tioned in the Office of the Surgeon
General. While in charge of otolaryn
gology in Army hospitals, he became
acutely aware of the surprisingly poor
training and background of many of the
self-styled specialists, and from this ex

perience conceived the idea of an exam-

ining board to certify properly qualified
men as true otolaryngologists.

Working closely with the five national
specialty societies, in 1924 he partici
pated in the founding of the American
Board of Otolaryngology and was its

president for 22 years. He delighted in
the yearly examinations and seemed to
take vicarious pleasure in seeing candi
dates squirm over challenging questions
on obscure points of neuroanatomy on

which he had crammed for weeks be
forehand! Although he insisted on ex

cellence of performance, it is said he
always came to the defense of a border
line candidate during the later evalua
tion, and never flunked one of his ex

aminees. He was president of all five
national specialty societies, received
awards, medals and honorary degrees
from many institutions around the globe,
and was elected an Honorary Fellow of
this Association in 1947.

In contrast to other medical schools
Harvard always remained a law unto
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Fig. 7. Harvard Medical School laboratory for Mosher course.

itself. Instead of one Department of
Otolaryngology, with one Professor and
Chairman, and one hospital for clinical
instruction, Harvard had two depart
ments' two professors and two hospitals
for students and residents. Otology, sep
arate from laryngology, had headquar
ters for its professor at Massachusetts
Eye and Ear Infirmary; laryngology had
its own professor and its own teaching
at adjacent MGH. In 1925, mainly be
cause MGH could not provide adequate
bed space for its laryngological patients
from its growing clinic, the two services
were combined, and the Professor of
Laryngology, already an Aural Surgeon
at the Infirmary, became Chief of the
new Laryngology Service at that institu
tion. In 1928 a building connecting the
two institutions was erected, finally es

tablishing both clinics under the same

roof and at last laryngology had its own

home in a specialized hospital.
In 1932 when D. Harold Walker, Wal

ter Augustus LeCompte Professor of
Otology at Harvard and a Chief of the
Ear Service at the Infirmary, resigned,
Mosher now 66 years of age finally be
came the LeCompte Professor of Otol-

ogy as well as the Professor of Laryn
gology, and Chief of Otolaryngology at
the Infirmary. For legal reasons related
to funding, the University still must

keep these two departments separate.
Mosher was the only man in the Uni
versity since Oliver Wendell Holmes to

occupy two professorial chairs at the
same time. His successor whom we have
recognized today by elevation to Honor
ary Fellowship, LeRoy A. Schall, also
held both chairs for many years and
proved most worthy to wear the mantle
of that great educator", administrator
and leader of our specialty.

The story of the early days of laryn
gology in Boston is a fascinating one,
but also one of great provincialism. Of
the ten Boston laryngologists before
World War I, Cutter, Oliver, Knight,
Hooper, Cobb, Clark, Langmaid, Cool
idge, Goodale and Mosher, all came

from old Puritan, Yankee stock, born
with the proverbial silver spoon in their
mouths. Eight were natives of Boston,
(Mosher was born in Maine and never

became a "proper Bostonian," as he said
he "always lived at the wrong end of
Beacon Street," and with tongue in
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cheek was the bete noire of the aristo
cratic blue-blooded trustees.) Eight
were educated at Harvard College and
two at Yale, but all obtained their MD
degrees from Harvard and were trained
at Boston hospitals and practiced in
Boston, nine had teaching appointments
at Harvard Medical School and had
done postgraduate study in the Euro
pean centers of medicine.

All were men of means, coming from
upper-class, well-to-do families, so

could afford the niceties of life, foreign
postgraduate training and travel as well
as the nonremunerative aspect of teach
ing, writing and caring for the needy
in outpatient clinics. They were well
educated in the classics and in several
foreign languages, could read medical
literature in the original language, were

somewhat aloof from the common man,
yet were ever-dedicated to their patients
of every rank, their students and their
healing profession. According to Charles
Snyder, the erudite and scholarly librar
ian of the Massachusetts Eye and Ear
Infirmary, � Boston medicine prior to
World War I, with its academic in

breeding, lacked the leaven of foreign
born graduates which so enriched the
profession in New York, Baltimore, Phil
adelphia and Chicago. Boston medicine,
therefore, lacking· this cosmopolitan
background had to make it on its own,
using its native-born manpower and in

genuity, however, to excellent advant
age. Such was the picture of laryngol
ogy in Boston in its early years but
World War I rapidly changed all that.

Unfortunately time does not permit
the continuation of this intriguing story
and the recounting of later magnificent
contributions of Schall, Richards, Weille,
Goodale, Jr., Holmes, Miller, Mont
gomery, Strong and the rest. Their
laurels will come later and they will,

I am sure, be honored at the bicenten
nial 100 years from now!

And now, as we who have had our

day under the lights move off-stage, we

pass on the torch of the ALA to you of
the younger generation who have only
recently come onto the scene for your
own act. This is as it has been from time

immemorial, and as it should be, "that
the young men shall see visions, and the
old men dream dreams." It is you who
are charged with carrying this torch
proudly into our second century and
continuing the. splendid heritage and
venerable traditions of this 100-year-old
association.

As in ancient Greece, now it becomes
your responsibility to bear this precious
torch you now receive from the past
high over your heads, and the accom

plishments of the second century will
far surpass those of the past, glorius
though they have been!

The motto of my home-city of Boston,
founded over 350 years ago reads:
"Sicut-Patribus, Sit Deus Nobis" which
I am confident you old Latin scholars
can still translate: "As to our fathers, so

rnay God be to us," or in the words of
that magnificent old hymn of Isaac
Watts written over two and a half cen

turies ago: "0, God Our Help in Ages
Past, Our Hope for Years to Come."

As we memorialize this centennial
year may we do it not only with grati
tude for the clarity of vision of our

Founders and for the great heritage
they bequeathed to us, always ac

knowledging as they did the guidance
of a spirit beyond themselves, but also
with confidence for the future and with
perfect assurance that that same power
will still continue to sustain us and also
prosper the work of this now truly ven

erable Association during its second
century. Thank you.

*1 am most grateful to Mr. Charles Snyder, Librarian of the Massachusetts Eye and Ear
Infirmary, for supplying me with such a wealth of fascinating and well-researched material on
the early history of the Boston region.
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Following in the tradition of previous
anniversary celebrations, at this Centen
nial Meeting we also shall have the dis
tinction of an Honorary President. In
1918 when the Association held its For
tieth Jubilee, our country was at war and
the very foundations of civilization were

deemed threatened. The secretary omi

nously stated: "Present world influences
have developed new and strange condi
tions. These have of necessity made
themselves felt in our proceedings. To
delay until the celebration of the 50th
anniversary would have been to tempt
fate." Thirty-eight of the 81 Fellows,
nearly 50% of the membership, were in
uniform. The Honorary President for
that occasion was Dr. Jacob DaSilva
Solis-Cohen of Philadelphia, our second
president.

This year in commemoration of our

100th anniversary our choice for that
honor was easy and obvious. Our oldest
Fellow, at least in his 53 years of mem

bership, was also a Philadelphian (by
adoption), the professional descendant
of Solis-Cohen, and President of the
American Laryngological Association in
1952. He is now recognized as the
"Dean of Laryngologists" not only in
this country but also in the world-at
large.

A native of the state of Washington,
he received his MD degree from Jeffer
son Medical College in 1912, and after
internship and residency at Jefferson,
spent three years at the US Naval Hos
pital in Washington, DC. Summoned
back to work with Chevalier Jackson at

Jefferson in his early days, he was in
vited in 1924 as one of the youngest
men to join the American Broncho
Esophagological Association, then known

as the American Association of Peroral
Endoscopists. In the following year he
also became one of the youngest Fellows
of the American Laryngological Associ
tion and succeeded to Dr. Jackson's pro
fessorship at Jefferson where he re

mained for over 30 years. His myriads
of students are now scattered world
wide, but still ever devoted to him, as

evidenced by a special celebration in his"
honor three days hence. He has been
secretary, editor and president of the
American Broncho-Esophagological As
sociation, president of the Triological So

ciety (now a member of its 50-year
club) and also president of the Ameri
can Laryngological Association. At our

75th anniversary he was the proud re

cipient of the coveted deRoaldes medal.
One of his other claims to fame is the
fact that he served on two occasions as

Guest of Honor of the Broncho-Esopha
gological Association, the only man in

history to make such a curtain call!

Always a most regular attendant at

meetings, his· charming wit, his quick
repartee and his sage comments have
enlivened many an otherwise dull dis
cussion. Weare now most anxious to
hear from this laryngological giant, now

in his 90th year, who was present as a

Fellow at the Semi-Centennial celebra
tion in 1928 and now as our Honorary
President at the Centennial. He is still
in top youthful condition after 23 years
of retirement in the sunshine state - a

man who constantly radiates that sun

shine - still keen of intellect and over

flowing with the "joie de vivre," our dis
tinguished colleague and beloved friend,
"Mister Laryngological" himself, Louis
Henry Clerf of St. Petersburg, Florida.
Dr. Clerf!
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FIFTY YEARS AGO

LOUIS H. CLERF, MD

The program of the 50th anniversary meeting is reviewed and reference is made to the
early activities of the Association during its Centennial celebration.

Fifty years ago the annual meeting of
the American Laryngological Association
convened at the Raleigh Hotel in Wash
ington, D. C. on May 1, 1928. This
marked its 50th birthday.

The President, Dr. D. Bryson Dela
van, welcomed the fellows and the dis
tinguished guest of honor, Sir St. Clair
Thomson, the acknowledged leader of
laryngology in the "Old World." The
last surviving Founder Member of the
Association, Dr. Thomas R. French, was

unable to be present because of physical
disabilities. At the first executive session
he was elected to Honorary Fellowship.

For 50 years the fellows had heeded
the advice of the first President, Dr.
Louis Elsberg, who in his inaugural ad
dress announced the aims of the Associ
ation as "The promotion of knowledge
in all that pertains to the diseases of the
upper air passages."

Meetings of the Association had been
held annually during this 50-year peri
od. Its activities were recorded in the
Transactions which were published an

nually. These contain the scientific pa
pers and discussions which represented
the best thoughts and efforts of the fore
most of our leading specialists. The his
tory of our Association is practically the
history of laryngology in North America.

It is of interest to note in the earlier
meetings that discussors of papers were

many and there was no time limit. Dis
cussions often exceeded the length of
the original presentation. The discus
sions were earnest and sincere and pro
vided opportunity to freely express dif
ferences of opinion.

The early meetings were often held in
the Presidents' home towns. They com

monly occupied two or three days with
morning and afternoon sessions. Later,
the Association joined with the Ameri
can Otological Society in the choice of
meeting sites and the number of sessions
was curtailed. When the Association be
came a member of the American Con

gress of Physicians and Surgeons it met
in Washington every third year. In 1928
this was changed to every five years un

til the Congress was dissolved.

It was observed that the most success

ful meetings were those held where
quietude and freedom from undue out
side influences prevailed. Golf, tennis
and other activities were not considered
when arranging for meeting sites before
the 1920s. This was possible before the
development of the subspecialty groups
and meetings with the larger societies.

Beginning in the twenties. Atlantic City
became a popular meeting place, even

as Florida has in the past three decades.

In his Presidential Address, Dr. Deva
van recalled the early beginnings of the
Association. He was elected to Fellow
ship in 1881 and served as secretary for
seven years. He was elected President
in 1893 and again was honored by the
Association to preside at the Semi-Cen
tennial Meeting. He was a remarkable
person, an excellent lecturer and teach
er, a prolific writer, and frequent con

tributor to the programs of the Associa
tion which he loved. May I quote from
his address, "My association with it
( ALA) has been a lifelong satisfaction.
For it I have labored with unremitting
enthusiasm. From it I have drawn up-
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lifting inspirations. In it I have made
many of my best and warmest and de
lightful friends. My interest in it has
strengthened step by step with its

steady prosperous growth." His address
on the history of this Association deliv
ered in conjunction with the meeting of
the American Congress of Physicians
and Surgeons acclaimed him as an out

standing medical historian. He was the
second recipient of the deRoaldes Medal
which was given him in 1931, the 50th
anniversary of his election to Fellowship
in the ALA.

The program of the 50th annual meet

ing was a memorable one in many re

spects. The leaders in surgical treatment
of cancer of the larynx participated.
There were three papers on this subject.
Sir St. Clair Thomson, the guest of hon
or and leading exponent of laryngofis
sure in Europe and the British Isles, pre
sented a paper on "Intrinsic Cancer of
the Larynx: Operated on by Laryngofis
sure." This included every case of in
trinsic cancer that he had treated by
laryngofissure during an experience of
over 28 years. The series included 70
cases, the largest personal record which
had been reported up to that time.
Among the discussers were Dr. Cheval
ier Ta chon, the leading exponent of lar
vngofissure in North America and Dr.
John MacKenty, who in 1925 had read
a paper on "One-stage Laryngectomy."
He presented a paper on "Unusual Cases
of Cancer of the Larynx" at this meeting
and was followed by Dr. Gordon New
who read a paper on "A Plea for a Two
stage Laryngectomy."

There were four papers on diagnosis
and treatment of paranasal sinus disease
and complications. Following the Great
War "focal infections" became popular,
and teeth. tonsils and paranasal sinuses
were singled out by rhinolaryngologists
as important potential areas for inves
tigation. Asthma and hay fever were

considered by some to be of nasal or si
nus origin and various forms of treat
ment were recommended. The subject
of allergy did not appear on any pro
zram of this Association during its first
50 years, It was first presented in 1929
by Dr. Francis P. Emerson who read a

paper on "Anaphylaxis and Allergy in

Rhinology." In 1930, three papers on al
lergy appeared on the program.

Dr. Harris P. Mosher presented "Look
ing Back on American Otolaryngology
in the World War." This presentation
made ten years after the termination of
the war was an excellent summary of
the role of otolaryngology. It was pre
sented in characteristic Mosher style and
is a worthy historical document. The
record of the Fellows of our Association
in the Great War was truly inspiring.
Of the total Fellowship of 81, not more

than 48 Fellows were eligible for active

duty. Of these, 38 were in uniform.

The Casselberry Award was granted
to Drs. O. Larsell and Ralph A. Fenton
who presented their studies on "The Em
bryology and Neurohistology of Spheno
palatine Ganglion Connections." This
contribution pleased Dr. Delavan, who
in his address had emphasized that the
experience of 50 years had demon
strated the value of investigation and
that in the new era of laryngology this
method should be employed more ac

tively to help solve our problems.
The deRoaldes Award was presented

for the first time in the history of the
Association. In a very eloquent citation
Dr. Delavan presented the Gold Medal
to the Fellow of the Association whom
the Council decided had contributed the
"greatest gift to laryngology": Dr. Che
valier Jackson.

Today we celebrate this Association's
100th anniversary. At the Semi-Centen
nial meeting the lone surviving Found
ing Member was unable to attend be
cause of physical infirmities. Today
there are three living Fellows who at
tended the 50th anniversary meeting in
1928. They were Associate Fellows, a

sort of junior membership which served
as a temporary reservoir from which ac

tive Fellows were selected. They are Dr.
Mervin C. Myerson, now residing in

Somerset, N J, and Dr. Robert M. Lu
kens of Wildwood Crest, N J, both
elected to Associate Fellowship in 1927.
I was elected in 1926. Dr. Myerson indi
cated he would be here today. Dr. Lu
kens cannot join us, being afflicted with
physical infirmities of advancing years,
but he is clear-minded and mentally
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alert as ever. He extends best wishes to
all his friends.

Needless to say, I am very happy to
be here in person. I have missed few
meetings since 1926. The meetings have
always been a source of inspiration.
They afforded an opportunity to listen
to and learn from the leaders in our spe
cialty and provided a time to meet new

faces and renew old friendships formed
over the years. May I again express my
sincere thanks to the Fellows for this
distinctive honor. I am particularly flat
tered, for in 1918 at the 40th Annual
Meeting presided over by President
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Thomas Halstead, Dr. Jacob Solis
Cohen, a Founding Member, was hon
ored as Honorary President. I fear that
you have honored me well beyond my
accomplishments and capabilities. I am

grateful.
With apologies to Dr. Oliver Wendell

Holmes, may I say,
If you should live to be

The last leaf on the tree

May you cherish as I do now

The fond memories I have

Of Fellowship in the ALA
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This is a day of double honors! After
recovering from the initial shock of my
election as your president last year, I im

mediately sought out the man I wanted
for Guest of Honor for this very special
Centennial year, and that same day he
graciously accepted. For his most valu
able contributions to our specialty and
for his many years of devoted service to

this, as well as to our many sister soci
eties, he is most deserving.

But also, if I may be permitted a per
sonal note, I have always been most

grateful to him for his constant encour

agement of my own work from afar over

the years. In 1953 when I was a neo

phyte on the national scene, he invited
me to prepare an exhibit on pediatric
bronchography for the meeting of the
American Medical Association in New
York City. I assembled a sizable collec
tion of what I then considered merely
routine bronchograms, illustrating condi
tions we were encountering frequently
at Children's Hospital in Boston. I did
not think of them as unusual. Much to

my amazement the following year the
exhibit received the Gold Medal Award
of the IV Pan American Congress of Oto
laryngology and Broncho-Esophagology
in Mexico City! Later on, he asked if he
might sponsor me for Fellowship in this
Association, one I had always regarded
with great respect and .even awe, but
never possibly dreamed that I might be
invited to join!

Our guest today is also a Pennsylvan
ian, by birth, education, medical train

ing and practice. Since his so-called rc-

tirement 13 years ago as Chief at Geis
inger Medical Center, where he helped
guide its development into a world-re
nowned institution, he has continued to
be available as senior consultant. In 1958
he was President of the American Bron
cho-Esophagological Association after a

term of six years as Editor, in 1966 Pres
ident of the Triological Society, and Ed
itor of our Association for eight years be
fore taking over the presidency in 1968.

He is a physician in the noblest sense

of the word, well-versed in the broad as

pects of medicine, with a working back
ground in the basic sciences of bacteri
ology, pathology, chemistry and phar
macology. A prodigious reader, he can

easily recall details of a particular paper
or case report and give the specific ref
erence. His scores of papers are replete
with apt quotations, always emphasizing
the clinical and practical facets of the
problem.

As one of our most loyal Fellows, in
his 27 years he. never missed a meeting
until two years ago when a life-threat
ening illness and prolonged hospitaliza
tion broke his excellent record. We re

joice that he has made such a fine recov

ery and wish him and his charming wife
Marmee, his amanuensis as well as de
voted companion, many more years of
happiness together.

It is a very personal pleasure for me

and a real privilege for the Association
to have as its Guest of Honor for this
J OOth anniversary meeting Francis Wells

C<D�ve" D�,vison ,?f Danville, Pennsyl
varna. Dr. Dave.
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ACUTE LARYNGEAL OBSTRUCTION IN CHILDREN

A FIFTY-YEAR REVIEW

FRANCIS W. DAVISON, MD

DANVILLE, PENNSYLVANIA

When dealing with acute laryngeal obstruction, the first important consideration is the
differential diagnosis of the cause. The author considers the following six types: acute laryngo
tracheobronchitis, acute epiglottitis, diphtheria, supraglottic allergic edema (angioedema), sub
glottic allergic edema (spasmodic croup) and foreign body in the larynx or trachea. He traces
the development of the treatments that have in 50 years lowered the mortality rate from
70% to practically zero. High humidity, best supplied by an ultrasonic nebulizer, antibiot
ics, and corticosteroids in very high dose have been the prime effective measures. There still is
controversy about the choice between tracheostomy and nasotracheal intubation if medical ther
apy is delayed or ineffective. The primary physician must know when and where to send these
children in order to prevent the fatalities so frequent in previous years.

This is a progress report. I can out
line only briefly the methods that have
in 50 years reduced the mortality rate
from about 70% to nearly zero.

Most of the contributions have been
made by laryngologists. This is not sur

prising. A man who can see the larynx
and has studied its diseases has a better
grasp of the problems.

"Croup" is a symptom, not a diag
nosis. Fifty years ago it was used as

the diagnostic label for half a dozen
potentially lethal conditions. In 1950 P
suggested using the term "acute ob
structive laryngitis" to replace the word
"croup" and advocated the following
table of differential diagnosis (Table
1).
ACUTE LARYNGOTRACHEOBRONCHITIS

First I shall give a brief account of
the evolution of the treatment of acute

laryngotracheobronchitis, referred to
hereafter as LTB.

In 1928 Baum," who was the first to
use this diagnostic term, described his
experience with 24 cases, 10 of which
ended fatally. He gave a good descrip
tion of the clinical picture, including
the subglottic swelling and the dry

crusts which formed first in this area.

He described the thick, sticky, glue
like secretion which forms in the tra
chea and bronchi following tracheot
omy. He said, "A tendency to ob
struction from plug formation was re

lieved in three of my cases by substitu
tion of an O'Dwyer intubation tube for
a tracheal cannula. I have, therefore,
been led to the conclusion that trache
otomy has a tendency to cause too

rapid evaporation of secretions, increas
ing the difficulty of expulsion and pro
longing the period of dryness." His
conclusion was that intubation should
be resorted to as soon as possible in all
patients showing evidence of laryngeal
obstruction, followed later by trache
otomy if it was necessary to retain the
tube longer than three weeks. Baum
had not yet read Proetz" statements
that cilia die if dry and that a jet of
air directed at one spot rapidly destroys
the ciliated epithelium. Nor had he
read the Hildings' paper' describing
the poor resistance of ciliated epithe
lium to mechanical trauma.

Humidification then was limited to
steam in the room, but Baum was not

impressed by its value. Baum advocat
ed the use of immune blood transfu-

From the Department of Otolaryngology and Bronchoesophagology, Geisinger Medical Center
Danville, Pennsylvania.

•
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TABLE 1. COMMON CAUSES OF ACUTE
OBSTRUCTIVE LARYNGITIS IN

CHILDREN

1. Acute laryngotracheobronchitis ( subglottic
laryngitis) (nondiphtheritic croup)

2. Acute epiglottitis (acute supraglottic edem
atous laryngitis) ( influenzal laryngitis)
(edema of the glottis)

3. Laryngeal diphtheria (membranous croup)
(diphtheritic croup) (true croup)

4. Supraglottic allergic edema (angioedema)
5. Subglottic allergic edema (spasmodic croup)

(spasmodic laryngitis) (false croup) (noc
turnal croup)

6. Foreign body in the larynx or upper trachea

sions. Cultures from the intratracheal
pus in most of his cases showed either
a streptococcus or Staphylococcus he
molyticus or both. The latter has a

well-known necrotizing effect.

Richards 5 in 1933 advocated direct
laryngoscopy for diagnosis. He pointed
out that usually the supraglottic tissues
are not swollen, but that the subglottic
tissues are intensely red and swollen
and covered by crusts which can be re

moved with an aspirator, producing
temporary relief. Very quickly crusts
reform in the trachea and major
bronchi. He was the first to describe the
descending nature of the infection. All
five of his tracheotomized patients died
despite repeated bronchoscopic removal
of crusts. Four patients intubated with
O'Dwyer tubes lived. Postmortem ex

amination showed necrosis of the epi
thelium of the trachea and major
bronchi. A streptococcus was the pre
dominating organism.

In 1936 the [acksons" described es

sentially the same clinical picture re

counted by Baum and Richards and
pointed out that most of the fatal cases

were registered in vital statistics as

bronchopneumonia or pneumonia. Al
most all of their cases were thought
due to a streptococcal infection, but
they suggested that filtrable agents
( viruses) could be a contributing fac
tor. The treatment they advocated was

humidified air, parenteral fluids, early
tracheotomy rather than intubation and
bronchoscopic removal of crusts when

they developed. They also said that
"transfusion is one of the most power
ful remedies in acute laryngotracheo
bronchitis." I also found transfusion of
fresh whole blood to be very effective
in the days before we had antibiotics.
Transfusion of fresh whole blood sup
plies opsonins, complement, and anti
bodies; the factors needed to combat
infection.

Holinger" in 1937 described the dif
fuse acute cellular infiltration of the
conus elasticus. Postmortem examina
tions showed that the tracheobronchial
epithelium was necrotic and was re

placed to a large degree by fibrinous
exudate. Holinger also advocated trach
eotomy rather than intubation.

In 1938 Brennemann et aI,S in a com

prehensive paper, summarized the liter
ature up to that time. Their mortality
rate for the nine years preceding 1936
was 50%. After Holinger joined their
staff in 1936, the mortality rate

dropped to 25%.

Calloway" in 1939 was the first to
advocate postural irrigation and drain
age following tracheotomy. This meth
od greatly reduced the number of
bronchoscopic procedures necessary for
removal of crusts.

The other lifesaving factor was Gal
loway's personal visits every few hours
day and night. The average mortality
rate reported by the Jacksons in 1936
was 70%. Galloway had only a 20%
mortality in ten severe cases.

In 1940 r= was able to report 17
cases with only two deaths. pl advo
cated the use of a well-humidified oxy
gen tent, parenteral fluids, early trache
otomy, sulfanilamide drugs, transfusion
of fresh whole blood and persistent
personal attention to each patient.

Orton et a}12 in 1941 advised the use

of O'Dwyer tubes followed by trache
otomy except for epiglottitis which re

quired immediate tracheotomy. Orton
was one of the first to use smears as

well as cultures to determine the bac
terial flora. He found staphylococci,
streptococci or pneumococci in the en

dotracheal exudate. He thought sulfon-
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amide drugs were helpful. His post
mortem examinations showed ulceration
and necrosis of the conus elasticus mu

cosa and leukocytic infiltration of the
submucosa.

Cittins'" in his 1942 paper presented
to this Association was the first to stress
differential diagnosis. I agree with his
classification of infections, traumatic
and allergic types, but he used the term

"spasmodic croup" for those children
which I think have subglottic allergic
edema.

In 1942 McCaskey'" recognized the
damaging effect of catheter aspiration
on the ciliated epithelium and advised
placing a collar of adhesive around the
catheter so that it could be introduced
no deeper than one fourth inch beyond
the lower end of the tracheal cannula.
Deep aspiration was to be done only
by the physician.

In his fifth paper presented in 1945
Baum15 postulated what many now ac

cept to be the etiology: a primary viral
infection with secondary bacterial in
vasion.

He advised use of sulfonamide drugs,
penicillin, transfusion of immune whole
blood and use of humidified oxygen
tents as medical measures. When 0b
struction was severe he believed that
O'Dwyer tubes should be tried before
tracheotomy.

In 1948 JI6 was able to report 52
consecutive cases, 15 of which required
tracheotomy, with no deaths. The first
28 received sulfadiazine and the last 24
penicillin. Those receiving penicillin re

covered more quickly. This experience
convinced me that it is the secondary
bacterial infection and not the primary
virus that leads to serious complications.

I attributed the absence of mortality
in this series to:

l. Careful personal attention to each
patient.

2. Use of a humidified oxygen tent.

3. Adequate doses of penicillin.
4. Avoidance of instrumental trauma.

5. Postural irrigation and drainage.
6. Early tracheotomy.
7. Transfusion when indicated.

In 1948 Habe" reported a study of
347 cases of "infectious croup" seen in
a ten-year period. Careful bacteriologic
cultures were made. He divided the
cases into three etiologic categories:
diphtheritic croup, H. influenzae type
B croup and "virus" croup. Eight per
cent of the 347 cases had epiglottitis.
The overall mortality rate for all types
was 18%.

Rabe apparently did not recognize
the importance of secondary bacterial
infection in his cases of "virus" croup.
Five of the eight fatal cases of "virus"
croup had postmorten examination
which showed laryngotracheopneumo
nitis.

In his 1957 paper Habe" did advise
penicillin and streptomycin prophylac
tically against possible secondary bac
terial invaders in "non-bacterial" croup.

Synergism between viruses and bac
teria has been known for a long time.
Makowiak'" in 1978 described four
basic types of microbial synergism.

Neffson'S20 book, titled Acute Laryn
gotracheobronchitis, published in 1949,
the only hard-cover text on this subject,
was and is a valuable source of informa
tion and includes a most extensive bib
liography. Neffson recognized the role
of secondary bacterial infection, often
mixed, and treated his patients accord
ingly. He favored the use of O'Dwyer
tubes for LTB and tracheotomy for
epiglottitis.

In 1959121 reported 140 cases of LTB
treated during a 14-year period with
only one death. Tracheotomy was re

quired in 28 cases. Six of the 13 more

serious cases treated in 1958 received
large 1M or IV doses of corticosteroids.
In all six there was rapid and spectac
ular improvement in the airway with
marked reduction in the temperature
within 12 to 24 hours. It seemed evi
dent that parenteral administration of
corticosteroids in large dose does reduce
the incidence of tracheotomy.
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Mills'? says that hydrocortisone suc

cinate given 1M will produce a maxi
mum plasma cortisol level in one-half
to two hours.

In 1962 Fearon'" reported 4,070 cases

of LTB, 282 of which required trache
otomy. The mortality rate was less than
0.1%. This is an unsurpassed record and
good evidence that skillful tracheotomy
is a safe procedure. His preference for
the term supraglottitis is justified be
cause «epiglottitis" may involve pre
dominately the other supraglottic struc
tures.

In 1967 124 reported that in the pre
ceding two years we treated 114 cases

of LTB. Eighty percent of these, the
more severe cases, received hydrocorti
sone 1M injections. There were no tra
cheotomies and no deaths; rather defi
nite proof of the effectiveness of ste
roids in reducing the incidence of tra

cheotomy.

Pennington'" wrote in 1964, "In six
years of practice in a large municipal
hospital where approximately 200 cases

of 'croup' are admitted each year, no

tracheostomy has been necessary for an

inflammatory laryngeal condition since
the introduction of steroids in the treat
ment of edema of the subglottic com

partment."
In 1967 Lederer et al26 reported, "In

allergic patients corticosteroids are par
ticularly helpful since LTB in these pa
tients tends to be more progressive and
severe. Often one cannot immediately
determine which of these patients are

allergic. During an emergency, there
fore, steroids might well be given in all
cases of LTB having respiratory ob-
struction." '"

ROSS27 in 1969 reviewed 263 cases of
LTB. In this series no tracheotomies
were required for those children who
received adequate doses of corticoste
roids.

In 1971 Szpunar et al28 in Poland
used the adjective «fibrinous" to de
scribe the most serious cases of LTB.
I think fibrinous is a good word to de
scribe those cases with secondary bac-

terial infection. They advised use of
potent broad spectrum 3ntibiotics in
maximal doses. They also reported dra
matic improvement after the first IV

injection of a corticosteroid.

Adair et al29 in 1971 advocated treat
ment of all cases of LTB with racemic
epinephrine by intermittent positive
pressure breathing ( IPPB ) . They re

ported 237 cases admitted during a

five-year period with 173 treated by
IPPB, none of which required trache
ostomy. Many others were treated as

outpatients and sent home. I suspect
some of these patients had subglottic
allergic edema. Certainly none had the
severe fibrinous type of disease de
scribed by Szpunar, Orton and others.

Four years ago Schuller and Birck'"
concluded that nastotracheal intubation
is safer than pediatric tracheostomy.
Their study was based on the treatment
of 815 cases of LTB and 55 cases of
epiglottitis. Six and a half percent of
the LTB and 60% of the epiglottitis, a

total of 86 patients, were intubated.
The incidence of reversible complica
tions was 7%. The incidence of delayed
irreversible complications was 1.6%. Fif
ty-two of the "croup" patients were

treated with racemic epinephrine by
IPPB with a failure rate of 21%, and
these cases required intubation. Ste
roids and antibiotics were used. Gen
eral anesthesia, usually with a relaxant,
was used for intubation. Intubation was

possible in every case but 5% of these
later required tracheostomy. There was

no mortality associated with intubation
in 86 patients.

In 1967 Striker et al'" reported using
nasotracheal intubation for 14 children
who had acute LTB. Cardiac arrest
occurred in five and two died. Four of
the children developed subglottic ste
nosis. It was this experience that led
them to discontinue nasotracheal intu
bation for children having "croup."

The choice of treatment method
should depend on the skill and devotion
of the available staff and on the type
and severity of the disease. The real
objective is to have a live child with no

permanent disability.
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In 1972 Fearon'" reported 4459 cases

of LTB with only two deaths. This ex

tensive experience lends weight to his
statement, "In the type of disease we

have dealt with personally we find it
difficult enough to force even a small
bronchoscope through the indurated
swelling in the subglottic space or

through the swelling of the supraglot
tic area, let alone a flexible endotra
cheal tube."

In 1971 r= reported 418 cases of LTB
with only one death in 1948. We began
using hydrocortisone in large dose, 100
to 200 mg 1M, in 1958. Since that time

80%, the severe cases, have received
hydrocortisone and there have been no

deaths. Only an occasional stat. trache
otomy has been necessary for those
having severe obstruction on admission.

In 1971 I sent out a questionnaire to
obtain other men's opinions of the value
of corticosteroids in the treatment of
LTB. In 44 replies based on 599 cases

observed, 35 men said steroids reduced
the incidence of tracheotomy and none

reported any adverse effects. Some
were using only one-Fourth the size of
the dose I had advocated.

The medical treatments of LTB ad
vised by Cross'" in 1977 were steroids
in very high dosage IV, racemic epin
ephrine by IPPB, ampicillin, humidifi
cation and oxygen. If the airway is not

adequately improved in three hours, his
policy is to use nasotracheal intubation
for children less than five years old and
tracheotomy for those over five. If the
nasotracheal tube cannot be dispensed
with in 72 hours, he advised trache
ostomy. Gross lists the good and the
bad effects of establishing an airway
by each method.

EPIGLOTTITIS

Epiglottitis was seldom recognized as

a distinct clinical entity until the early
1940s.

Sinclair" in 1941 described ten typ
ical cases having blood cultures positive
for H. influenzae type B. The six pa
tients who had bath a sulfa drug and
tracheotomy recovered.

Miller" gave the first comprehensive

paper an epiglottitis in 1948. He de
scribed the clinical picture with which
we are all now familiar. His treatment

program included type specific rabbit
antiserum, streptomycin, sulfadiazine
and, when necessary, early tracheotomy
after inserting a small bronchoscope. In

many cases tracheotomy was necessary
within four hours after the first symp
toms.

His extensive bibliography includes
earlier papers describing acute epiglot
titis, but with different terminology,

I agree with Fearon's" 1968 state
ment that a general anesthetic should
not be administered far acute obstruc
tive supraglottic laryngitis until the
airway obstruction is relieved by pas
sage of a bronchoscope.

Extubation was not a problem in his
497 patients needing tracheostomy for
either supra- or subglottic obstruction.

The only really controversial question
about the treatment of supraglattitis is
nasotracheal intubation vs tracheosto
my.

In 1971 McGovern et al" wrote a

paper titled "The Hazards of Endatra
cheal Intubation." They concluded that
the hazards of tracheostomy are greater
than those of endotracheal intubation,
but few of their patients were children
who had infection LTl the upper respira
tory tract.

Baxter'" in 1967 reported 103 cases

of epiglottitis, 100 of which required
tracheostomy and there was only one

death. It remains to be seen whether
this spectacular record can be matched
by the advocates of nasotracheal in
tubation.

In 1971 I sent a questionnaire regard
ing the value of corticosteroids in treat
ment of epiglottitis to experienced en

doscopists. There were 44 answers from
men who had treated a total of 457
cases. Thirty used steroids and 21 said
steroids reduced the incidence of tra

cheostomy. No one had seen any ad
verse reactions to the steroids.

In 1974 Strome and Jaffe40 reported
12 cases of epiglottitis. In eight cases
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large doses of corticosteroids IV plus
ampicillin improved the airway within
two hours. Two required tracheostomy
prior to use of steroids. Two were given
steroids after intubation and were suc

cessfully extubated in less than three
hours. This is convincing data showing
that steroids decrease the edema and
improve the airway.

Scheidemandel and Page,? discussing
epiglottitis in 1975, state that a review
of the world literature reveals numerous

cases in which intubation was unsuc

cessful even when done by experienced
people. The lowest mortality rates are

reported by those who do early trache
ostomy after inserting a bronchoscope.
I wish there were more people who
knew how to introduce a 3J� mm bron
choscope without general anesthesia
and use of a relaxant.

LARYNGEAL DIPHTHERIA

I have not seen a case of diphtheria
for years but it should be mentioned.

As Lang" said in 1965, «Diphtheria
is still endemic in certain areas of the
United States and in these areas phy
sicians should be aware of the necessity
for early diagnosis and treatment".
Lang said that maintenance of an ade
quate airway is best obtained by tra

cheotomy. The medical treatment can

be found in any standard textbook.

SUPRAGLOTTIC ALLERGIC EDEMA

Allergic edema involving the supra
glottic structures can develop with
great rapidity and present exactly the
same clinical picture as that caused by
epiglottitis. Direct laryngoscopy shows
pale, watery edema of- the epiglottis
and aryepiglottic folds in contrast to
the fiery red edema seen when the ob
struction is due to bacterial infection.
Allergic edema usually responds quickly
to subcutaneous administration of 0.2
ml of epinephrine plus 100 mg of hy
drocortisone phosphate 1M or IV

Hansel," in his 1953 textbook, gives
a good description of supraglottic angi
oedema and states that it may be due
to hypersensitivity to drugs, foods, in
halants or horse serum.

SUBGLOTTIC ALLERGIC EDEMA

(SPASMODIC GROUP)
The term "subglottic allergic edema"

is suggested for this malady because it
is descriptive of both the anatomic lo
cation and the etiology. It is distin
guished from other forms of obstructive
laryngitis by its sudden onset, by the
absence of fever and by the complete
or almost complete remission of symp
toms during the day. All primary physi
cians in our area who have used epin
ephrine for treatment of nocturnal
"spasmodic croup" have reported that
it is effective and said in addition that
the early use of diphenhydramine hy
drochloride as elixir of Benadryl® gives
quick relief.

1£ the symptoms of so-called noctur
nal spasmodic croup have not decreased
in 12 hours, the child probably has in
fectious laryngotracheitis and treatment
with corticosteroids and antibiotics
should be started immediately.

For generations this clinical picture
has been referred to as spasmodic
croup, the inference being that the ob
struction is due to adductor spasm of
the vocal cords. This concept is errone

ous: the sound of the croupy cough is
identical with that produced by the
subglottic swelling seen by direct laryn
goscopy in cases of acute laryngotrache
itis. In patients with "nocturnal croup,"
direct laryngoscopy shows a pale,
watery edema of the subglottic tissues
on each lateral wall.

Allergic symptoms are usually much
worse at night, especially bronchial
asthma.

Mills" points out that the plasma
cortisol level is not constant throughout
the 24 hours. The lowest values are

found between midnight and 4 AM.
This diurnal variation may well explain
the occurrence of so-called nocturnal
croup (subglottic allergic edema, spas
modic croup, false croup).

Croup has been referred to as a mani
festation of allergy by many physicians
who are experienced in dealing with
allergic children. Some of these are

Vaughn and Black 44 Rowe 45 Coherr'"
and Spain."

' ,
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Wolf;" a pediatric allergist, in 1966
discussed 48 cases of spasmodic croup
and LTB. Forty-one of the 48 patients
had signs and symptoms of allergy prior
to their first attack of croup or LTB.
Two non-allergic patients required tra

cheostomy. Most patients responded
dramatically to the antiallergic drugs;
epinephrine, ephedrine, aminophylline,
theophylline and antihistaminics.

FOREIGN BODY IN THE LARYNX OR
UPPER TRACHEA

The Jacksons" superb 1936 textbook,
Diseases of the Air and Food Passages
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of Foreign Body Origin, covers this sub
ject so well that I can add nothing ex

cept a plea to train young laryngolo
gists in the Jackson method of open
tube endoscopy without anesthesia.

CONCLUSIONS

Primary physicians must be taught
when and where to send these children
with acute laryngeal obstruction.

Reading, both the old and the new,
is an essential part of continuing edu
cation.
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HISTORICAL SESSION

MEN AND INSTITUTIONS - NEW YORK 1878

JOHN F. DALY, MD

NEW YORK, NEW YORK

Perhaps the most decisive factor in
the growth of specialization in American
medicine in the 19th century was the
impact of the young physicians who
continued their postgraduate education
in the great clinics of Europe - in Vien
na, Berlin, Paris and London. They re

turned to America filled with enthusi
asm for what they had seen and de
termined to set into practice what they
had learned of the new scientific ap
proach to medical practice and the ad
vantages of specialization. They settled
in the large cities where medical schools
and teaching hospitals offered them the
greatest opportunity for advancement.
They became the leaders who estab
lished specialty clinics, built specialty
hospitals, lectured in medical schools
and organized scientific bodies.

In the latter half of the century,
America had entered a period of un

paralleled industrial expansion. The
heavy industries that served to supply
the armed forces in the Civil War were

converted to produce the steel and
equipment for the construction of the
railroads and telegraph lines that linked
city to city from coast to coast. The new

industries created jobs. Migration from
the farms and immigration from abroad
doubled the population of the cities.
Living in crowded conditions without
adequate sanitation, the new city dwel
lers were easy victims of disease. In
fectious diseases, tuberculosis, syphilis,
diptheria, scarlet fever were endemic;
epidemics of cholera, typhoid fever were

common.

The new industries also brought great
wealth to the cities. Moved by the
plight of the poor, and with urging
from the medical profession, the wealthy

provided the funds to build hospitals
and clinics, to care for the indigent.
These institutions were charitable insti
tutions solely for the care of the poor.
The wealthy received medical attention
in their homes.

The first specialty hospital in New
York was the New York Eye Infirmary.
It was opened in 1820 by two young
physicians, Dr. Delafield and Dr.
Rodgers, who on returning to New York
were dismayed to find that the poor of
the city had no facility for eye care

available to them such as they had seen

in London. The institution was not long
in operation before it was also provid
ing care for ear diseases. In 1864, the
institution's charter and name were

changed to the New York Eye and Ear
Infirmary. In 1873 a throat department
was established in that institution.

In 1869, the Manhattan Eye and Ear
Hospital opened. In that institution the
diagnosis and treatment of diseases of
the nose and throat grew in importance
and the Board 'Of Directors decided to

change its name to the Manhattan Eye,
Ear and Throat Hospital.

These specialty hospitals were the
forerunners and models for other spe
cialty hospitals which soon began to

appear in other cities throughout the
country.

In 1873 Clinton Wagner, on returning
to America after two years of postgradu
ate training in laryngology in Europe
and England, settled in New York and
established himself as a specialist in
throat diseases. An admirer and friend
of Morell MacKenzie, he established in
the same year the first and only hospital
devoted exclusively to the treatment of

From the Department of Otolaryngology, New York University School of Medicine, New
York, .New York.
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Fig. l. D. Bryson Delavan, Secretary
of the ALA (1882-1888).

diseases of the throat, the Metropolitan
Throat Hospital, modeled after Mac
Kenzie's Throat Hospital in Golden
Square, London.

In 1882 a group of professors of New
York University were granted a charter
to establish the New York Postgraduate
Medical School and Hospital. This was

the first postgraduate medical school in
the world. This was a significant event,
for it opened up the opportunities for
postgraduate training in all the special
ties to those who could not afford to

travel abroad. In its organization sepa
rate departments of otology and laryn
gology were established, each with a

full professor at its head.

Clinics for the treatment of throat
diseases began to be established in other
general hospitals, lectures in the spe
cialties were added to medical school
curricula.

The rank and file of the medical pro
fession fought against specialization,
criticizing it because of its narrow ap
proach to the patient. Specialists were

accused of being charlatans interested
in financial rewards. By the 1870s the
battle between specialists and general
ists had been decided although the in

fighting would continue. The new sur-

gical specialties received a fresh impetus
to their development with the applica
tion of Listerian antisepsis and general
and topical anesthesia.

The rapid rise of the specialties in the
latter part of the 19th century, from the
1870s on, was part of one of the most

exciting periods of American history.
The period that opened in 1870 has
been called the technological age and
the age of discovery of invention by
America. The list of inventions reads
like a catalog of scientific marvels. The

telephone, the microphone, the electric
light, the phonograph, the 4-cycle gas
engine, the electric street car, air-brakes
for trains, refrigeration, the rotary press,
elementary color photography, motion

pictures, the typewriter, were inventions
of that period. These were inventions
that would change the living standards
of America. The medical profession was

also caught up in the spirit of the day,
developing new instruments and intro

ducing new techniques.
New York's contribution to the devel

opment of laryngology is special and
unique. Delavan (Figs. 1-5) acclaimed
it as the "veritable birthplace of laryn-

Fig. 2. J. Solis-Cohen, President of the
ALA (1880).
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Fig. 3. C. M. Lefferts, President of the
ALA (1882).

gological science."! The early contribu
tions were made by general surgeons
interested in throat diseases. In 1817

John C. Cheeseman" of New York pub
lished a paper on growths and tumors

of the throat; he also devised a tonsil
lotome which is in the collection of
historic instruments of the New York
Academy of Medicine. Gurdon Buck, a

general surgeon, famous for his Buck's
extension apparatus for fractures of the
femur, described a procedure for the
relief of edema of the epiglottis by use

of a specially designed scarificator. He
described this procedure in the AMA
Transactions of 1848. He is also cred
ited with performing the first successful
thyrotomy for a growth that proved to

be malignant. Delavan," in his 1928 his

tory of laryngology, gave Buck the title
"Father of Intralaryngeal Surgery."

Joseph O'Dwyer, whose specialty was

obstetrics, was an attending physician
on the staff of the New York Foundling
Asylum where he became concerned
about the number of children who died
of asphyxia in diptheria in spite of hav
ing been tracheotomized. After four
years of experimentation he devised a

hard rubber tube and instruments for
inserting it into the obstructed larynx.
He started using this intubation pro-

cedure in 1884. At first his method was

received with skepticism, but later was

widely accepted. He also. applied this
method of prolonged intubation with
rigid tubes for treatment of laryngeal
stricture. This was another landmark in

treating laryngeal diseases.

The story of Horace Green deserves
a special chapter in the history of laryn
gology. He was the first physician in
America to limit his practice to diseases
of the throat and is universally ac

knowledged as the "Father of American
Laryngology." He became interested in

�is.ease.s of the throat as a country phy
SICIan In Vermont. He pursued this in
terest, traveling to the hospitals and
teaching institutions of this country and
then in Europe. In London he met Sir
James Johnson who remarked that suc

cess in the treatment of laryngeal dis
eases would depend upon direct appli
cation of medicine to the membranes of
the larynx. Impressed by this observa
tion, he returned to New York in 1838
and began treating laryngeal and throat
diseases by applying silver nitrate to the
larynx by means of a specially devised
sponge-tipped probang. In 1840 he pre
sented this method before the New York
Medical-Surgical Society. He was so

roundly criticized that he resolved not

Fig. 4. F. I. Knight, President of the
ALA (1881).
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Fig. 5. Louis EIsberg, President of the
ALA (1879).

to present the subject again before that
body. His resignation was called for.
In 1846 he published a treatise" on the
diseases of the air passages and was

viciously attacked by his colleagues and
threatened with expulsion from the New
York Academy of Medicine. A commit
tee was appointed to investigate his
claims. The committee reported that
"the procedure was an anatomical im

possibility and unwarrantable in prac
tice.?" The report was tabled. Later Dr.
Green was able to demonstrate on a

tracheotomized patient that his applica
tion did reach the larynx. The details of
Horace Green's investigation by the
Academy of Medicine .appear in an ex

cellent article." Dr. Green's work was

done without visualizing the larynx 14
years before Garcia demonstrated the
mirror laryngoscope in 1854.

The question of who actually did the
first mirror laryngoscopy in America was

discussed before the Academy of Medi
cine in 1861. At that meeting Dr. Ernst
Krackowizer, an Austrian surgeon prac
ticing in New York, stated that he was

of the opinion that he was the first per
son in this country who saw the vocal

cords in a Iiving jperson. He had ob
tained the instrument from Vienna in
1858 and used it to examine a gentle
man from Texas who had tuberculosis
of the larynx. Not having further use

for it, he gave the instrument to Horace
Green.

Cheeseman, Buck, O'Dwyer and
Green were pioneers in the sense of
time and method. It has been said that
laryngology as a specialty would have
survived on the basis of Green's work
alone, so great was the admiration for
this extraordinary man. However, it was

not until the introduction of the laryn
geal mirror that laryngology attained
the same status as its sister specialties,
ophthalmology and otology.

By the 1870s laryngology had come

into its own. Firmly established in' un

dergraduate medical education, post
graduate training, in clinics, in specialty
hospitals, and with a growing literature,
the time had come for sharing an inter
est which only a specialty society can

provide.
The most important event leading up

to the formation of the American Laryn
gologica1 Association (ALA) occurred
in October 1873 in New York in the
home of Clinton Wagner. Dr. Wagner"
later described that evening in these
words, "The number of men in New
York City who were familiar with the
methods of examining the nose and
throat could easily be counted. A num

ber of us met one evening at my house
in October 1873 and decided to organize
a society not only for the mutual im

provement and advancement and the
enlargement of our limited knowledge
of diseases of the nose and throat, but
also with a view of establishing on a sol
id footing with the medical profession at

large the specialty of Laryngology and
Rhinology in this country for the reason

that many physicians at this time looked
askance upon all the specialties. The
general practitioners of medicine and
surgery were jealous. of interlopers, and
probangs and gargles were their sole
reliance for all cases of sore throat. The
nose was ignored. All of us that evening
in October were connected with the
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Clinics for diseases of the throat." That
evening they organized the New York
Laryngological Association, the first so

ciety in the world dedicated to advance
ment of laryngology and rhinology.

The nine who met that evening had
much in common. They were young;
they had studied abroad; they were

surgeons; and they were interested in

laryngology and rhinology and were em

barked on careers that would bring
them great distinction. Robert Weir was

elected president. He became Clinical
Professor of Surgery at the College of
Physicians and Surgeons. He had many
honors bestowed on him both at home
and abroad for his contributions in

general surgery but he also maintained
an interest in laryngology and otology.
Charles McBurney became chief of sur

gery at Roosevelt Hospital. He is re

membered for his diagnostic observa
tions on appendicitis - the McBurney
point of tenderness and the McBurney
incision. Although his field was general
surgery, he kept up his interest in laryn
gology and was a founding member of
the ALA.

George Lefferts became Clinical Pro
fessor of Laryngology and Otology at
the College of Physicians and Surgeons.
Without doubt he was one of the most
able and energetic teachers of laryn
gology in America. His lectures to the
undergraduate students were replete
with models, charts and specimens. He
introduced patients to illustrate common

nose and throat diseases. Frank Bos
worth became Professor of Diseases of
the Throat in the Medical Department
of New York University. Morris Asch
became Professor of Laryngology at the
New York Polyclinic and Medical
School. Clinton Wagner was the first
Professor of Laryngology and Rhinology
at the New York Post-Graduate Medical
School and Hospital, founder of the
Metropolitan Throat Hospital, and
founding member of the ALA. He was a

member of the first Council.

Almost everything that these men did
was a new accomplishment in the de
veloping field of laryngology and hence
they are credited with many of the firsts
in techniques; in devising instruments; in

setting up teaching programs, the crea

tion of clinics in hospitals.
The success of the New York Laryn

gological Society became widely known
and it is a safe assumption that five
years later its success prompted Dr.
Frank H. Davis of Chicago to propose
that a National Association of Specialists
in the Department of Throat Diseases
be established. He invited a representa
tive group of laryngologists to meet

June 3, 1878 to form a new national
organization. The meeting was held in
Buffalo, New York, where the American
Medical Association was holding its an

nual meeting. Dr. Davis had selected a

representative group of laryngologists
from Boston, New York, Philadelphia,
Baltimore, Detroit, St. Louis, and Chi
cago to act as the organizing committee.
It is not surprising to find that New
Yorkers were well-represented in the
new organization. Clinton Wagner,
George M. Lefferts, Louis Elsberg, and
B. Robinson were on the organization
committee and were among its first of
ficers. Louis Elsberg from New York
was elected President; Frank H. Davis
of Chicago, Vice-president; George M.
Lefferts of New York Secretary-Treas
urer. Members of the first Council were

Clinton Wagner of New York, William
C. Glascow of St. Louis, E. L. Shirley
of Detroit, and T. H. Hartman of Balti
more. Almost half of the founding group
were from New York.

The first annual meeting of the so

cietv was held in New York June 10,
1879, at Delmonico's. President Elsberg
delivered the Presidential Address en

titled "Laryngologv in America," an ex

haustive account of throat diseases start
ing with the year 1638.8 The address,
which occupies some 57 pages in the
Transactions is undoubtedly the longest
presidential address ever delivered. It
was accompanied by a bibliography of
Laryngologv of equal proportions cover

ing a period from 1809 to 1878.

President Elsberg, like his contempo
raries, could lay claim to firsts also. In
the same address he claims to have given
the first regular instruction in larvngol
ogy in America and to have established
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the first public throat clinic in America
and perhaps the world.

I would like to conclude with a brief
note on David Bryson Delavan to whom
we owe so much of the history of the
Association. He was elected to Fellow
ship in 1881 when he was only 30 years
old and elected Secretary in the follow
ing year. He was President in 1893 and
again in 1928, the 50th anniversary of
the founding of the Association. For
many years he was the historian and
biographer of our Association. For the
60 years of his professional life which
spanned the two centuries, he was active
and interested in the affairs of the Asso
ciation. In 1931 he was presented with
the deRoaldes Award. The inscription
on the reverse side of the medal read,
"David Bryson Delavan, Dean of Ameri
can Laryngologists." He died on May
23, 1942 as the Fellows were gathering
for the 64th annual meeting of the Asso
ciation. As Chairman of the Committee
on Cancer he had prepared a report to
be read at that meeting. He was 93
years old.

Dr. Delavan enjoyed one of the most

distinguished careers of service in the
medical history of New York; he was

the Professor of Laryngology and Rhi
nology at Polyclinic Hospital and Medi
cal School; he was a leading force in the
affairs of the New York Academy of
Medicine; and he held many high posi
tions in civic and cultural organizations
of the city.

The ALA has been fortunate in hav
ing historians like Dr. Delavan among
its members. Five of them are outstand
ing; David Bryson Delavan; Louis Clerf,
our honorary President of the 100th an

niversary; Jonathan Wright who traced
the history of throat diseases from the
ancient civilizations of Egypt, Greece
and Rome to the 20th century; Louis
Elsberg; and Alden Miller. Without Al
den Miller's tireless effort the history of
the ALA9 published in celebration of
this, its 100th birthday, would not have
been written.

Men make institutions and institutions
are makers of men. On this 100th anni
versary of the ALA we honor the men

who created and sustained this institu
tion and we honor the Association which
has fostered the interests and loyalties
and friendships which unites us and
confers on us the distinction of being
laryngologists.
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CONTRIBUTIONS OF PHILADELPHIA TO EARLY LARYNGOLOGY

CHARLES M. NORRIS, MD

PIllLADELPIllA, PENNSYLVANIA

In Philadelphia, during the era before
Garcia, there were several events in lar
yngology of historic interest. In 1789,
Benjamin Rush, the outstanding clini
cian of his time who held the chair of
Practice of Medicine at the University
of Pennsylvania described in a publica
tion called "Medical Inquiries and Ob
servations" three types of croup: 1) cy
nanche trachealis (to which the death
of George Washington was later attribu
ted), 2) cynanche humida and 3) cy
nanche spasmodica.

Philip Syng Physick, sometimes called
the "father of American surgery" and
beginning in 1805, Professor of Surgery

. at the University of Pennsylvania, in
1828 used a tonsillotome, actually a

modification of one previously devised
by Bell, for amputation of the uvula and
later for tonsillectomy.

Although Atlee in 1826 had written
on foreign bodies in the American Med
ical Review, a more definitive work on

foreign bodies in the air passages was

published in 1854 as a textbook by
Samuel D. Gross/ one of the greatest
American surgeons of his time and Pro
fessor of Surgery at Jefferson.

Philadelphia did not have a Horace
Green or a Gurdon Buck, but it can

proudly claim Jacob DaSilva Solis
Cohen, whom D. Bryson Delavan" con

sidered the first great leader of laryn
gology in America, stating that "at the
head of his compatriots, there never was

a time in the active years of his long
march in which he was not the ac

knowledged Chief."

Dr. Solis-Cohen received his medical
degree from the University of Pennsyl
vania in 1860, and shortly thereafter
enlisted in the United States Army
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where he was an Assistant Surgeon in
the Medical Corps. On his return to

Philadelphia after the Civil War, he be
gan the study of laryngology as a spe
cialty at the suggestion of Dr. Louis
Elsberg, who had visited Vienna to see

Czermak's demonstrations of laryngo
scopy. Solis-Cohen himself acquired ear

ly experience in indirect laryngoscopy
by visiting dentists' offices, examining
the larynges of patients who had been
given nitrous oxide. He subsequently
wrote articles on laryngoscopy for the
Medical Record, published in New York
in 1862-63.

In 1866, Dr. Solis-Cohen gave what
appears to have been the first organized
instruction in laryngology in America,
in a series of lectures at the Philadel
phia School of Anatomy. Subsequent
lectures in laryngology were given at

Jefferson Medical College and at the
University of Pennsylvania. He was of
ficially appointed a Lecturer in Laryn
goscopy and Diseases of the Throat at
Tefferson in 1870; and in 1872 he pub
lished "Diseases of the Throat and Nasal
PaSS8 zes,"? which Delavan considered
the "first complete system." In 1880 he
was one of the founders and became
Editor of the Archives of Laryngology,
and in 1883, Professor of "Diseases of
the Throat and Chest" at Philadelphia
Polyclinic and College for Graduates of
Medicine.

Meanwhile, with the help of Louis
Elsberg, Dr. Solis-Cohen in 1867 had
done a laryngofissure for epithelioma;"
the patient was a son of one of the
professors at the University of Pennsyl
vania and survived without recurrence

for 20 years. This is said to have been
the first successful laryngofissure for
carcinoma in America. but Sands (1863)
may have preceded him. The case of
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Solis-Cohen was referred to by Von
Bergmann, the German surgeon who
disputed Morrell MacKenzie in advising
surgery in the celebrated case of Crown
Prince Frederick (1887). Solis-Cohen
was probably the first to do subperi
chondrial dissection in laryngofissure.

Solis-Cohen in 1883 reviewed, col
lected and analyzed the reports of 65
cases of cancer of the larynx and at that
time arrived at the conclusion that ex

tirpation of the larynx did not prolong
life. However, it seems to be true that
he is credited with performing the first
really complete laryngectomy in Amer
ica in 1884; the patient survived 11
years without recurrence. Later, in 1892,
Dr. Solis-Cohen presented a patient on

whom a laryngectomy had been per
formed 14 months before, at the Annual
Meeting of the American Larynzolog
ical Association as an example of pha
ryngeal voice." In 1900, in discussing
surgical treatment of cancer of the lar
ynx, he told the American Laryngolog
ical Association that "the after treatment
of the patient requires the combined
services of a laryngologist's and surgical
mind, and I am one of those who be
lieve that every laryngologist should do
as much as possible of his own sur

gery.?"
The status of those who attempted to

specialize in the days of Solis-Cohen is
indicated by the fact that for a time he
was denied membership in the Academy
of Natural Sciences in Philadelphia by
medical members who rejected the
ethics of a physician who would restrict
himself to a limited field of practice.

Solis-Cohen and Carl Seiler were the
only representatives of the Philadelphia
area to attend the Inaugural Meeting of
the American Larvngolozioal Associa
tion in Buffalo in June, 1878, and Solis
Cohen became the second president. A
Philadelphia Lsrvngolozical Societv was

formed in 1880 by Solis-Cohen, Seiler,
Harrison Allen (President of the ALA
1885-86. ), Saious and several other asso

ciates. In 1882 Morrell MacKenzie vis
ited Philadelphia as a guest of Solis-Co
hen and was given a banquet by the
Society.

Solis-Cohen was a prolific writer and

an accomplished scholar with interests
in numerous civic and religious organi
zations. His influence on the evolution
of laryngology in America was pro
found. He died in December 1927, two
months before his 90th birthday. Less
than 10 years before this, as honorary
president of the ALA in 1918, he pre
sented an interesting historical review
on "Early Days of Laryngology."
Cler£'s article on Solis-Cohen" ( Trans
actions ALA 1972) gives further details
regarding the career of this pioneer.

Several of Solis-Cohen's associates
and students are worthy of mention.
Carl Seiler, the other founding member
of the ALA from Philadelphia, had
initially devoted much of his profes
sional interest to pathology, but follow
ing an interval as a "private student"
and apprentice of Solis-Cohen, became
his close associate for many years. In
1879 he published a "Handbook of Di
agnosis and Treatment of Diseases of
the Nose and Throat and Nasal Cavity.?"
He and Solis-Cohen developed the use

of the dental engine for intranasal sur

gery.

Arthur W. Watson, another student
and associate of J. Solis-Cohen was also
a pioneer in septal surgery and appar
ently was the first to. suggest, in 1896,
disarticulation of the septum from the
floor of the nose as an element in the
treatment of. septal deviation. He was

Professor of Diseases of the Nose and
Throat at Polyclinic Hospital beginning
in 1885, and later was Professor of Oto
laryngology in the Graduate School of
Medicine of the University of Pennsyl
vania.

Arthur A. Bliss, also. an assistant of
J. Solis-Cohen at the Philadelphia Poly
clinic, studied in Vienna, Berlin, Heidel
berg and London, and established an

Ear, Nose and Throat Clinic at the Ger
man Hospital (later Lankenau) . In
1892 he examined 415 young deaf
mutes and found a proportion of large
tonsils and adenoids no. greater than that
in the general population.

Others of this era who contributed
significantly to laryngology in the Phila
delphia area were Charles E. DeMedicis
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Sajous, who, in addition to a textbook,
"Diseases of the Throat and Nose,"!"
published in 1884, wrote a book on

"The Strength of Religion as Shown
By Science,"!' Alexander Watt McCoy,
who published a paper in 1889 on "Ob
servations on Laryngeal Paralysis Dan
gerous to Life, Occurring During the
Progress of Typhoid Fever," and Walter
J. Freeman, who wrote on the nasal
septum, sinusitis and physiology of the
upper air passages.

D. Braden Kyle, a graduate of Jef
ferson Medical College, was elected
Professor of Laryngology at his Alma
Mater in 1896 and in 1899 published a

successful textbook on Diseases of the
Nose and Throat," which ran to five
editions. He was elected President of
the ALA in 19lO, and at his meeting
in Philadelphia the following year in
vited Chevalier Jackson to demonstrate
bronchoscopy for foreign body before
the Association, in a case of a young girl
who had developed advanced suppura
tive disease; the foreign body was suc

cessfully removed.

The scope and strength of laryngol
ogy in Philadelphia were greatly broad
ened by the arrival of Chevalier Jack
son in 1916 as Kyle's successor. Cheva
lier Jackson was also a graduate of
Jefferson in April 1886, and while in

Philadelphia he had followed the work
of Solis-Cohen and Sajous and had at
tended a newly established dispensary
for diseases of the nose and throat.
Having borrowed from Solis-Cohen the
books of Morrell MacKenzie, he de
cided on the specialty of laryngology
and traveled to England by steerage to
visit Mackenzie.

Returning to Pittsburgh, he had de
veloped, as early as 1890, an esopha
goscope which was used to remove

foreign bodies, and beginning with the
original work of Killian, he expanded
the role of peroral endoscopy, construct

ing a practical bronchoscope with distal
illumination. His first textbook "Trache
obronchoscopy, Esophagoscopy and
Castroscopy"!" (1907) was dedicated to
Killian. 6

Jackson's abilities as a master teacher
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were rapidly recognized in Philadelphia
and his academic career is unique in
that he simultaneously occupied Chairs
in Laryngology and/ or Bronchoesopha
gology at four medical schools (Jeffer
son Medical College beginning in 1916,
Graduate School of Medicine beginning
in 1919, University of Pennsylvania be
ginning in 1924, and Women's Medical
College of Pennsylvania).

Internationally, Chevalier Jackson was

known, in addition to his widely ac

cepted methods of endoscopy, for his
work on precancerous conditions of the
larynx, and for his studies on surgical
techniques applied to cancer of the
larynx. Much of the instrumentarium
still in use in endoscopic work is that
of Chevalier Jackson and his immediate
successors.

Chevalier Jackson was elected to the
American Laryngological Association in
1907 and served as its president in the
year 1926-27. He was the recipient of
the first deRoaldes Award in 1928, and
became an honorary fellow in 1929.
Other honors included 14 United States
and 9 foreign medals and decorations,
seven honorary degrees and honorary
memberships in 10 American and 20
foreign societies. While continuing his
postgraduate courses in laryngeal sur

gery and bronchoesophagology, he main
tained an active clinical practice until
1935; thereafter he continued his parti
cipation in the courses in bronchoesoph
agology until a few years before his
death in 1958, in his 93rd year.

At each of the clinics which he estab
lished, Chevalier Jackson left younger
associates who became leaders in the
specialty, including Ellen Patterson in

Pittsburgh, Louis H. Clerf at Jefferson
Medical College, Gabriel F. Tucker at

University of Pennsylvania and its Grad
uate School, his son "c.L." at Temple
University and Emily VanLoon at
Women's Medical College.

A unique institution for graduate
training in Otolaryngology evolved as

the Graduate School of Medicine of the
Universitv of Pennsylvania in 1918; this
resulted from a merger of the Medico
Chirurgical Medical School and the
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Philadelphia Polyclinic and College of
Graduates in Medicine. The curriculum
at the Graduate School was distinctive
in providing an eight month course of
cadaver work, lectures, operating room

demonstrations and assistantships. For
nearly four decades, large numbers of
beginning otolaryngogists took ad
vantage of the program, and the faculty
included many of the outstanding oto

laryngologists from the faculties of all
of the medical schools in Philadelphia.

Initially, George M. Coates, certainly
one of the more distinguished members
of the ALA, along with Walter Roberts,
was head of the faculty in Otology,
with Ralph Butler and George Wood
in Rhinology. Dr. Coates was also Pro
fessor of Otolaryngology and Chief of
Service at the University of Pennsyl-

vania and was co-author with Chevalier
Jackson of a widely used textbook The
Nose, Throat and Ear and Their Dis
eases." published in 1930. Dr. Coates
is acknowledged as one of the great
teachers of his generation; he was re

sponsible for many of the advances in

graduate education in otolaryngology,
and helped innumerable young men

with his encouragement, guidance and
friendship.

A complete account would of course

include the names of many other Phila
delphians who have contributed to lar
yngology in its early years, not only
through their individual accomplish
ments but in their dedication to teach
ing and the advancement of knowledge.
Some of these are included in our

Centennial History.
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EARLY LARYNGOLOGY IN THE SOUTH

F. JOHNSON PUTNEY, MD

CHARLESTON, SOUTH CAROLINA

Laryngology as a specialty was not

practiced in the South until sometime
after the war between the states. The
qualified early laryngologists commonly
practiced along the coastal regions, not

ably Baltimore, Washington, Richmond,
Charleston and New Orleans while in
other areas they were usually found in
those locations which had degree grant
ing medical schools.

Prior to this time, in 1854 Dr. Samuel
D. Gross, Professor of Surgery at the
University of Louisville Medical School,
published a remarkable book on foreign
bodies in the air passages,' which was

considered the standard authority during
the preendoscopic period. It covered the
symptomatology, diagnosis, treatments,
the indications for and technique of lar
yngotomy, tracheotomy and bronchot
omy. The foremost surgeon of his day,
he later assumed the chair at Jefferson
Medical College in Philadelphia and at
tracted able men from all areas of the
country. One of them, Samuel Johnston
(Fig. 1), a University of Virginia stu
dent and later one of the founders of
the American Laryngological Associa
tion (ALA), after studying medicine at

Jefferson, earned an appointment as his
clinical assistant, a much sought after
position. After the Philadelphia training
Johnston went to New York City with
letters of introduction, one to Dr. Marion
Sims who helped him outline a course

of study. At that time he was particu
larly interested in orthopedic surgery,
and one day when he had a rather
severe cold with aphonia he was asked
to see Dr. Clinton Wagner, who had just
returned from Europe and was consid
ered an expert in the field of otolaryn
gology. Employing a laryngoscope Dr.
Wagner examined the larynx, sprayed
the throat and made an application to

the vocal cords, and the next morning
Dr. Johnston's voice was restored. He
was so impressed that he decided to
further study laryngology, and after
practicing medicine in Baltimore for a

short time, went to London to work un

der Sir Morell MacKenzie. While there
he met Dr. R. McNeil Whistler, brother
of the artist Whistler, and many others.

The confidence of Dr. Morell Mac
Kenzie was so great that subsequently
Dr. Johnston was appointed chief of
clinic at the Golden Square Throat Hos
pital, the first American to be so hon
ored. He was succeeded in this post by
Felix Semon. The following letter was

given to him at the close of his associ
ation with Dr. Morell MacKenzie:

19 Harley Street
Cavendish Square, West
September 26, 1876

Dr. Johnston acted as my chef de
clinique for a year, and during four
months had sole charge of my hospital
patients. I have never before placed an

assistant in so responsible a position. From
the post filled by Dr. Johnston I had
ample opportunities of judging of his char
acter and capacity. Obliging in disposi
tion, precise in all his dealings, persever
ing in the pursuit of knowledge, posses
sed of exceptional manual dexterity and
ever ready to sacrifice himself for the ben
efit of his patients, he has already ob
tained an experience surpassed by few.
With such qualifications I cannot doubt
that he will become one of the most cel
ebrated practitioners in America, as he is
already one of the most accomplished lar
yngologists whom England has produced.

Morell MacKenzie

Returning to Baltimore and flattered
by an invitation to the inaugural meet

ing of the ALA in Buffalo, he, Drs.
Hartman and Donaldson chose to attend
this meeting rather than that of the
American Medical Association held on

the same date, of which Dr. Samuel D.
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Fig. 1. Samuel Johnston, MD, founding
member of the ALA.

Gross, his former adviser, was the presi
dent. The train trip took 22 hours under
barely tolerable conditions, and helped
establish among the members fraternal
affection, mutual esteem and the deter
mination to advance laryngology in
medicine.

In 1911 it was he who presented to
the Association the gavel which is now

in use. His name, and those of other
past presidents, MacKenzie, Hartman
and Delavan, his three closest friends,
were initially engraved on the gavel. In
addition to the name of the Association
and the date in Roman numerals, the
Latin phrase E Tenebris Lux (from
darkness, light) appears.

Of the other two founding members
of the ALA, Dr. Jacob H. Hartman
served on the first council for four years
and was instrumental in the formation
of the Baltimore Eye, Ear and Throat
Charity Hospital where he practiced for
34 years. Dr. Francis Donaldson became
Professor of Physiology and Hygiene
and Clinical Professor of Diseases of the

Throat and Chest at the University of

Maryland.
From the opening of the Johns Hop

kins Hospital in 1889 and that of the
medical school in 1893 until his resigna
tion in 1913, Dr. John N. MacKenzie,
the pioneer investigator of laryngeal and
nasal neuroses, held the position of la

ryngologist in the hospital and dispens
ary and Clinical Professor of laryngol
ogy and rhinology. He was a loyal and
devoted member of the professional and
teaching staff in its early formative
years which included Halsted, Osler,
Welch and Kelly. At this early date the
importance of laryngology was recog
nized by the advisory board of the
medical faculty who wrote that means

were not available to the institution to

develop the department to an extent

commensurate with its importance. All
the ENT cases admitted to the Johns
Hopkins Hospital were operated on by
the general surgical department and

. MacKenzie with the other men in the
Ear, Nose and Throat Clinic served for
23 years without being permitted to

operate on the patients that they sent
into the hospital.

In 1912 Halsted asked Samuel J.
Crowe to organize the university de
partment of laryngology and otology to
also include diseases of the thorax com

bined into one department. Halsted
and Crowe had formed a deep affection
which remained throughout their medi
cal careers, beginning after Crowe's first
year of medical school when Halsted
treated Crowe's ill horse during a camp
ing trip to the North Carolina moun

tains. Crowe even allowed Halsted to
treat his tuberculosis of the pharynx by
burning away lesions with a red-hot
soldering iron resulting in severe burns
of the pharynx and larynx with impair
ment of the voice, all of which later
cleared. Dr. Crowe later turned laryn
gology and endoscopy over to Dr. Ed
win N. Broyles, who had a particular
interest in this field, starting an endo
scopic clinic in 1923.

The enthusiasm and development of
laryngology spread from Baltimore to

Washington, D.C., and the men elected
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to the ALA were selected because of
their training and superior knowledge of
the specialty. In 1881 Dr. E. Carroll
Morgan was elected to active fellowship
the same year in which Sir Morell Mac
Kenzie of London was made an Hon
orary Fellow. Subsequently, in 1891 Dr.
J. H. Bryan and T. Morris Murray be
came Fellows, and with two other phy
sicians founded the Episcopal Eye, Ear
and Throat Hospital of Washington,
DC. The institution was governed by a

board of women managers who divided
the medical care into 12 groups, each
one having particular responsibilities for
a given month of the year. Among the
individuals who gave continuing support
to the efforts of the hospital were Col.
Charles Lindberg and Mrs. Woodrow
Wilson. Dr. Bryan, although somewhat
advanced in years, entered the Medical
Corps of the U.S. Army in World War
1. As chief of the Eye, Ear, Nose and
Throat Service at Walter Reed General
Hospital in World War I, Dr. Bryan re

organized the service, separating eye
.

from the ear, nose and throat. An aver

age of 80-90 patients were seen in the
ENT clinic daily, and the operations
occasionally numbered as high as 12
daily. Dr. Bryan's recognition as the
authority on the diagnosis and treatment
of sinus disease was largely secured by
surgery on the accessory sinuses.

In 1892 Dr. W. Peyre Porcher be
came the first Fellow from South Caro
lina where he not only practiced his
specialty in Charleston, but also later
became President of the South Carolina
Medical Association, where he imple
mented the establishment of a state
medical journal which had not been
published since 1877 because of the
slow postwar recovery. In 1895 he was

a member of a committee with Dr. J.
H. Bryan on disposition of instruments
in which a sample of any instrument or

apparatus presented to the ALA was

considered the property of the associa
tion and handed to the librarian for
future care and preservation.

Dr. Joseph A. White moved to Rich
mond, Virginia from Baltimore in 1879
and along with Dr. Charles M. Shields,
the first Fellow of the ALA from Vir-
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ginia, helped found the Eye, Ear and
Throat Infirmary and Dispensary. Ten
years later it was stated that this dis
pensary was the largest special hospital
in the South with accommodations for
25 patients. A constant contributor to
medical literature, Dr. White wrote
more than 200 articles dealing with vari
ous aspects of the specialty. He also
invented a self-retaining palate and
tongue retractor and a galvanic cautery
handle with various attachments for
operations upon the nose and throat.
Lectures on diseases of the ear and
throat at the Medical College of Vir
ginia were begun as early as 1883. At
that time the Negroes in Virginia often
used urine in inflammations of the eye
and throat. One father's remedy for sore

throat was the 24-hour collection of the
boy's urine plus two tablespoons of
sugar, to be gargled every two hours.
The boy was said to have had only one

sore throat in his life.

By 1893 the teaching of laryngology,
commonly in a six-week course, was

being presented in all the postgraduate
schools of the medical colleges of the
country, and laryngology found itself
equal to its sister specialties. This
emergence of laryngology induced a

large number to join, especially after
they had acquired knowledge of the
necessary instrumentation. Many of the
so-called specialists were recent gradu
ates without experience in the practice
of medicine, while others who had been
in practice took up laryngology as an

easy and lucrative means of livelihood.
In a town with as many as 20,000 in
habitants, one or more self-styled spe
cialists were devoting much of their time
to laryngology. The idea prevailed that
laryngology was a mechanical specialty,
and the spray apparatus, cautery, saw

and snare were used promiscuously.
In later years the need for upgrading

the specialty was apparent. At the close
of World War I a school of otolaryn
gology was organized at Camp Green
leaf, Chickamazua Park, Georgia, di
rected by Dr. Thomas J. Harris. A board
of examiners representing the various
branches of medicine and surgery met

daily to examine every student officer,
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Fig. 2. Arthur W. deRoaldes, early
practitioner of laryngology in New Or
leans and ALA President in 1907.

and anyone interested in one of the
specialties was assigned for examination
to the director of that particular school.
The returnees, regardless of length of
practice in the specialty, with few ex

ceptions, showed a lack of knowledge
of the fundamentals, and the need for
adequate and thorough graduate edu
cation became evident. From this ex

perience the conclusion was reached
that standardization of postgraduate in
struction leading to satisfactory examina
tion and conferring of a special degree,
was the only way to sort out the in

competent and untrained self-styled
specialists. This was the forerunner of
the American Board of Otolaryngology.

Dr. Charles W. Richardson of Wash
ington, DC was Dr. William Osler's first
intern at the University of Pennsvlvania
Hospital in 1900. As a young man his
leadership was demonstrated by his ap
pointment, along with Dr. Osler and
Dr. Matas, as, a member of the Ameri
can Medical Association medal commit
tee. Advancing to Professor of Laryn
gology and Otology at George Wash-

ington University, his World War I
record was outstanding and when Dr.
Harris P. Mosher was ordered overseas,
he replaced Mosher in the Surgeon Gen
eral's office as head of the section of

otolaryngology. While there he estab
lished a general hospital at Cape May,
New Jersey, devoted to the care and,
when possible, the cure of soldiers suf

fering from the defects of speech and
hearing. Dr. Richardson was determined
that American soldiers should not follow
the lead of some other allied govern
ments who discharged war-damaged
soldiers without rehabilitation oppor
tunity.

In New Orleans no record of oto

larvngological diseases appeared until
the early part of the 1880s. Dr. Arthur
W. deRoaldes (Fig. 2) planned the first
ambulance service in New Orleans and
was one of the first phvsicians in the

city to limit his practice entirely to the
ear, nose and throat. Upon returning to

New Orleans followin« additional spe
cialty training abroad, his renewal of
old acquaintances soon resulted in the
reformation of a group of ENT friends
who met once a week for a social game
of poker. From each "kitty" a small
amount of money was withdrawn and
used to defray the expenses of renting
rooms and treating indigent patients
with otolaryngological problems. In the
course of time new quarters were nec

essary, and Dr. deRoaldes was the mov

ing force in obtaining a suitable place
which was the modest beginning of the
Ear, Nose and Throat Hospital. While
serving as president of the ALA in 1907,
Dr. deRoaldes donated a sum of money
for a prize to be given no oftener than
triannually to a member of the Associa
tion who had distinguished himself in
achievement of either rhinology or la
ryngology. Later the council added to
these requisites "distinguished service
to the association." The deRoaldes medal
is now recognized as the highest honor
bestowed by the ALA.

Two of Dr. deRoaldes distinguished
associates met untimely deaths, Dr.
Gordon King and Dr. Robert Lynch,
the former from a polo match at age 33
and the latter from an automobile acci-
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dent. As Dr. deRoaldes' vision failed,
Dr. Gordon King became his associate,
later becoming surgeon in charge of the
ear, nose and throat division at the hos
pital. At an early age he was already
regarded as a leader in the profession.
Dr. Lynch is credited with refining sus

pension laryngoscopy and devising and
improving many instruments, develop
ing intralaryngeal surgical treatment of
early carcinoma of the vocal cord, and
pioneering in the development of laryn
geal photographywhich he exhibited in
1920.

Both world wars provided an impetus
to the development of laryngology in
the South. It is not possible in my al
otted time to mention the accomplish
ments during and after this span of time.

Existing residency programs were stim

ulated, new ones begun, and otolaryn
gology, some as divisions of general
surgery and others as autonomous de
partments, recruited numerous full-time
chairmen. Laryngology with its many
side paths was broadened, providing the
stimulus for the advancement of other
aspects of head and neck surgery.
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HISTORY OF LARYNGOLOGY IN EARLY CHICAGO AND

RUSH MEDICAL COLLEGE

STANTON A. FRIEDBERG, MD

CmCAGO, ILLINOIS

Rush Medical College and the city of
Chicago came into existence almost
simultaneously in 1837, with Rush re

ceiving its charter just several days be
fore the city was incorporated. The
founder of Rush was Dr. Daniel
Brainard who had arrived in Chicago
practically penniless in 1836, having
made his way from the east on horse
back.' Born in upstate New York, Dr.
Brainard took a preceptorship in medi
cine, attended lectures and received a

degree at Fairfield Medical College,
which was also known as the College of
Physicians and Surgeons of the Western
District of New York. He subsequently
went to Philadelphia where he received
another medical degree from Jefferson
Medical College in 1834. Returning to
New York, he, practiced medicine for a

short while before starting west (Fig. 1).
A sev�re economic depression and

lack of a faculty interfered with the
opening of the new medical school but
meanwhile Dr. Brainard had initiated a

course in anatomy instruction in his own

office (Fig. 2). The choice of the name

given the new medical college was in

teresting. Benjamin Rush was a promi
nent physician as well as one of the
signers of the Declaration of Indepen
dence. "His name was euphonious, had
good associations, and no bad ones at
tached to it, hence would serve the pur
pose well." It was hoped that the heirs
of the wealthy Dr. Rush (by then de
ceased) would contribute generously,
but only a letter of thanks was forth
coming.

When Rush Medical College began
its first 16-week session with a class, of

22 students in December 1843, the pop
ulation of Chicago was 7,850. During
the 1840s, "The Rush faculty was wad
ing through the mud to their badly fur
nished wooden school when the walls
of the Philadelphia hospital were al
ready lined with portraits of great citi
zens and physicians'? (Fig. 3).

Dr. Brainard was a skilled surgeon
and performed extensive operations
upon the head and neck before the
availability of anesthesia. In 1846 he
accurately described a total resection of
the maxilla for a malignant tumor, done
in ten minutes with the patient wholly
conscious during the procedure. A de
scription of this operation is to be found
in the Illinois and Indiana Medical and
Surgical [ournal, founded by Dr. Brain
ard as the first periodical of its type in
the new territory." The 1849-50 college
catalogue for Rush lists opportunities
for students to observe operations for
the removal of tonsils, plastic procedures
to correct nasal deformities, and remov

al of nasal and ear polyps. The Rush
Medical College building of 1855 is
depicted in Figure 4.

Dr. Edward L. Holmes, after study
ing in Vienna, Paris and Berlin, came to

Chicago to specialize in diseases of the
eye and ear. He established the first
eye and ear clinic in the West, the
Chicago Charitable Eye and Ear In
firmary, which later became the Illinois
Eye and Ear Infirmary. 5 A Chair of
Ophthalmology and Otology was estab
lished for him at Rush in 1868.

In 1867 a general surgeon in Chicago,
Edmund Andrews, described an endo-

From the Department of Oto!aryngo!ogy and Bronchoesophago!ogy, Rush-Presbyterian-St.
Luke's Medica! Center, Chicago, Illinois.
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Fig. l. Daniel Brainard, 1812-1866.

scope with a perforated mirror and a

heated magnesium wire for illumination.
In 1871, he devised a mouth gag not
unlike the present day Jennings instru
ment.

Dr. E. Fletcher Ingals, an original
member of The American Laryngologi
cal Association (ALA), began his teach
ing career at Rush Medical College in
1871 as Assistant Professor of Materia
Medica and Therapeutics. In 1872 he
presented a course on diseases of the
chest and physical diagnosis, later ex

panding it to include diseases of the
throat. Soon to be included were dem-

Fig. 2. Dr. Brainard's office, 1844.
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Fig. 3. First Rush Medical College
building, 1844.

onstrations on the use of the laryngo
scope, and by 1883 he was named Pro
fessor of Laryngology.

In 1876, Dr. Moses Gunn, a surgeon
at Rush Medical College, commented on

the futile operation of laryngectomy and
speculated that patients with cancer of
the larynx would probably be better off
wearing a tracheotomy tube for their
remaining days.

Standards for admission to medical
schools were practically nonexistent and
new institutions sprang up and disap
peared rapidly. Nathan Smith Davis,
who founded the American Medical
Association in 1847, joined the Rush
Faculty as Professor of Medicine in
1849. He was deeply interested in medi
cal education and engaged in a pro
longed controversy with Dr. Brainard
regarding admission requirements and
curriculum changes. This culminated in
Dr. Davis' resignation from Rush. Sever
al members of the Rush faculty accom

panied Dr. Davis in the founding of a

Fig. 4. Rush Building of 1855 (re
modeled from 1844).
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Fig. 5. Ruins of Rush Medical College
as a result of the great Chicago fire.

new medical school which was named
the Chicago Medical College. After
several transitory affiliations, the Chi
cago Medical College eventually be
came the Northwestern University Med
ical School. 6 Following Dr. Brainard's
death from cholera in 1866, there was

some talk of reuniting the two medical
schools but nothing came of the pro
posals.

The great Chicago Fire on October
8 and 9, 1871, resulted in complete de
struction of Rush Medical College (Fig.
5). County Hospital and the Chicago
Medical College offered the use of their
facilities and the Rush trustees built a

temporary building (the college under
the sidewalk) near the site of the pro
posed new County Hospital (Fig. 6).

The relationship between members of
the Rush Faculty and County Hospital,
however, was not a happy one. Follow
ing the completion of the new college
facility in 1875 (Fig. 7) several mem-

Fig. 6. Temporary building, the "col
lege under the sidewalk," built by Rush
Medical College trustees, 1872.

Fig. 7. New Rush College building of
1875.

bers of the Rush group, led by Dr.
Joseph P. Ross, persuaded the Presby
terian church to organize a hospital as

sociation and to build a hospital on land
deeded for the purpose by Rush Medi
cal College. The Presbyterian Hospital
was subsequently completed and
opened in 1884. The affiliation between
it and Rush has continued to the present
time. The merger with St. Luke's Hos
pital in 1956 led to a new name, Pres
byterian-St. Luke's, and with the reacti
vation of Rush Medical College in 1969,
the whole complex assumed its current

designation of Rush-Presbyterian-St.
Luke's Medical Center.

Dr. Frank H. Davis was the son of
Dr. Nathan S. Davis. He graduated with
honors from the Chicago Medical Col
lege in 1871, and went to Vienna where
he spent some months studying diseases
of the air passages. He returned to Chi
cago to begin a general practice with
particular emphasis upon respiratory
diseases.

In perusing the initial volume of the
Transactions of the American Laryngo
logical Association, it becomes evident
that Dr. Frank Davis was probably the
originator of the idea for a national so

ciety. At the inaugural meeting, held at

Buffalo, New York. on June 3, 1878, Dr.
Davis was elected chairman and de
scribed the object of the meeting as the
formation of a national association of
specialists in the department of throat
diseases. Dr. George Lefferts, following
Dr. Davis' remarks, referred to Dr.
Davis' efforts in bringing the group to-
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Fig. 8. E. Fletcher Ingals, 1848-1918.

get�er and suggested the name, "The
National Laryngological Association."
Ten men responded to the roll call and
an election was held, with Dr. Louis
Elsberg of New York being named Pres
ident and Dr. Frank H. Davis, Vice
President. In the afternoon session, Dr.
Elsberg gave an address of appreciation
and referred twice to the ALA, a change
in nomenclature which apparently took
place informally over the noon hour. Dr.
Elsberg's elation over the honor of his
election was evidenced by this state
ment: "I would rather hold this office
than the presidency of the American
Medical Association. Indeed I would
rather be President of the American
Laryngological Association than hold
political office which I look upon as a

higher position than that of any mon

arch or potentate on earth, namely the
President of the United States."?

Also at the afternoon session, the
names of J. Solis-Cohen of Philadelphia
and E. Fletcher Ingals of Chicago,
among others, were added to the list of
original Fellows. A vote of thanks was

tendered Dr. F. H. Davis for calling
together the Fellows and for his energy
and perseverance in organizing the suc

cessful meeting.
Dr. Davis did not attend the first sci-
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entific meeting of the Association in
1879 but was nevertheless reelected Vice
President for the coming year. Illness
prevented his attending the 1880 meet

ing, and his untimely death from ne

phritis occurred in August, 1880 when
he was but 32-years-old.8 Thus, ironical
ly, Dr. Frank H. Davis, the actual origi
nator of the concept of a national society
of laryngologists, was deprived by
death of the opportunity of attending
any scientific sessions of the new or

ganization .

.

Dr. E. Fletcher Ingals deserves spe
cial me?tion in .any history of otolaryn
gology ill the MIdwest (Fig. 8). He was

named Professor of Laryngology at

Rus� in 1883 but also taught at other
medical schools in Chicago. His practice
centered. at Presbyterian Hospital, and
among his colleagues were Drs. Herrick
Billings, Senn, Bevan and Sippy, all of
whom were also active at Rush Medical
College. Dr. Ingals became President of
the ALA in 1887 at the age of 39.

Dr. Ingals made many contributions
to rhinology and laryngology." In 1882
he urged the use of tracheotomy in
croup. Also in 1882 he devised a pro
cedure for partial submucous excision of
the deviated nasal septum, a technique
which formed the basic pattern for sub
sequent development of the submucous
resection operation by Krieg, Freer and
Killian. In 1886 he described a gal
vanocautery method of removing haz
ardous nasopharyngeal fibromas. Dr.
Ingals' operation for establishing intra
nasal drainage of frontal sinus suppura
tion was unique and prophetic in that he
early laid stress upon the necessity of
preserving the nasofrontal duct.

Dr. Ingals' inventive and mechanical
skills were again manifest in the early
days of bronchoscopy and esophago
scopy. He was among the first in the
United States, and definitely the first in
the West, to successfully remove foreizn

bodies from the air and food passag�s.
He is credited with proposing an inde
pendent light carrier for use in the
bronchoscope, previous efforts having
employed reflected light which was on

ly partially definitive through a long
tube. He added perforations in the sides
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of bronchoscopes to permit air exchange
when one bronchus was obstructed by
a large foreign body; he conducted ex

periments on the bronchi of animals and
provided the first description of respi
ratory movements of the bronchi 0b
served through the bronchoscope in
human subjects.

These accomplishments are only part
ly representative of Dr. Ingals' contri
butions to medicine. He acted as regis
trar of Rush Medical College from 1898
until his death in 1918. Together with
Dr. Frank Billings and President Wil
liam Rainey Harper, he was responsible
for the affiliation of Rush Medical Col
lege with the University of Chicago and
apparently regarded this as his outstand
ing achievement since his oft-stated
principal aim in life was the advance
ment of medical education," Dr. Ingals'
obituary by Dr. D. Bryson Delavan
occupies ten pages of the 1918 Trans
actions of the American Laryngological
Association. Dr. Delavan wrote: "It may
be said that he entered upon the field
of medicine when and in a region where
laryngology as a specialty was unknown.
Himself its first exponent in the great
Northwest, he nurtured it with untiring
care through years of steady and ever

expanding growth and, inspired instruc
tor and examplar that he was, left it at
the close of his own well-rounded ser

vice, firmly established and splendidly
represented and equipped.":"

Dr. Hosmer A. Johnson, another orig
inal member of the ALA, was a gradu
ate of Rush Medical College, Class of
1852. He was associated with Dr. Na
than Davis, and departed with him
when Dr. Davis founded what later be
came Northwestern University Medical
SchooL Dr. Johnson assumed . a very
active role in medical politics and is
credited with having implemented the
Anatomy Act, legislation which led to

legalization of anatomical dissection in
Illinois. He presented papers on con

genital tumors of the larynx, cancer of
the larynx, and paralysis of the larynx
before the. Association. He represented
another example of an internist who sub
sequently developed an interest in la
ryngology.

The Chicago Climatological and Oto
logical Society (later to become the
Chicago Laryngological and Otological
Society) was founded in 1901 by Dr.
Ingals. Also listed among the organizers
were ten other current or subsequent
members of the ALA.ll

William Evans Casselberry (1858-
1916) came from a family of Philadel
phians, one of his grandmothers having
been a relative of Benjamin Rush. A

graduate of the University of Pennsyl
vania in 1879, he subsequently studied
in Vienna, Berlin, and with Morrell
MacKenzie. He chose Chicago to estab
lish himself as a specialist in diseases
of the upper air passages." First ap
pointed as Professor of Materia Medi
ca and Therapeutics at Northwestern
University Medical School, he later was

designated Professor of Laryngology and
Rhinology. He practiced at St. Luke's
and Wesley Hospitals and was quite
active in national societies. Dr. Cassel
berry began to write a textbook of la
ryngology but was unable to finish it
because of ill health. Elected to fellow
ship in the ALA in 1889, he was chosen
President in 1898. Following his death
in 1916, his will provided for the estab
lishment of the Casselberry Prize fund
for paying the expenses of original in

vestigation and research "or a medal or

prize" and not limited to the members
of the Association.

In the last three decades of the 20th
century it was customary for certain

specialists to be designated as "Oculist
and Aurist," "Professor of the Diseases
of the Eye and Ear," "Professor of
Ophthalmology and Otology," etc.

Most, if not all of the early laryngolo
gists, however, were originally internists
or professors of materia medica and
therapeutics, so that the inclusion of
nose and throat disorders was a logical
development.

The subjects which received the most
attention during the first 30 years of
scientific sessions of the Association
were laryngeal stenosis, nasopharyngeal
angiofibromata, submucous resection,
foreign bodies in the air and food pas
sages, laryngeal papilloma, sinus disease
and its complications, applied anatomy
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of the nasal accessory sinuses, the ade
noid and tonsil problem and laryngeal
cancer. The development and emer

gence of new instruments was very
much in evidence. Anyone reading the
scientific papers, case histories and op
erative reports of the early laryngolo
gists in this area cannot but be im-

pressed with their dedication to teach
ing, their qualities of humanity, dexter
ity, mechanical proficiency and their
imperturbability in critical situations.
The accomplishments of these pioneers
were undoubtedly responsible for the
firm foundations of the specialty of
laryngology in the Midwest.
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theria of the upper air passages and on

tumors of the nose and epipharynx and
finally published a paper on traumatic
dislocation of the arytenoid cartilage.
Almost 20 years passed before another
laryngologist of the Far West, Lorenzo
B. Lockard of Denver, Colorado was

elected.

Laryngology in the West was sparse
for two reasons. The West lagged a few
years behind the East; second, there
were only a handful of doctors in the
West until the start of the 1849 Cali
fornia Gold Rush. Thereafter, laryngol
ogists were mentioned in city directories
and newspaper advertisements as early
as 1850. Interestingly, in San Francisco
they were listed as eye, ear and club
foot doctors and their clinics in the earli
est notices. Orthopedists as well as gen
eral surgeons listed ear, nose and throat
as part of their practice. The earliest
teaching was done by series of lectures
and demonstrations in outpatient clinics.
In the West such teaching began in
1865. There was .little description of
actual laryngeal diagnosis or treatment,
but an 1848 reference mentioned that
the larynx had been scarified for edema,
just as reported in the East by Horace
Green and Gurdon Buck. Tracheoto
mies were the only laryngeal procedures
described. These dated back as far as

the 1820s in references to the occur

rences of diphtheria in mountain men,
western traders and trappers.

The faculties of the first schools of
medicine in the Far West provided the
first competent teaching. A department
of ear, nose, and throat or eye, ear, nose,
and throat was listed in all these facul
ties. The chairman or lecturer was usu

ally a general surgeon rather than an

internist. Teaching was based on a series
of lectures for the students and a little

LARYNGOLOGY IN THE FAR WEST

ALDEN H. MILLER, MD

Los ANGELES, CALIFORNIA

Little laryngology was practiced or

taught in the Far West before the intro
duction of the laryngeal mirror or even

before the organization of this society.
Here are the heroes, the legends, and
maybe a myth or two in this chapter of
the history of the West.

During the first decades of the 19th
century laryngology in the Far West at

first, just as on the East coast, was that
branch of medical science that encom

passed the study and treatment of dis
eases of the throat, but on a limited
basis. The diseases were treated by the
general practitioner or the general sur

geon but little was described or treated
below the pharynx. Only diseases of the
tonsils, diphtheria, croup and quinsy
were apt subjects for treatment. Tonsil
lectomies and tracheotomies were the
only surgical procedures employed.

New York had its Horace Green and
its Gurdon Buck; Boston had its
Ephraim Cutter and Frederick Knight;
Philadelphia its Jacob Solis-Cohen; and
Chicago its Ingals. These men, even

before the advent of the mirror had be
come specialists by just limiting their
practice. But in the Far West there were

no exclusive laryngologists until the time
of World War I.

The first Fellow elected from West
of St. Louis, Missouri, the gateway to
the Far West, was Henry Lewis Wagner
of San Francisco in 1892. He had stud
ied laryngology with Professor Seifert
in Wiirzburg and Professor Bernhard
Fraenkel in Berlin. In 1892 he was given
the chair of Rhino-Laryngology at the
San Francisco Polyclinic, in the Post
Graduate Medical Department of the
University of California. By 1896 he was

president of this postgraduate depart
ment. He invented a laryngeal forceps
and contributed to the writings on diph-
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exposure to patients in an outpatient
clinic. Another more sophisticated lec
ture series and more extensive use of
outpatients was offered to practicing
physicians as postgraduate courses. In
1858 the first medical department of a

university was founded at the Universi
ty of the Pacific in San Francisco. In
1864 Dr. Hugh H. Toland founded a

rival school, the Toland Medical Col
lege. Both taught ear, nose and throat
by lecture and demonstration. .

They
opened and closed with new and differ
ent faculties. These private schools had
been run for profit and their founding
faculty in the beginning did not want to
turn them over to a state university. In
1893 the Toland Medical College began
its intermittent association with the Uni
versity of California School of Medicine
at Berkeley. The Elias Cooper Medical
School did not unite with Leland Stan
ford University until 1908. Actually, the
oldest state school of medicine in con

tinuous operation in the West is the
University of Colorado, founded in 1881.
Willamette University in Oregon had its
first department of medicine in 1866.
The Oregon Medical College was foun
ded in Portland in 1877. The University
of Oregon Medical School was orga
nized in 1887. The Oregon Medical Col
lege merged with it in 1913.

Although the University of Washing
ton School of Medicine was not founded
in Seattle until 1946, laryngology had
an early beginning in 1888. Medicine
had first come to the Pacific Northwest
as early as 1805 with Lewis and Clark.
Marcus Whitman, the first MD to do
surgery West of the Rockies, settled in
Walla Walla, Washington, in 1837 and
practiced medicine among the Indians,
settlers, and trappers until his tragic
massacre 11 years later. He had been
preceded by the Scottish-trained doctor,
John McLoughlin, the chief factor of
the Hudson Bay Company. But the first
Fellow of the Association from this area,
Allison Temple Wanamaker, would not
be elected until 1933.

San Francisco was the only far wes

tern area included in a national listing
of graduate schools developed in the
United States between 1884 and 1894.

The oldest far western private medical
school in continuous operation, the Uni

versity of Southern California began in
1885. Andrew F. Darling was the first
head of eye, ear, nose and throat dis
eases. Two years later another laryngol
ogist, William Babcock, joined the fac
ulty as its otolaryngologist. He brought
with him the first O'Dwyer intubation
set seen in the West. In its first use at
a demonstration in a child patient with
diphtheria the patient coughed up the
tube after an hour. Dr. Babcock was

able to replace it easily, and the child
tolerated it until it was safe to be re

moved. Thus laryngeal intubation got
off to a successful start in southern Cali
fornia.

Again, the teaching consisted of lec
tures and a preceptorship in outpatient
clinics. In 1909 postgraduate courses at
the old North Broadway Clinic in Los

Angeles included evening dissection ses

sions. The first residency in otolaryngol
ogy in the Far West began in 1920 at
the Los Angeles County General Hos

pital. Residents appointed before this
time were physicians who had comnlet
ed their internship and were hired for
service only. These new ones were there
to learn the specialty.

By the time the organizing committee
for the American Larynzolozlcal Associ
ation (ALA) met in Buffalo in 1878,
both the practice and teaching of oto

laryngology in the Far West had ad
vanced. .A t the first annual meeting it
was stated that there were only 25 teach
ers of laryngology in all United States
medical schools and only 2 were Full
time. One of the 25 was an instructor
at the University of California and one

was a clinical lecturer at the College of
the Pacific. The greatest nurpose and
ambition of the founders of the Associ
ation was to provide and promote ex

cellence in the teaching of larvnzology
to the medical profession. The Trans
actions of the first 40 annual meetings
attests to the overwhelming success of
that commitment. Those early Transac
tions contain almost all of the earlv writ

ings, innovations, philosophies, and arm

amentarium of the specialty.
But there would not be another Fel-
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low elected to the ALA from the Far
West until 1911 and the specialty would
not progress far until the end of World
War 1.

The second 25 years of the Associa
tion brought an appreciable increase in
the practice and teaching of laryngol
ogy in the Far West and several new

Fellows. Denver was represented in
1911 by Lorenzo B. Lockard. The first
southern Californian, Hill Hastings
( 1915), Los Angeles, was elected in
1915. In 1923 the second San Francis
can, Edward C. Sewall, became a mem

ber. Oregon was first represented by
Ralph A. Fenton (1926), Portland. That
same year Frank L. Dennis ( 1926 ),
Colorado Springs, and Frank R. Spencer
( 1926), Boulder, were elected from
Colorado, followed the next year by
Thomas Carmody ( 1927), Denver.
These remained the early Fellows of
the American Laryngological Associa
tion until J. MacKenzie Brown, Los
Angeles, was elected in 1932, and Alli
son T. Wanamaker of Seattle, Washing
ton, in 1933.

Hill Hastings began practice in Los
Angeles in 1904 and in 1907 became
professor of otolaryngology at the Uni
versity of Southern California, a position
he held until 1912. He was instrumental
in introducing and perfecting the use

of radiologic examination in the field of
otolaryngology and made the first ad
vances in direct laryngoscopy in the city.
Later he stated that tonsillectomies and
submucous resections of the nasal sep
tum were procedures just being devel
oped on the Pacific Coast during his
first years of practice.

At the end of World War r a new era

in laryngology began in Los Angeles
with the return of Simon Jesberg from
his service in the army. He had been
trained in New York City and Phila
delphia and soon was Los Angeles' lead
ing specialist in laryngology and bron
choesophagology. He was the first chair
man of these services at the Los Angeles
County General Hospital and a clinical
professor at the University of Southern
California's School of Medicine. He was

the first local laryngologist to do his

own radical neck dissections for meta
static carcinoma of the larynx. He built
the Los Angeles Eye and Ear Hospital
and here performed probably 90% of all
foreign body removals from the tracheo
bronchial tree and esophagus in all of
southern California. He pioneered radi
cal external frontal sinus surgery. Early
in the 1930s he modified the existing
4 and 5 mm bronchoscopes utilizing a

much smaller light-bulb and light car

rier. His modifications greatly increased
the usable inside diameter of the scopes
in relationship to the external diameters.
These small bronchoscopes and his pea
nut and straight-grasping forceps made
for them are universally used. He in
vented the Jesberg es.ophagoscopes with
their Haslinger-type tip.

A pioneer family of San Francisco
gave the Association its next Fellow,
Edward Cecil Sewall ( 1923) . Sewall
graduated from Cooper Medical Col
lege in 1902 and began teaching as a

clinical instructor at Cooper that same

year. He became clinical professor and
chief of the eye, ear, nose and throat
service in 1912, a few years after the
Cooper School united with Leland Stan
ford University as its medical school.
Luckily Sewall escaped the San Fran
cisco earthquake in 1906 as. he was in

Europe studying with Professor Killian
at Frieburg when it struck.

Sewall pioneered in local anesthesia
for sinus surgery and tonsillectomy and
became renowned for his meticulous
frontal ethmoid and sphenoid sinus treat
ment. It is claimed that he was probably
the first American to do Hirch's opera
tion on the pituitary gland. He is cred
ited with developing the mouth gag
universally used in tonsillectomy. He
also performed the first external frontal
ethmosphenoidectomy operation to be
done under local anesthesia. He pro
posed a septal mucoperiosteal flap to

prevent closing up of the nasofrontal
duct in frontal sinus surgery in 1928.

Teaching of laryngology in the Far
West took a major step forward with
the formation of the Los Angeles Re
search Study Club in 1932. For several
previous years a group of otolaryngolo-
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gists had imported leaders in the spe
cialty from this country and abroad to

give courses in Los Angeles. A formal
annual one week long meeting was then
set up. Lecturers were brought in from
all over the United States and from
Europe for lectures, anatomical dissec
tions, and surgical demonstrations. As
a result, the outstanding laryngologists
from England, France, Switzerland,
Italy, Germany, and Scandinavia joined
with teachers from the eastern and mid
western United States in bringing the
newest and best in laryngology to the
Far West.

In 1930 John MacKenzie Brown be
came professor and head of the Depart
ment of Otolaryngology at the School
of Medicine, University of Southern
California (USC). Dr. Brown gradu
ated from medical school at the Uni

versity of Western Ontario in 1899 and
came to Los Angeles the following year.
Becoming interested in otolaryngology
early in his career, he obtained special
training in this field and traveled ex

tensively studying at the universities of
Michigan, Pennsylvania, Harvard, Edin
burgh, and at several European centers.

The residency training program and
postgraduate education in laryngology
at USC were his greatest interests and
received their greatest early stimulus
from him. Equally important to him was

the Department of Otolaryngology at
Childrens Hospital which was affiliated
with USC. He served there from 1909
until 1955. Dr. Brown was deeply in
terested in the national otolaryngolog
ical societies and served as an officer in
most of them.

Dr. Brown's contributions to the spe
cialty are world famous. He pioneered
early trephine in acute frontal sinusitis
and conservative surgery in chronic
frontal sinusitis. His work in branchial
cleft anomalies, in epiglottitis, and in
tracranial complications. of ear, nose, and
throat disease were well-recognized
throughout the world. He was an astute

diagnostician and a very able surgeon.
But to the young otolaryngologists in
southern California, he was greatest as

a teacher, an educator, and a kindly
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adviser who guided, launched, and
helped innumerable young men in the

specialty of otolaryngology. For many of
his later years he was known as the
"Dean of Otolaryngologists" on the
West Coast.

The first Fellow of the Association
elected from Oregon was Ralph A. Fen
ton (1926). He obtained his medical
degree from Northwestern University in
1906 and joined the faculty of the Uni
versity of Oregon in 1943. He also was

a student of languages and was able to

speak in seven tongues, including Sia
mese and Chinook.

In 1950 the ALA came to the Pacific
Coast for the first time for its- annual
meeting. Ralph Fenton was the presi
dent when the meeting was held in San
Francisco. In his address he noted that
the founders and early members of the
Association lived and carried on their
practice of the specialty and did their
teaching, research, and writings at a

time when it took a couple of weeks to
cross the continent. Specialization had
been frowned upon by much of the
medical profession. Contributions to the
literature were relegated to general
medical journals. The isolated western

pioneers were not bound by precedents
arising abroad or in large clinical centers
of the northeastern cities. They worked
along lines often seeming original
though sometimes repetitious owing to
the lack of medical library facilities.
Yet, they traveled year by year to meet

ings of the association and brought home
from them the material with which to
teach in the medical institutions there.

An associate of Ralph Fenton's, Irving
Lupton (1939) contributed to the Asso
ciation's programs regarding the nasal
septum and antrotomy surgery.

Portland, Oregon, produced a second
Fellow, Frank B. Kistner (1929). He
was a fine writer and teacher of laryn
gology.

Laryngology in the Far West lagged
behind the East and Europe for the 50
years preceding the organization of the
Association. It was also slow in devel
oping during the next 25 years. In the
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second 25 years it began to catch up.
Early in the last half century of the
Association, laryngology was being
taught and practiced on the Pacific
Coast on the same level as the remain
der of the nation.

A leading surgeon in Seattle, Allison
T. Wanamaker, began the practice of
ear, nose, and throat in that city in 1909.
In 1912, he went abroad to study the

specialty in Europe. Following his re

turn, he gradually earned distinction as

the top laryngologist in the Northwest.
He encouraged Brian T. King of the
same city in the latter's pioneer work in
the correcting of bilateral abductor
vocal cord paralysis by arytenoidopexy.

Guy L. Boyden (1951) of Portland,
Oregon, received his postgraduate in
struction in laryngology at Northwest
ern, He continued his training in laryn
gology by joining in practice with an

earlier Fellow of the Association, Frank
D. Kistner. He joined the attending staff
of otolaryngology at the University of
Oregon Medical School in 1922 and be
came clinical professor and head of that
department in 1945. He studied, taught,
and wrote extensively.

The University of California, School
of Medicine, San Francisco, gave the
Association Robert C. "Ki" Martin
(1941). Following his graduation in

1920, he became the first resident in

otolaryngology at the University of Cal
ifornia Hospital. In 1922 an additional
year of training was spent in Vienna at
the Allegeneines Krankenhaus, following
which he entered practice in San Fran
cisco. He was twice offered the chair
manship of the division of otolaryngol
ogy at the University of California, San
Francisco Medical Center, First in 1944
and again in 1956. He received interna
tional recognition for his pioneer work in
facial nerve surgery.

Another San Franciscan, Rea E. Ash
ley (1942) received his medical degree
from the University of Illinois Medical
School in 1919. He became the first
resident in otolaryngology at Stanford
University Hospital October of that
same year. After going into private prac
tice in San Francisco, he received fur-

ther postgraduate training in Vienna,
Austria. In 1936 he became an associate
clinical professor at Stanford University
Medical School and remained on their
staff the rest of his life. Dr. Ashley was

always greatly interested in nasal allergy,
and he taught his great expertise in this
field as a pioneer in ear, nose, and
throat allergy on the Pacific Coast.

Rea Ashley was justly famous for his
sense of humor and was one of the great
story tellers and toastmasters of his or

any other era. He gave unstintingly of
his talent at the Association meetings
and at the medical dinners and ban
quets of all the specialty societies meet

ing in the Far West. He ably cham
pioned the "North" against the best story
tellers of the 'South," with his fabulous
Portuguese stories told in a most de
lightful and authentic dialect. It is cer

tain that he would have been at least a

stand-off for Francis Lejeune's Cajun
stories.

Another fine laryngologist of San
Francisco was Lewis Francis Morrison
(1950). He received his bachelor's and
master's degree in bacteriology and his
MD from the University of California,
Berkeley. His experience as a boy of
seven during the San Francisco earth
quake and fire of 1906 and his work as

an ambulance driver for the San Fran
cisco Emergency Hospital during his
undergraduate days brought him into
intimate association with human suffer
ing and tragedy. He was inspired with
great understanding, compassion, and
faith, all of which conspired to make
him a great teacher and clinician. In
1926 he began his 30 years of devoted
service to the University of California
Medical School in the Department of
Otolaryngology as an assistant. He was

appointed clinical professor and chair
man of the department there in 1944
and the successes of his many students
best attest to the success of his methods.
He is best known for his work in the
fields of laryngology dealing with re

current laryngeal nerve paralysis, car

cinoma of the larynx, and anatomy of
the recurrent laryngeal nerves. He origi
nated the Reverse King Operation;
pioneered in the use of cobalt in oto-
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laryngology in the Far West and in the
application of Papanicolau smear tech
nique for malignancies of the nasophar
ynx. Morrison had great success with his
modification of the King operation for
relief of bilateral abductor paralysis of
the larynx. His arytenoidopexy is used
widely in the Pacific Coast area.

In the late 1920s Pierre Viole (1941)
began his long career in teaching resi
dents at the Los Angeles County Gen
eral Hospital and medical students at
the University of Southern California
School of Medicine.

A graduate of Harvard Medical
School in 1925, Joel J. Pressman spent
two years in his residency in otolaryn
gology at the University of California,
San Francisco. He began practice in Los

Angeles and then in Beverly Hills. He
worked actively for many years in the
development of a new medical school at
the University of California, Los Ange
les (UCLA), which opened in 1950. Dr.
Pressman then became most active in

organizing and developing the new Di
vision of Head and Neck Surgery in the
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new Department of Surgery at that
school. He became the fulltime chair
man of the division of head and neck
in 1952. He made the residency pro
gram a three-year instead of two-year
course.

In 1935 Pressman had pioneered in

high speed movies of the motions of the
vocal cords during speech. Later ultra
speed movies were made into teaching
films. During the 1950s and early 1960s
he developed techniques for conserva

tion surgery for carcinoma of the larynx
and attempted extensive repair in order
to preserve the function of speech.
These were some of the earliest laryn
goplasties. His next research was the
investigation of the spread of carcinoma
of the larynx into the lymphatic chan
nels of the neck. His studies and movie
on the endoscopic removal of foreign
bodies of the tracheal bronchial system
earned him the Chevalier Jackson
Award in 1967.

Time is running out so the myths will
have to await another time. Maybe they
didn't happen?



INTRODUCTION OF B. RAYMOND FINK, MD

CHARLES F. FERGUSON, MD, PRESIDENT

Four years ago following the untimely
death in office of our distinguished and
beloved president, Dr. Daniel Clifton
Baker, Jr. of New York, a lectureship
was established to honor his memory.
Three outstanding authorities in laryn
gology or its related fields have now en

hanced our annual meetings with stim

ulating and scholarly addresses. This
year will be no exception! For the
Fourth Baker Lecture we have been for
tunate in obtaining another world-re
nowned scientist-physician, who is a re

searcher and teacher in anesthesiology,
physiology and toxicology. He is also an

authority on the biomechanics of the
larynx and has written extensively on

that subject.
By coincidence, in 1879 the very first

scientific paper on the program of the
first annual meeting of this association
was presented by Dr. Jacob Solis-Cohen
on "An Analysis of the Lines of Muscu
lar Force Controlling the Glottis," illus
trated by two large mechanical models
that he had personally constructed. We
have now in the past 100 years come a

full cycle!
Today's lecturer is a native of London

and was educated at University College
and University College Medical School.
Following an internship in South Africa
he remained in that country for five
years as a Captain in the Medical Corps.
He then went back to England for a

medical residency, following -which he

retun�ed to South Africa as a hospital
supenntendent. In 1950 he came to this
country for a residency in anesthesiolo
zv at Beth Israel Hospital in New York
City, during which time he also did re

search work at Cornell Medical School.
For 13 years he served as anesthesiolo-

gist at Columbia-Presbyterian where he
had a chance to observe Dan Baker's
work firsthand and developed great ad
miration for him. Since 1964 he has been
Professor of anesthesiology at the Uni

versity of Washington in Seattle where
he has continued his extensive research
and prolific writing, not only in anes

thesiology but also in laryngeal physiol
ogy and toxicology.

He has served on the editorial boards
of Anesthesiology and Anesthesiology
Reviews and is the author of over 80
scientific papers, 50 abstracts, 13 chap
ters in books, as well as five books of
his own, most notable of which is The
Human Larynx. His bibliography is very
nearly a monograph!

Honorary Lectureships have carried
him overseas to more than a dozen
countries and he has been the recipient
of many outstanding honors and awards
including the Commonwealth Fund Fel�
lowship. He is a member of many emi
nent professional organizations and has
chaired several distinguished commis
sions and conference committees in his
varied fields.

.

Weare, indeed, most fortunate today
to have as our Fourth Daniel Clifton
Baker, Jr. Lecturer, Dr. B. Raymond
Fink, Professor of Anesthesiology at thy
University of Washington School of
Medicine, who has taken for his subject
a most intriguing and provocative, as

to have as our Fourth Daniel Clifton
well as an extremely timely title, "En
ergy and the Larynx." It is my very
great pleasure and privilege to present
Dr. Fink to the Fellows of this Associa
tion and its guests on this most special
100th anniversary occasion. Dr. Fink!

60



FOURTH DANIEL C. BAKER, JR.

MEMORIAL LECTURE

ENERGY AND THE LARYNX

B. RAYMOND FINK, MD

SEATTLE, WASIDNGTON

Review of the logistics of energy supply in animals indicates that the advent of the larynx
was part of a response to an earlier energy crisis. It permitted a major increase in the flow of
energy available to the organism and became the mechanical control point and rate-limiting
factor of the increased inflow. Phylogenetically, a succession of structural innovations steadily
enhanced the flow capacity of the larynx and rendered the mechanism more versatile, most re

cently with the accrual of phonation (in mammals), pressurized closure (in primates and
odontocetes ), and vocal formants and efficiency (in man). The larynx is thus a marker of the
animal's capabilities for energy intake, energy utilization and information emmission and, ap
parently, of the size and complexity of the brain. Today's energy crises appear to continue those
of the past.

I am greatly honored by the invitation
to speak at the centennial meeting of
this very distinguished Association. I
must admit I felt considerable trepida
tion in accepting it because my experi
ence as an anesthesiologist obviously
provides little basis for a discourse on

clinical laryngology. But I found it very
reassuring that this lecture commemo

rates the late Dr. Daniel Clifton Baker.
For me the name of Daniel Baker
evokes a flood of recollections from by
gone years at the College of Physicians
and Surgeons of Columbia University.
Dr. Baker was one of my staunchest
supporters when, as a fledgling anes

thesiologist, I began my study of the
mechanics of the larynx. I knew him not

only as the epitome of a scholar and a

great physician and surgeon, but also
as a friend. Dan invited me to head the

very prosperous anesthesiology service
at a famous ear, nose and throat hospi
tal in the city of New York, and it is an

intriguing thought, that if I had ac

cepted the departmental responsibility,
I would probably not be standing here
now. I take up the theme of my talk
profoundly aware of the great debt I
owe to the person whose memory it hon
ors.

An anesthesiologist's point of view
about the larynx is probably not quite
the same as the laryngologist's. The an

esthesiologist is apt to see the larynx as

an inconvenience, and occasionally even

wishes it had never been invented. In
milder moments he thinks of sound pro
duction by the larynx as a reprehensible
aberration and does his best to suppress
it. In the course of an old-fashioned
stormy induction, he might encounter
incoherent babbling, excited shouting,
retching, vomiting, swallowing, cough
ing, musical glottic noises, ominous gut
tural stridor, complete occlusion, or

sometimes even simple, smooth depres
sion of the respiratory movements. Thus
it seems that the larynx of an anesthe
tized person is liable to a unique range
of functional mishaps, apparently stem

ming from its dual role as a portal of
energy inflow and information outflow.

Energy and information, yes, but
energy is the ultimate irreducible riddle.
Without the flow of energy there would
be neither time and space, nor informa
tion of any kind. Energy flow underlies
everything we experience or imagine, it
dominates the physical universe and all
the phenomena of life, including intel-

From the Department of Anesthesiology, University of Washington, Seattle, Washington.
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/ Intestine
/

Exh.

Reductant �_----

Oxidant �-_ �

Fig. 1. Scheme of energy inflow in a

mollusc, the squid (Loligo). The oxidant
and reductant substrates gain entry
through separate channels.

ligence. The larynx, as we shall see,
takes a strategic part in this flow, a part
that gives me the chance to ask a seem

ingly irrelevant question. Why are there
no intelligent worms, no intelligent in
sects? Insects have had just as long to

evolve as we have, nay much longer.
In answer, let me briefly sketch the
history of energy flow in animals, be
ginning with its antecedents in single
cells.

ENERGY PROCUREMENT IN LOWER

INVERTEBRATES

The energy flow that underlies all the
myriad transactions of animal metabo
lism is, of course, derived from the oxi
dation of foodstuffs. The principal ener

gy-yielding reactions are oxidation-re
duction reactions that rely on oxygen as

the oxidant and molecules derived from
food as the reductant. The oxidant is

plentiful and freely available in the bio
sphere, but the reductant is in short
supply. In general, animals have to

forage for their reductants. At a still
relatively simple level of animal organi
zation the oxidant diffuses in through
the entire surface of the organism but
the entry for reductant is restricted to
a small region, the mouth. Illustrative of
this system of energy procurement are

protozoa. But neither protozoa nor our

next group, the coelenterates, have an

oxidant supply system as such. The
respiratory gases simply diffuse in and
out passively.

The coelenterates, however, procure

reductant with the aid of a nervous

system. It is no exaggeration to say that
this is the primary role of an animal's
nervous system, since many, if not all,
of the activities of the animal are di
rected to the maintenance of energy
flow. The energy, of course, is used for
the maintenance or growth of the or

ganism, whether growth in size, storage
growth, replacement growth, or growth
in numbers is immaterial. In this sense,
all organisms are programmed to grow
indefinitely. From an energy flow point
of view, they are power systems, each
one of which is programmed to go on

growing without limit. From the power
viewpoint, infinite greed is a character
istic of every form of life.

ENERGY PROCUREMENT IN HIGHER

INVERTEBRATES

In animals more complex than co

elenterates, the energy supply system
includes a neural program for the pro
curement of oxidant as well as one for
the procurement of reductant, and uses

a special surface, a gill, for the extrac
tion of the oxidant oxygen from the en

vironment. There is also a pump for
circulating the environment, in this case

water, past the extracting surface. This

type of supply system is found in higher
invertebrates (nonchordates), the mol
luscs (Fig. 1) and arthropods, and from
a logistic point of view may be sum

marized as ingestion in parallel. Reduc
tant and oxidant are ingested through
different orifices. These animals can, in

principle, feed and breathe simultan
eously and continuously, and all of them
have a relatively poorly developed cen

tral nervous system (eNS). They ex

hibit a low degree of encephalization
and a limited intelligence. Why? Re

membering that the energy demand of
the human brain accounts for almost 20%
of the energy utilized by the body, we

might suggest that one reason why ani
mals such as insects have never devel
oped a high 1.Q. is that their energy
procurement system is not capable of
sustaining one. Apparently there was no

possibility of developing a higher intel
ligence until a better energy procure
ment strategy had come about, as hap
pened in the chordates.
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Oxidant Reductant

Fig. 2. Scheme of energy inflow in a

primitive chordate, (Amphioxus). Oxi
dant and reductant enter through a single
orifice and are absorbed in series.

ENERGY PROCUREMENT IN CHORDATES

In the chordates, this includes all the
vertebrates, the flow plan of the energy
supply system is radically different. The
oxidant and reductant supplies are ob
tained, not in parallel, but in series. This
scheme is well-illustrated in the most

primitive living prototype of chordates,
Amphioxus (Fig. 2). Amphioxus may be
summarized as an energy-collecting fun
nel driven through the water by the rest
of the body. The mouth of the funnel
takes in water containing gaseous oxi
dant in solution and solid reductant in
suspension and, propelled by cilia, these
eventually reach their appropriate ex

tractors, first the gill slits and then the
gut. Note that as yet there are no jaws,
no mandibular force pump. Relative to
the mouth, however, the extractors are

in series, a relationship they owe to their
origin in the dim past in the protochor
dates. The important point is that with
this logistic plan, all substrates are swept
in through a single orifice and the ani-
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Fig. 3. Energy inflow in a primitive
air-breathing chordate, the African lung
fish, (Protopterus). The larynx and hy
popharynx mark the parting of the ways
for gaseous oxidant and solid reductant.

mal is faced with a question and a

decision, so to speak, every time some

thing enters the mouth: Oxidant or re

ductant? Oxidant? Go gill. Reductant?
Go gut. This fundamental choice, the
focal "go" of the chordate scheme of
things, is extremely rudimentary in Am
phioxus, but never arises at all in a

nonchordate. In nonchordates, oxidant
and reductant are absorbed in parallel
and there never has been any possibility
of a larynx.

The chordate-become-vertebrate fish,
of course, is not yet ready to evolve a

larynx. First came jaws and the buccal
bite and gulp, a clever energy-grabbing
device that both needs and makes pos
sible a lot more brain. The brutal effi
ciency of this arrangement is seen with
stark simplicity in a gnathostome fish.
The buccal energy grabber is also a

powerful pump, propelling the oxidant
solution and the reductant solids to their
respective extractors; but the pump has

Fig. 4. The larynx in an amphibian, the bullfrog; buccal view. A) Inspiratory ef
fort: the laryngeal orifice has opened by outward tilting of the arytenoid half-domes.
B) Relaxed larynx is closed and dome-like.
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Lungfish

TABLE 1. LARYNGEAL SYSTEMS: PART I

Urodele Anuran Reptile Bird

Arytenoid Arytenoid Arytenoid Arytenoid
Cricoid Cricoid Cricoid

C-A joint C-A joint
Syrinx

C-A - Cricoarytenoid.

a limited range of action and the gill
slits, now become gills, are restricted to

its immediate neighborhood.

ENERGY LOGISTICS WITH A LARYNX

The motorized collecting funnel can

now discover the huge oxidative poten
tial contained in a mouthful of air and
take advantage of it by forcing the air
into a lung (Fig. 3). When it does so,
the choice inside the mouth of our an

cestral air breather becomes a choice of
three: go gut, go gill, or go lung - the
problem of discriminating between solid,
liquid and gas. This poser has never

been faced and could never be ad
dressed by an air-breathing mollusc,
such as a pulmonate snail, or an air

breathing arthropod, such as a spider.
The lung in these animals opens onto
the surface of the body, far away from
the orifice of the mouth. In them the
risk of clogging the lung with food does
not exist, and the brain is not bothered
with a choice of internal routes. How
ever, in vertebrates, the advent of a

lung necessarily means the advent of a

larynx and brings into play a new me

chanical focus, a bifurcation in the
energy supply system. The new me

chanical focus comprises the larynx and
pharynx, a valve where, henceforth,
gaseous oxidant and nongaseous reduc
tant and water are routed to their re

spective absorbers.

The control valve (it has no name,
but "phlarynx" would be a handy one)
constitutes a bottleneck that limits, or

from time to time interrupts, the in
flows of oxidant and reductant. "Phlar
ynx" is not merely a catchword; for the
brain it is apparently a real functional
entity. Its propulsor muscles, the con

strictor muscles of the pharynx and the
intrinsic muscles of the larynx, are all
supplied by the same nerve, the vagus,

and indeed the same nucleus of nerve

cells, the nucleus ambiguus, a nucleus
that supplies almost nothing else and
whose phylogenetic development paral
lels the differentiation of the muscles.
Interestingly and curiously enough, the

territory of the rest of the vagus nerve

is restricted to the lungs and the gut,
the absorbers of energy, and the heart,
the distributor of energy.

The rhythms of inflow of the two

major energy substrates differ. The in
flow of reductant is intermittent. I take
it that all of us at the moment have in

terrupted our reductant inflow. But our

inflow of oxidant, our breathing, in con

trast, goes on continuously. Clearly, the
rate-limiting factor in the inflow of
energy is the flow of oxidant. That being
so, in air-breathing vertebrates the lar
ynx becomes the rate-limiting mechani
cal control point in the flow of energy
through the organism which, if one

views the CNS as an energy computer,
is tantamount to saying that the larynx
becomes the focal . mechanical control
point of the nervous system.

A lot of other things, of course, are

demanded of the nervous system besides
controlling the larynx, just as a lot of
other things change in the course of
vertebrate evolution besides the pharynx.
Nevertheless, the coordinating and inte

grating force underlying the changes is
the phenomenon of energy flow. What
matters here is that there is now a lar
ynx-plus-pharynx which, from the mo

ment it appears on the scene, constitutes
both a master control point and a

modulatable bottleneck in the energy
flow system. As such, it becomes a man

ifestation, an indicator, or, in current jar
gon, a marker of the energy flow capa
bilities of the organism.

Mammals. I will skip through the
amphibian and reptilian grades of lar-
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TABLE 2. LARYNGEAL SYSTEMS:
PART II

Monotreme Marsupial Placental

Arytenoid
Cricoid
C-A joint
Epiglottis
Thyroid cart.

C-th junction

Arytenoid
Cricoid
C-A joint
Epiglottis
Thyroid cart.

C-th junction
Th-ary. Fold

Arytenoid
Cricoid
C-A joint
Epiglottis
Thyroid cart,

C-th junction
Vestib. fold
Vocal fold

Cart. - Cartilage; C-th - Cricothyroid; Th
ary - Thyroarytenoid.

ynx (Fig. 4 and Table 1), although each
introduces engineering innovations that
promote an ampler flow of gas, and will
concentrate on our own order, the mam

mals (Table 2). Here the oxidant bottle
neck becomes dramatically enlarged by
the addition of a thyroarytenoid com

plex, namely the thyroarytenoid folds
along with their supporting thyroid car

tilage and protective epiglottic cartilage.
The primary benefit of the folds is a

freer energy flow, but they also have
an inherent potential for the generation
of sound.

As before, much besides the larynx is
involved in these developments, yet the
larynx rern:ains and constitutes the focal
mechanical control point of the appara
tus as a whole. Cause? Effect? Coinci
dence? Be that as it may, every incre
ment in the properties of the control
valve seems to correlate with an in
crease in complexity and size of the
CNS. This is true up to the monotreme
and marsupial levels I have been de
scribing, and it is also true of the later
increases in laryngeal conductance we

are about to examine.

The next functional development in
the history of the larynx was the emer

gence of modulatable vocal activity.
This behavior demands the ability to

vary the tension of the thyroarytenoid
fold, which in turn necessitates the
presence of a synovial cricothyroid joint
and a cricothyroid muscle and the sub
division of the thyroarytenoid fold into
vocal and vestibular sectors. Both sec

tors are activated for protective closure
of the larynx, but only the vocal folds'
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TABLE 3. LARYNGEAL SYSTEMS:
PART III

Monkey Ape Man

Arytenoid Arytenoid Arytenoid
Cricoid Cricoid Cricoid
C-A joint C-A joint C-A joint
Epigl. Epigl. Epigl.
Thyr. cart. Thyr. cart. Thyr. cart.

C-th joint C-th joint C-th joint
Vestib. fold Vestib. fold Vestib. fold
Vocal fold Vocal fold Vocal fold
Th-hy sac. Thyrohyoid Thyrohyoid

fold fold
Bernoulli rima

Epigl. - Epiglottis; Vestib. - Vestibular;
Thyr. - Thyroid; Th-hy - Thyrohyoid.

sector is activated for phonatory be
havior of the glottis. These develop
ments, the synovial cricothyroid joint
and muscle and the subdivision of the
thyroarytenoid fold, are not to be found
in monotreme or marsupial mammals,
but only in the placentals, who there
with gain a capacity for flexible vocali
zation. What this means is that the
primary mechanical control for the in
flow of energy becomes, in addition, the
primary mechanical control for the
emission of information. This is a crucial
innovation in the animal kingdom. The
emission of information, of course, is
not what is new. A squid that emits a

cloud of ink emits a cloud of informa
tion' or perhaps, misinformation. What
is new is that the already modulatable
focus of the energy inflow system ex

pands into an additionally modulatable
focus of information outflow. This gives
the CNS a doubly complicated job, or,
viewed backwards, it gives the verte
brate CNS an opportunity to develop
hugely compounded complications that
simply never exist in a nonvertebrate.
Weare not surprised to note that the
superiority of vocal equipment of the
placental mammals coincides with fur
ther striking development of the brain,
notably the advent of a corpus callosum
and considerable expansion of the neo

cortex.'

Primates. Continuing this selective
survey, we observe next that certain
groups of placental mammals who have
a use for high subglottic pressures have
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Fig. 5. Lateral x-ray tracings of ��c�
region of a man, show the. cOI?presslbil�
ty of the median thyrohyoid tissue (stn
ated). A) Eupneic expiration; B) Effort
closure.

developed ways of temporarily reinforc
ing the closure of the glottis to prevent
the escape of pressurized gas. I have in
mind first the primates who live in trees,
and their relatives who have reinvaded
the surface of the land (Table 3).

Man is, of course, one such animal.
In him a median thyrohyoid pad of
tissue can be forced against the top of
the adducted thyroarytenoid folds so as

to withstand even the strongest pressure
from below (Fig. 5). The buildup of
subglottic pressure during the expulsive
efforts of coughing or childbirth is

familiar, as is the buildup- during sup
portive efforts to stiffen the trunk for

punching or kicking or lifting a heavy
weight." X-rays show that in great apes,
too, the larynx is capable of something
very like the human type of effort clo
sure, and anatomical analogy suggests
the same is true for monkeys (Table 3),
although in these the closure must be
less solid since the thyrohyoid space is

occupied by an air sac rather than by
a solid plug. Very likely, in apes and
monkeys, effort closure comes in handy
for strong locomotor efforts in the trees.
Note that the range of closing pressures
required in a monkey surging through
the trees is probably smaller than in an

ape who can both travel in the trees
and stand on the ground and lift weights
with his hands.

.

Another conspicuous modification of
the larynx in primates is that the open
glottis has a pentagonal outline (Fig. 6)

Fig. 6. The glottic pentagon of the hu
man larynx in deep inspiration, photo
graphed through a mirror. The pentagonal
outline of the glottis is formed by the vo

cal ligaments, the vocal processes and the
interarytenoid tissue. (Redrawn from Bell
Telephone film.)

rather than the nearly quadrilateral one

present in other mammalian orders.
What seems to happen is that inspiratory
descent of the larynx pulls the aryte
noids laterally to produce a five-sided
opening. In any case, it is clear that,
whatever the mechanism, enlargement
of the glottic bottleneck to a pentagon
allows a bigger flow of oxidant, and the
enlargement coincides admirably with
the presence of an effort closure me

chanism that intensifies the degree of
exertion. That is to say, in the monkey,
and still more in the ape, the pentagonal
glottis improves the efficiency of energy
inflow, while the median thyrohyoid
fold and effort closure improve the effi
ciency of energy utilization. The essen

tial point is that in the primates the
larynx, which began as a mechanical
control of energy inflow and later added
mechanical control of information out

flow, has acquired an additional func
tion, that of mechanical control of en

ergy utilization. Once again, every ac

cession of laryngeal function seems to

bring with it a further accession in
cerebral agility. From this it is but a

step (but what a step!) to propose that
mammalian cerebral agility (in the fig
urative sense) and mammalian laryn
geal agility (in the literal sense) always
evolve hand in hand. Support for this
proposal comes from an unexpected
quarter.

Odontocetes. Besides the primates, at
least one other major group of mammals
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Fig. 7. Closure of the larynx in a por
poise." The cone formed by the apposed
epiglottic and cuneiform cartilages is ele
vated and gripped by the stylopharyngeus
muscles at the back of the pharynx. (Re
drawn from Negus},"

has developed prominent laryngeal spe
cializations adaptive to intense physical
efforts and an absolutely gas-tight clo
sure of the larynx. I refer to the order
of odontocetes, the whales, dolphins and
porpoises, some of which are known to
dive to depths of 450 meters ( 1,500
feet) and beyond. In these animals the
flexibility of the rib cartilages allows the
chest wall to cave in harmlessly under
hugely increased hydrostatic pressure.
The pulmonary alveolar gas is squeezed
into the bronchi and trachea and the
absorption of nitrogen is prevented. This
behavior forestalls any risk of the bends
but clearly requires a firm, totally leak
proof, yet voluntarily regulated closure
of the airway. The larynx of the odon
tocetes has obliged in a quite remark
able manner.

The epiglottis of odontocetes roughly
resembles an elongated cone cut in half
along the vertical axis. The cuneiform
cartilages look somewhat like elongated
quarter cones, so that when the animal
closes its larynx, the assembly of epi
glottis and cuneiform cartilages forms a

tapering solid (Fig. 7) whose tip can

be tucked into the postnasal ring of
muscle behind the soft palate. Whether

�s does in fact happen during diving
IS not known for certain, although it
does happen during the induction of
anesthesia, as Dr. Eugene Nagel has
observed.')

Negus" felt that in the porpoise the
arrangement of the cartilages caused dif
ficulties in protective closure and said

*Persanal communication.
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TIABLE 4. BRAIN:BODY WEIGHT RATIOS

(gm/kg )"

Gorilla
Chimpanzee
Porpoise
Australopithecus
Homo

5
7
8

15
24

that this function was taken over by the
valve-like flap of the blowhole. How
ever, another interpretation is possible.
We know that the intranarial tip of the
cone can be firmly gripped by the post
narial ring of muscle and clamped shut
somewhat like the three-piece chuck of
a drill, as illustrated by Negus himself.
It is easy to imagine that under these
circumstances, nothing could get either
in or out past the apposed surfaces of
the cartilages. And, indeed, as Nagel
found during induction of anesthesia
this type of laryngeal spasm proves fatal
to a dolphin unless the cone is pulled
out of the nares of the animal by the
anesthetist. Particularly noteworthy is
the fact that the same streamlining of
the cartilages that maximizes tightness
of closure in diving also minimizes re

sistance to gas flow in breathing, an

important advantage when the animal
briefly surfaces for a swift outrush and
inrush of air.

In the odontocete, then, we encounter
a variant of breathholding effort closure
allied to streamlined energy inflow.
Though differing from that of the pri
mates, the variant is achieved with mod
ifications of the same laryngeal carti

lages. Though differing in details of
execution, it is equally beautifully adap
ted to the animal's system of locomo
tion and substrate procurement. In the
odontocete the mechanism demands a

peculiar variety of agility that enables
its owner to grab and swallow a prey
deep under water without incurring the
slightest risk of drowning. Such a per
formance doubtless requires and utilizes
a high degree of intelligence.

-

As is well-known, and subject to vari
ous cautions which I will not enumerate
one can very roughly grade an animar�
brain from the ratio of the brain's weight
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Fig. 8. Median section through cadaver specimens of the thyrohyoid junctional re

gional in A) An old world macaque monkey, (Cercopithecus), B) An ape, (Pan), and
C) Man (Homo). The low station of the larynx in man is probably adaptive to formant
production (see Fig. 11).a,6

to the body's weight. I have selected a

few relevant data from Jerison" for
Table 4. The table shows that by this
crude criterion, porpoises and dolphins
are the equals or even the superiors of
the apes. But note that this degree of
brain development was already present
in the dolphin ancestors 15 or 20 million
years ago. If the odontocetes are the
apes of the sea, why didn't the odonto
cete stock develop a still higher form of
brain on a level with man's, as happened
with the primate stock? A little wistfully
I ask, where are the mermaids? Where
are the maids and the young men of
the sea? Could it be that the odontocete
variant of energy flow and effort closure
precluded the development of a still

o

J
J
1
j
A

more advanced form of laryngeal gym
nastics and so never gave the dolphin
brain a chance to evolve a merman?

Of course the orthodox doctrine of
cerebral evolution does not relate the
advancement of the brain to the ad
vancement of executive organs, or re

lates these only loosely: In the best
known case, the human, comparative
anatomy likes to stress the generally
unspecialized, primitive character of
peripheral structures. The hand was for
long the favorite example of primitive
ness. But such a doctrine overlooks what
is perhaps the most progressive execu

tive organ of all, namely the larynx, and
leaves out of account the central force

Fig. 9. Lateral x-ray tracings from an anesthetized siamang ape. A) Normal pos
ture of head; B) Head extended. Note the remarkable extensibility of the median thyro
hyoid tissue (striated).
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Fig. 10. Lateral x-ray tracings illustrating the behavior of the median thyrohyoid
fold in phonations [a] and [u]. With [a] the station of the larynx approximates that of
effort closure. With [u] the station is that of deep inspiration. The extensibility and com

pressibility of the median thyrohyoid fold is exploited in the production of these vowels.

of all evolution, animate or inanimate,
namely the flow of energy.

Human Grade of Larynx. What of
man? In us the larynx has acquired
additional, if somewhat elusive, physical
and functional attributes. The physical
ones principally affect the soft tissue
folds, and may be summarized as slen
derness and mobility. To achieve them,
nature figuratively took the preexisting
primate machinery of the larynx and
stretched it downward and thinned it
out. The job was done by further mi
gration of the larynx caudally and away
from the hyoid bone (Fig. 8). Physical
ly this tended to elongate and thin out
the junctional soft tissue folds: the
median thyrohyoid fold, and also the

\
J
J
J
]
A

aryepiglottic and vestibular folds, and
to flatten the last mentioned against the
inside of the thyroid cartilage. Function
ally this streamlined the passage for air
and energy flow while mobilizing the
parts and the organ as a whole for vari
able tonal and formant production.

The streamlining effect of stretching
can be simulated after a fashion in con

temporary great apes. Dr. Evan Fred
erickson and I demonstrated this in a

still unpublished x-ray study we recently
performed at the Yerkes Primate Center.
In gibbons and siamangs (Fig. 9), for
example, the median thyrohyoid fold
profile has an almost perfect quarter
circular outline, evidently well-suited to
effort closure and adaptive to an effort-

Fig. 11. Lateral x-ray tracings, illustrating the extensibility of the human median
thyrohyoid tissue. A) Effort; B) Deep inspiration.
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-- Thyroid (cut).

"Cricoid

Fig. 12. Diagram of the human vocal
ligament and cricothyroid membrane,
right lateral view. Adduction of the aryte
noid in the direction of the arrow 'raises
the tension in the cricothyroid membrane,
which in turn tends to bow the vocal lig
ament outward, as in Fig. 13.

ful locomotory style of brachiation in
the trees and bipedal running on the
ground. By human standards a better
profile for effort closure could hardly
be imagined. Now observe the remark
able attenuation this fold undergoes
when the animal's head is passively ex

tended.

Note in the unstretched state, the one

adapted to effort (and swallow) clo
sure, the outline of the median thyro
hyoid fold at its lower end. It meets
the thyroid cartilage nearly at a right
angle. This relation minimizes the shear
ing stresses that develop here during
vertical compression of the fold in effort.
In man the effort station is also used for
the phonatory utterance [aJ (Figs. 10
and 11), and a perpendicular relation is
then unmistakable, but note that this
relation could not prevail unless, in the
descended inspiratory station the angle
of the thyroid cartilage was already in
clined forward at an angle of 30° or

so. The prominence of the Adam's apple
ensures that the shear-free 90° relation
ship will be present during effort clo
sure, when it really matters. Notice

furthe� that in phonating [u 1 the larynx
OCCUPIeS the fullv descended inspiratory
position (Fig. 11) in the neck; observe
how this stretches and attenuates the
thyrohyoid junctional tissues and en

larges the respiratory passage. Clearly,
the eupneic, partially prestretched con

dition is itself conducive to high res

piratory gas flows and to a wide range
of vertical modulation of the vocal
resonances above the glottis. Notice?

Fig. 13. The human glottis at the on

set of phonation. Before vibration begins
(upper two pictures), the adduction of
the arytenoids has caused the vocal liga
ment to bow outwards, giving the rima

glottidis a biconvex lenticular outline. The
paramedian axis of vibration enables dy
namic pressure drop to reduce the effort
of initiating and maintaining conversa

tional tones (Bell Telephone film).

finally, that the pronounced cricothy
roid "visor' angle (Fig. 12) between
the thyroid and cricoid cartilages in man

may be thought of as slightly prestretch
ing the vocal folds downwards. Such
an effect may well have been pregnant
with consequences for the emergence of
language. The stretch insures a biconvex
lenticular curvature of the adducted
vocal ligamentous edges. An effect of
this sort is probably built into the human
vocal folds by the slope of the axis of
the cricoarytenoid joint. In man the axis
slopes upward exceptionally steeply, as

well as backwardly and medially, and
the arytenoids necessarily retrace this
route during closure of the glottis. As a

result? arytenoid adduction automatical-
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ly generates downward tension in the
cricovocal membrane and lateral tension
in the vocal ligament. The combined
tensions produce the concavity of the
medial border of the ligament, observ
able from above as a biconvex rima at
the onset of low pitch phonation (Fig.
13). The outward curvature insures that
the dynamic fall in pressure (Bernoulli
effect) will come into play at the very
onset of phonation and substantially re

duce the work of vibrating the folds
during conversation. Moreover, it is

apparent that a large resting angle be
tween the cricoid and the thyroid tends
to maximize the angular motion avail
able between the cartilages and so to

augment the range of tensions and tones
that can be imposed on the vocal liga
ments.

We see, then, that the cervical station
and prominence of the human larynx
are adaptive alike to intensive oxidant
inflow, to intensive effort, and to in
tensive information outflow. In brief,
the human larynx is specifically adapted
both to hard work and to speech: energy
and information.

POWER

The constraints that govern energy
flow and information flow, of course,
underlie all aspects of evolution through
out the immense diversity of animal life.
The human larynx too has had to evolve
with those constraints but, in making
the most of the possibilities, it has given
the human brain unique opportunities
to develop. I think the human degree
of cerebral development was attained
precisely because the human larynx
contrived to focus and intensify both
energy flow and information flow at
a single mechanical control point.
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Earlier in this talk I suggested that
the overall task of the eNS is to control
the energy flow of the organism. I

argued that the flow of energy enables
organisms to maintain themselves, grow,
or multiply continuously and that in this
sense all organisms are biochemically
programmed to make an improvident
grab for unlimited power. I would now

add that their grab usually exceeds their
grasp and is restrained by the limitations
of the rival energy inflow and informa
tion outflow systems. Nature has
evolved a balance between the bio
masses of the contending power sys
tems, a balance that expresses the effi
ciencies of their respective power grabs.
But the balance of nature is blind. These
facts, if they are facts, may help us to
understand a little more clearly the
ultimate roots and destiny of human
behavior.

Humans too are contending power
and superpower systems, some of them
so successful as to threaten to outrun
their supplies of reductants, the foods
or fuels on which their survival depends.
It happens that one of the great super
powers has been established on the
principle that contending powers can

achieve a balance voluntarily. Surely the
last best hope of earth is that humanity
will agree to establish a power balance
over the whole planet voluntarily. As
suredly, unless human reason contrives
such a balance intelligently and deliber
ately, the inexorable biochemistry of
power will achieve it for us stupidly
and blindly. That message seems to be
implicit in our own laryngeal marker
of energy flow - the latest development
in the still unfolding story of energy
and the larynx.
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DIAGNOSIS AND TREATMENT OF CAROTID BODY TUMORS

HERMAN A. JENKINS, MD

PAUL H. WARD, MD

WILLIAM N. HANAFEE, MD

Los ANGELES, CALIFORNIA

Few unusual tumors have been dis
cussed more in the literature than the
carotid body tumor. Prior to the routine
use of arteriography, the diagnosis of
carotid body tumors was not always en

tertained and many surgeons were un

expectedly confronted with serious com

plications during exploration. Removal
of these tumors may be very simple or

an experience in control of hemostasis
long remembered. Such an event oc

curred to one of this hospital's inexperi
enced surgical residents, who indepen
dently attempted to hasten the diagnosis
of a small neck mass by performing a

biopsy in the emergency room. This
action necessitated taking the patient
directly to the operating room to con

trol the bleeding from the tumor. This
article is presented to share the authors'
experience in over two dozen cases per
formed in several hospitals during the
last 15 years.

Carotid body tumors arise from the
paraganglion cells of the carotid body,
which is located bilaterally at or near

the bifurcation of the common carotid
artery. The carotid body is also com

posed of chemoreceptor cells which
respond to decrease in oxygen tension
by producing catecholamines, epine
phrine and norepinephrine, causing in
crease in respiratory rate and depth with
concomitant rise in pulse and blood
pressure.v" Because these tumors ap
pear to arise primarily from the para
ganglion cells (derived embryologically
from the neural crest), the name para
ganglioma is more appropriate than the
frequently used term chemodectoma."
The term nonchromaffin paraganglioma
best describes most of these tumors

since they are histologically composed
of cells derived from sympathoblasts
rather than chromaffinoblasts, the two
cell types differentiated from the neural
crest ectoderm sympathogonia.v" In a

few reported cases, symptoms suggest
that some tumors have functional com

ponents derived from the chromaffino
blasts.":" Neurosecretory granules have
been identified, by means of transmis
sion electron microscopy, in normal
chemoreceptor tissue and in carotid
body tumors.v" Furthermore, the pres
ence of norepinephrine, epinephrine and
serotonin has been demonstrated in both
tissues by cytochemical techniques."

In addition to the carotid body a

number of other chemoreceptor centers
are located in the head and neck area

that can undergo neoplasia. These re

ceptor centers and paraganglionic tu
mors are located or may be present in
the jugular bulb, middle ear, base of the
skull, and lateral pterygoid, vagal, caro

tid bulb and aortic areas.

Tumors of the carotid body are usu

ally benign, firm, rubbery, slow-grow
ing masses presenting in the upper
central neck area. The absence of pain
and discomfort until the masses are of
considerable size probably contributes
to the long delay in the patient's seek
ing treatment. The tumors occur at any
age but are most frequently diagnosed
between the third and sixth decades.
There is no apparent sex predilection.
A familial tendency may exist but the
genetic pattern has not been deter
mined.10-12 Carotid body tumors quite
frequently occur bilaterally and are

often associated with paragangliomas of

From the Department of Surgery/Head and Neck Surgery (Otolaryngology), UCLA School
of Medicine, Los Angeles, California. This work was supported in part by a Teacher-Investigator
grant from NIH (NS00294).
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Fig. 1. Composite lateral (left) and AP (right) views of external carotid arteriogram
showing classic tumor stain with distortion of the bifurcation and demonstrating vascu

larity supplied by external carotid.

the other chemoreceptor structures of the
head and neck previously mentioned.t?
A patient reported by Katz!' had ten

siblings with carotid body tumors; three
of them had bilateral disease.

The presence of a slow-growing,
asymptomatic mass in the carotid tri

angle or upper neck should always elicit
consideration of carotid body tumor as

a diagnostic possibility. Other differen-

tial diagnostic possibilities include
branchial cleft cyst, neurogenic tumor
of the vagus or other cranial nerves,
nodal metastasis, lymphoma, aneurysm
or arteriovenous malformation. Specific
physical findings of diagnostic assistance
are: compressibility of the mass, a bruit,
a similar mass on the contralateral side,
other paragangliomas, or mobility of the
mass in an anterior-posterior direction

Fig. 2 Composite early (left) and delayed (right) phases of the internal carotid ar

teriograms demonstrating the blood supply and delayed staining of tumor by contrast dye
from the internal carotid.
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Fig. 3. Composite AP (left) and lateral (right) vertebral arteriograms (above) and
subtraction studies (below) showing delayed tumor staining due to the supply of blood
from the vertebral artery.

with limited mobility in a cephalic or

caudal direction. Incisional biopsy of
the mass is not warranted in most cases

until the time of definitive surgery.
Confirmation of the clinical diagnosis is
provided by angiography. The presence
of an eggshell-like mass widening the
crotch of the bifurcation of the common

carotid artery with displacement of the
internal and external carotid arteries is
pathopneumonic'" (Fig. 1). These tu
mors initially derive their vascular sup
ply from the vasa vasorum of the ex

ternal and internal carotid arteries (Figs.
1 and 2). Very little has appeared in
the literature concerning the additional
blood supply from the vertebral and
from the ascending cervical artery, a

branch of the inferior thyroid artery
which arises from the thyrocervical
trunk (Figs. 3 and 4). Without injection
of dye into these arteries major feeding
vessels may be missed. The unsuspect-

ing surgeon may be perplexed when
tourniquets are applied to the common,
internal and external carotid arteries and
vigorous bleeding still persists during
removal of some carotid body tumors.
Other exceptions to the rule of delaying
biopsy may include patients in poor
health who are not surgical candidates
and those with extensive metastatic
lymph node involvement in whom tu
mors are considered nonresectable and
in whom a histological diagnosis is de
sired prior to administration of radio
therapy.

The cells of both benign and malig
nant carotid body tumors are morpho
logically similar to those of the normal
carotid body. The tumors are com

posed of nests of small uniformly sized
epithelial cells (Zellballen) with finely
granular cytoplasm surrounded by vas

cular stroma (Fig. 5). As previously
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Fig. 4. <;omposite .arter.iogram � left) and subtraction study (right) showing dye in
the thyrocervical trunk-inferior thyroid artery-ascending cervical arteries. The tumor blush
demonstrates the supply of blood to the carotid body tumor from this vessel.

mentioned, argentaffin and chromaffin al since his experience indicated a five
cells have been identified.s-v" to ten-year life expectancy without re-

The incidence of malignant neoplasia section. Farr in 19766 reviewed the 30-

is under 10%.2 Bestler and Toomey'" year experience of 37 cases at the Mem

reviewed the literature and found that orial Hospital. Prior to 1945 the carotid

of the more than 500 cases reported, bifurcation was resected in eight pa

only 6% were classified as malignant. tients with a postoperative fatal hemi

Since minimal histological difference plegia occurring in four for a 50% mor

exists between benign and malignant tality. Since that time the Memorial

carotid body tumors, the diagnosis rests surgeons and others have adopted a

upon the presence of invasive charac- more conservative approach, meticulous

teristics or nodal metastases. Care must ly resecting the tumors and attempting
be exercised in differentiating between to leave the arterial structures intact.

multiple chemoreceptor tumors and From 1945 through 1967 this group
metastases. operated upon 18 patients in whom

Since the tumors are considered ra-
arterial repairs were required: three
perforations of the bulb were sutured

dioresistant, surgical resection offers the h
only available means of eradication.

wit one postoperative hemorrhage re-

Since the incidence of malignancy is suIting in death, and one end-to-end

low and the hazard to major vessels and
anastomosis was performed without

important nerves is evident resection event. Conley'" feels there is indication

is �ot. mandatory, particularly if con-
for removing carotid body tumors under

traindicated by other health considera- the following conditions: when the tu

tions. As late as 1957 no less an author- mors are malignant and resectable;
ity than Martin" advised against remov- when they manifest aggressive growth
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Fig. 5. Histological appearance of the
nests of small epithelial cells (Zellballen)
with intenneshed vascular spaces charac
teristic of carotid body tumors.

characteristics regardless of histological
diagnosis; when they are of small or

medium size situated in the region of
the carotid bifurcation in patients under
50; and when there is extension of the
tumor into the pharynx and palate in

terfering with swallowing, breathing
and speaking. Our experience in over

two dozen cases utilizing improved
techniques of vascular repair and graft
ing fully supports these concepts and
makes resection more feasible.

The surgical technique is based upon
several important anatomical facts. The
carotid body tumor arises in the ad
ventitia of the posterior medial surface
of the common carotid artery extend
ing cephalically to the bifurcation." The
adventitia thus provides a nice cleavage
plane, allowing meticulous resection by
cutting down, but not into, the wall of
the arteries and more or less shelling out
the arteries from the tumor. Because of
its site of origin and growth pattern, the
tumor usually encircles both internal

�nd external carotid arteries with, lastly,
mvolvement of their posterior lateral
aspects. The incision of the tumor can

thus most safely be carried out in the
latter area. There is often a significant
adherence to the wall of the bifurcation

77

and bulb where the blood supply of the
tumor arises from the vasa vasorum.

When there is marked thinning of the
arterial wall, perforation is sometimes

an. unavoidable hazard. Attempts at re

parr of the perforation when arterio

scler?tic placques are present may re

sult m further damage and actual dis

�tegra.tion of the bulb and artery. The
high risk of perforation and the ever

present possibility of damage to the
mternal carotid, requiring shunting and

�nd-to-end anastomosis or vascular graft
mg, mandate preoperative consideration
and preparation for these complications .

.

After elevation of skin flaps, reflec
tion of the anterior border of the ster
nocleidomastoid muscle, and opening of
the carotid sheath, it is essential to

loosely place controlling rubber tube
tape tourniquets above and below the

�umor, around the upper portions of the
mternal and external carotids and below
and around the common carotid artery.
Identification and ligation of feeder

vess�ls from the vertebral and ascending
cervical vessels are also important. Sili

cone-c?ated polyethylene tubing of sev

�ral diameters or prefabricated Javid
mternal-shunt catheter, Javid clamps,
Derra clamps, Fogarty® clamps and
Bulldog clamps should be in the in
strument set-up (Fig. 6).

In the event of a perforation, Satinsky
or Derra hemostats are applied and the
perforation repaired with 5-0 or 6-0
vascular silk or other permanent sutures

(Fig. 7). If the artery is more severely
damaged, a shunt can be inserted
through an arteriotomy or through the
damaged area, and by application of
the tourniquets, hemostasis is achieved
while the internal carotid is continuous
ly perfused (Fig. 8). The external caro

tid is usually resected with the tumor
and the distal branches ligated. A small
amount of heparin is injected into the
common carotid artery to

. diminish

throm?osis. In most cases (all in our

experience) an end-to-end anastomosis
can be achiev.ed, but if necessary a seg
ment of the Jugular or saphenous vein
can be obtained, placed over the shunt
and sutured into place.

'

When tumors are not resectable or
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Fig. 6. Photograph showing Fogarty®, Derra, Javid and Bulldog vascular hemostats,
tape-rubber tourniquets, and silicone internal shunt catheters.

after resection of malignant tumors,
radiation may be considered. We have
performed repeated metastatic node re

sections in one case. In younger patients
in whom resection has been thorough,
it may be better to withold radiation to
facilitate repeated resections should
they be required.

DISCUSSION

A carotid body tumor must always be
considered in the differential diagnosis
of a slowly growing mass in the upper
middle neck that has limited vertical
mobility. Arteriography has replaced
the need for biopsy except when malig
nancy is suspected and if histological
documentation is necessary prior to ad-

A B

Fig. 7. Illustration demonstrating the
technique of application of Derra clamp
and repair of perforated vessel.

ministration of radiotherapy. During
arteriography, it is important that con

trast material be passed into the verte
bral artery and thyrocervical trunk as

well as the common, external and in
ternal carotid arteries in order to reveal
all major feeding vessels of the carotid
body tumor. When an enlarged ascend
ing cervical artery (a branch of the in
ferior thyroid artery) was first encount
ered by the senior author during sur

gery, it was considered to be an anoma

lous vessel and was divided and ligated.
A B
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A failure of arteriography to demon- vessels as a routine method for control
strate, or of the surgeon to recognize, ling hemorrhage during tumor removal.
the blood supplied by arteries other The surgical instrument set-up for caro

than the internal and external carotid tid body removal should include vas

arteries may result in sufficiently un- cular hemostats, tourniquets and cathe
controlled bleeding to provide a memor- ter shunts in anticipation of major vessel
able experience. hemorrhage.

Judicious clinical judgment is neces- The numerous articles reporting cases

sary for proper selection of the course of massive hemorrhage and severe mor
of action. The options include surgical bidity, hemiparesis and death when liga
removal, radiation or observation. Sur- tion of the common and internal carotid
gical excision is indicated in younger arteries is performed indicate a relative
patients and in most patients who are ly high incidence of vascular damage
in good health with a life expectancy of during carotid body tumor removal.
eight to ten or more years. Health per- Meticulous dissection after cutting
mitting, small tumors should be re- through the tumor to the vessel ad
moved before they encircle the major ventitia has diminished the frequencyvessels and complicate surgery. Large of severe vessel injury. Extensive ad
tumors, producing symptoms such as hesiveness to and thinning of the vessel
cranial nerve palsies and difficulty in wall by the tumor frequently ( in apswallowing, speaking and breathing be- proximately one third of cases) require
cause of intraoral extension, should be suture repair. When the thinned vessel
excised. wall also contains numerous arterio-

The surgeon undertaking removal of sclerotic plaques, distintegration of the
any carotid body tumor must be pre- carotid bulb can occur with application
pared to control massive hemorrhage of the vascular hemostats. This was

and have experience in vascular repair, experienced in four cases (approximate
end-to-end anastomosis and, if neces- ly one sixth) of our series and a similar
sary, vein graft replacement of a seg- incidence was reported by Farr." The
ment of the internal and carotid arteries. necessity of early tourniquet control of
The high morbidity and mortality rate the common, internal and external caro

contraindicates simple ligation of these tid (or its branches) is evident.
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GLOMUS JUGULARE AND VAGALE

JOSEPH H. OGURA, MD

GERSHON J. SPECTOR, MD

ST. LOUIS, MISSOURI

MOKHTAR GADO, MD

The therapeutic results in 72 patients with glomus jugulare and nine with glomus vagale
have indicated a surgical cure rate of 80% in the former and 100% in the latter. Radiotherapy
demonstrated a 65% tumor response rate and a 25% cure rate histologically and clinically. Em
bolization with Gelfoam® beads in seven patients resulted in diminished tumor size and arterial
circulation from the external carotid system. However, in all cases the tumor persisted. Emboliza
tion diminished intraoperative bleeding. Nevertheless, the use of embolization as a palliative
modality demonstrated significant symptomatic relief in aged, debilitated patients and in all
patients with large inoperable glomus jugulare tumors.

Glomus tumors or chemodectomas
arise from the chemoreceptor system
found along the jugular bulb, middle
ear, vagus nerve and chest.':" They are

the most common neoplasms of the mid
dle ear. Many aspects of this article
have been previously published.v-" This
paper updates our results. In addition,
we will emphasize embolization>' which
can serve a useful purpose, in some

cases, prior to resection and perhaps
may be an adjunctive therapy for symp
tomatic relief in those tumors which are

not resectable or in debilitated patients.
ANALYSIS OF CLINICAL POPULATION

Glomus tympanum tumor, common

tumors originating in the middle ear,
and carotid body tumors have been ex

cluded from this series. In this study
there are 72 glomus jugulare tumors and
nine glomus vagale tumors. The male to
female ratio is 6: 1. The average age is
53 years with a range of 16-83 years.
Average duration of symptoms prior to

diagnosis is 13.1 months. The incidence
of multiple tumors is 10%.

CLINICAL SIGNS AND SYM:PTOMS

The majority of these cases had con

ductive hearing loss, pulsating tinnitus,
or a mass behind the tympanic mem

brane (Tables 1 and 2). Neurologic
deficits of the cranial nerves were com

mon. Most often the VII nerve was

paralyzed. Less often VIII (labyrinthine
invasion), IX, X, XI, XII, or sympa
thetic nerve paralysis occurred (Table
3). Bleeding from the ear or a protrud
ing polyp in the external auditory canal
was present in about one third of the
cases of glomus jugulare tumors (Table
1). A mass was palpated in the neck in
seven of nine cases of glomus vagale
tumors (Table 2).

Neurologic involvement of cranial
nerves is of critical importance because
these nerves may delineate routes and

TABLE 1. PRESENTING SIGNS AND
SYMPTOMS IN 72 GLOMUS

JUGULARE· CASES

Sig1l8 and Symptoms
No. of

Patients %

Conductive loss 42 58
Tinnitus 40 56
Mass of external canal It 21 29

Bleeding 21 29
Mass behind ™ 33 46
Aural discharge 21 29
Aural pain 22 31
Vertigo 15 21
Brown's sign 19 26
Mass in neck 5 7
Canal paresis 8 11

Decreasing vision 2 3
Cranial nerve palsy 27 38

"'Fourteen cases treated initially elsewhere,

From the Departments of Oto!aryngo!ogy and Radiology, Washington University Schoo! of
Medicine, St. Louis, Missouri.
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TABLE 2. PRESENTING SIGNS AND
SYMPTOMS IN 9 GLOMUS

VAGALE CASES

Signs and Symptoms
No. of

Patients

Mass in neck
Pharyngeal mass

Pharyngeal pain
Sudden deafness
Black-out spells
Vertigo
Cranial nerve palsy

7
4
3
1
1
1
5

78
44
33
11
11
11
55

areas of the cancer's extension. There is
cranial nerve involvement in 38% of glo
mus jugulare tumors and in 55% of
glomus vagale tumors.

Glomus jugulare tumors located in the
jugular bulb have ready access to vari
ous portions in the temporal bone and
the foramina at the base of the skull,
since these tumors spread along the lines
of least resistance. Intracranial extension,
therefore, can follow along the carotid
artery, cranial nerve foramina, into the
nasopharynx, intravascularly into the
lateral sinus and inferior petrosal sinus,
or follow the temporal bone air cell sys
tem to the petrous apex, retrofacially
or via mastoid air cells.

The signs and symptoms of glomus
vagale tumors are more difficult to diag
nose and are less specific. The most

predominant sign is a neck mass, high
in the neck. The mass may be pulsatile
and have a bruit. Ipsilateral paresis
involving the IX and X nerves may be
present in half of the cases. The XI and
XII nerves are infrequently involved.
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Occasionally pharyngeal swelling may
be evident in the tonsillar area and later
al oropharyngeal wall. The mass is not
associated with pain or severe discom
fort. Generally, the symptoms are re

ferable to the parapharyngeal space.

NEURORADIOLOGIC EVALUATION

Plain x-rays of the skull and mastoid
x-rays are the least useful tests and give
minimal information on localization and
growth patterns. Polytomes indicate 1)
a general picture of the osteology, i.e.,
specific patterns of bone destruction, 2)
areas of bone erosion, i.e., indicating
direction of tumor growth, 3) a soft
tissue mass in the middle ear with or

without ossicular destruction, 4) invasion
of cochlear or VII nerve ( fallopian)
canal. CAT scanning with or without
contrast may give additional informa
tion with respect to CNS invasion.

Retrograde venous [ugulography'" in
dicates the inferior border of the tumor,
intraluminal invasion or extraluminal
compression of the jugular vein lumen
or CNS invasion of the sigmoid sinus,
lateral sinus, or inferior petrosal sinus.

The arteriogram distinguishes be
tween various types of chemodectomas
as well as other vascular tumors. It
delineates the superior and inferior bor
ders of the tumor. It indicates the blood
supply of the tumor. CNS invasion is
indicated by arteriography by means of
two findings: visualization of direct
tumor invasion of the CNS and obser
vation of abnormal CNS vessels arising
from the internal carotid artery to sup
ply the tumor.

TABLE 3. CRANIAL NERVE PALSIES IN GLOMUS JUGULARE AND
GLOMUS VAGALE TUMORS

No. of No. of
Glomus Vagale Glomus ]ugulare

Cranial Nerve Palsies Patients % Patients %

Total incidence of palsies 5 55 27 38
VII 0 0 17 24
VIII (labyrinthine invasion) 1 11 3 4
IX 4 44 2 3
X 2 22 5 6

XI 1 11 2 3
XII 1 11 7 10
Horner's (sympathetics) 1 11 4 6



82 OGURAETAL

Surgery

TABLE 4. THERAPEUTIC RESULTSo

Radiation Combined

Glomus Jugulare
Glomus Vagale

39/49 ( 80%)00
8/8 (100%)f

*Cure rate, 6.5 years NED.
**Three cases beaded, two not resected.

CLINICAL DETERMINANTS REGARDING

SURGICAL INTERVENTION

I

Generally, extracranial tumors or those
which arise posterior to the internal ca

rotid artery are amenable to surgery.
Consequently, such findings as paralysis
of the V (always sensory) or VI (Dorel
lo's canal) nerves, papilledema (initially
ipsilateral), or hydrocephalus represent
stages of glomus tumors which are not

resectable.

Ipsilateral involvement of the IX, X,
or XII nerves does not imply that the
lesions are not resectable. However,
tumor extension to the nasopharynx, the
petrous apex or anteriorly along the ca

rotid artery intracranially imply non

resectability. Posterior extension along
the jugular vein or sigmoid sinus are

resectable. Intracranial extension gen
erally follows more than one pathway
through the foramina of the base of the
skull. This finding explains the frequent
surgical failure rate.

-

TUMOR EMBOLIZATION

If the tumor is advanced or extensive,
embolization of selected branches of the
external carotid artery may temporarily
decrease tumor vascularity and al
leviate troublesome symptoms. Vascular
embolization of glomus tumors with
Gelfoam® beads is used as an adjunct
to surgery or for palliation to control
symptoms. This is accomplished by- de
creasing tumor swelling as its blood
supply is diminished. Seven cases have
been done in extensive lesions or in

high-risk patients. In all cases, repeated
carotid arteriograms three months to
two years later indicated decreased tu
mor vasculature.

SURGICAL THERAPY

Surgery is the preferred treatment of

7/11 (64%)
0/0 (0%)

3/12 (25%) tt
0/1 (0%)

tOne case beaded, completely resected.

t tThree cases beaded, all persisted.

choice (Table 4). About 80% of the glo
mus jugulare tumors and 90% of glomus
vagale tumors are surgically resectable.
Only 25% of glomus tumors are radio
curable. Because of the slow growth of
the tumors and small metastatic rate,
patients who are very old and debilitated
are not operated upon. In most cases,
these patients outlive their disease.

A combined radical mastoid, hypo
tympanic and neck resection is the stan
dard procedure for glomus jugulare tu
mors that do not invade the central
nervous system. The jugular vein is al
ways taken with the resection whether
the tumors invade the jugular vein lu
men or extraluminally compress the vein.

It is advisable to approach the tumor
from the neck (i.e., from below) by
isolating and ligating the major feeding
vessels from the external carotid artery.
The ascending pharyngeal, posterior
auricular, occipital, internal maxillary
and feeding branches of the vertebral
artery are usually involved. The cranial
nerves are identified and preserved. The
jugular vein is isolated but not tied
initially. This is done to allow venous

return of blood from the tumor to avoid
swelling and congestion of the tumor
with blood prior to resection. A standard
radical mastoidectomy is then performed
with facial nerve decompression and
mobilization, if required. The sigmoid
sinus is exposed, compressed and ligated.
The lower end of the jugular vein is

ligated below the level of tumor removal.

Resection of the glomus jugulare tu

mor is based on the inferior petrosal
sinus, since it is not visible until the
tumor is removed. This sinus lies medi
ally to the tumor and may produce brisk

bleeding that can only be controlled by
compression. One must not press so hard
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Figs. 1, 2, and 3. Resection of glomus vagale
tumor. T - Tumor; D - Hypoglossal nerve; C -

Internal jugular vein; B - Internal carotid artery;
A - External carotid artery; E - XI nerve; F -

Carotid artery; V - Vagus nerve.

as to deviate the brain stem and pre
cipitate a respiratory or cardiac arrest.

Temporal bone resection should not be
employed. It is the wrong operation for
this tumor since it would cut across the
planes of tumor spread, leaving the
tumor medial to the resected margin. A
careful and meticulous otologic proce
dure is the treatment of choice.

Resection of glomus vagale tumors

only requires a neck approach (Figs.
1, 2, and 3). However, a standard cer

vical approach may not be adequate for
exposure of the base of the skull, of the
jugular foramen, or to control the bleed
ing. Occasionally, removal of the trans
verse processes of cervical vetebrae, sty
loid process, or mandibular osteotomy
may be needed for exposure.
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Fig. 4. A) Arteriogram (subtraction technique) demonstrating large glomus vagale
tumor and displacing internal carotid artery anteriorly. B) Capillary phase of arteriogram.
Note rich vasculature of tumor. C) X-ray photograph of resected tumor specimen which
delineates beads in tumor; patient was beaded three days prior to surgery.

Branches from the external carotid
artery supplying the intravagale portion
of the tumor are ligated. These are gen
erally identified from the preoperative
arteriogram. It is necessary to identify
and preserve the X, XI, and XII cranial
nerves. Dissection usually follows the
carotid sheath. Occasionally, the internal

jugular vein may need to be sacrificed.
Transection of the X nerve is usually
not necessary. The blood supply from
the vertebral artery is medial to the
tumor and may need to be ligated after
tumor removal.

Radiotherapy in doses from 4600-6000

IW(;

Fig. 5. A) Large glomus jugulare tumor (subtraction technique). Catheter in place
(two arrows). Note tumor circulation from ascending pharyngeal artery (single arrow).
B) Catheter in place in external carotid (two arrows). Blanched tumor vasculature and
occlusion of ascending pharyngeal artery (single arrows).
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rads yields a 65% tumor response rate

(histologically) and a 25% "cure" rate

clinically and by arteriography.

RESULTS

The therapeutic results are listed in
Table 4. The best results were obtained
by surgery. Preoperative radiation fol
lowed by surgery in glomus jugulare
tumors may aid in resection of large
tumors, i.e., 64% cure rate. However, if
combined neurosurgical and mastoid
neck procedures are anticipated, radia
tion should not be used since there is a

high risk of CSF leak and meningitis.
Also, if fascia lata grafting of the dura
is required, radiation cases will not heal
adequately (we have had. three deaths
in the past). In the past six years, there
have been no deaths from surgery with
our present procedure.

The major problem in most instances
can be divided into two factors, i.e ..

exposure and bleeding. The problems of
exposure have been outlined above ex

cept for those unresectable lesions which
lie anteriorlv to the internal carotid
artery. Bleeding is. therefore, a major
issue. The transfusion range for these
cases is 0-14 units of blood with an

average of 4 units. One patient had a

pulmonary embolism and another pa
tient had respiratory arrest while the
tumor was being removed from the in
ferior petrosal sinus. All patients sur

vived the surgery and left the hospital
in reasonably good condition. The major
complications included persistance of
tumor, and facial nerve palsy in seven

patients.
In our series most of the lesions were

large. The surgical cure rate for glomus
jugulare tumors was 80% and glomus
vagale 100%. For surgical failures, re

operation. radiation or embolization is
emploved. The latter procedure is usu

ally of little Ionglasting benefit. Reoper
ation may occasionally be easier tech
nically than the initial surgery if the
lesion is devascularized. Recently, we

have used embolization of the external
carotid artery branches in order to con

trol surgical bleeding or symptoms for
inoperable lesions. Obviously, tumor vas-

culature from the CNS was not affected
by this technique. However, arterio

grams, even two years later, demonstrate
a diminished arterial supply to the tumor
from the external carotid system. Of the
seven cases that were treated, one was

resected successfully with no transfusion
and six cases had persistent tumor in
the-CNS, i.e., in those areas where tumor

beading was not attempted. On arteri
ography the latter six cases had dimin
ished blood supply from the external
carotid system. This technique may
prove to be a valuable adjunct in the
future.

DISCUSSION

Lussenhop and Spence'" and Lussen
hop et a}16 described the use of SilastiC®
artificial emboli in the treatment of
cerebral arteriovenous malformations.
They demonstrated that emboli are pref
erentially directed to the malformation,
guided by two factors: 1) the larger
caliber of the vessels feeding the mal
formation compared to those feeding
the brain, and 2) the configuration of
arterial branching, success being more

likely to occur when the feeding arteries
represent the continuation of the parent
trunk. Newton and Adams'" described
embolization of a spinal angioma by
injected lead pellets via a percutane
ously introduced catheter as opposed
to surgical arteriotomy utilized by other
reports.": 16, 18

Since then, percutaneous catheter em

bolization has become more popular19,2o
for treatment of cerebral and spinal
arteriovenous malformations. It requires
no surgical incision or general anes

thesia, does not entail damage to the
carotid or vertebral arteries and it per
mits direct clinical observation of the
awake patient, an important guide dur
ing the procedure. Besides. the proce
dure can be repeated at a later date, if
necessary, without sacrifice of an artery
or reoperation through a previously
scarred site."? Concomitantly, reports
appeared describing the use of this tech
nique in treatment of gastrointestinal
hemorrhage." intractable epistaxis," as

well as extracranial vascular neoplasms."
Proximal ligation of the external ca-
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rotid artery fails to produce an effective
decrease in vascularity of the tumor fed
by branches of this artery. This failure is
the result of collateral flow through a

multitude of anastomotic channels which
connect these branches with those of
other arteries in the neck such as the
vertebral, the opposite external carotid,
the ascending cervical and the deep
cervical arteries. The "opening up" of
such anastomotic channels has been
demonstrated angiographically and has
caused technical difficulties at reexplor
ation.

Embolization aims at blocking the
vascular bed of the tumor, causing
thrombosis and preventing the establish
ment of collateral channels as long as

obliteration of the vascular bed is main
tained. This technique is used in four
instances: 1) preoperative reduction of
the mass of tumor and anticipating re

duction of intraoperative bleeding, done
in three cases of glomus jugulare and
one glomus vagale tumor (Fig. 4 A, B,
and C); 2) in patients who refuse sur

gery, one patient; 3) in massive tumors
that extend intracranially and are not
resectable, one patient (Fig. 5 A, B);
or 4) in debilitated, aged patients who
cannot tolerate the' surgical procedure,
one patient. In the third and fourth
groups, we had two patients where selec
tive embolization was performed with
dramatic symptomatic improvement and
significant reduction of tumor vascula
ture on repeated arteriography.

, In a series of 27 cases of lesions ex

trinsic to the central nervous system
treated with percutaneous embolization,

. Hilal and Michelsen= included eight
case of glomus jugulare tumors. In five
of these, embolization was performed as

a preoperative procedure and resulted
in complete excision without need for
transfusion in three cases and permitted
a wide partial resection in two cases. In
two of the remaining three cases, em

bolization was the only therapeutic
measure, and it resulted in disappear
ance of the symptoms in two cases (one
of them was followed for five years).
The last patient in the series was the
only death in the entire experience of
more than 100 patients.

We have had no major complications
from embolization in our small series.
However, there have been some reported
by other neuroradiologists. One patient
had a temporary Horner's syndrome as

our only complication in this series.

Theoretically, Gelfoam® beads can es

cape into the intracranial circulation via
the backflow to give rise to central ner

vous system complications, i.e., CNS in
farctions. For example, with occlusion of
the external carotid artery by emboliza
tion there may be an increased backflow
to the internal carotid artery. Emboli
may escape from the external system to

lodge in the internal carotid circulation
and infarct the brain.

In another series of patients with
nasopharyngeal angiofibromas, we have
had, in one case out of 12, a transient
CVA which cleared up in two hours. In
another patient, emboli were detected
in the middle cerebral artery, but the
patient was asymptomatic.

Selective angiography of the external
carotid artery is an indispensable pre
requisite to embolization. The vessels
feeding the tumor are identified. The
catheter should be advanced' as close as

possible to the lesion before emboli are

introduced, This will reduce the chances
for reflux of emboli back into the carotid
bifurcation where stray emboli may en

ter the internal carotid artery. This may
be reduced further by. the use of a

double lumen balloon catheter."

Radiopaque Silastic® spheres and
Gelfoam® were most frequently used
for embolization. Silastic® spheres (.5-4
mm in diameter) are impregnated with
barium and are, therefore, radiopaque
for visualization on radiographs. They
require, however, a special, large diam
eter catheter which may be difficult to
maneuver into various arterial branches.
A 3 mm sphere requires a .110 inch inner
diameter catheter." Gelfoam®, on the
other hand, may be cut in relatively
large pieces which can be squeezed
through the usual angiographic catheter.
It may be mixed with tantalum powder,
a radiopaque marker, to permit radio
graphic detection. Its most serious dis
advantage is recanalization of the oc

cluded vessels. This renders it suitable
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only for temporary preoperative emboli
zation. Manelfe et al,24 using the renal
artery of the dog as the experimental
model, studied the results of emboliza
tion by serial angiograms up to 30 days
after the procedure. They demonstrated
secondary recanalization in two out of
three animals.

More recently, liquid Silastic's, an

intravascular adhesive, has been devel
oped in a low viscosity liquid form'"

which can be injected through a small
double lumen catheter and will poly
merize into a hard rubbery substance in
5-6 minutes producing permanent oblit
eration of the vascular bed of the tumor.

In conclusion, glomus jugulare and
vagale tumors present a major problem
for therapy. Recent refinements in diag
nostic evaluation and treatment tech
niques have improved the therapuetic
outcome.
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JUVENILE NASOPHARYNGEAL ANGIOFIBROMA

HUGH F. BILLER, MD

NEW YORK, NEW YORK

The diagnosis of angiofibroma can be suspected in most cases by clinical examination, sup
plemented by routine x-rays and tomograms and is confirmed by angiography. Adjunctive ther
apy including embolization, estrogens, cryotherapy and arterial ligation is discussed. Surgical
resection is the preferred treatment. Radiotherapy as the primary treatment modality is contra
indicated except in select cases.

Juvenile nasopharyngeal angiofibro
ma, a histologically benign, but at times,
a clinically malignant vascular tumor of
adolescent males, continues to challenge
the head and neck surgeon. The im
proved surgical curability of this lesion
over the past 10 to 15 years has been
primarily related to preoperative angie
graphic tumor assessment and the selec
tion of surgical approaches dictated by
the extent of the tumor. At the present
time there remains controversy related
to the following: diagnostic procedures,
adjunctive surgical therapy and the role
of radiotherapy in the treatment of these
tumors. This presentation will be limited
to these controversial areas.

DIAGNOSIS

The experienced pathologist is able to

diagnose angiofibroma accurately, on

biopsy, in practically all cases. There are

no contraindications to biopsy, provided
the surgeon recognizes that the lesion
may bleed profusely. This usually re

quires nasal packing and, occasionally,
. transfusion. Anticipation of the diagno
sis, therefore, requires biopsy in the op
erating room usually under general an

esthesia. The alternative method to bi
opsy, for diagnosis, is arteriography.
The arteriographic picture is diagnostic
for angiofibroma. The arteriogram is also
necessary to define the vascular supply
and the extent of the tumor. The latter
can be determined by computerized ax

ial tomography (CAT) but, unfortu-

nately, the blood supply to the tumor
is not identified by this method. If ar

teriography is employed as a diagnostic
method then occasionally patients pre
senting with nasopharyngeal masses

which are not angiofibromas may under
go unnecessary arteriography.

In the present series of ten cases, three
patients were biopsied for diagnosis.
These three patients, clinically, had a

preoperative diagnosis of angiofibroma.
All patients required general anesthesia
for biopsy and postoperative packing.
One required a transfusion. Four pa
tients with nasopharyngeal masses, sus

pected of being angiofibroma by the re

ferring physician following physical ex

amination, routine sinus x-rays, and tom

ograms were thought clinically to have
lesions other than angiofibromas. These
patients did not have aiteriograms but
underwent biopsy. The results were an

trochoanal polyp in three. patients and
lymphoma in one patient. It is evident
that with accurate clinical assessment

supplemented by routine sinus x-rays
and, at times, CAT scans and tomo
grams, the clinical diagnosis of angio
fibroma is very accurate. The number
of unnecessary arteriograms will be very
few. At the present time arteriography
in most institutions has less morbidity
than biopsy. Therefore, arteriography is
used for diagnosis. Biopsy for diagnosis
in most institutions should be limited to
those lesions which, clinically, are felt
not to represent angiofibroma. In those
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hospitals where arteriography is not per
formed or the experience is limited, bi
opsy would be indicated for diagnosis.

ADJUNCTS TO SURGICAL REMOVAL

Adjunctive procedures are used to de
crease blood loss at the time of surgical
resection. Cryosurgery, estrogens, em

bolization, artery ligation and preopera
tive radiotherapy have been used as ad
junctive measures.

Cryotherapy has not been effective in
our experience. Only small lesions lim
ited to the nasopharynx can be frozen
sufficiently to reduce bleeding. These
small tumors can be removed with min
imal blood loss without cryotherapy.

Estrogen therapy has been advocated
to decrease tumor size and vascularity
prior to surgery. Schiff' and Walike and
Mackay" demonstrated increased colla
gen tissue and reduced vascularity on

comparing preoperative biopsy with
postoperative specimens in patients
treated with estrogens. Histological
evaluation is not a reliable indication of
decreased vascularity since sections from
the same tumor specimen may show var

iable histologic vascular patterns. Chris
tianson et al" noticed decreased tumor

size, clinically, in five of seven cases

treated with estrogens. In three of the
five patients, pre and postestrogen ar

teriograms were reported as demonstra
ting decreased vascularity. Duckert et
al" reported evidence of decreased tu
mor size as measured on CAT scan fol
lowing estrogen therapy. Not all authors
agree that estrogen will demonstrably
reduce blood loss at the time of surgery.
A recent patient with a recurrent angio
fibroma with significant internal carotid
artery blood supply received six weeks
of diethylstilbestrol (15 mg/ day). Com
parison of pre and postestrogen CAT
scans showed resolution of thickened in
flammatory sinus and nasal mucosa and
only slight decrease in the size of the
tumor. Pre and postestrogen arterio
grams demonstrated no change in the
vascular pattern. In our experience, es

trogens have had no clinical efficacy in

reducing blood loss.

Embolization as an adjunct has con-

sistently decreased vascularity of the
tumors arteriographically and clinical
ly. The size of the tumor does not

change significantly. Embolization may
be performed a few days prior to sur

gery or at the time of surgery. Gel
foam® or beads may be used. Experi
ence is required to avoid reflux of em

boli into the internal carotid artery
when percutaneous catheterization is
used. This risk, though smail, has de
terred the author from using the percu
taneous technique. Embolization is re

served for large lesions which have both
internal and external carotid blood sup
ply or tumors which have intracranial
extension that are deemed resectable.
Embolization in these cases is performed
at the time of surgery with direct exter
nal carotid exposure and proximal ex

ternal carotid ligation, thereby avoid
ing internal carotid emboli. Transantral
internal maxillary ligation is performed
routinely for all other cases. Clinically,
the amount of bleeding with emboliza
tion is less than with transantral liga
tion. The rationale for not performing
embolization routinely as described
above, is related to the necessity of ex

ternal carotid artery ligation with resul
tant inability to perform subsequent ar

teriography for recurrent tumors.

Preoperative radiotherapy will dimin
ish vascularity and frequently tumor
size but is not used because of the po
tential sequelae in later years.

RADIATION THERAPY

Briant et al" advocate radiotherapy as

the primary treatment of angiofibroma.
This is an aggressive, radical approach
for a benign lesion in young patients.
Though sufficient time has not elapsed
to determine the morbidity related to

radiotherapy in the treatment of angio
fibroma, there is sufficient evidence
from observation of other benign con

ditions treated by radiotherapy that
when alternative treatment is available,
radiotherapy is contraindicated for be
nign tumors in young patients. The ra

tionale for radiotherapy is based on the
poor results with surgery. Briant et al
state that the results of successful angi
ofibroma surgery at Princess Margaret
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Hospital were 1 case in 19. It is unfortu
nate that the results of radiotherapy are

compared to surgical results of earlier
years when transoral avulsion or piece
meal removal of the tumor were the pro
cedures usually employed. It is evident
that in the past ten years with improved
definition of tumor extent, determination
of blood supply and appropriate surgi
cal exposure, the results with surgery
for extracrauial disease are excellent.
Christianson et al" report 79% cure with
surgery, Boles and Dedo" 78%, Biller"
72%, Jafek et al" 90% cure with surgery.
In the present series nine of ten patients
were cured. With second procedures on

those primary failures the percentage is
increased to over 90%. It is our feeling
that radiotherapy is contraindicated as

a primary treatment modality for angio
fibromas which do not demonstrate in-

tracranial extension or extensive inter
nal carotid blood supply. In most series
intracranial extension represents ap
proximately 5% to 10%. Radiotherapy is
indicated in some patients who have in
tracranial extension. This is true if the
intracranial tumor has significant blood
flow from the internal carotid artery.
Patients who have intracranial extension
with minimal or no internal carotid ar

tery supply.. can be operated upon. The
extracranial portion of the tumor is re

moved and the intracranial portion is
followed postoperatively by CAT scans

or arteriography. Postoperatively, if
there is evidence of increasing intra
cranial size, then radiotherapy is indi
cated. Radiotherapy, therefore, is re

served for only a few select cases. In
our experience it has been used in 1 of
12 cases, or 8%.
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HEMANGIOMAS OF THE HEAD AND NECK
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ANN ARBOR, MICHIGAN

Hemangiomas are an interesting group of lesions which affect many anatomical structures
of the human body. Interest today is confined to head and neck lesions which can occur in the
infant, child or adult. Benign lesions affect the great majority of patients as contrasted to ma

lignant ones. Diagnosis of the superficial lesions is usually made by inspection and palpation
while additional diagnostic procedures (radiological studies and surgical exploration) may be
indicated in patients with deep lesions.

Classification of vascular lesions of the
head and neck should be designed to
aid the physician in diagnosis and
therapy. It should be understandable to

all and in particular to those who are

concerned with some phase of patient
care. Satisfactory classifications also al
low for coding and retrieval of patient
data which can be used for clinical re

search.

Classification of hemangiomas of the
head and neck may be oriented to his
tology, anatomy and pathogenesis for
meaningful guidance and such group
ings are presented below.

CLASSIFICATION

HISTOLOGIC

1. Hemangiomas
a. Capillary
b. Cavernous
c. Mixed
d. Invasive

2. Lymphangiomas
a. Capillary
b. Cavernous
c. Mixed
d. Invasive

3. Hemangiopericytoma
4 .. Intravascular angiomatosis (repair

of thrombus)
5. Malignant angiosarcoma (Kaposi's

sarcoma)

6. Vascular anomalies
a. Congenital

1) Venous aneurysms
2) Congenital phlebectasia
3) Arteriovenous fistulae

b. Traumatic

ANATOMIC

1. Parotid

2. Oral cavity - tongue
3. Face - neck

4. Pharynx (naso-oro-hypo)
5. Larynx
6. Nose

7. Orbit

8. Osseous structures (skull, temporal
and facial bones)

PATHOGENIC

1. Hematomas

2. Neoplasms
3. Anomalies

4. Vascular repair
a. Traumatic
b. Infection
c. Thrombus and phleboliths

I t is obvious that all vascular lesions.
listed cannot be discussed at this time,
so this presentation will be limited to

patients with the more common lesions.

From the Department of Otorhinolaryngology, University of Michigan, Ann Arbor, Michigan.
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The discussion will include patients with
visible and superficial lesions as well as

those with deep lesions. Lesions of the
pharynx, larynx and esophagus, although
not visible, are considered superficial in
relation to the regional mucous mem

branes.

Lastly, a satisfactory classification can

aid the clinician in differential diagnosis
so that a correct diagnosis can be made
and the patient treated accordingly.

CASE PRESENTATIONS

Hemangiomas of the parotid gland
are the most common tumor of this site
in infants. Diagnosis is made by inspec
tion and palpation. History may be rele
vant also, since soon after birth there is
a period of rapid growth of the lesion.
The whole parotid gland may be in
volved. In the head-hanging position the
overlying skin often reveals bluish dis
coloration as well as a sensation of
doughy engorgement to palpation.
Treatment of choice is conservative ob
servation.' Parents must be fully in
formed as to what to expect. It is rare

indeed for the surgeon to be forced to
perform surgery from the standpoint of
infection, hemorrhage, ulceration or fail
ure of the lesion to involute. Systemic
cortisone and scarifying agents by injec
tion are not recommended. The whole
body surface must be examined for

-

su

perficial skin hemangiomas." If present
these lesions may be the first to involute
and hence can act as a prognostic clin
ical guide for the physician.v" For those
rare patients wherein the hemangioma
does not involute, surgery may be indi
cated. The facial nerve is preserved. In
those patients who have experienced
surgery the microscopic examination of
the removed tissue shows glandular tis
sue atrophy and venous channels (cases
cited. )

Hemangiomas can occur on mucous

membrane surfaces including the naso-,
oro- and hypopharynx mucous mem

branes of the nasal chambers, larynx,
esophagus and tracheobronchial struc
tures." The lesions are capillary, cav

ernous or mixed. Size may be a factor
as to functional impairment. Subglottic

hemangiomas in the infant may cause

breathing difficulties necessitating tra

cheostomy. Decannulation can usually
be done after involution of the lesion
takes place.' Surgical excision may be
indicated in certain other lesions associ
ated with mucous membranes. In this
instance, hemorrhage, infection or im

pairment of function are indications for
surgery. Radiation therapy''-" can be and
is used in some patients, remembering
that in later years neoplasms may de
velop at the radiated site. This is par
ticularly true when radiation is delivered
at a younger age (cases cited).

Hemangiomas can occur in the soft
tissues without surface marking. Thus
patients have been encountered with
deep lesions (deep in relation to the
dermis and mucous membranes) of the
face, neck and orbit. Likewise these
lesions may be capillary, cavernous or

mixed. Diagnosis can usually be made
by inspection and palpation. Surgical
excision is the treatment of choice in

preference to radiation therapy (cases
cited) .

Hemangiomas of the tongue can be
so large that there is functional impair
ment. In this instance there may be dif
ficulties in eating, breathing and talking.
The tongue rmv protrude and cannot
be retracted. The mandible, maxilla and
teeth may be deformed. Surgical exci
sion of segments of the tongue may be
the only treatment which will relieve
symptoms through a reduction in size of
the tongue. The surgical excision of por
tions of the tongue are planned to elim
inate impairment of function. Trache
otomy is usually indicated during and
after these surgical procedures (often
more than one). Smaller hemangiomas
of the tongue occur and. if svmptomatic,
can be excised in a wedge-shaped man

ner without functional impairment
(cases cited).

A venous aneurysm of the parotid
gland can occur'? and one such patient
was operated upon. Strome>' reported
this case in 1970. There is apparently
an ectasis of venous channels in the
vicinity of the narotid gland and within
the gland itself. One large vein is re

sponsible for the blood circulation to
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the ectatic portion. In the surgical re

moval once this "channel" is ligated the
venous aneurysm collapses. The facial
nerve is preserved (cases cited).

Venous aneurysmal bone cysts occur

in bones of the face, mandible and skull.
Etiology is perhaps related to trauma,
infection or congenital causes. Swelling
and tumor mass are characteristic. Ra

diograms are helpful in diagnosis show
ing rarefaction of bone. Surgery is the
treatment of choice (case cited).

Lastly phleboectasia of venous chan
nels can occur causing enlargement and
engorgement of the parotid gland and
surrounding tissues. There is no set pat
tern as to vessel arrangement. The head
hanging position may cause extreme

engorgement and doughly swelling. This
sign along with venograms is usually

diagnostic. Venous channels are usually
so diverse and large that surgery is not

feasible, especially when the pterygo
maxillary space and base of the skull are

involved (case cited).
In conclusion, vascular lesions of the

head and neck vary in size and anatom
icallocation. Surgery may be the treat
ment of choice in some patients while
observation may be indicated in others.
Some vascular venous lesions are of such
magnitude that surgery would endanger
the patient's life. In these no curative

therapy is available. In less forboding
lesions some form of radiation therapy
may be indicated. This modality must
be used in carefully selected patients
and in patients with capillary or small
cavernous lesions. Cortisone has not
been efficacious nor have sclerosing
agents.
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CLINICAL CORRELATION OF ANOMALIES OF THE SUPRAGLOTTIC
LARYNX WITH THE STAGED SEQUENCE OF NORMAL
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The clinical correlation of the authors' observations on human laryngeal development with
existing literature supports the suggestion that earlier concepts, specifically by Frazer, may not
be valid. It is further proposed that development of the human larynx may similarly correspond
in man to that of the rat. Congenital laryngeal malformations are fundamentally associated with
a disturbance of epithelial mesenchymal interactions, particularly related to a premature arrest of
the normally vigorous epithelial activity.

l. The infant larynx has certain fun
damental peculiarities of structure that
must be considered in its examination
and treatment.

ment, but not to try and answer the
question as to a definite mechanism of
either normal or abnormal development.
Correlation with the clinical and normal
larynx will be estimated within the em

bryonic period although some reference
will be made to the fetus.' It is not the
function of this article to provide a de
tailed record of the early development
of the larynx. Table 1 summarizes some

of the key events that occur in reference
to the Carnegie system of staging and
classification of normal laryngeal de
velopment.

4. Tracheotomy conserves the laryn- One of the ultimate goals of scientists

geal structure better than intubation in throughout the history of medicine has
infants. been to establish norms related to the

conditions of. health and disease. To
5. Symptoms of laryngeal disease in separate the normal from the abnormal

infants are frequently disregarded until was and still is the obsession of investi-
.

serious secondary complications devel- gative minds in all spheres of intellec
op. Inspection of the larynx by the tual life. Consequently, to compare an

laryngologist will permit a correct diag- abnormal phenomenon with an estab
nosis and save the lives of many infants.' lished normalcy is an ideal circumstance.

Although the infant larynx represents
It is recognized that an individual norm

the first period of the clinical larynx, it does not provide an established reliable
is still only a later period of growth and criterion for comparison, at least not in

development that began in embryonic biological circumstances. An average
life. It is the intent of this manuscript norm based on the observations of a

to establish a relationship with the number of biologically similar individ
Carnegie staging systemv" and the se- uals was introduced into medical sci
quence of events of laryngeal develop- ence. This methodology with slight mod-
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2. Complete examination can be made
only by the direct method. The diffi
culties of the examination are more ap
parent than real if the proper prepara
tion, instruments and technique are used.

3. A method of measuring the larynx
is offered. The most important measure

ment in the infant larynx is the subglot
tic diameter.
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TABLE 1. THE CARNEGIE SYSTEM STAGING OF NORMAL
LARYNGEAL DEVELOPMENT

Carnegie Approx. Length Pairs of
Stage Age (days) (mm) (Ca) Somites Features

1-8 Stages are based on the morphological
appearance of the embryo or its

covering (chorion).
9 20 1.5-2.5 1-3 Foregut is present, the median

pharyngeal groove,"
10 22 2-3.5 4-12 Median pharyngeal groove includes the

laryngotracheal sulcus and the pulmonary
primordium at its caudal expansion."

11 24 2.4-4.5 7.3-20 Pulmonary primordium divides into right
and left lobes,"

12 26 3-5 21-29 Tracheoesophageal septum forms from
endodermal proliferation of the lateral
walls,"
Mesoblastic elements of the larynx are

massed caudal to the third pharyngeal arch
where the superior laryngeal nerve

terminates,"

13 28 4-6 30+ Endodermal central cells of the tracheo-
esophageal septum undergo necrosis,"

14 32 5-7 The epithelial lamina of the larynx forms.
The hypopharyngeal eminence, the aryte-
noid swellings and first indication of the
aryepiglottic folds appear.
The site of the laryngeal inlet is
Identified."
The respiratory groove is transformed
into a laryngotracheal conduit,":"

15 33 7-9 Pharyngotracheal and vestibulotracheal
canals are present."
The laryngeal inlet through active
epithelial growth is y-shaped."
The superior laryngeal nerve has been
Identified."

16 37 8-11 Hyoid condensation is beginning.
The recurrent laryngeal nerve has been
identified,"
Cases of tracheoesophageal fistula have
been recorded (stages 16-19).5

17 41 11-14 A definite larynx is seen,"
The epiglottis is demarcated from the
tongue (stages 17-19) .9,100
Vestibular outgrowth appears.9,100
The cricoid begins condensation.f'-v"

18 44 13-17 Hyoid condrifies.":"
Marked ventral cricoid condensations and
thyroid lamina condensations appear.v"
Laryngeal musculature condensations are

identified (i.e. posterior cricoarytenoid},"
*O'Rahilly R, 'I'ucker J: The later development of the larynx in sta.ged human embryos, un-

published elata.
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ifications, has survived the test of time
and scrutiny. Although the extreme
colors of the medical spectrum, the aver

age normal and abnormal, are recog
nized in the professional mind, the gray
area of the spectrum composed of ana

tomical and pathological variation is
recognized with less intellectual cer

tainty and less scientific comfort. It is
customary to represent a medical value
either as being within the boundaries of
the standard deviation of its average
norm, or less frequently, as being outside
the boundaries of the spread of the nor

mal deviation. We often recognize that
some anatomical characteristics such as

an excessive lateral folding of the epi
glottis or a small cricoid ring fall into
the category of anatomical variations.
In some individuals, the same conditions
are extreme and provoke a specific path
ological state. This is justifiably con

sidered an anomaly. It suffices to say
that we have no reliable criteria other
than clinical, to determine the level at
which the anatomical variation meets
those from the pathological range.

In the Carnegie system of classifica
tion, embryos are best arranged in 23
«stages," a technical term used to desig
nate levels of development characterized
by the appearance of specific morpho
logical features, such as somites and
eyes,

a etc. In other words, one stage of
development has something present that
did not exist at the previous level of
development (Table 13,5-11).

Human prenatal, anatomical" and
physiological development, as well as

postnatal, anatomical, physiological, and
emotional growth does not occur in a

straight or smooth curve.' Rather, it is
represented in individual organs, the
entire organism by periods of intense
activity with spurts of transformations
followed by plateaus of lesser change
and stability.

If one looks at the overall time of
prenatal growth, that is the embryo and
fetal periods together, it becomes ap
parent that morphologic development
and physiologic function are oriented

TABLE 2. CONGENITAL LARYNGEAL
ANOMALIES

Type No. of cases

Laryngomalacia
Bifid epiglottis
Absence of epiglottis
Webs
Atresia

Cysts
Laryngocele
Subglottic stenosis
Clefts
Hemangioma

Total

141513-191)
820
213

22413,14,18,21-31
4332-34
5214,85-370

613,38
27813,14,39-500

5613,14,47-5:1)
9552-54

2179
"'Tucker J, Tucker GF Jr: Authors' statis

t.cs, 1978.

into discrete but somewhat overlapping
periods.' During the embryonic period,
growth is a highly sophisticated form of
cellular interaction with resultant organ
formation. The fetal period then repre
sents not only an extension of maturation
of embryonic organogenesis, but also is
concerned with the establishment of
physiologic activity and integration of
organ systems,"

Like the respiratory system (larynx
and pulmonary) ,3 the extremities de
velop in proximodistal sequence," first
the limb buds, then hands, and then
finger rays in the embryonic period.
Continued fetal development yields
functional bending of limbs, approxi
mation of fingers, thumb-sucking move

ments and swallowing; the last being
associated with physiologic laryngeal de
velopment. Swallowing-like motions
have been observed radiologically in the
human fetus of four months.0

OBSERVATIONS

A review of 2,179 recorded congenital
laryngeal anomalies (Table 213-54) illus
trates the preponderance of laryngeal
abnormality occupying the supraglottic
larynx. Specific reference is made to
congenital laryngomalacia and its vari
ants. The multiple faces of this supra
glottic deformity are evidenced by an

epiglottis which may be mainly omega
shaped in character versus that which

*LaPayowker M: Personal communication, Temple University Hospital, Department of Radi
ology.
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is markedly tubular. The latter may be
short, or elongated on a broad base. The
flaccid, flabby vibration of the lateral
margins of the epiglottis (the aryepi
glottic fold, and the supraarytenoid
area) on inspiration creates stridor. The
hazard of associating this symptom, stri
dor, with a specific disease is to ignore
all other congenital laryngeal and para
laryngeal anomalies. This should be
avoided by always performing a com

plete, direct (including the subglottis)
laryngoscopic examination in the infant
with stridor.

Of the total number of cases of con

genital laryngomalacia ( 1,415), only
four required tracheotomy.v-> Approxi
mately two thirds of this group were

male. The latter ratio is a consistent

finding in other laryngeal anomalies and
in tracheotomy in children. Of specific
note is the Fearon and Ellis series'! in
which 5% of the cases that had laryngo
malacia also had an associated subglot
tic stenosis. Only eight had bracheo
cephalic artery compressions, possibly
reflecting a more diffuse cartilagenous
development change to include the tra
chea.

Stridor is usually present from birth
although as noted by Atkins" may not

truly be observed until one or two
months of age; the latter possibly being
related to the dominance of nasal res

piration in the newborn infant. The
stridor may be intermittent or constant
and is usually worse with the patient on

his back. Pectus excavatum has been
observed in an occasional case." For
tunately, the stridor most often gradually
subsides after B� years without specific
therapy. Kelemen'" in an extensive histo
logic review of congenital laryngeal
stridor emphasized the edematous na

ture of the aryepiglottic folds, particu
larly the portion of the quadrangular
ligament or membrane near the anterior
attachment of the ventricular band. The
suspensions of the epiglottis he states
are extremely loose. Further, the plica
aryepiglottic fold can be completely
void of musculature in a normal control
as in a case with stridor. Three addition
al cases of congenital laryngeal stridor
appear in the literature with associated

premature calcification of the cartilages
of the larynx and trachea.

The etiology of this condition is still
unknown. Holinger and Brown'" have
suggested that the embryologic explana
tion for the extreme folding of epiglottis
which originates from the base of the
third and fourth arches may be the result
of the more rapid growth rate of the
third arch's contribution. This creates a

long epiglottis which may tend to curl
on itself. It should be noted, as recorded
by O'Hahilly and Tucker" and observed
by Walander," that "much further work
remains to be undertaken on early de
velopment of the pharynx, and a fortiori
in other species,'? Before the assignment
of various laryngeal components to spe
cific pharyngeal arches can be made,
"it must be established that some of
these arches actually exist."56-

Kelemen" has pointed out that in
man's evolution, the laryngeal vestibule
has been left without an effective dilat
ing muscle. However, histological ex

aminations failed to demonstrate an ana

tomical abnormality.
Clerf, cited in Holinger and Johns

ton," has suggested that the congenital
laryngeal stridor is due to a develop
mental defect probably nutritional in
origin.

Bifid Epiglottis. This extremely rare

condition consists in cleavage persisting
to at least two thirds the length of the
epiglottis. This cleavage most often does
not involve the tubercle. The epiglottic
halves are well-supported, not obstruc
ted to the airway. Laryngeal compe
tence and aspiration mayor may not be
present with swallowing. Associated
laryngeal anomalies with this condition
have been subglottic stenosis, and mul
tiple laryngeal cysts. It is particularly
interesting to note that there is a 44%
incidence of polydactyly in association
with bifid epiglottis."

Absence of the Epiglottis with Sub�
glottic Stenosis. Two cases of absence of
the epiglottis with severe glottic stenosis
have been observed by Holinger and
Brown'" and Holinger et aP7 This is
indeed, a rare anomaly which represents
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the most infrequent anomaly within the
entire cumulative series.

Laryngeal Webs. It should be noted
that webs occur at all three levels within
the supraglottic, glottic and subglottic
endolarynx.P-" There is a statistically
proven preponderance of glottic webs
followed by the supraglottic and then
subglottic.14,21 The clinical picture at all
levels is the hazard of airway obstruc
tion. The supraglottic and subglottic
web is a much less complicated problem
as the dynamics of the glottis are not
involved.

Laryngeal Atresia. Laryngeal atresia
is an advanced form of laryngeal de
formity. It certainly carries the most

significantly hazardous prognosis." Clin
ically the pharyngotracheal duct is most

always intact with the exception of a

case by Cohen." This opening is clin
ically so small that it is not able to sus

tain life.

The symptoms of this condition need
less to say are acute: dramatic, of short
duration, and most often fatal. Jackson
and Jackson,58 Holinger and Brown;"
and Cohen'" have each reported a case

that has survived the immediate pre
sentation. Smith and Bain'" reviewed 26
reported cases in the literature and
added 9 of their own. These nine were

all associated with other major con

genital anomalies which probably in
themselves were incompatible with life.
They further classified laryngeal atresia
into three types depending on the level
of atresia: 1) supraglottic and infra
glottic; 2) infraglottic; 3) glottic. The
infraglottic and glottic atresias were

mainly associated with a solid dome
shaped cartilaginous deformity of the
cricoid cartilage. In most all types, a

persistent, small pharyngotracheal duct
is present.

DISCUSSION

All true developmental anomalies or

teratogenetic effects are a result of dis
order organogenesis. 59 It is only by mere

chance that the embryologist has the
opportunity to study an abnormally
developed embryo." The scientific ex

planation of anomalies, therefore, be-

comes a deductive process, correlated
to the timing sequence of normal de
velopment."

The most critical period in organo
genesis5,59,6o is' during the stage ef the
organ primordia. Within this period the
greatest potential for differentiation in

growth exists; indeed, as noted by Smith,
it is when the embryo is most sensitive
to various noxious agents." The primor
dium could thus be arrested. The degree
of embryologic insult is, therefore, self
limited to the particular organ or organ
system by the specific point of differen
tiation" at the stage when the injury
occurs. The organ primordia represents
a stage of "limit liability," duration and
incidence, The greater number of stages
of organogenesis, the greater the chance
of anomalous or variant development,
such as in the supraglottis with ex

tension of normal. epiglottic develop
ment into the fifth fetal month and the
establishment of elastic cartilage.'

Table 3 illustrates the levels of con

genital anomalies based on an anatomi
cal, supraglottic, glottic and subglottic
laryngeal distribution. Other methods
of generally classifying laryngeal anom

alies would be to specifically relate the
anomaly to the tissue type; that is, carti
lage, muscular, vascular, connective, or

epithelial tissues, etc. As the majority of
laryngeal anomalies involve more than
one tissue type," for the purpose of this
presentation the accepted clinical no

menclature is' probably best for inter
pretation and utilization of the current
literature available.

The anatomical classification of laryn
geal anomalies permits a regionalization
of perspective in studying laryngeal
growth. The supraglottic larynx ac

counts for the vast majority of laryngeal
variation in anomalous growth. Organo
genesis, in reference to the supraglottic
larynx, is concerned mainly with two
areas of development: 1) the epiglottis
and 2) the laryngeal vestibule."

The epiglottis is stated to arise from
the hypopharyngeal eminence which
forms at stage 13;3 the latter represent
ing a fusion of the anterior extremities
of the fourth arches in the mesobranchial
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Supraglottic

TABLE 3. ANATOMICAL DISTRIBUTION OF CONGENITAL LARYNGEAL ANOMALIESo

Congenital Iaryngo
malacia

Bifid epiglottis
Absence of epiglottis
Webs
Atresia

"Congenital cyst"
Hemangioma
Laryngocele
Webs
Atresia
Vocal cord sulcus

Stenosis
Webs
Atresia
Cleft
Hemangioma

*Laryngeal cysts, paralysis and papilloma are excluded as they are not truly defects of
laryngeal organogenesis.

Epiglottic

Ventricular band
Aryepiglottic
fold

Ventricle
Glottic True vocal cords

Subglottic Infraglottic
and cricoid

field, the paired origin of the epiglottis,"
However, others+'" have stated that the
eminence should not be regarded as the
epiglottic primordia until it is clearly
demarcated from the tongue. This does
not occur until stage 17.9,100 It would
therefore appear that the most vulner
able. time of potential organogenesis in
the developmental organization of the
epiglottis would be at stages 15 to 17.
Disturbance at these stages would
create a maximum effect in dysgenesis
producing the clinical entities of ab
sence ofthe epiglottis, bifid epiglottis,
and possibly even the variants such as

laryngomalacia. It should be recognized
that the etiology of the laryngomalacia
is more than highly speculative.

After the active formation of the
epithelial lamina, development of the
laryngeal vestibule begins with the es

tablishment of the vestibulotracheal
canal."

Historically, embryologic develop
ment is based on the remodeling forces
between mesenchyme and epithelium.

*O'Rahilly R, Tucker J: Unpublished data.

Congenital flaccid larynx
Overdeveloped elongated

epiglottis with broad
base

Excessive tubular short
epiglottis

Cri du chat

A duality of conflicting opinion regard
ing the role of each still exists as re

corded by O'Rahilly and Tucker." Mes
enchyme has been demonstrated to have
a stimulating influence on epithelial
morphogenesis.t" Mesenchymal histo
genesis in the mouse lung is dependent
on epithelial association." The epithelial
mesenchymal interactions, though defi
nite' are still poorly understood. Finally,
the importance of demarcation between
masses of mesenchyme and actively
shifting epithelial borders is dynamic to
normal development. 3,64 In recent years
the importance of epithelial growth has
been more appreciated and emphasized
as compaired to the past dominance, in
retrospect, of mesenchyme.

Frazer'" pointed out in the 5 mm em

bryo, that the arytenoid swellings seem

to extend forward, diverging to lie on

each side of the epiglottis." The latter
mass ( mesenchymal) effect creates a
Y-shaped opening of the future laryn
geal vestibule.'

By superimposing the outline of the
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median section of stage 14 and that of
stage 15 it becomes apparent that the
epithelial lamina had grown ventrally
into previously unoccupied tissue and,
hence, did not appear to be formed pas
sively by the dorsal growth of the mes

enchymal arytenoid swelling. Specific
ally, the lamina seemed to arise by
active epithelial aggressive growth ven

trally into the mesenchyme. 3

Later, there is resulting cavitation and
formation of the vestibulotracheal canal.
Thus, cavitation represents a process of
cellular necrosis which eventually forms
the sculpturing of the normal differenti
ation" from stages 15-17.

"The vestibule is a consequence of
epithelial proliferation.s-?" which is
strongest in the area between the fourth
and sixth arches.?"

The formation of laryngeal webs and
atresia are related to a failure or varia
tion of epithelial lamina growth," ne

crosis of cells and/ or lack of cavitation.

This occurs approximately between
stages 14 and 17. The mesenchyme ap
pears to have a relatively passive role."

CONCLUSIONS

"Although this hypothesis is partly
speculative, there does seem to be suf
ficient evidence to doubt Frazer's con

cept of laryngeal development, and to

suggest that the development of the
larynx in man corresponds in its main
essentials to that in the rat."33

"These congenital malformations are

fundamentally due, it is suggested, to

premature arrest of the normally vigor
ous epithelial activity/?"

"Although the stage of onset of the
disturbance can be determined within
close limits, and its morphological stages
can at least be subjected to reasonable
conjecture, the causal factors that actu

ally operate in individual human cases,
by interfering with the growth process
at the critical time, remain to be deter
mined by clinical study.?"
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SUBGLOTTIC STENOSIS OF THE LARYNX IN THE INFANT AND CHILD

METHODS OF MANAGEMENT

BLAIR FEARON, MD, FRCS(C)
WILLIAM S. CRYSDALE, MD, FRCS(C) RUSSELL BIRD, MD

TORONTO, CANADA

This presentation is a ten-year retrospective study on all patients with proven subglottic
stenosis admitted to the Department of Otolaryngology, Hospital for Sick Children, Toronto.
Some of these patients have required no treatment, others one or' two dilatations of the stenosis
only; others tracheotomy only; some tracheotomy plus dilatations; some the Fearon-Cotton op
eration, and a few who had very extensive stenosis of the larynx and trachea, extensive repara
tive surgery. In this presentation, the authors describe the different types of management, and
the results of treatment are assessed and compared.

A retrospective study has been car

ried out on all patients with subglottic
stenosis of the larynx admitted to the
Department of Otolaryngology, The
Hospital for Sick Children in the ten

year period of 1966-1975 inclusive. Our
objective was to attempt to determine
the etiology, duration of symptoms be
fore diagnosis, the most prominent
symptoms and signs in these patients,
methods of diagnosis, the type of man

agement, and the type -of surgical pro
cedures carried out for the treatment of
these patients.

Contentious points at issue are:

1. Just what is a true subglottic steno
sis'

2. If and when the patient with sten
osis should be bronchoscoped as well as

laryngoscoped;
3. Whether active specific treatment

should be instituted;
4. Whether a tracheotomy should be

done;
5. Dilatations are to be the modality

of treatment;
6. The frequency of and how long dil

atations need to be carried out;
7. If and when open surgery should

be done to correct the subglottic sten
osis.

Other information would be the com

plications of dilatation, the complica
tions of tracheotomy and complications
of open neck surgery.

CASE STUDIES

In the ten-year period from 1966 to
1975 inclusive, from information ob
tained by the computer study, a total of
153 cases of subglottic stenosis was re

corded as having been admitted to our

department under the care of one of the
eight members of the active staff.

In these patients the ages of gestation
ranged from 34 to 44 weeks, 136 being
40 weeks or more in age, with a mean

of 39.9 weeks. One hundred seven pa
tients were male and 46 female. One
hundred twenty-three (80.4%) were

clearly congenital and seven were def
initely acquired. In 23, partially because
of inadequate information, the etiology
of the stenosis was uncertain. Many of
the children had multiple physical ab
normalities. Forty-seven had other re

spiratory tract disease, 47 had cardio
vascular anomalies, 23 had neuroskele
tal deformities, 19 had neurological de
ficits and 5 had urogenital anomalies.

In 110 patients (71.9%) there was no

history of laryngeal trauma. Forty-one
( 26.8%) of the 153 cases had been in
tubated. In one the etiology was exter
nal trauma. In only 20 of the 41 cases

that were intubated was the length of
intubation time recorded. Sixteen were

intubated for less than six days with 'a

mean of four and eight-tenths days.
Only in 19 cases was the size of the en-

From the Department of Otolaryngology of the Hospital for Sick Children and the Univer
sity of Toronto, Toronto, Canada. Financial assistance by a grant from the Medical Research
Council of Canada.
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In 134 cases, the reported sizes of the
lumen of the stenoses range from the
complete iatrogenic stenosis to one with
a lumen of 5.5 mm. Six had a lumen of
2 mm, 34 of 2.5 mm, 43 of 3 mm, 31 of
3.5 mm and 18 of 4 mm. There was no

correlation with age and so these fig
ures are not too relevant in the compari
son of the airways.

Seventy-two patients with subglottic
stenosis required tracheotomy, 53 of
these were urgent and 23 were elective.
At the end of the ten-year period 58
(75%) were decannulated.
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dotracheal tube noted. The sizes of
tubes ranged from 2.5 to 7 mm with a

mean of 3.8 mm. As far as we could as

certain, polyvinyl chloride tubes were

used for intubation in all cases. There
were 18 deaths and 15 of these had tra
cheotomies. Six of the latter were

thought to be related either to the steno
sis or to the tracheotomy.

HISTORY AND DIAGNOSIS

Thirty-nine of the patients had been
admitted to hospital before the diagno
sis of subglottic stenosis was made, one

or more times with the diagnosis of
"croup." Seventy-four of the patients
were reported as having intermittent
stridor and four had continuous stridor
before the diagnosis was established.
Seventy-three of the patients either did
not have stridor or at least there was no

record made. In the 80 patients with
stridor, 13 were cyanotic at the time of
diagnosis.

Investigations on most of the patients
prior to endoscopy included chest x-ray,
soft tissue x-rays of the neck, esophago
grams, blood gas studies and tracheo
grams. These studies were not particu
lady helpful in determing the degree of
extent of the subglottic stenosis nor in
deciding the type of treatment.

Management of Subglottic Stenosis.
The diameter of the stenosis at the time
of diagnosis has been by and large a

visual estimation by the endoscopist.
What is needed for this purpose is an

accurate, sensitive instrument to mea

sure exactly the lumen before and after
instrumentation. Furthermore, there is
lacking a method of gauging the verti
cal extent of the stenosis as well as the
character of the stenosis. We have estab
lished that a thin, web-like stenosis, even

when the lumen is of a small diameter,
can be corrected by judicious dilatation,
even on occasion with one dilatation.
On the other hand, the greater the ver
tical extent of the stenosis, the greater
will be the problem of treatment. If
the stenosis extends beyond the confines
of the cricoid cartilage, it is more likely
that an external operation on the larynx
will be necessary to relieve the airway
obstruction.

SURGICAL TREATMENT OF
SUBGLOTTIC STENOSIS

In the preoperative management of
subglottic stenosis, steroids and thera
peutic doses were used in 85 of the pa
tients and racemic epinephrine in 126.

Twelve patients were treated by dila
tations without tracheotomy. Eleven of
these patients needed one dilatation
only whereas one other required four
dilatations. Fifty-four of the tracheoto
mized patients were treated by dilata
tion. The frequency of dilatation varied
from every two to six weeks. Forty-eight
patients required 5 or less dilatations,
12 required 10 or less dilatations, 4 had
15 or less, whereas one patient had 60
dilatations and another 50 over a period
of several years.

Serial dilatations were carried out in
most cases with laryngotracheoscopes
or bronchoscopes of graduated sizes.'
The Jackson laryngeal dilators were
used commonly as an adjunct to this
treatment.

We were very conservative in the de
cannulation of tracheotomized patients
under treatment for subglottic stenosis."
We have learned by experience, that al
though a patient may breathe quite well
for a period of time through a relative
ly small subglottic lumen, the child may
not be able to cope with the excess se
cretions of respiratory infections. Ac
cordingly, before the tracheotomy is al
lowed to close, the tracheostome is kept
patent by leaving a small plastic ob
turator or stent in the tracheotomy for
a period of three months. The patient is



SUBGLOTTIC STENOSIS IN CHILDREN 105

sent home with this obturator in place
along with a set of tracheotomy tubes.
Should the patient develop respiratory
difficulty, the obturator may be removed
and replaced by the tracheotomy tube
by the parent and without any delay.

If there has been no problem in this
three-month period, the patient is read
mitted for endoscopic examination and
the tracheotomy is allowed to close.

One of us (W.S.C.) has reported a

method of managing decannulation by
the use of nasotracheal intubation for a

period of time in certain problem cases."
This procedure is particularly suitable
where there is an encroachment on the
tracheal lumen by an inverted tracheal
flap secondary to an upward pressure
of the tracheotomy tube on the proximal
trachea. The tracheotomy tube is re

moved and nasotracheal intubation is
carried on for a period from two to five
days before the nasotracheal tube is re

moved. Although prolonged endotrache
al intubation in itself can cause subglot
tic stenosis, nevertheless the airway ob
struction in certain problem cases of sub
glottic stenosis has been relieved suc

cessfully by this procedure.
The complications of laryngeal dila

tations are relatively few. Two patients
developed pneumothorax which was

treated uneventfully by chest drainage
and one patient had a pneumomedias
tinum which resolved spontaneously.

External Laryngeal Surgery for Cor
rection of Subglottic Stenosis. When
subglottic stenosis is not responding well
to dilatation, then we believe an open
procedure to attempt to correct the ob
struction is justified. If the stenosis is

very dense and especially if the upper
tracheal rings and/ or the glottis are in
volved, then dilatation alone is unlikely
to accomplish a satisfactory result.
Neither is such a stenosis likely to im

prove spontaneously. Furthermore, the
cricoid cartilage itself may be abnormal
ly small or abnormally thick, thus re

sulting in a small lumen. As yet we

know of no satisfactory method of de
termining the character of the cricoid
ring itself except by exposing it through
an external surgical approach.

Fearon-Cotton Operation. The Fear
on-Cotton operation was designed, af
ter a research study on the primate lar
ynx, to correct subglottic stenosis in
those patients who do not respond to
dilatation.':" In this operation the cri
coid and thyroid cartilages are exposed
by an adequate collar skin incision at
the level of the cricothyroid membrane.
A vertical incision is made through the
cricoid cartilage and the stenosis, in or

near' the midline and thus entering the
lumen of the cricoid. .If necessary, one

or more of the adjacent tracheal rings
may be divided as well. Then, without
internal stenting or surfacing, the ends
of the cricoid are held apart, using the
suitably sized piece of thyroid alar car

tilage or a suitably shaped portion of
autogenous rib cartilage.

Where the stenosis is very extensive
and thus beyond the scope of the above
described operation, we have used a

variation of the Grahne technique.v"
This involves a median section of the
thyroid and cricoid cartilages as well as

the upper tracheal rings. The cicatricial
tissue is resected and this is followed by
a median section of the posterior cricoid
lamina down to the esophageal muscu

lature. Where necessary the interaryte
noid muscles are divided as well. An
Aboulker type of prosthesis extending
from the vocal cords to the level of the
tracheotomy is placed in the lumen of
the larynx and the trachea beyond the
tracheotomy opening. This prosthesis is
retained by wiring a tracheotomy tube
through a properly placed fenestra in
the prosthesis. The laryngeal and tra
cheal incisions as well as the soft tissues
are closed with catgut and silk sutures.
The prosthesis is maintained in position
for four months. At this point in time, of
the six patients that required this oper
ation, three have been decannulated un

eventfully. In two of the three nonde
cannulated patients, at the time of oper
ation, it was found that all the tracheal
rings above the tracheotomy were com

pletely destroyed, presumably because
of chondritis. In spite of this an Aboul
ker prosthesis was placed in the larynx
and trachea. In one, cadaver dura mater
was placed over the stent with the
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hope that the dura would supply a lin- like to see this type of protocol used in

ing for the trachea to replace the de- all other centers dealing with subglottic
stroyed mucosa. We have found dura stenosis.
to be very effective for myringoplasties Our study has shown nevertheless that
and perhaps it could be of value in the all patients with stenosis do not require
trachea. A third patient developed a active treatment; that some with re
stenosis at the upper margin of the pros- ported severe stenosis improved with
thesis but this is responding well to dil- out dilatation; that some patients could
atation. be dilated effectively without resorting

SUMMARY AND CONCLUSIONS to tracheotomy.
A retrospective computer analysis has

Many of these patients studied had
been carried out On the records of pa- h
tients admitted to our department from other major physical abnormalities whic

complicated the management, and in
1966 to 1975 inclusive. It had been fact several died of disease unrelated to
hoped that concrete information would the airway obstruction.
be obtained regarding the etiology of
the lesions, the factors responsible for Although there is not general agree
stenosis following prolonged intubation, ment among all the members of the staff
the most effective methods of manage- in this department, we feel strongly that
ment for specific types of stenosis, the bronchoscopy should be carried out on

length of time required to establish a all patients with stenosis in spite of the
safe airway, and the comparative results possibility of precipitating a tracheot
of treatment. omy. Our rationale for this is that some

The information obtained from this patients are helped by dilatation with

analysis was too incomplete to provide out tracheotomy and that if a tracheot
all the answers that were expected. Un- omy is precipitated by the procedure,
fortunately although computer figures then that patient is in jeopardy from air

are accurate, the information obtained way obstruction in the future, especial
is wholly dependent on the information ly if respiratory infections should devel

supplied to the computer. The study did op. Bronchoscopy itself provides a form
serve well to illustrate the inadequacies of dilatation.
in the records of these patients and Finally, the authors have described
therefore the value of this study accord- methods of external laryngeal surgery
ingly is limited. However, as a result, for severe subglottic stenosis in patients
a protocol for an ongoing prospective who have failed to respond to conven-

study has been developed. We would tional treatment.
.
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MANAGEMENT OF SUBGLOTTIC STENOSIS IN

INFANCY AND CHILDHOOD

REVIEW OF A CONSECUTIVE SERIES OF CASES MANAGED BY
SURGICAL RECONSTRUCTION

ROBIN Corrox, MD

CINCINNATI, OHIO

The management of mature subglottic stenosis secondary to endotracheal intubation in in
fancy and childhood remains a controversial issue. If treated similarly to congenital subglottic
stenosis by tracheotomy and a "wait-and-see" period then there is a considerably higher mortality
and morbidity for the acquired disease compared with the congenital. Eighteen children with
severe acquired subglottic stenosis managed by surgical reconstruction are presented; 17 have
been successfully extubated. The longest follow-up is 5�� years. No evidence of interference with
laryngeal growth is evident.

This study was undertaken to evalu
ate current management of severe sub
glottic stenosis in children secondary
to endotracheal intubation at the Uni
versity of Cincinnati Medical Center,
with particular emphasis on surgical
repair.

Until the past decade most cases of
subglottic stenosis in infancy and child
hood had been congenital in origin and
had been satisfactorily managed by
gentle periodic dilation with or without
tracheotomy according to the severity
of the lesion and needs of the airway.
Holinger et al' reported in 1976 that
tracheotomy was required in 44% of
their cases of congenital subglottic ste
nosis. In 1965 McDonald and Stocks 2

advocated long-term intubation as an

alternative to tracheotomy in the man

agement of upper airway problems.
Since then the number of cases of sub
glottic stenosis of the acquired type
secondary to this practice has increased,
and they form the largest proportion of
cases of subglottic stenosis in infancy
and childhood presently seen in clinical
practice. This is a more severe form of
stenosis than the congenital type and
in the series reported by Holinger et alI

in 1976, 38 of 39 cases required trache
otomy. They conclude from their review
in comparing acquired with congenital
subglottic stenosis that the outlook for
the acquired group is less favorable
with a higher morbidity and mortality
than the congenital group. Of the con

genital group 44% required tracheot
omy, 2.1% died due to tracheotomy
complication and 10.8% had their tra

cheotomy in place at the time of writ

ing. Of the acquired group 97% re

quired tracheotomy, 11% died due to

tracheotomy and 27.6% still wore their
tracheotomy tube. The difference be
tween these two diseases is certainly
true in my experience and also that of
others. � Here lies the crux of the prob
lem: the accepted method of treating
subglottic stenosis in the pediatric age
group is by long-term tracheotomy with
or without periodic gentle dilation: this
management was based on experience
with congenital subglottic stenosis, and
is still correct management for this
problem. With acquired stenosis, how
ever, the disease is more severe. Mor

tality rates of between IF and 24%3

directly attributable to the tracheotomy
have been reported in those cases man-

*Fearon B: Personal communication.
From the University of Cincinnati Medical Center, and Children's Hospital Medical Center,

Cincinnati, Ohio.
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TABLE 1. IATROGENIC SUBGLOTTIC
STENOSIS REQUIRING TRACHEOTOMY

(N = 27)

Reason for Intubation No. Patients

Head injury
Croup
Neonatal care

Postcardiac surgery
Bum

9
6
5
4
3

27Total

aged by this "wait-and-see" policy. The
reason for this is presumably that the
more severe the stenosis, the less the
reserve airway above the tracheotomy,
should this become occluded. For this
reason some authors"?" have pressed
for a more vigorous attitude towards
treating these patients.

In 1971 I had the privilege of work
ing with Dr. Fearon on the experimental
correction of subglottic stenosis in in
fant primates and studying the clinical
problem at the Hospital for Sick Chil
dren in Toronto. In 19747 we reported
to the American Laryngological Asso
ciation on some initial success with a

trap door of thyroid cartilage inter

posed between the cut ends of the
cricoid cartilage, with an update report
in 1976.11 Since 1972, the author has
pursued the use of autogenous costal
cartilage for certain selected children
with severe anterior subglottic stenosis.
For cases not suitable for this method
of reconstruction, other methods have
been used successfully.

METHODS AND MATERIALS

Twenty-seven cases of subglottic stenosis
secondary to endotracheal intubation that have
been personally managed by the author at Chil
dren's Hospital Medical Center, Cincinnati

are reviewed. These cases include all those se

vere enough to need a tracheotomy for at least
six weeks for the subglottic pathology secon

dary to endotracheal intubation; thus excluded
from discussion are six cases of subglottic in

jury managed by dilation, endoscopic or laser
resection of granulation tissue, together with
steroids and antibiotics where appropriate,
either with or without short-term tracheotomy
(less than six weeks). These exclusions are

made to emphasize the management of severe

stenosis.

The initial disease process requiring intuba
tion is analyzed in Table 1. Of the 27 cases,
18 required surgical correction of the stenosis,
while 9 were not operated (Table 2). Of these
nine, one died (six months posttracheotomy)
six were extubated at times varying between 6
and 45 weeks and two still have their trache
otomy in place.

Of the 18 operated patients, 11 were recon

structed by the autogenous costal cartilage
method to be discussed below, 3 by laryngo
tracheoplasty as described by Evans and Todd"
and 4 patients using the Rethi" principle mod
ified by Aboulker et aF3 and by Crahne.' In
this latter operation, the Montgomery laryn
geal stent was used in place of the Aboulker"
prothesis (Table 2).

A comment on the frequency of the condi
tion is required. Out of 18 patients in the op
erated group, 8 had their endotracheal intuba
tions at Children's Hospital Medical Center
( CHMC), compared to 5 out of the 9 patients
in the nonoperated group. No figures are avail
able to relate these 13 patients who developed
subglottic stenosis at this center to the total
number of long-term intubations in CHMC.
As a general policy in this region long-term
intubation is preferred to tracheotomy when
ever possible in the pediatric patient. Of the
13 patients managed entirely at CHMC, all
had tracheotomies performed because of in
ability to remove the endotracheal tube with
out immediate upper respiratory distress, un

manageable by medical methods.

The remaining 14 patients received their
primary intubations at other institutions and
were referred to CHMC for their further care.

Eight arrived with a tracheotomy in place.
Operative Technique. The patierit is anes

thetized via the existing tracheotomy, and
the neck extended by placing a bolster under

TABLE 2. CASES OF SUBGLOTTIC STENOSIS REQUIRING TRACHEOTOMY FOR
MORE THAN 6 WEEKS (N = 27)

Reconstructed Nonoperated

Autogenous costal cartilage 11 Death 1

Laryngotracheoplasty 3 Extubated 6

Anterior-posterior cricoid split 4 Still with tracheotomy 2

Total 18 Total 9
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Resected portion of
costal cartilage

Fig. 1. Technique for obtaining costal cartilage graft. An incision is made through the
perichondrium along the superior and inferior borders of a lower rib, taking care not to

damage the cartilage. The remainder of the dissection is in the subperichondrial layer,
leaving the perichondrium on the posterior aspect of the rib in situ.

the shoulders. The anterior neck and chest
are prepped and draped. A suitable lower cos

tal cartilage is selected and a 4 em length of
cartilage removed, leaving the lining .peri
chondrium on one side of the cartilage (Fig.
1 ). The graft is placed in physiological saline
solution, and the incision is closed. A dressing
is applied and the area draped out of the sur

gical field for the rest of the case.

Two percent Xylocaine® with 1: 100,000
epinephrine is injected into the soft tissues
above the tracheotomy site, and the larynx is

.

exposed by a horizontal skin incision centered
on the cricoid. The cricoid cartilage is split
vertically in the midline and the incision deep
ened through the intraluminal scar and lining
mucosa to enter the subglottic lumen. Great
care is taken to keep in the midline. This ver

tical incision is continued superiorly in the
midline of the thyroid cartilage to a point im

mediately below the anterior commissure,
which is not divided. The incision is continued

inferiorly, strictly in the midline, through the
upper two or four tracheal rings, depending
on the length of the stenosis. This incision may
or may not reach the tracheotomy site (Fig.
2). The intraluminal scar and lining mucosa

is incised along the length of the stenotic seg
ment keeping in the midline. No attempt is
made to remove the scar, since to do so will
produce a raw intraluminal surface. The con

cept of not removing the scar was strongly
emphasized by Rethi." A neurosurgical sponge
is placed in the trachea above the tracheotomy
to prevent leak of anesthetic gas and to stop
secretions from the operative site from flood
ing the lower airway.

The costal cartilage graft is now shaped into
an ellipse in such a way (Fig. 2) that: 1) the
largest piece of cartilage that may convenient
ly be placed between the cut ends of the thy
roid, cricoid and tracheal cartilages may be
used; 2) the perichondrial lining is placed to
wards the lumen; and 3) the edges of the
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LINE
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graft are beveled to prevent «settling" of the
graft into the lumen.

Prolene sutures (5-0) are used to sew in the
graft using mattress sutures through cartilage
placed extramucosally. Meticulous attention to
detail during all phases of the operation is es

sential. The graft can be thoroughly immobil
ized by carefully placed sutures. The wound
is closed in layers, leaving a small Penrose
drain in place. Careful tracheal toilet is per
formed and bronchoscopy performed to assess

the increase in subglottic and upper tracheal
space.

RESULTS

All patients reconstructed at CHMC
are reported as a consecutive series,
divided into the three methods used.
Of 11 consecutive patients on whom the
costal cartilage graft operation was per
formed, ten children have been success

fully extubated with a mean extubation
time of 3.2 months (Table 3). If Patient
6 is excluded in this calculation the
mean time for extubation is 2.2 months.
The first two patients were able to

plug a small sized tracheotomy tube
approximately one month after surgery

Fig. 2. A) A schematic
of midline incision through
the upper tracheal rings,
cricoid cartilage and low
er 3� of the thyroid carti
lage, and through the cor

responding length of sten
osis to enter lumen of air
way. B) Details of fash
ioning graft and demon
s t rat i n g extramucosal
placement of 5-0 prolene
sutures.

and wore a plugged tracheotomy tube
without incident for four months, at
which time they were extubated. With
increasing confidence in the technique,
there is a tendency towards earlier ex

tubation. Patient 6 suffered from a head
and neck injury and wore a tracheot
omy tube plugged for one year post
operatively. Thus tracheal suctioning
could be performed at times when his
cough mechanism was inadequate. As
neurologic recovery proceeded, how
ever, his cough mechanism became ade
quate and extubation was accom

plished.
Patient 10 is a relative failure. At the

present time he wears a 00 Holinger
tracheotomy tube plugged during the
day and unplugged at night. He suffers
from chondroepiphyseal dysplasia and
is very small in stature. His cartilage
is considerably calcified and micro
scopically ,abnormal.

There have been minimal complica
tions, One patient developed a post-
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TABLE 3. PATIENTS RECEIVING COSTAL CARTILAGE GRAFT FOR SUBGLOTTIC
STENOSIS FOLLOWING ENDOTRACHEAL INTUBATION

A Consecutive Series

Watching Period
from Trache- Time

Length of otomy to for Extubation
Patient Patient Intubation Reconstruc- After Beconstruc- Follow-

No. Sex Age (yr) (days) tion (mo) tion (mo) up (tir)

1 F 1 10 12 5 51'III

2 F 2 12 5 5 5
3 F 5 9 6 P' 512

4 M 2 10 6 2 4
5° M < 1 8 3 l' 412

6 M 4 8 6 12 4

7 M 1 60 12 1 2

8 F 4 5 4 1 2

9 F 3 7 4 1 P'12

10 M 10 4 3 X *
11 M 7 12 4 3 l'

12

*Eight-months.

operative pneumonia. There have been
no cases of cartilage graft infection, nor

any problems with settling of the graft
into the lumen as described by Doig et
al.14 The voice of each patient is satis
factory and none is hoarse since the
anterior commissure has not been vio
lated.

The remaining seven patients, three
operated by the Evans' technique"
(Table 4) and four by the anterior
and posterior cricoid split (Rethi prin
ciple) 12 (Table 5), are all satisfactorily
extubated. Using the laryngotracheo
plasty, the subglottic scar is excised and
a Silastic® roll placed for six weeks.
Evans and Todd" decannulated their
patients approximately two weeks after
endoscopic removal of the stent, and
this has been my experience as well.

All four of the anterior-posterior oricoid
split patients had the Montgomery
laryngeal stent in place for three months
and required the removal of laryngeal
granulomas between one and three
times in the initial weeks following
stent removal. Their voices, though sat

isfactory, are all inferior to those pa
tients operated by either of the other
two methods.

No. patients have required reintuba
tion. In fact, only one (Patient 8) out
of the '17 extubated has required read
mission to hospital for croup. There
has been no mortality.

DISCUSSION

The need for these operations can be
reduced by minimizing the number of
children who acquire subglottic steno-

TABLE 4. PATIENTS OPERATED BY EVANS' TECHNIQUE FOR SUBGLOTTIC
STENOSIS FOLLOWING ENDOTRACHEAL INTUBATION

A Consecutive Series

Watching Period
from Trache- Time

Len�th of otomy to for Extubation
Patient Intu ation Reconstruc- After Beconstruc- Follow-

No. Sex Age (yr) (days) tion (mo)
-

tion (mo) up (yr)

1 F 2 7 4 2 1
2 M 7 10 10 21' l'

12 12

3 M 1 23 6 2 l'
12
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TABLE 5. PATIENTS OPERATED USING ANTERIOR AND POSTERIOR CRICOID SPLIT

(RETHI PRINCIPLE) FOR SUBGLOTTIC STENOSIS FOLLOWING
ENDOTRACHEAL INTUBATION

A Consecutive Series

Watching Period
from Trache- Time

Length of otomy to for Extubation
Follow-Patient Intubation. Reconstruc- After Reconstruc-

No. Sex Age (yr) (days) tion (rna) tion (mo) up (yr)

1 F 15 10 7 6 4
2 M 8 8 6 5 3
3 M 8 5 19 6 3
4 F 2 11 24 6 1

sis. With increasing use of endotracheal
intubation in the management of air

way problems, increased skill in the use

of these tubes will occur so that damage
to the laryngeal area is minimal. The
skill of the intubator and a size tube
which is small in relation to the larynx
are certainly two of the most important
factors affecting the incidence of sub
glottic stenosis secondary to intubation.

The reported success of laryngeal
procedures in childrenv":" raises the
issue of whether to operate or not, and
if so, When should open operation be
considered? The reported mortality of
111 to 24%3 in patients with acquired
subglottic stenosis is a cogent argument
for the operation in these patients. The
same argument does not apply to con

genital subglottic stenosis. Thus Holing
er et all reported only one death out
of 47 children needing tracheotomy for
congenital stenosis, compared to four
out of 38 in their children with acquired
subglottic stenosis.

The arguments proposed against op
erative intervention are twofold. First,
it is believed that as the laryngotrache
al complex increases in size as the in
fant grows, there will be eventual out

growth of the problem. While this may
be true for congenital subglottic steno
sis, neither clinical observation nor pub
lished data support this conclusion in
stenosis secondary to endotracheal in
tubation. Thus Fearon and Cotton" re

ported that 26% of their patients (5 out
of 19 survivors of long-term trache-

otomy) still had their tracheotomy at
the time of writing, which is remark
ably close to the 28% (8 out of 29 sur

vivors) reported by Holinger et al ' in
1976. Evans and Todd" also commented
on the delay in decannulating this
group of patients. Any disease process
that has a mortality rate in the range
of 11-24%, and whose failure rate is in
the range of 28% by conventional means,
deserves to have alternative modes of
therapy carefully evaluated.

The second argument is the tradition
al teaching that extensive surgery of
the immature larynx interferes with
normal growth.15,16 Careful experimen
tal data suggest this is not the case.

�

These studies support that of Calca
terra et al,17 who report that midline
vertical thyrotomy in dogs does not in
terfere with subsequent laryngeal de
velopment and vocal function. Initial
work by Tucker et alu indicates that
there are lateral growth centers in the
cricoid cartilage. Further, none of the
children operated have either function
al, radiographic or endoscopic evidence
that the larynx is failing to grow nor

mally. Figure 3 shows a recent radio
graph of Patient 1 in the series, 53�
years after her reconstructive surgery.

The question then, seems to be,
When to operate? Certainly, every ef
fort at early decannulation must be
attempted prior to an open procedure.
In the stage of active infection with
subglottic granulation tissue, careful
endoscopic bouginage, removal of gran-

·Cotton R, Fearon B: UnpublIshed data.
• ·Tucker G, Tucker J, Ruben R: Personal Communication.
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Fig. 3. A) Anterior-posterior and B)
lateral radiographs of neck of Patient One,
5�� years after reconstruction. Notice nor

mal subglottic space; narrowing is evident
at site of tracheotomy which was in place
for 17 months.

ulation tissue, steroids locally and sys
temically, culture and appropriate anti
biotic therapy, together with time, may
be sufficient to allow decannulation.
If this is not possible within the first
three months after injury, then broncho
scopy at that time will usually demon
strate a mature dense circumferential
scar that does not admit a 2�� mm Storz
bronchoscope. In most cases of this
nature repeated dilation has failed to
achieve extubation within a reasonable
time period, in my experience. It seems

illogical to expect to be able to dilate
a circumferential scar surrounded by a

ring of cartilage considerably thickened
by perichondritis. If, however, the ste
nosis is thin, then dilation is often suc

cessful without the need for an open
procedure. Endoscopic measurement is

difficult, but in patients under the age
of five, a subglottic lumen that cannot
be dilated above No. 12 French gauge
after three examinations should be con

sidered for an open operation.
With regard to the choice of opera

tion, careful preoperative radiologic and
endoscopic evaluation is essential. Xe

roradiography is used only in those
cases when conventional radiography
has not produced adequate information.
All stenoses severe enough to consider
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an open procedure are circumferential.
Most of them are eccentric with the
greatest depth of pathology lying an

teriorly, a few millimeters below the
glottis and extending varying lengths
down the trachea. All patients in this
series had an identifiable lumen, albeit
small: judicious dilation in the early
stages of the inflammatory process aids
in the establishment of a lumen. Pro
vided there is not an accompanying
glottic problem, such patients are se

lected for the autogenous costal carti

lage graft. Length is not an issue since
it has been demonstrated that long seg
ments of cartilage may be successfully
grafted to lengthy segments of tracheal
stenosis in children." It is likely that
some of these patients with severe an

terior stenosis not extending to the tra

cheotomy site could be operated suc

cessfully with a laryngotracheoplasty;
in those patients who have little or no

identifiable cartilage remaining anteri

orly, or whose stenosis is long, the carti
lage graft procedure is the method of
choice. In those few patients where the
bulk of the stenosis lies posteriorly and
it is necessary to excise the scar, the la
ryngotracheoplasty with Silastic® stent

ing becomes the method of choice,
again provided the glottis is normal.
For combined severe glottic and sub
glottic stenosis the Rethi'" operation
should be considered, particularly
when the posterior commissure and
posterior subglottis are markedly af
fected.

It is pertinent to observe that resec

tion of subglottic stenosis with thyro
tracheal anastomosis is not to be recom

mended in children under 12 until more

information is available about the
growth of the anastomotic site. Pre
liminary work on tracheal resection and
end-to-end anastomosis in puppies-"""
and piglets" is not too encouraging.

Contraindications to surgery include
any condition in which, even if the
laryngeal stenosis were relieved, tra

cheotomy would still be necessary, for
example, for tracheal toilet, or any com

bination of medical problems that
would preclude successful rehabilita
tion at home.
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CONCLUS IONS

Acquired subglottic stenosis in chil
dren secondary to intubation has a

higher mortality and morbidity than
congenital subglottic stenosis.' Report
ed mortality rates related only to deaths
attributable to the tracheotomy range
from 11-24%, while failure to decannu
late occurs in 26-28% of cases treated
conservatively. Alternative methods of
therapy therefore should be carefully
evaluated.

The rationale for recommending sur

gical reconstruction in cases of severe

acquired subglottic stenosis is the re

ported mortality associated with the
"wait-and-see" policy. Not all cases of
mature subglottic stenosis require open
reconstruction. This should be reserved
only for severe cases. Mature stenoses
that are thin often respond to gentle
dilation.

Three consecutive patients with pos
terior subglottic stenosis managed by
the Evans' technique and four consecu

tive patients with posterior glottic and
subglottic stenosis managed by the
Rethi principle using a Montgomery
laryngeal stent have all been extubated.
There has been no mortality.

Though continued growth of the la

ryngotracheal area is difficult to docu
ment in the living patient, animal data
suggests that operating on the thyroid
and cricoid cartilages of infant primates
or puppies" does not interfere with the

growth potential. In the clinical ma

terial, the longest follow-up is presently
5�� years: in none of the cases reported
is there any clinical, radiographic, or

endoscopic evidence of reduced laryn
geal growth potential secondary to

laryngeal surgery.

Severe laryngeal stenosis in children
is amenable to surgical reconstruction,
though no single operation is suitable
for all cases. Eleven consecutive pa
tients with severe anterior subglottic
stenosis managed by autogenous costal
cartilage graft interposition to cricoid
and upper trachea are presented. Ten
have been extubated.

Those cases of severe laryngeal ste
nosis secondary to intubation that have
failed to respond to conservative man

agement should be considered for a

laryngotracheal reconstruction appro
priate for the pathologic problem. Each
case should receive careful individual
evaluation. The morbidity and mortality
of cases managed in this way is con

siderably less than if managed by the
"wait-and-see" policy.
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Congenital choanal atresia frequently demands immediate recognition in the newborn, and
provision of a nasal airway as soon as possible. A variety of techniques are available to correct
this problem, but none is entirely satisfactory. Transpalatal procedures are associated with sig
nificant morbidity in the newborn, and transnasal microsurgical procedures are less predictable
when a thick bony plate is present in the choanal obstruction. Transnasal resection with the C02
laser has been carried out in seven patients (ten sides), whose ages ranged from 16 hours to 14
years. From this early experience, it appears that the procedure is entirely feasible and conveni
ent. It seems to have significant advantages over conventional microsurgical techniques. Eight
out of ten choanae have remained patent for four months or more. A lumen keeper is needed
during the immediate postoperative period for at least two to three weeks. The procedure is as

sociated with minimal morbidity.

Choanal atresia was first recognized
by Roederer in 1775.1 It is a congenital
lesion that occurs in approximately one

in 8,000 births. The first reported sur

gical procedure to correct this deformity
was performed by Emmert in 1851, and
was described as the passage of a trocar
and cannula through the obstruction."

The atresia may be either bony or

membranous, with approximately 90%
of the cases being the former. It is

traditionally thought that this defect is
more common in females, and more

often occurs unilaterally." Many of
these patients have multiple congenital
anomalies as well. 3

Etiology. Although the exact etiology
of choanal atresia is unknown, it is
presumed that partial or complete per
sistence of the buccopharyngeal mem

brane is responsible; it seems to explain
the membranous type best. A medial
and vertical overgrowth of the palatine
bones may be the cause in cases of
bony atresia. Some feel, however, that
the atresia is a teratogenically induced
anomaly because of the associated era-

niofacial anomalies seen in some pa
tients."

Diagnosis. The diagnosis of bilateral
choanal atresia is usually made in the
first few hours of life. Being obligate
nose breathers, these children character
istically develop severe respiratory dis
tress, which is relieved either by crying
or by the establishment of an oral air

way.

The diagnosis is confirmed by various
maneuvers. If choanal atresia is sus

pected, attempts should be made to pass
a No. 6 French catheter through the
nasal passage into the pharynx, after
appropriate topical vasoconstriction.
Methylene blue dye may also be in
stilled in the nose while observing the
pharynx for the appearance of dye. The
use of a hand-held otoscope, with an

ordinary ear speculum, may give ex

cellent visualization of the atresic area.

This also enables the examiner to pal
pate the atresia to determine whether
it is bony or membranous. Another re-
liable method of diagnosis, however, is
the use of contrast radiography after

From the Department of Otolaryngology, Children's Hospital Medical Center; Boston Uni
versity School of Medicine and Harvard Medical School, Boston, Massachusetts,
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Fig. 1. Lateral radiograph demonstra
ting inability of dye to pass into the phar
ynx. Arrow indicates point of atresia plate.

applying a vasoconstrictor agent to the
mucous membrane (Fig. 1).

In cases where the neonate has sur

vived the first 24 hours of life undiag
nosed, feeding difficulties become con

spicuous; these children have severe dif
ficulty in sucking.

Unilateral choanal atresia may not be
diagnosed until later in life. It frequent
ly presents with persistent unilateral
nasal obstruction with mucoid dis
charge. Commonly, this condition is mis
diagnosed as a foreign body or sinusitis.

Treatment. Bilateral atresia requires
immediate establishment of an oral air
way, either with a McGovern nipple or

an oropharyngeal airway. Gavage feed
ing must also be undertaken to main
tain proper nourishment. Neither pro
longed intubation nor tracheotomy is
warranted.

A variety of surgical procedures have
been used in the treatment of this dis
ease. The first reported procedure was

Fig. 2. Neonate in hyperextended po
sition with nasal speculum in place be
ing held by otologic speculum holder.

transnasal. 2 Since then, many ap
proaches have been advocated.v" Re
cently, the use of the operating micro

scope in conjunction with the transnasal
approach has been used." This appears
to be the most promising method of
approaching this difficult lesion, espe
cially in the neonate.

The timing of treatment also has
been a subject of debate. Some feel
that immediate treatment should be un

dertaken via the transnasal route by
simply puncturing the atresic plate.
Definitive treatment is undertaken via
the transpalatal route at a later date.
Others have advocated the immediate
correction through the transpalatal ap
proach even in the newborn."

Since the carbon dioxide surgical
laser was coupled to the Zeiss operat
ing microscope in 1969, it has been used
to treat multiple and varied lesions of
the upper respiratory tract." Because of
its unique features, it is now apparent
that this system is a most effective
means of treating lesions of the pedi
atric airway.!?
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Fig. 3. Microscope and laser in posi
tion directly over nasal speculum. Surgeon
controls beam while viewing lesion direct
ly.

The transnasal application of the
carbon dioxide surgical laser is now

proposed as an alternative method of
resecting the atresic area. We have em

ployed this modality in the treatment of
choanal atresia since 1976.

METHODS AND MATERIALS

Seven patients, six females and one male,
with the diagnosis of choanal atresia under
went operation with a 50 watt carbon dioxide
laser." All patients were operated upon under
general anesthesia, using a small bore orotra
cheal tube, protected with aluminum tape.

Topical vasoconstriction of the nasal tissues
was accomplished with a 0.125% or 0.25% solu-

tion 6£ phenylephrine hydrochloride after clear
ing the nose of secretions.

The patients were then placed in the supine
position, with the shoulders elevated and the
head hyperextended. A modified ear speculum
with a fiberoptic light source was placed in the
nasal cavity, and retained in position with a

standard otologic speculum holder (Fig. 2).
The operating microscope with the attached
laser was then directed along the floor of the
nose (Fig. 3), and the atresia visualized (Fig.
4A ). A saline-soaked neurosurgical sponge was

placed in the nasopharynx to protect the eu

stachian tubes and mucous membrane once

the artesia was opened.
The atresia area was gradually vaporized

with the laser until the neurosurgical sponge
could be visualized in the nasopharynx (Fig.
4B ). The sponge was then used as a landmark,
and the choana was gradually enlarged to the
desired size, depending on the age of the pa
tient. The dissection was completed in a few
minutes if the atresia was merely membranous.
Frequently, a partial bony plate was encoun

tered which was removed in part by the laser
and in part with a small rongeur in order to
avoid overheating of the adjacent tissues; dis
section of the bony plate required a few extra
minutes. Dissection was terminated when the
septum was exposed medially, the floor of the
nose inferiorly, the sphenoid superiorlv, and
the pterygoid plate laterally. Stents of poly
vinyl tubing or Silastic® sheeting were then
placed and sutured to the membranous septum
with a mattress suture of nylon. Stenting was

maintained from two to six weeks. If polyvinyl
tubing was employed, the outer ends were bev
eled in an upward direction for ease of sue

tioning and proper cleaning. Adequate humid
ification was provided in an attempt to reduce
crusting of the stent material.

RESULTS

Six females and one male patient
underwent laser excision of their choanal
atresias. Of these, three were bilateral
and four were unilateral, making a total

Fig. 4. A) Microscope view of bony atresia plate. B) Neurosurgical sponge in the
nasopharynx, appearing through newly created opening in atresia plate.
*American Optical, Buffalo, New York.
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TABLE 1. RESULTS IN SEVEN PATIENTS

Period of Follow-up
Age Sex Side Type Stenting Results Period

16 hr M Bil. B 6 wk 1. One side open 1. Open @ 15 mo

2. One side closed req. 2. Open @ 12 rna

2nd op. at 2 rna

24hr F Bil. B 6 wk 1. One side open 1. Open @ 13 rna

2. One side closed req. 2. Remains closed
2nd op. at 2 rna

8 rna F Bil. M 2 wk Both sides open Open @ 4 rna

3 yr" F R B 4 wk Open Open @ 12 rna

9yr F L M None Open Open @ 24 rna

10 yr" F L B 3 wk Open Open @ 14 rna

14 yr F L B 4 wk Closed Remains closed
Bil. - Bilateral; R - Right; L - Left; B - Bony type; M - Membranous type.
"'Prior transpalatal procedure.

of ten obstructed choanae. Follow-up
ranged from 4 to 24 months. Seven
choanae have remained completely
open, without requiring further therapy.
Three choanae closed postoperatively.
A second laser procedure was per
formed on two, one of which remains

open at 12 months. The third patient,
a 14-year-old female, closed immediate
ly after removal of her stent, no further
attempt to reopen this has been made
(Table 1).

DISCUSSION

Various approaches to the correction
of this troublesome problem have been
advocated in the past. Those utilizing
the transpalatal approach are formid
able operations. Most of the transnasal
approaches have been "blind," and
therefore, risky. Previously described
microsurgical procedures have been
time consuming, mostly due to bleeding
which tends to obscure the operative
field.

The use of the carbon dioxide sur

gical laser in this procedure has several
distinct advantages. The equipment
necessary to gain access to the nasal
cavity is quite simple and easily as

sembled. The rapidity and accuracy
with which the operation can be per
formed is quite unique. This is in large
part due to the hemostatic effect of the
laser, and therefore, to the lack of "nui
sance" bleedlng.!'

Postoperative edema from laser sur

gery is conspicuous by its absence."
This is important in neonatal tissues
where the dimensions of the choana
are small.

Laser wounds heal on schedule with
minimal postoperative scarring. Experi
mentation has shown that small lesions
will reepithelialize at between 10 and
12 days. This enables removal of the
stent in two to three weeks.!"

Failures apparently have been due to

the occurrence of granulation tissue in
the operative site, after stenting over a

traditional six-week period. More re

cently, we have employed stents over a

shorter time span of between two and
three weeks. Leaving stenting material
longer than this may contribute to an

inflammatory response, the develop
ment of granulation tissue, and reste
nosis.

In the 14-year-old patient, whose
newly created opening closed, it was

found that only a 6 x 4 mm opening
could be created through the thickened
bony plate; this was in part due to the
deviation of the posterior edge of the
bony septum toward the 0bstructed
side. Under these circumstances, a

transnasal operation is not likely to be
successful; a transpalatal operation, on

the other hand, allows resection of the
posterior edge of the septum, and is
more assured of success.
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If thin bone is encountered in the
atresia, it can be excised with the laser;
however, if the bony plate is 1 mm or

more in thickness it should be excised
with a microrongeur similar to that used
in transnasal hypophysectomy. The use

of the rongeur rather than the laser
avoids the problem of overheating of
the adjacent bone by the laser beam,
with resulting sequestration, granula
tion tissue formation, and secondary
stenosis.

It appears that the carbon dioxide
laser provides a convenient, atraumatic,
and effective means of correcting con

genital choanal atresia. There have been
no complications due to the use of the
CO2 laser. Larger numbers of patients
will be required before definite con

clusions can be drawn as to whether
long-term results are superior to pre
viously described methods.
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CONCLUSIONS

l. Choanal atresia continues to be a

difficult congenital problem causing
respiratory distress in the newborn.

2. All previously described tech
niques have some undesirable features
and limitations.

3. The unique properties of the car

bon dioxide laser make it most suitable
for surgery of the neonatal airway.

4. The laser has been used success

fully in correcting choanal atresia in an

orderly and precise manner.

5. It appears that stenting may be
needed for only two to three weeks
postoperatively.

6. Further application of laser sur

gery in this condition will be required
before final conclusions can be reached.
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CYCLIC PHARYNGEAL LYMPHOIDITIS:

IMMUNOLOGICAL CONSIDERATIONS

JOSEPH L. GOLDMAN, MD

NEW YORK, NEW YORK

This communication presents the concept that recurrent infections of the lingual tonsils,
lateral pharyngeal lymphoid bands and lymphoid follicles on the posterior pharyngeal wall, oc

curring with the same periodicity, is a cyclic clinical and immunological entity. These patients
lacked resistance to the normal flora of the nasopharynx and pharynx. They were accordingly
treated with a mixed respiratory bacterial vaccine, administered intradermally and according to
a formulated program, to improve resistance or immunity of the lymphoid tissue. These patients
showed definite improvement by this method of therapy. It is suggested that the effectiveness
of therapy was accomplished through the immunological process of cell-mediated immunity. The
immunobiologic development of cell-mediated immunity by T thymic-dependent cells and humor
al immunity by B cells is briefly discussed.

What appear to be significant obser
vations have been made on lymphoid
tissue of the pharynx over the past 46
years. Our colleagues of a century ago
were concerned with techniques of re

moving and reducing the lymphoid tis
sue of the pharynx and methods of con

trolling bleeding. This new concept is
a point of view which may be fitting
for 1978.

I wish to state at the outset that this
presentation will be unscientific, pro
vocative and even open to questions.
It is not a double-blind study nor does
it involve a proven method of therapy.
It is, in a sense, a personal, medical
communication. It does represent, how
ever, a particular type of pragmatic ob
servation which has made a deep im
pression on me. The subject is involved
with the nature of recurrent pharyngeal
lymphoidal infections, the treatment I
have used and the immunological impli
cations.

The immunological considerations,
whether correct or not, are very much
in order at the present time. The con

tinually increasing facets of immuno

biology are making their inroads into

every discipline of medicine, and we

should realize that otolaryngology is

included in this assault. I use the word
assault to express strongly the opinion
that the whole concept of disease and
modalities of therapy will change radi
cally when immunobiology will be
transferred from theoretical and investi
gative areas to the practical areas of
medicine. When this happens medicine
will experience, I believe, its greatest
advance.':"

After my residency, I was exposed
to a year's fellowship in bacteriology
and immunology with Dr. Gregory
Shwartzman. This exposure had a pro
found effect on my thinking about dis
ease processes. It undoubtedly influ
enced my perception of pharyngeal
lymphoidal infections. I trust that you
will accept these 0bservations just as

experiences which, for me, have result
ed in a new interpretation andapproach
to a problem.

In the first place, I have, separated,
or classified, pharyngeal lymphoiditis
under consideration into three groups:
lingual tonsillitis; infection and hyper
trophy of the lateral pharyngeal bands
of lymphoid tissues; and hypertrophy or

swelling of lymphoid follicles on the
posterior pharyngeal wall with varying
degrees of discoloration. Acute tonsil
litis in infants might be included.

From the Department of Otolaryngology; Mount Sinai Medical Center, New York, New York.
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What impressed me particularly in

my early observations, on analyzing
these pharyngeal infections, was their
cyclic character. There was the persis
tent tendency to recur every four, six
or eight weeks, regardless of the effec
tiveness of the primary treatment. The
time of recurrence in individual patients
had the same periodicity. I am certain
that many, on reflection, have made
the same observation, but to my knowl
edge there is no record of this clinical
concept in the literature, otolaryngo
logic or immunobiologic, and I believe
that it is an immunobiologic phenom
enon.

Twenty-nine cases of pharyngeallym
phoiditis have been picked at random
from my charts. I am using these cases

essentially for illustrative purposes.
Twelve were cases of acute lingual
tonsillitis, 12 cases of acute infection
of the lymphoid tissue of the lateral
gutters of the pharynx and 5 cases of
infected, hypertrophied, lymphoid fol
licles of the posterior wall of the phar
ynx. I have seen considerably more of
these cases but I could not isolate them
from my files.

The infections of the lingual tissues
were frequently associated with white
purulent spots and fever as high as 39.4
C. The patients with the infected lateral
bands and hypertrophied follicles com

plained primarily of sore throat and las
situde, and low grade fever was often
associated.

It-was soon observed that specific in
fecting microorganisms were unimpor
tant insofar as recurrences were con

cerned. Rarely was the same microor
ganism found in subsequent infections

I
in the same patient. However, one or

.

another of the pathogenic microorgan
isms of the upper respiratory flora was

invariably isolated. The question of viral
infections, a very broad subject, will
not be discussed in this paper.

The issue which presented itself had
to be evaluated in the following terms:
Was there anything different or unusual
about these pharyngeal infections? It
seemed to me that I was dealing with
a lack of normal resistance, or immu

nity, of the pharyngeal lymphoid tissue

to the usual pathogenic bacterial flora
of the pharynx or of the nasopharynx,
to be more specific. Resistance would
diminish progressively after each bout
of infection with presumably acquired
immunity.

Part of my early work in studying the
flora of the nose and nasopharynx in
health and in disease showed that, in

healthy individuals, the nose did not

contain pathogenic microorganisms
while the nasopharynx did in the same

persons.":" I regarded the nasopharynx
as the carrier-focus of pathogenic micro

organisms, and the prominent patho
genic microorganisms would vary with
seasons. Infections of the nose and si
nuses and trachea and lungs would
occur, as I see it, when the protective
mechanisms of these organs broke down
and invasion of microorganisms from
the nasopharynx would occur. It may
be of interest to relate that the pneu
mococcus was predominant from Jan
uary through March, the months that
pneumonias occurred, and the Strepto
coccus hemolyticus from March to June,
the months that acute mastoiditis used
to be operated on. This remark deserves
mention only to illustrate the feature of
specificity of microorganisms which is
such an interesting phenomenon in bac
terial infections and many immunologi
cal reactions. Of further interest to us,
for instance, is the fact that over 90%
of lateral sinus thrombosis is caused by
the S. hemolyticus, and that of the pneu
mococci, only Type III can be the eti

ologic agent responsible for lateral sinus
thrombosis .10

Thus, to return to our premise and
subject that pharyngeal lymphoiditis
could have been cyclic and this was

due to lack of normal resistance of this
tissue to the normal bacterial flora of
the pharynx and nasopharynx, the next

logical thought was to consider means

to improve the resistance of the pha
ryngeal lymphoid tissue so that the
cyclic nature of these infections would
be altered or stopped. Having been
impressed and influenced by the writ

ings of Metchnikoff," the famous Rus
sian biologist, on phagocytosis and cell
mediated immunity and the value of
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vaccines by intradermal injections, I
decided to treat these patients with
mixed bacterial vaccine by intradermal
injections. It is of interest that as early
as 1908 Metchnikoff and Ehrlich jointly
were awarded the Nobel Prize for Med
cine and Physiology, the former for his
work on cell-mediated immunity and
the latter for his work on humoral im

munity, even though now immunology
is still in its very early stage of develop
ment as a scientific discipline.

Also, my attitudes about using vac

cine were strengthened by my expe
rience with a five-year project from
1932 to 1937 by using both stock and
autogenous pneumococcus Type III
vaccine on the same patient in con

junction with surgery to prevent men

ingitis in 56 cases of acute pneumococ
cus Type III mastoiditis.!' Six intra
dermal injections at the rate of two a

week were administered in the follow
ing increasing doses: 0.1, 0.2, 0.3, 0.5,
0.8 and 1 cc. If delayed local reactions
(48 hours) were larger than the size
of a 25-cent piece, the dose was not
increased. The concentration was 600
million microorganisms per cubic centi
meter. The mortality of meningitis as

sociated with pneumococcus Type III
mastoiditis at The Mount Sinai Hospital
was reduced from 22% during the pre
vious five years to 4%. Agglutinin, pre
cipitin, complement fixation and other
tests failed to show humoral antibodies
in our patients and we concluded that
active cellular immunity was responsible
for reducing the mortality.

To indicate the potential effectiveness
of pneumococcal vaccine, the experi
mental work of Barach" in 1928 might
be mentioned. He showed that mice
could be actively immunized in three
days by a single intraperitoneal in
jection of Type I and II pneumococcus
vaccine. In 1931 Barach= demonstrated
the appearance of specific protective
substances in human sera four or five
days after intravenous and intradermal
injections of pneumococcus vaccine. In
cases of lobar pneumonia it was pos
sible to evoke type-specific antibodies

by the injection of heterologous types
of pneumococcus vaccine. This is of in
terest at present because it has been re

cently reported that the incidence of
pneumococcal pneumonias can be re

duced by pneumococcal polysaccharide
vaccines.14

In 1927, Tillett'" was successful in

actively immunizing rabbits with Type
III pneumococcus vaccine. Especially
significant in Tillett's experiments was

the fact that he was able to obtain im

munity in animals to Type III pneumo
coccus infections in the absence of spe
cific antibodies in the blood serum.

The recent investigation of the use of
vaccines conducted by the Food and
Drug Administration deserves special
comment." I cannot resist making the
statement that the report of the panel
conducting the investigation is, in my
opinion, far more unscientific than the
scientific criticism the panel presents
about vaccines. This concerns the prac
tice of medicine very seriously and
members of the medical profession
should become aware of the report and
do what they can to alter the final rules
which will be issued in a few years.
The FDA wishes practicing physicians
to furnish them with information to in
dicate the true and specific value of
vaccines. I trust that this report will be
a contribution in this direction.

The following is the method of
therapy I employed. The vaccine, used
since 1932, was Combined Vaccine No.
4 with Catarrhalis (V-151), l) which
contains Neisseria catarrhalis, Klebsiella
pneumoniae, Diplococcus pneumoniae,
streptococci, and staphylococci. This
vaccine has been removed from the
market. According to Lilly & Co., they
have stopped making this biological
product; according to the FDA panel,
the license to make this vaccine was

revoked because there was no substan
tial "evidence of safety or effectiveness."
This has not been my experience, and
in reading the panel's report, I do not
believe that their information has been
adequate or correct. I am now using
Bacterial Vaccine Mixed Respiratory.v"

*Eli Lilly and Company, Indianapolis, Indiana.
**Hollister-Stier, Division of Cutter Laboratories, Inc., Spokane, Washington.
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The microorganisms of this vaccine are

similar with those in Lilly's vaccine ex

cept there are twice as many staphylo
cocci. The panel recommended that the
license to make this vaccine be con

tinued "on an interim basis in accor

dance with the appropriate Federal
regulations and recommendations of
this report."

I have found it necessary to dilute
both the Lilly and Hollister-Stier vac

cines ten times in order to avoid un

desirably strong reactions in some pa
tients from the very outset. The ideal
arrangement is to inject the patients
twice a week and the period can be
from one to three months. It may be
helpful to continue with maintenance
injections for a whole winter.

The first injection of 0.5 cc of diluted
vaccine is delivered intradermally with
a 1 cc tuberculin syringe and 26G7�
intradermal needle. The next dose is
0.1 cc and doses are increased by 0.1
cc until 1 cc is reached and then that
amount is continued. If absolutely no

local reaction occurs, 0.05 cc of the un

diluted vaccine can then be adminis
tered and the progression of increases
is the same as outlined for the diluted
vaccine.

My criterion of a strong delayed
reaction is an area of redness the size
of a 25-cent piece and I make an effort
never to allow the reaction to exceed
that size. If the reaction is greater, then
I reduce the dosage to the next lower
amount and keep the dosage at that
amount if it is necessary, as determined
by the skin reaction. I believe that the
intradermal route is the proper method
to administer vaccine and to avoid
serious general reactions of any kind.
This method controls the potential ef
fectiveness of the vaccine.

The patients treated received from
8 to 30 injections, depending on the
progress of controlling and healing the
pharyngeal lymphoid tissue. With each
treatment, I also swabbed the lymphoid
tissue with Lugol's Solution and glyc-
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erin," which is not effective when used
alone.

In evaluating the results of this meth
od of therapy, I am indicating as im
proved those patients whose symptoms
disappeared, whose reactive lymphoid
tissue subsided and whose cyclic re

currence of the infection ceased. Thus
75% of the lingual tonsillitis cases im
proved, as did 75% of the cases with
hypertrophied and swollen lateral lym
phoid bands, and 100% of cases with
hypertrophied, swollen, red lymphoid
follicles on the posterior wall.

Certain details of therapy require
some clarification. If a patient is seen

at first with an acute lingual tonsillitis
with purulent collections, the patient is
given antibiotics. If the patient reports
that such infections recur cyclically, as

it did in one of our patients every six
weeks for six times, the vaccine therapy
is instituted. This approach holds true
if the lateral bands or follicles on the
posterior pharyngeal wall are badly in
fected.

The only other otolaryngologist
whom I know who has used vaccine
in a similar manner for recurring in
fections of pharyngeal lymphoid tissue
is Dr. Karl M. MorgensteinU who has
been using for approximately 20 years,
first Lilly's and recently Hollister-Stier's
mixed respiratory vaccines. He is of the
opinion that the problem occurs more

frequently in young adults and females,
and that the lingual tonsils are more
often involved. Dr. Morgenstein quanti
fies his results in the following manner:

"excellent" when the lymphoid tissue
undergoes involution; "very good" when
the patient is rendered continually free
from symptoms; "good" when there is
a marked decrease in the frequency and
intensity of symptoms. He believes 40%
of his patients have had excellent re

sults, another 40% very good results and
the remainder good results. He further
claims that the only failures he can re

call are those who have discontinued
the program before it was completed.

"'Iodine 12.5 gm, potassium iodine 25 gm, distilled water 25 cc, glycerin q.s, 1000 cc.

"'*Morgenstein, KM: Personal Communication.
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Dr. Morgenstein's program was

slightly different from mine, but the
same principles pertain. His program
consisted of a minimal test dose fol
lowed by a progressive increase in

doses, given intradermally and con

trolled by the patient's tolerance, until
the maximum dose was given once a

week for eight weeks, then once every
two weeks for eight doses. After that
the patient received a "booster" mjec
tion every six months for a maximum

period of approximately two years.

In trying to answer why and how
does a vaccine control and stop these
cyclic infections of the lymphoid tissue
of the pharynx, I am attempting to dis
cuss one of the most difficult issues in

immunobiology and thus in medicine.
To put it succinctly, I believe that the
resistance of the lymphoid tissue in the
pharynx against the flora of pathogens
in the nasopharynx is diminished and
returned to normal through the process
of cell-mediated immunity or delayed
hypersensitivity induced by intradermal
injections of vaccine acting as the anti
gen. This reaction may be specific or

nonspecific, but it does involve many
reactions and interactions of the lym
phoreticular system, without which, in

cidentally, life could not exist.

If one wishes to become entranced
by the function of the human body,
one needs only to delve into the bio
logic reactions involved in immunobi
ology. Therefore a brief review of the
development of immunity in the human
organism is in order. The lymphocytes
are the key cells in the production of
immunity be they antibodies in the
form of the immunoglobulins in humor
al immunity, or cell-mediated immunity,
or delayed hypersensitivity in cellular
immunity. The creation of immunity is
helped by many agents and mechanisms
such as macrophages, phagocytosis,
complement, lymphokines and others.
In humans all lymphocytes originate in
the yolk sac in the embryo, then migrate
to the bone marrow. There the lympho
cytes are separated into T lymphocytes
which migrate to the thymus, becoming
thymic-dependent lymphocytes, and B
lymphocytes which are released into
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Fig. 1. Processing T and B cells for
elaboration of cell-mediated and humoral
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the circulation to populate peripheral
lymph nodes, the spleen and lymphoid
tissue in the gastrointestinal tract, such
as Peyer's patches. Plasma cells are fully
differentiated B lymphocytes and are

responsible for the production of the
immunoglobulins, IgA, IgG, IgM, IgE,
IgD. These are the main antibodies
which confer humoral immunity.

The T cells or thymic-dependent lym
phocytes are the effectors of cell-medi
ated immunity. The T and B cells co

operate with each other biologically,
and as stated before, the T cells are

dependent on many other biologic fac
tors in the elaboration of cellular im

munity on antigenic stimulation. The
precise manner in which this is accom

plished is not yet fully understood
(Fig. 1).

To appreciate this process more

clearly, it is helpful to understand the
relationship of these immunologic cells
to lymphoid tissue. The lymphoid tissue
of the faucial and lingual tonsils differ
from lymph nodes only in that they do
not have capsules and afferent lym
phatic vessels. The lymph nodes have
afferent and efferent lymph vessels,
which permit the constant circulation
of lymphocytes, and peripheral cortical,
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paracortical, and central medullary
areas. In the paracortical area are lo
cated multitudes of lymphocytes which
are T thymic-dependent cells. In the
cortical area are primary lymphoid fol
licles and also germinal centers which
contain B cells that have been activated.
Cords of B cells enter the medulla and
these are mature plasma cells, respon
sible for the production of the immuno
globulins (Fig. 2).

Thus, as I evaluate the clinical pic
ture, the T or thymic-dependent cells
were involved in the process which
improved the resistance of the lymphoid
tissue of the pharynx in the patients
who overcame their tendency to cyclic

'? infections. The cell-mediated immunity
was instigated by carefully controlled
intradermal injections of small doses of
mixed bacterial vaccines which acted as

antigens.

There have been developed recently
sophisticated methods of detecting ac

tivated T lymphocyte cells participat
ing in the process of creating cell-medi
ated immunity. The determination of
markers on the surface of the lympho
cytes is one such method."

A tremendous amount of information
and knowledge has been gathered in

immunobiology. The problem now is to

piece all this together in a logical, bi
ological order to explain the exact way
that immunity is conferred, how anti

gen-antibody reactions cause disease,
how the rejection of homograft tissues
occurs, and how neoplastic cells are

biologically controlled and how control
is lost and cancer develops. I feel as

sured that all this will happen in the
not-too-distant future, and that the dis
coveries of antibiotics and corticoste
roids will have receded in importance
by that time.
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HYPERSENSITIVITY PROBLEMS IN OTORHINOLARYNGOLOGY

RUSSELL 1. WILLIAMS, MD, FACS

CHEYENNE, WYOMING

The average otolaryngologist is confronted with allergic problems in well over 50% of his
patients. It would seem imperative that he either recognize the problem and be able to instigate
appropriate therapy himself or refer the patient to someone who can. In the latter case, he should
have a basic knowledge which would allow him to evaluate adequately the therapy provided.

sneezing suggests a seasonal antigen,
such as trees, grass or weeds. Perennial
sneezing suggests perennial antigens,
such as dust, molds, animal emanations,
etc. If sneezing occurs during or im

mediately after meals, one must think
of foods as a causative factor.

The nasal smear and culture of the
nasal discharge, as suggested by Gold
man,' provide an accurate method of
diagnosis and indicate therapy.

Nasal polyps are seen frequently.
They are usually of allergic or of dual

These patients deserve more than etiology (allergy plus infection). There
routine treatment with antihistamines. is sufficient evidence to indicate that
The excessive use of intranasal medica- patients with nasal polyps invariablytion and the careless use of corticoste- have an allergic diathesis or suffer with
roids are both to be condemned. Most disorders considered to be allergic in
of the problems are referable to the origin." Nasal polyps usually originate
nose, accessory sinuses, throat, larynx, in the mucosal lining of the ethmoid,
ears' and eyes. One could write a book sphenoid and maxillary sinuses. When
about allergic headache, the most com- they are of sufficient size to produce
mon complaint. Headache is followed obstruction, secondary infection is in
'closely by nasal stuffiness on one or variably present. Nasal polyps may be
both sides, which may occur shortly a real problem in the salicylate (aspirin)after retiring, continue all night and sensitive individual. Salicylates are also
into the next day. The next most com- found in foods, flavorings, beverages
mon complaint is nasal discharge, which and drugs. When a patient has nasal
may be anterior or, more frequently, polyps, salicylates must always be taken
posterior. It may be mucoid, mucopu- into consideration since they are widelyrulent or purulent. A thin, profuse mu- represented in the foods we eat. The
coid anterior nasal discharge suggests problem, of course, is that polypectomyfood hypersensitivity. and the usual allergic therapy may be

Sneezing is a frequent complaint. It of little help in the management unless
may be upon arising, seasonal or peren- the patients are placed on a salicylate-
nial, and it may occur indoors or out- free diet." Nasal polyps do not lend
doors. Sneezing upon arising is the re- themselves to any single form of ther
sult of the accumulated allergic insult apy. Immunotherapy, plus adequate
of the previous 24 hours. Seasonal antibiotic therapy, should always be
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The otorhinolaryngologist is confront
ed with allergic problems in well over

50% of his patients. The majority of
these have allergic symptoms of major
clinical importance. It is therefore man

datory that the physician has a basic
knowledge of allergy in order to diag
nose adequately and instigate appropri
ate therapy himself or refer the patient
to a qualified colleague. In the latter
case, he should have sufficient knowl
edge of allergy to enable him to evalu
ate the therapy provided.
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instigated prior to and following any
surgical procedure on an allergic indi
vidual.

Throat symptoms include nasal and
associated ear problems referable to
disturbances in the function of the
eustachian tube as well as collection
and drying of secretions on the mucosa

of the posterior walls of the pharynx.
The buccal mucosa, uvula and the

anterior pillars may reveal ulcerations,
which suggest food intolerance. Analy
sis of nasopharyngeal secretions will be
most rewarding in instigation of proper
therapy.

The larynx is the gateway to the
lungs and their first line of defense.
Most allergic reactions in this area are

in the form of edema of the epiglottis,
the arytenoids or the contact surfaces
of the vocal cords. Hypersecretions
from the nose and accessory sinuses
collect in the pyriform sinuses and spill
over into the trachea, creating real
problems in the very young and in the
aged.

Allergic manifestations in the ear may
be divided into the external, middle
and inner ear. The external manifesta
tions are fissures of the concha, with or

without ulceration. Itching of the ex

ternal auditory canal may represent a

mild-to-severe external otitis or it may
be referred directly from the nasophar
ynx, which suggests a food intolerance.
Ulceration, discharge and pain in the
external canal represent a more severe

form of external otitis, which may be
complicated by bacterial invasion.

One should not overlook such condi
tions as malignant external otitis, which
may have manifestations quite similar
to benign external otitis in its early
stages.

In the middle ear, effusion frequently
has allergic ramifications sometimes as

sociated with autoimmune disease.
Draper' has made a most revealing
study of this condition. His conclusions
deal with the allergic aspect. The en

docrine factors (thyroid function, auto
immune and deficiency diseases) must
be considered in the differential diag
nosis of serous otitis with effusion.

Allergic manifestations of the inner
ear usually lead off with a sensation of
fullness accompanied by vertigo, tin
nitus and/or sensorineural hearing loss.
Pulec," in his study of Meniere's dis
ease, concluded that approximately 14%
of the cases were of allergic origin.
Coodhill" felt that between 15 and 20%
of the Meniere's syndrome patients had
an allergic etiology. Vertigo may be
transient or constant (from a few min
utes, to hours, to days). Among the
most common excitants are yeast, milk
and antibiotic sensitivity.'

Sensorineural hearing loss, showing
periods of fluctuation, deserves a most
careful evaluation."?"

The eyelids may show evidence of
irritation from nail polish, mascara and
atmospheric contaminants. The allergic
reaction maybe edema of the upper
or lower lid, one or both eyes, secondary
to inhalants, but more often due to
foods. Irritation of the conjunctiva is
seen frequently in the height of the hay
fever season, at any time when foods
act as inhalants, or from direct or in
direct exposure to animal danders,
sometimes being transferred by the
hand to the eye.

In perennial nasal allergy, symptoms
are produced by inhalants, foods and
chemicals. The inhalant antigens in
clude house dust (the most common),
the mite and the molds or fungi, which
are many and varied. The most im
portant major-molds are Alternaria and
Hormodendrum, which head the list,
followed by Cephalosporium, Mucor,
Penicillium, Aspergillus, Pullularia and
others. Feathers of duck, goose and
chicken are etiological agents, but they
may have a dual purpose, since they
play host to the production of molds.

Danders such as dog, horse, cat, cow,

hog, rat, mice, guinea pig, parrot and
others are to be considered as they are

incriminated by the history.
Food additives, chemicals, insecti

cides and antibiotics are playing an

ever-increasing role, as well as the
fumes of automobile exhaust, smoke
from fires, smog, plant emanations of
volatile oils (terpenes) and particular-
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ly the ubiquitous plastics, some of
which literally breathe odors and irri
tants.

Foods may act as ingestants or in
halants. For instance, the cereal flours
acting as inhalants when used in prep
aration of bread are the cause of «bak
er's asthma."

Symptoms of food hypersensitivity or

intolerance are many and varied."
There are two basic types of food
allergy: fixed and cyclic. A fixed food
allergy is one in which symptoms occur

following each ingestion of that food
rezardless of the length of time the
food has been omitted from the diet.
It constitutes about 5% of all food al
lergies. In cyclic food allergy, frequen
cy of usage of a food tends toward
sensitization or intolerance and omis
sion tends toward tolerance."

Seasonal variations in symptoms are

noted with perennial antigens such as

dust and molds, but they will peak at

various times of the year. The dust
season usually begins with the turning
on of the furnaces in the fall. The sea

son reaches it peak in January, begin
ning to slack off from then to March,
April and May to its lowest level in

June, July and August. Molds or fungi
peak in August, escalating with rag
weed and other fall pollens.

Pollens will vary with the different
areas of the country. The tree season

begins as early as late December and
'?

continues through February and March.
In the Rocky Mountain area, for ex

ample, tree pollens are still present in
some areas as late as early May. The
grass season begins in May and June.
Plantain comes in in the eastern part of
the country the first three weeks of
June and in the higher elevations it

may continue well into July, depending
upon the altitude. Other weeds, such
as the pigweeds, Russian thistle and
kochia, usually begin pollinating early
in July and reach their peak with
kochia the latter part of July. Lambs
quarters pollinates in late August and,
early September. Ragweed will vary
in different areas, but usually occurs

from early August into late October or
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early November. In the Rocky Moun
tain area, sage pollen is a real problem,
usually pollinating about the same time
as ragweed. Ragweed is not profuse in
the Rocky Mountain area, but is of
considerable importance in manage
ment of seasonal pollinosis. Burweed
marshelder and lambsquarters usually
peak in late August, as do the molds of
Alternaria, Hormodendrum or Cladio
sporium.

In many areas of the country the
miller moth ( silk) becomes a factor
early in June and again in September.

There are other pollens which are of
importance to a certain percentage of
the population and one should become
familiar with the seasonal pollens of
his particular area and learn to test and
treat accordingly.!"

In allergy, the leading diagnostic tool
is the history. A good history requires
an in-depth knowledge of the symp
toms that may be produced in different
individuals by different antigens: Are
they seasonal or perennial? What time
of day do they occur? It it early morn

ing, upon retiring? Indoors or outdoors?
On a windy day? After a rain? In the
cool of the evening? The history, re

gardless of the time spent compiling it
and the experience of the physician, is
never totally accurate nor complete.

Skin tests are made by scratch, prick,
intradermal or superficial intracutane
ous. Skin tests for inhalants, properly
applied and properly interpreted, are

highly accurate. Skin tests for foods are

not reliable.

The Food Challenge Test, the Pro
vocative Subcutaneous and Intracutan
eous Tests, the Food Fasting Test, the
Cytotoxic Test and the RAST Test are

methods of diagnosing food allergy.
Serial dilution 1:5 superficial, intra

cutaneous, antigen titration was devel
oped by Hinkel. 14 This is a method of
determining the degree of sensitivity to
a specific antigen by the whealing re

sponse of the skin. It is performed by
injection of a weak, nonreacting dilu
tion of an antigen, applying successive
ly stronger test dilutions until a reaction
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occurs, which is termed the endpoint of
reaction. This, in turn, will be followed
by a 2 mm increase in the size of the
wheal as the next stronger test dilution
is applied, thus establishing progressive
whealing. This increase will be consis
tent through three or four dilutions.
The first reacting test dilution is the
endpoint of reaction. It is this dilution
at which treatment can be started safe
ly within a close therapeutic range.
Approximately 72% of the tests applied
will produce an abrupt endpoint of
reaction and these can be interpreted
very easily. The remaining 28% may
show bizarre reactions."

creasingly significant as experience in

technique and interpretation accumu

late. Specific IgE (RAST) test will be
increasingly more important in identi
fying the relevant antigens. The total
IgE ( PRIST) test will be of value in

screening the allergic individual. These
tests are limited to date in the study
of food problems for two reasons': there
are not enough food antigens presently
available and a large number of food
allergies or intolerances are not IgE
mediated.

In summary, the hypersensitivity
problems encountered by an otorhino
laryngologist today are numerous and
basic and, in many instances, of major
clinical importance. It is therefore man

datory that the physician has a basic,
in-depth knowledge of allergy in order
to diagnose adequately and instigate
proper therapy. If he does not care to
do his own allergy work, it is impera
tive that he understand allergic mech
anisms so that he is able to predict and!
or demand results consistent with good
allergic practice from the colleague to
whom he refers his patient.

Many allergic patients, if seen early
enough, will respond well to proper
allergy management. Surgical patients
who have an underlying allergy will
have consistently better results if the
allergy is treated adequately preoper
atively and continued, postoperatively.

The future- otorhinolaryngologist who
Recent advances in knowledge of the incorporates management of hypersen

immunoglobulins, especially IgE and sitivity problems into his practice will
IgG are of value and will become in- be gratified by his successful results.
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The symptoms, endoscopic findings, treatment and results of 46 patients with laryngoceles
and saccular cysts are presented. Thirty-four were adults; 12 were infants and children under
three years of age. Twenty-two adults had anterior saccular cysts, nine had lateral saccular cysts;
three had laryngoceles. Ten infants and children had saccular cysts; two had laryngoceles. A
laryngocele is an abnormal dilatation of the saccule which communicates with the lumen of the
larynx, fills with air but on occasion may be temporarily distended with mucus; laryngoceles
may be congenital or acquired. A saccular cyst is a mucus-filled dilatation of the saccule which
does not communicate with the laryngeal lumen; saccular cysts are classified as lateral or an

terior. Laryngoceles and saccular cysts represent abnormalities of the laryngeal saccule; a devel
opmental spectrum exists among the normal saccule, large saccule, laryngocele and saccular cyst.
The treatment of saccular cysts in infants and children is primarily repeated aspiration. In adults,
symptomatic laryngoceles and large lateral saccular cysts are treated by an external approach;
endoscopic aspiration and unroofing of small lateral saccular cysts is sometimes adequate and is

attempted first. Anterior saccular cysts are treated by endoscopic excision biopsy. Carcinoma of
the larynx may be found in association with a laryngocele or saccular cyst and must be diligently
searched for by biopsies in the region of the saccular orifice. A smooth mass involving the area

of the false vocal cord and aryepiglottic fold cannot be assumed to be a lateral saccular cyst; bi
opsies of the ventricle and saccule and deep incisional biopsies of the mass are indicated to rule
out a carcinoma originating in the ventricle or saccule.

The laryngeal ventricle was men

tioned first by Calen' in the second
century A.D. In 1741, Morgagnf de
scribed the ventricle in detail but it was

not until 1837 that Hilton" reported the
anatomy of the saccule.

The first air-containing "tumors" of
the neck were reported in 1829 by
Larrey," surgeon to Napoleon's army in

Egypt. He called them "goitres aeri-
, ennes," and found them to be frequent
among the blind criers who called the
faithful to prayer from the minarets.
Apparently unaware of Larrey's de
scription, Virchow" introduced the term

laryngocele in 1867 to describe an air
filled dilatation of the saccule.

In 1881, Abercrombie" described a

laryngeal cyst in a newborn and used the

term congenital cyst. The first report
of such a cyst in vivo was made by
Marx" in 1928. De Santo et al" dis
cussed saccular cysts in detail in 1970.

This brief historical review describes
the development of terminology for the
anatomy and pathology of the laryngeal
ventricle and saccule over 18 centuries

by scholars of different languages and
training; understandably there is a lack
of a consistent terminology and precise
definitions which are agreed upon by
all authors. The data and conclusions
of this study are presented to clarify
the anatomic and etiologic relationships
which exist among these similar condi
tions.

Anatomy. The laryngeal ventricle
(ventriculus laryngis Morgagnii; laryn-

tDr. Paul Holinger died March 26, 1978.
From the Departments of Otolaryngology, Maxillofacial Surgery and Bronchoesophagology,

The Children's Memorial Hospital, Chicago: Northwestern University Medical School, Chicago;
Rush-Presbvtertan-St, Luke's Medical Center, Chicago: University of Illinois Eye and Ear In
firmary, Chicago; and Otorhinolaryngoloska Klinika, Ljubljana, Yugoslavia.
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Fig. 1. Coronal and sagittal sections demonstrating the anatomy and pathology of
the laryngeal saccule and ventricle. Schematic coronal sections are taken through the an

terior larynx at the level of the saccular orifice.
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Fig. 2. Indirect (mirror) view of a

left anterior saccular cyst in an adult. The
cyst rests on the superior surface of the
true vocal cord displacing it inferiorly
and damping the vibration to produce
symptoms of hoarseness and a persistent
desire to clear the throat.

geal sinus) is a fusiform fossa bounded
by the true vocal cord (vocal fold) and
the false vocal cord (ventricular fold).
The anterior part of the roof of the
ventricle leads up into a cecal pouch
of mucous membrane called the saccule.

The laryngeal saccule (appendix ven

triculi laryngis; sacculus laryngis) rises

vertically between the false vocal cord,
the base of the epiglottis, and the inner
surface of the thyroid cartilage ( Fig.
1 ). On the surface of its mucous mem

brane are the openings of 60-70 mucous

glands. Medial and lateral to the sac

cule are delicate muscles which com

press it to express its secretions upon
the vocal cords. At the orifice of the
saccule is the ventriculo-saccular fold,
an anterior crescentic fold of mucous

membrane which probably serves to

help store mucus and direct it postero
medially to lubricate the surface of the
vocal cord."

Patholozu. A laryngocele is an ab
normal dilatation or hernia of the sac

cule (Fig. 1). It communicates with
the lumen 'of the larynx and is air-filled
but on occasion may be temporarily dis
tended with mucus. An internal laryn
gocele is confined to the interior of the
larynx and extends posterosuperiorly in-

to the area of the false vocal cord and
aryepiglottic fold. An external laryn
gocele extends cephalad to protrude lat
erally into the neck through the opening
in the thyrohyoid membrane for the
superior laryngeal nerve and vessels.
When an external laryngocele is com

bined with a symptomatic dilation of
the internal portion it is termed a com

bined laryngocele.
A saccular cyst (congenital cyst of

the larynx, laryngeal mucocele, saccular
mucocele) is a mucus-filled dilatation
of the saccule which does not communi
cate with the laryngeal lumen; saccular
cysts are distinctly submucosal and are

covered with normal mucous mem

brane."

There are two types of saccular cysts.
The lateral saccular cyst extends pos
terosuperiorly into the false vocal cord
and aryepiglottic fold from its origin at
the nonpatent orifice of the saccule
(Fig. 1) . The anterior saccular cyst
extends medially and posteriorly from
its origin at the nonpatent orifice of the
saccule to protrude into the laryngeal
lumen from between the true and false
vocal cords (Figs. 1 and 2).

Laryngoceles and saccular cysts are

similar in that both represent an ab
normal dilatation of the laryngeal sac

cule. The saccular cyst is distinguished
from the laryngocele in that its lumen
is isolated from the. interior of the
larynx and does not contain air.

\

METHODS AND MATERIALS

The symptoms, endoscopic findings, treat
ment and results of 46 patients with laryngo
celes and saccular cysts observed between Jan

uary 1, 1960, and December 31, 1977, were

reviewed. Thirty-four were adults and 12 were

infants and children under three years of age.
Diagnosis was confirmed by direct endoscopic
examination of every patient.

RESULTS

INFANTS AND CIllLDREN

Saccular Cysts. Ten infants and chil
dren had saccular cysts (Fig. 3). Six
were lateral saccular cysts; four were

anterior saccular cysts. In six the cyst
was on the right; in four on the left. All
exhibited respiratory distress; the most
constant symptom was inspiratory stri-
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Fig. 3. A) Lateral saccular cyst seen on direct laryngoscopic examination. The con

genital cyst completely obliterates the right aryepiglottic fold and the laryngeal lumen;
the infant ventilates through a tracheotomy tube. The omega-shaped epiglottis is seen

anteriorly. B) Direct laryngoscopic view of a large right anterior saccular cyst in a

newborn bulging from between the true and false vocal cords. This congenital lesion
caused constant dyspnea and an abnormal, weak cry. A portion of the normal left vocal
cord is visible.

dor. Five children had severe supra
sternal and intercostal retractions; three
had episodes of cyanosis. Two had an

inaudible cry, and two a muffled cry.
Dysphagia was present in three. Asso
ciated congenital anomalies included
mild laryngomalacia in one infant and
bilateral vocal cord paresis in another;
the paresis gradually disappeared with
in one year.

Seven of the ten children underwent
'? lateral soft tissue x-rays of the neck; the

cyst was apparent in all cases. Direct
laryngoscopy and aspiration of the cyst
was done in all ten cases; five later re

quired endoscopic unroofing with a

cup forceps. Biopsies disclosed the cyst
walls to be composed of either ciliated
columnar or stratified squamous epi
thelium. The cysts were found to con

tain thick, clear or cloudy mucoid se

cretions. Tracheotomy was necessary
in six of the ten children and was re

quired for 4 to 29 months, a mean of
17 months.

During the treatment period laryn
goscopies were repeated between 1 and
14 times, a mean of 7.5 laryngoscopies
on each infant. One child underwent

external excision of a persistent cyst
after 11 laryngoscopies; it did not recur.

Complications included the formation
of granulation tissue at the base of the
cyst in two children. Mild subglottic
stenosis occurred in two who had un

dergone tracheotomy. All complications
resolved without further sequelae; all
were decannulated; there were no mor

talities.

Laryngocele. Two children, one fe
male and one male, had laryngoceles.
The two-month-old male presented with
intermittent hoarseness and dyspnea
which increased with crying. The eight
month-old female had a history of a

weak cry and intermittent aphonia.
Direct laryngoscopy disclosed a fullness
of the right false vocal cord and ary
epiglottic fold in both cases; needle
aspiration produced no fluid. In addi
tion to the endoscopic appearance, the
diagnosis was made on the basis of the
x-ray findings and the intermittent na

ture of the symptoms. Symptoms gra
dually resolved in both cases after diag
nostic laryngoscopy; no further treat
ment was required.
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Laryngocele. The three adults with
laryngoceles ranged in age from 56 to

78; two were males, one female. All
were right-sided. Presenting sympt�ms
were sensation of throat malfunction,
intermittent shortness of breath with
persistent hoarseness, and episodic sen

sation of "swollen throat." The diagnosis
was confirmed with direct laryngo
scopy. All were resected through an

external approach; there were no re-
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ADULTS

Of the 34 adults, 22 had anterior sac

cular cysts; 9 had lateral saccular cysts;
3 had laryngoceles. There were 14 males
and 20 females. No adult patient was

engaged in a professional or .leisure
activity requiring prolonged penods of
increased intralaryngeal pressure.

Saccular Cysts. The 22 adults with
anterior saccular cysts ranged in age
from 32 to 74; most were diagnosed in
the seventh decade. Females outnum
bered males 15 to 7. The cyst was on

the right in 10 patients, on the left in
12. Hoarseness was the most common

symptom and was present in 20 pa
tients. Fourteen used tobacco. Anterior
saccular cysts were diagnosed and
treated by endoscopic excision using
cup forceps at direct laryngoscopy.
Twenty patients required treatment;
there were no recurrences.

The nine adults with lateral saccular
cysts ranged in age from 29 to 78 and
were most often diagnosed during the
sixth decade. Four were males, five
females. The left side was affected in
five cases, the right in four. The pre
senting symptoms were hoarseness
alone (5), hoarseness and dyspnea (1),
hoarseness and dysphagia ( 1 ), dys
phagia alone (1), and pain (1). Five
smoked tobacco.

After radiologic evaluation, the lateral
saccular cysts were examined by direct
laryngoscopy and most were aspirated.
Seven patients underwent subsequent
external excision. One patient with a

laryngopyocele underwent external re-

. section following resolution of the in
fection. Another patient treated initially
with endoscopic aspiration and biopsy
was found to have tuberculous laryn
gitis producing the cystic enlargement
of the right aryepiglottic fold. A third
patient who had a cystic enlargement
of the left supraglottic larynx under
went endoscopic aspiration of the cyst
and multiple biopsies at each of four
examinations over a two-year period.
Squamous· cell carcinoma was finally
diagnosed and a laryngectomy was

necessary.

currences.

DISCUSSION

Unfortunately, most authors4,5,lO-15 do
not discuss the precise definitions and
the distinction between a large saccule
and a laryngocele. This is a critical de
tail in determining the prevalence of
laryngoceles. De Santo"? indicates that
a large saccule becomes a laryngocele
when it is symptomatic and palpable.
According to Keirn and Livingstone'?
air sacs rising higher than the upper
border of the thyroid cartilage exceed
the limits of normality which Virchow"
arbitrarily defined.

Broyles" dissected 50 fresh adult
larynges and found that 75. of the 100
laryngeal saccules "extended up 6-8
mm." In 25, the depth of the cavity ex

tended 10 mm or more, 7 of which
extended greater than 15 mm. He does
not mention the relationship of the sac

cule to the thyroid cartilage, but since
the superior margin of the thyroid carti
lage ala is approximately 16 mm above
the superior surface of the vocal cords,
a significant percentage of normal or

large saccules may extend above it. In
the infant, however, the saccule is rela
tively larger; in 25% of 22 fetal and
newborn larynges the saccule was

found to extend above the superior
margin of the thyroid cartilage."

In summary, a diagnosis of laryngo
cele may be made when an ectatic,
dilated saccule is: 1) symptomatic, 2)
palpable, 3) observed internally by in
direct or direct laryngoscopy, and 4)
observed radiologically or by dissection
( at surgery or autopsy) to extend above
the superior margin of the thyroid car

tilage ala.

As noted in a previous communica-
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Fig. 4. Indirect (mirror) laryngoscopic
view of a cystic enlargement of the right
false vocal cord. Although the mass con

tained thick viscid fluid, the diagnosis of
an internal laryngocele was made. The
intermittent nature of this 62-year-old
woman>s hoarseness and dyspnea con

firmed a communication with the interi

or: of the larynx. When the patient
coughed or talked forcefully the mass in
creased in size to overhang the true vo

cal cord. Dyspnea followed each cough
as the laryngocele inflated; the glottic
lumen returned to normal size as the lar
yngocele gradually deflated.

tion;" laryngoceles become clinically
perceptible only when distended by air
forced into them or when temporarily
filled with a collection of fluid. In the
latter situation it is apparent that laryn
goceles and saccular cysts are often in

distinguishable from each other; a fluid
filled smooth mass distending the ary
epiglottic fold may be a saccular cyst
or a laryngocele. While other criteria
were applied in previous publications
by the senior author,20-22 for the pur
poses of this study, clinically percepti
ble enlargements of the saccule filled
with fluid were considered saccular
cysts; when filled with air they were

classified as laryngoceles. There was

one exception: fluid-filled saccular en

largements which emptied or filled with
air during coughing or speech were

considered laryngoceles ( Fig. 4) ; the
intermittent nature of these symptoms
implies a patent saccular orifice, and
therefore a laryngocele.

Less controversy surrounds the pre
cise definition of a saccular cyst. A sac

cular cyst exists in the absence of a

patent saccule orifice so the lumen does
not communicate with the air column
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of the larynx. This leads to dilatation of
the saccule which is filled with mucus

rather than air.

While some authors have attempted
to categorize laryngeal cysts on the
basis of histological findings, Holinger
and Steinmann-" and others" have con

cluded that histologic patterns alone
are not specific enough. Symptomatol
ogy, location, depth and size as deter
mined by radiologic evaluation, laryn
goscopy, palpation and surgical explo
ration are considerably more useful and
accurate.

A laryngopyocele is best understood
in terms of the basic anatomy and the
developmental spectrum described by
De Santo." It is an infected (pus con

taining ) laryngocele, saccular cyst,
large saccule or saccule in which the
orifice has become occluded due to the
infectious process. While the term was

first coined and applied to an infected
laryngocele, an infected laryngocele is

indistinguishable from any pus-contain
ing saccular dilatation.

A ductal cyst (acquired cyst, [mu
cus] retention cyst), the common cyst
found anywhere within the larynx, re

sults from retention of mucus in the
collecting ducts of the submucosal
glands. While the literature consistently
refers to duct obstruction as the genesis
of many cysts, the term ductal cysts is

preferred because the cysts are dilated
ducts and not distended glands as is

commonly thought." With the exception
of a few cysts having fibrous linings, all
cysts which are not saccular cysts are

lined with cells of the ductal type." In
contrast to saccular cysts, ductal cysts
are usually less than 1 em in diameter
and are quite superficial within (not
deep to) the mucous membrane. They
are three times more common than sac

cular cysts; in the review of 238 cysts of
the larynx by De Santo et al," 180 (75%)
were ductal while 57 (24%) were classi
fied as saccular derivatives. Ductal cysts
are not included in the present study:

Since ductal cysts may form from the
ducts of mucous glands which populate
the saccule, it is not unlikely that these
cysts may enlarge to present with the
appearance of an anterior saccular cyst.
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Fig. 5. Coronal section of a laryngectomy specimen harboring a squamous cell car

cinoma in the region normally occupied by the saccule. The mucosa of the true and false
vocal cords is intact; endoscopic examination revealed only a persistent fullness of the
left false vocal cord. Three procedures and a deep biopsy were required to finally obtain
a definitive diagnosis of this insidious lesion. The biopsy site is seen on the roof of the
ventricle in this section. (Reproduced by kind permission of the author and publisher:
Tucker GF Jr: A histological method for the study of the spread of carcinoma within the
larynx. Ann Otol Rhinol Laryngol 70:910-922, 1961.)

ETIOLOGY

The pathogenesis of laryngoceles re

mains controversial. The extent to which
congenital or acquired factors may be
implicated must be assessed in each
individual case. A congenital variation
may be the only cause in some cases;
the laryngoceles observed in newborns
are certainly congenital. Large saccules
and laryngoceles may represent atavis
tic remnants corresponding to the lateral
air sacs of higher anthropoid apes. In
some specimens the size of these sacs

is enormous and after perforating the
thyrohyoid membrane reach the sub
clavicular or even the axillary spaces;
the phylogenetic aspects of the condi
tion have been discusscd.v"

In adults a congenital defect or ana

tomic variation of the saccule may be

implicated to greater or lesser degrees
and acquired factors may be partially
or completely responsible. One might
postulate that an abnormally large sac

cule or one with a congenital defect or

weakness may predispose toward laryn
gocele formation and slowly enlarge
until becoming symptomatic. The ap
parent, increased incidence of laryngo
celes in patients with carcinoma of the
larynx13,14,19 and in patients whose oc

cupations or hobbies involve prolonged
periods of increased pressure within the
laryngeal lumen,4,15,24 suggest that ac

quired factors contribute to laryngocele
formation in some cases.

Stell and Maran= have reported two

patients whose laryngoceles appeared
<Cat the same time as the patient took
up trumpet playing," thus merely
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bringing an already existing laryngo
cele or large saccule to the patients'
notice; they reported similar cases in
which laryngoceles were first noted
after coughing and summarily dis
counted acquired factors in the forma
tion of laryngoceles. However, these
cases are in the minority and while
laryngoceles and anatomic variations in
the size of the saccules may become ap
parent only under appropriate condi
tions, there are certainly some cases of
presumably normal saccules which en

large to form laryngoceles after years of
prolonged increase in intralaryngeal
pressure. The original description of
laryngoceles by Larrey" supports this
concept as does the experience of
Stephani and Tarab'" who made radio
logic examinations of 26 wind instru
ment players and found laryngoceles
in 100%; 11 were symptomatic. Further
more, it is difficult to brush off as an

incidental finding MacFie's observa
tions of laryngoceles in 56% of 94 wind
instrument bandsmen."

Thus a spectrum exists: a laryngocele
may be purely congenital (as in the
newborn), represent a congenital de
fect made apparent or exacerbated by
habitual, increased intralaryngeal pres
sure, or at the other extreme perhaps
rarely be acquired solely on the basis
of prolonged increased intralaryngeal
pressure.

Increased intralaryngeal (ventricu
lar) pressure is brought about by many
activities (e.g., lifting, defecating, etc.)
involving a strain which requires fixing
the diaphragm in forced expiration
against the closed larynx: a Valsalva
maneuver. This increases not only sub
glottic pressure but ventricular pres
sure as well. Lindsay" showed that
with increased physical exertion there
appears to be more firm apposition of
the false cords than of the true cords.
Negus= felt that the false vocal cords
function as a one-way valve in addition
to their sphincteric action in preventing
the egress of air. While Lindsay's study
brings into question the valvular nature
of the false cords there is little question
that false cords remain competent to
allow the considerable force of the in-
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creased pressure to be exerted at the
ventricular level.

Increased intralaryngeal (ventricu
lar) pressure is also caused by activities

requiring a modified Valsalva maneu

ver in which intrathoracic pressure, in
creased during expiration, is fixed
against the lips. This mechanism causes

increased ventricular pressure in wind
instrument players.

Saccular cysts may be congenital or

acquired. When congenital, a saccular
cyst may form as the result of simple
atresia of the saccular orifice, a process
commonly encountered as a cause of
congenital abnormality;" saccular cysts
apparent at birth are explained on this
basis. Which type of saccular cyst is
formed may depend on the point at
which the atresia forms or the size of
the saccule; it seems likely that anterior
saccular cysts arise from small saccules,
lateral saccular cysts from large ones.

Acquired saccular cysts may be due to
occlusion of the saccular orifice by
trauma, neoplasia, or inflammatory con

ditions or the resulting fibrosis.

TREATMENT

Infants and Children. Needle aspira
tion is the initial treatment of saccular
cysts in infants; the diagnosis is estab
lished and frequently no further surgi
cal intervention is necessary. Recurrence
may necessitate repeat aspiration; if the
cyst continues to recur it is unroofed
and the frayed edges of redundant mu

cosa removed with a laryngeal cup
forceps. Temporary tracheotomy may
be required. The external approach is
avoided in infants. In the rare cases of
a true laryngocele in the newborn, un

roofing the superior extent of the lesion
has proved effective; this is accom

plished endoscopically using a small
cup forceps.

Adults. Anterior saccular cysts are

treated by complete cup forceps re

moval (excision biopsy) at the time of
diagnostic direct laryngoscopy.

Small lateral saccular cysts are suc

cessfully managed endoscopically. The
orifice of the saccule is biopsied. Needle
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aspiration confirms the diagnosi� and
is sometimes adequate. Endoscopic un

roofing with a cup forceps is recom

mended.

Laryngoceles, large cysts and recur

rent cysts are treated by submucous
resection through an external approach
after thorough preoperative evalu�tion
and biopsies. The procedure descnbed
by Yarington and Frazer" adheres to
the principles of ade<;luate .e�posur� for
complete excision with minimal intra

laryngeal trauma. Throug� a horiz?ntal
skin incision at the supenor margin of
the thyroid cartilage, the strap muscles
are retracted and the thyrohyoid mem

brane identified. The thyrohyoid mem

brane is incised along the superior
margin of the thyroid cartil�ge; blunt
dissection exposes the cyst which bulges
into view from its location in the para
glottic space. If the cyst or laryngocele
protrudes into the neck it is followed
through the thyrohyoid membra!le ov�rthe superior margin of the thY�01d ca�t�
lage. Decompression of the lesion facih
tates the dissection. Care is taken to

identify and preserve the superior la
ryngeal nerve; Johnston= first empha
sized this point and Ward et aP9 have
detailed the morbidity which results
from surgical trauma to the nerve. The
lesion is dissected out, the base- ligated
and the specimen removed. It is rarely
necessary to remove a portion of the
thyroid cartilage. Thyrotomy and entry
into the laryngeal lumen is to be avoid
ed. Tracheotomy is usually performed
as a prelude to the external resection.

Laryngocele, Saccular Cyst and Can
cer. While the concomitant occurrence
of laryngocele (or saccular cyst) and
carcinoma of the larynx is a well docu
mented phenomenon/2-l4,30-34 the prev
alence and the precise nature of this
relationship lacks clear definition. In
most cases, laryngocele formation is
likely due to the carcinoma; the me?h
anism probably involves a valve-hke
mechanical obstruction of the saccule
by the malignant process with resulting
saccular dilatation.

Considerable controversy surrounds
the incidence of laryngoceles in patients
with laryngeal carcinoma. Meda'" re-

ported a 1-2% incidence of laryngocele
in laryngeal cancer. Pietrantoni et al14
studied patients who underwent laryn
gectomy for carcinoma. Using preoper
ative radiological findings they conclud
ed that 53 (6.18%) of 857 patients had
laryngoceles; 87% were bilateral ( a�
though the neoplasm was not necessar�
ly bilateral). The criteria for diagnosis
of laryngocele are not recorded. Stell
and Maran= report that Gerard-Mar
chant et aPO found externallaryngoceles
in 16% of laryngectomy specimens op
erated for laryngeal carcinoma but in
only 2% of the specimens fr?m pat�ents
with carcinoma of the pyriform sinus.

Micheau et al'" have recently updated
this series. They report 2% of 360 pha
ryngolaryngectomy specimens which
had no laryngeal invasion by tumor
were found to have external laryngo
celes. Among 546 total laryngectomy
specimens, there was an 18% incidence
of external laryngoceles. The authors
conclude that these findings confirm the
role of endo laryngeal cancer in the de
velopment of laryngoceles.

The occurrence of a laryngocele, sac

cular cyst, or even a laryngopyocele in
an adult should arouse suspicion of an

associated laryngeal neoplasm; the liter
ature is resplendent with case reports
of this occurrence. The experiences of
Lund'" and Harrison= are typical in
this regard: they report cases in which
a laryngocele or saccular cyst was re

sected only to have a large laryngeal
tumor become apparent a short time
later.

Anoth�r point to consider is the eval
uation of a lesion which at indirect
laryngoscopy appears to be a lateral
saccular cYSt.17,3l A thorough radiologic
and endoscopic evaluation is under
taken to rule out an underlying carci
noma which may originate in the sac

cule within the confines of the para
glottic space. Such a lesion may pro
gress to a significant bulk before pre
senting in the laryngeal lumen through
the ventricle or by ulcerating through
the false vocal cord. Only a smooth,
benign-appearing mass may be evident,
enlarging the false vocal cord and ary
epiglottic fold and having the typical
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appearance of a lateral saccular cyst.
A computerized tomographic scan is
the most useful radiologic study; ac

curate diagnosis may necessitate deep
incisional biopsies of the suspicious area

as well as careful inspection and biop
sies of the ventricle and saccule.

Meda'" gives credit to Cova'" for a

final consideration with regard to laryn
gocele and cancer. His concept is that
a laryngocele discovered during the
radiologic evaluation of a carcinoma of
the larynx implies infiltration of the
ventricle by the carcinoma. The laryn
gocele may therefore be of significance
in determining the extent of the lesion.

Oncocytoma. The oncocytic cyst
(granular oxyphilic columnar lined cyst,
cystadenoma of the larynx) should be
mentioned since it comprises 35% of sac

cular cysts." Its location and behavior
is not different from nonoxyphilic cysts;
the oxyphilic cyst is therefore consid
ered a histologic variant without known

clinical significance although the patho
genesis remains undetermined."

Oncocytic lesions of the larynx are

frequently compared to oncocytomas
and Warthin's tumor of the parotid
gland.35-37 Oncocytes from both loca
tions demonstrate identical electron
microscopic findings of cells packed
with mitochondria and active oxidative
enzymes, findings which do not corrob
orate a degenerative process as the
cause." Many authors3G,38,39 believe
oncocytic cysts in various locations rep
resent only a small portion of a morph
ologic range of oncocytic change. Al
legra38 uses the term Warthin's disease
and postulates a hypersensitivity reac

tion as the etiology. He and others'"
describe specific ranges or stages in the
development of oncocytic lesions in gen
eral. All agree that oncocytic lesions are

considered lesions of epithelial hyper
plasia and metaplasia rather than true

neoplasms."
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One hundred and ten patients with supraglottic squamous cell carcinoma have been ran

domized for preoperative radiation therapy and surgery versus surgery and postoperative radia
tion therapy. Data have been analyzed on 94 patients in this preliminary report. The differences
between the two groups with respect to local control and survival are not statistically significant
at this time. Additional accrual and continued follow-up are necessary in order to make a more

definite treatment comparison.

Patients with early squamous cell
carcinoma of the supraglottic portion of
the larynx (Stage I and II) are suc

cessfully treated with irradiation or sur

gery. Radiation therapy or surgery for
patients with more advanced squamous
cell carcinoma of the supraglottic lar
rynx frequently fails to control the
neoplasm in the primary site and the
cervical lymphatic bed.v" Combined
therapy with irradiation and surgery
appears to provide in consecutive series
better local control and five-year sur

vival rates than either form of treatment
alone. Apparent improved local control
and survival have been demonstrated
with treatment plans in which the radi
ation therapy is given preoperatively
and with treatment plans in which the
radiation therapy is given postopera
tively." Although local control is en

hanced by combination therapy, salvage
by a second procedure after primary
surgery or irradiation alone is not as

successful. 2

The incidence of distant metastasis
in patients with supraglottic carcinoma
is 13% if disease above the clavicles is
controlled and is 20% if carcinoma per
sists above the clavicles."

In January of 1973 the Radiation
Therapy Oncology Group initiated a

study of the treatment of patients with
advanced carcinoma of the oral cavity,
oropharynx, supraglottic larynx and hy
popharynx with preoperative radiation
therapy and surgery versus surgery and
postoperative radiation therapy to as

sess local control, site of first failure,
distant metastasis, survival, complica
tions of therapy, functional status of the
patient after therapy, and cause of
death. The randomization of patients
with oral cavity and oropharyngeal car

cinomas includes definitive radiation
therapy with surgical rescue in 90 days.
On September 23, 1977, 287 patients
had been entered into the study. The
largest group of these patients had
supraglottic carcinomas, and the pre-

This report is based on a study of the Radiation Therapy Oncology Group supported through
Radiation Therapy Oncology Group Headquarters grant number CA 21661.
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liminary results in these 110 patients are

the basis of this report.

METHODS AND MATERIALS

Sixteen members of the Radiation Therapy
Oncology Group participated in the study. 0

Patients with T:, Ta or T. biopsy proven squa
mous cell carcinoma of the supraglottic larynx
are eligible for the study. The supraglottic
larynx includes the epiglottis, ventricular bands
and aryepiglottic folds. The primary lesion is
classified as follows:

T, denotes tumor confined to the laryngeal
surface of the epiglottis or one aryepiglottic
fold or ventricular band or cavity, mobility
not impaired.

T2 denotes more than one site with normal
to slightly impaired mobility.

Ts denotes tumor which has either fixed
the laryngeal structures and/or has invaded
the preepiglottic space.

T4 denotes more extensive than T3•

Any N category except NSA are included
according to the following classification:

No denotes no clinical evidence of cervical
lymph node metastasis.

N, denotes a single, clinically positive, cer

vical lymph node 3 cm or less in diameter,
not fixed and interpreted as clinically con

taining metastatic disease.

N2A denotes a single, cervical lymph node,
not fixed, more than 3 em in diameter.

N2B denotes multiple, ipsilateral, cervical
lymph nodes that are not fixed.

NSA denotes fixed, ipsilateral, cervical lymph
nodes.

NSB denotes bilateral or contralateral, cer
vical lymph nodes, clinically considered to
contain metastasis.

Clinical or radiographic evidence of distant
metastasis excludes the patient. Previously
treated or inoperable patients are excluded as
are those with previous malignant neoplasms
except carcinoma of the skin.

The patients are stratified according to
sex, T category and N category and are ran
domized for two treatment options: preopera
tive radiation therapy and surgery or surgery
and postoperative radiation therapy. Dynamic
randomization is employed to balance the
number of patients in each treatment arm in
each institution.

Preoperative radiation therapy consists of

TABLE 1. T AND N CATEGORY
DISTRIBUTION OF PATIENTS

Category No. %

T2 14 15
Ts 41 44

T4 39 41

No 44 47
Nl 30 32
N2 13 14

Ns 7 7

Total 94

5000 rads from a supervoltage source delivered
to the primary and to both sides of the neck
in five weeks. The surgery is usually performed
four to six weeks following completion of the
preoperative radiation therapy but no later
than eight weeks after completion of the radia
tion therapy. Postoperative radiation therapy
consists of 6000 rads from a supervoltage
source delivered to the primary and 5000 rads
to both sides of the neck in five weeks with
a 1000 rads boost to residual neoplasm in the
neck. The postoperative radiation therapy. is
initiated as soon as wound healing permits
but not later than four weeks following the
operation.

The operation consists of the procedure
customarily performed in each institution for
that T and N category. The extent of the op
eration is determined prior to randomization
and is not modified according to whether the
patient received preoperative or postoperative
radiation therapy.

One hundred and ten patients were ran

domized. Five patients withdrew or were with
drawn. Three patients were found to be in
eligible after randomization. Eight patients
were entered too recently to have follow-up
data available. Therefore, the results in 94
patients have been analyzed. Of the 94 pa
tients, 69 were men and 25 were women.

Forty-five patients were less than 60 years of
age, and 49 were more than 60 years of age.
Of the 94 patients, 14 had T2 lesions, 41 had
T, lesions and 39 had T4 lesions, while 44
were categorized No, 30 were categorized Ni,
13 were categorized N2 and 7 were categor
ized Na (Table 1).

Since patients are still being entered into
the study, the results will be presented in
blinded fashion. Forty-nine patients were as

signed to coded treatment 1 (CTl), and 45
were assigned to coded treatment 2 (CT2 ) .

Table 2 indicates the assignment of patients
in the various T and N categories to the two
treatment options.

"'The f�llowing institutions participated in the study: University of Rochester, University of
Pennsylvama, Thomas Jefferson University Hospital, Loyola University Medical Center Ellis
Fisc!tel State Cancer Hospital, the Medical University of South Carolina, Columbia Presbyterian
Me�lcal. Center, Allegheny General Hospital, University of Oklahoma, New York Medical Center
Universtty of New Mexico, Medical Center Hospital of Vermont, University of California at Sa�
Francisco, University of Puerto Rico, University of Miami, and University of Virginia.
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TABLE 2. CODED TREATMENT

(CT) OPTIONS

Category CTl CT2

T2 6 8
T3 19 22
T4 24 15

No 24 20
Nl 12 18
N2 9 4
N3 4 3

Total 49 45

RESULTS

Death has occurred in 32 or 34% of
the patients (Table 3). Nineteen of 49

( 39%) of the patients in CT1 and 13 of
45 (29%) of the patients in CT2 have
expired. The estimated survival is shown
in Table 3. At two years after initiation
of therapy, the estimated survival rate
is 65%. Based on these early results the
difference between CT1 ( 62%) and
CT2 (69%) is not statistically significant.

_ Sixty-four of the 94 ( 68%) of the
patients show no evidence of disease
(NED); 13 of these patients have died
free of disease. Table 4 illustrates the
distribution of site of first failure for the
30 patients with detectable carcinoma.
The carcinoma persisted or became evi
dent first in the primary anatomical
site or the cervical lymph nodes in 20
(66%) of the patients. In 7 of those 20
( 33%) patients the carcinoma was not

completely cleared by the assigned
therapy. Failure to clear the carcinoma
occurred in the primary site in three
patients, in the cervical lymph nodes in
two patients and in both the primary site
and the cervical lymph nodes in two

TABLE 3. ESTIMATED SURVIVAL

CTI CT2 Total

Dead 39% 29% 34%

No. of deaths/
total patients 19/49 13/45 32/94

Months after
Randomization

6 .90 .95 .92
12 .78 .90 .84
18 .70 .81 .75
24 .62 .69 .65

TABLE 4. SITE OF FIRST FAILURE

Total Patients
NED

94
64

30Disease Present

Site of First Failure
Local/Regional
Distant Metastasis
Both Local/Regional and

Distant Metastasis
*7 uncontrolled by assigned therapy (3 pri

mary, 2 nodes, 2 both)

patients. The first evidence of persistent
carcinoma was distant metastasis in nine

(30%) of these patients. In one patient
the local/ regional persistence and dis
tant metastasis were discovered simul
taneously.

The current disease status of the 30
patients in whom carcinoma has been
detected following therapy is presented
in Table 5. Twelve (40%) of the pa-

TABLE 5. CURRENT DISEASE STATUS

Total Patients
NED

94
64

30Disease Present

Current Disease Status

Local/Regional
Distant Metastasis
Both Local/Regional and

Distant Metastasis

12
8

10

tients have only local or regional per
sistence of carcinoma. Eight ( 27% ) of
the patients have only distant metas

tasis, and ten (33%) of the patients have
both local or regional persistence and
distant metastasis.

There has been failure to control the
primary lesion in 17 (18%) of the pa
tients (Table 6). Twelve of 49 (24%)
of the patients in CT1 and five of 45

(11%) of the patients in CT2 had per
sistence of the lesion in the primary site.
The frequency and duration of the con

trol of the primary is shown in Table -6.
At two years after the initiation of
therapy, an estimated 80% had no evi
dence of tumor at the primary site.
Based on these early results, the dif
ference between the estimated local
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TABLE 6. CONTROL OF PRIMARY in eight (25%) of the patients and at-
LESION tribiited to complications of treatment in

four (12.5%) of the patients (Table 8).
CTl CT2 Total These fatal complications were asphyx-

Relapse Rate 24% 11% 18% ia, fistula formation, sickle cell crisis

No. uncontrolled/ and death during operation.
total 12/49 5/45 17/94 Fifty-one percent of the patients re-

Months after ceiving preoperative irradiation and
Randomization

surgery developed surgical complica-6 .96 .93 .95 tions, and 22% of the patients treated
12 .79 .93 .86 in this way had severe surgical compli-18 .72 .89 .82
24 .72 .83 .80

TABLE 8. REPORTED CAUSE OF DEATH

control rates for CT1 (72%) and CT2
( 83%) at two years is not statistically
significant.

Thirteen (41%) of the 32 patients
who have died were NED. Among the
19 patients who died with disease pres
ent, 4 had local or regional carcinoma

TABLE 7. DISEASE STATUS AT DEATH

Number of Deaths
NED at Death

Disease Present at Death
Disease Status at Death

Local/Regional Only
Distant Metastasis Only
Both Local/Regional and

Distant Metastasis

only, seven had distant metastases only,
and eight had both local or regional car

cinoma and distant metastases (Table
7).

The cause of death was a manifesta
tion of the treated primary in six (19%)
of the patients, due to distant metastasis

Number of Deaths
NED at Death

32
13

19

6
0
8
4

11
3

Total 32
32
13

19

Disease Present at Death

Cause of Death
Treated Primary
Cervical Nodes
Distant Metastasis.
Treatment Complications
Unrelated
Unknown

4
7

8

cations (Table 9). Thirty-nine percent
of the patients receiving. surgery and
postoperative irradiation developed sur

gical complications, and 7% of the pa
tients treated in this way had severe sur

gical complications. In the former group,
there were 14 with delayed healing,
16 with fistula formation, 3 with carotid
artery rupture and 4 'with graft failure.
The differences in the rate of surgical
complications in - the two treatment

groups was not statistically significant.
Forty-seven percent of the patients

receiving preoperative irradiation and

TABLE 9. SURGICAL COMPLICATIONS

Type of Complication

Preop
Radiation

and Surgery

Surgery and
Postop

Radiation Total

Delayed Healing
Fistula Formation
Carotid Artery Rupture
Graft Failure
Total %
% of Severe Complications

14
16

3
4

51%
22%1$

9
12

o
1

39%
7%00

23
28

3
5

*Surgical complication contributed to death in three patients.
**Surgical complication (asphyxia) contributed to death in one patient.
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TABLE 10. COMPLICATIONS OF AND REACTIONS TO IRRADIATION

Preop Radiation Surgery and
Type of Reaction and Surgery Postop Radiation

Fibrosis 13 14
Necrosis 8 1
Edema 2 4

Lymphedema 1 3

Dysphagia 1 5
Tracheal Stenosis 3 1

Esophageal Stenosis 0 3
Mucositis/Cellulitis/Dermatitis 1 1

Erythema/Desquamation 1 0
Xerostomia 0 1
Infection 0 3
Total % 47% 55%
% of Severe Complications 16% 17%

surgery developed complications of or

reactions to irradiation, and 16% of the
patients treated in this way had severe

complications of irradiation (Table 10).
Fifty-five percent of the patients receiv

ing surgery and postoperative irradia
tion developed complications of or re

actions to irradiation, and 17% of the
patients treated in this way had severe

complications to irradiation. Four pa
tients developed tracheal stenoses, and
three patients developed esophageal
stenoses. The tracheal stenoses occurred
in both treatment groups, but the esoph
ageal stenoses all occurred in the post
operative radiation therapy group. The
difference in the frequency of compli
cations of irradiation in the two groups
W:;lS not statistically significant.

DISCUSSION

Stratification by six T-categories and
N-categories within one anatomical site
allows meaningful comparison of pre
operative radiation therapy and surgery
versus surgery and postoperative radi
ation therapy.

The complication rate of combined
radiation therapy and surgery is high
but acceptable considering the mortal
ity and morbidity of the natural history
of supraglottic carcinoma. The surgical
complication rate is not significantly dif
ferent in the group that received pre
operative radiation therapy and the
group that received postoperative radi
ation therapy.

Combined therapy failed to control
the carcinoma in 32% of the patients.
The site of first failure was in the pri
mary anatomical site or the cervical
lymph nodes in 66% of the patients. In
one third of these patients, the com

bined therapy did not result in com

plete clearance of the carcinoma. Of
considerable importance is the fact that
the site of first failure was distant me

tastasis in 30% of the patients. There is
no statistically significant difference in
the development of distant metastasis
in patients who had preoperative or

postoperative radiation therapy. Only
40% of the patients dying with detect
able carcinoma had only local or region
al persistence of carcinoma. Twenty
seven percent had only distant metas
tasis at the time of death, and 33% had
both local or regional persistence of
carcinoma and distant metastasis. Forty
one percent of the patients who have
died were free of disease at the time
of death.

There was failure to control the pri
mary lesion in 18% of the patients.
There is no statistically significant dif
ference in the frequency and duration
of the control of the primary lesion in
the two treatment groups. At two years
the rate of control of the primary lesion
is estimated to be 80%. However, the
survival rate at two years is estimated
at only 65%. The difference in survival
rates for patients who had preoperative
radiation and for patients who had post-
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operative radiation is not statistically
significant.

The discrepancy between a survival
rate at two years of only 65% and an

estimated primary control rate at two

years of 80% can be explained by the
presence of distant metastasis only at
the time of death in 37% of the patients
and by the absence of all disease at the
time of death in 41% of those patients
who died. There is no statistically sig
nificant difference in the disease status
at death and cause of death between
the two treatment groups.

The high local control and survival
rates for supraglottic carcinoma tend
to refute the concept that the improve
ment in survival and local control with

combined radiation therapy and surgery
has reached a plateau. Since the inci
dence of distant metastasis in supraglot
tic carcinoma is high in spite of com

bined radiation therapy and surgery,
improvement in survival and perhaps
local control requires employment of
some additional modality such as long
term cyclical chemotherapy following
combined radiation therapy and sur

gery.

The treatment comparisons presented
in this paper are preliminary. Fifty-one
( 54% ) of the 94 patients analyzed are

alive and free of disease. Additional
accrual and continued follow-up are

necessary to determine if the observed
treatment differences are important or

merely a result of random variation.
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Numerous investigators have observed a depression of cell-mediated immunity in patients
with carcinoma of the head and neck using a variety of in vitro and in vivo assays. This report
presents the data obtained when a group of head and neck cancer patients were evaluated for
reactivity in an in vitro lymphocyte blastogenesis assay using polyclonal mitogens and specific
antigens, numbers of peripheral blood T-lymphoeytes, and levels of circulating immune com

plexes. Such an immunological monitoring protocol revealed a depressed reactivity of the can

cer patients in the lymphocyte blastogenesis assay when compared to normal age-matched con

trols. We also observed that 75% of these patients had circulating soluble immune complexes
in their sera before and after therapy. These preliminary data indicate that further research is
needed to examine the potential role of soluble immune complexes in modulating the host's
immune response.

Statistics from the American Cancer
Society in 1973 indicate there were

10,650 deaths (8,250 males and 2,400
females) and 15,400 (10,500 males and
4,900 females) new cases of cancer of
the head and neck (H and N) including
buccal and oropharyngeal sites.

The possible etiology of squamous cell
carcinoma of the Hand N includes
viruses in the Herpesviridiae family,':"
host factors as well as environmental
factors including pollutants," alcohols"
and tobacco." The role of all of these
factors as initiators and/ or promotors of
the actual carcinogenic event is as yet
unclear for Hand N cancer. However,
their correlation to the malignant pro
cess is statistically an irrefutable con

clusion.

From the standpoint of the patho
genesis of Hand N cancer at least one

consistent feature of this disease has
been the demonstration of a marked de-

pression of cell-mediated immunity
( CMI) in patients prior to and follow
ing treatment for their disease. Using
in vitro lymphocyte blastogenesis Two
mey et al" demonstrated a depressed
reactivity of Hand N cancer patients'
lymphocytes to' phytohemagglutinin
(PHA). Later, also using lymphocyte
blastogenesis with polyclonal mitogens,
Jenkins et aPO demonstrated preopera
tive depression of in vitro blastogenesis
but no differences after treatment when
compared to properly age-matched con

trols. A more recent comprehensive
study employing numerous in vitro CMI
correlates confirmed that a depression
in polyclonal mitogenesis exists in all
stages of Hand N cancer. This was

further supported by a consistently de
creased mixed lymphocyte culture test."
Thymus-dependent lymphocytes (T
cells) have also been shown to be lower
than normals for Hand N cancer pa
tients.ll,12 Finally, using in vivo contact

From the West Virginia University Medical Center, Division of Otolaryngology and Depart
ment of Microbiology, Morgantown, West Virginia.
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TABLE 1. PATIENT SAMPLE WITH CARCINOMA OF HEAD AND NECK

Pt.
No. Age Sex Lesion Site Path. Diag. Staging Treat.

1 73 M Larynx S.C. TtNoMo 4500 R
2 60 F Floor of mouth S.C. T1NoMo Surgery
3 53 F Nose S.C. Tl'NoMo Surgery
4') 57 M Ear S.C. T2NoMo Surgery
5 47 F Larynx S.C. T2NIM2 Surgery, 6000 R
6 42 M Nose Adenoid T4NoMo Surgery, 6500 R

cystic ca.

7 70 M Tongue S.C. T4NoMo Surgery
8') 58 M Tonsil/larynx S.C. T4NoMo 7500 R
9 62 M Larynx S.C. T4NoMo Expired

10 43 M Larynx S.C. T4N2Mo Surgery, 3560 R
11 71 M Parotid Adenoca. None Surgery, 5000 R

*Patients known to have expired at the time of preparation of this manuscript. S.C. - Squamous
cell; R. - Rads.

skin sensitization with DNCB and a sub
sequent 48-hour challenge delayed cu

taneous skin test Maisel and Ogura,"
and Hilal et al14 observed a depressed
CMI reactivity of Hand N cancer pa
tients pre- and postoperatively.

Another parameter that may be rele
vant to understanding the pathogenesis
of Hand N cancer as well as other
neoplastic diseases of man or animals
involves the presence of immune com

plexes in the sera of hosts with such
disorders.l"?" These immune complexes
are found either in the peripheral circu
lation or they may exist as (viral-anti
viral-complement [C]) deposits in renal
glomeruli of animals with a variety of
viral-induced malignancies." There are

occasional reports of IgC deposits in
glomeruli of humans with leukemia,
lymphoma and Hodgkin's disease;" Bur
kitt's lymphoma= and several other ma

Iignancies.v" In a few of the above
studies evidence also suggests that the
complexes may contain tumor associ
ated antigens. The role of such factors
in the immunopathology of cancer be
comes a most important facet of under
standing the pathogenesis of both
human and animal malignanciesy,19,2(;1

The recent availability of a sensitive
reproducible radioimmunoassay (RIA)
for soluble immune complexes (IC) 16

and its application to a variety of neo

plastic diseases" provides a rational
basis for its inclusion in an immune

monitoring protocol. The decision to use

the assay was made possible through
preliminary data we obtained on an H
and N cancer patient sample indicating
a 75% incidence of IC in their sera."
Hence, one of our objectives was to
evaluate the reactivity of Hand N can

cer patients' lymphocytes to polyclonal
mitogens and specific recall antigens in

vitro,
.

and to couple these data to a

search for circulating soluble IC in
these patients' sera. Secondly, through
this data, we hope to achieve a better
understanding of the pathogenesis of H
and N cancer, as we also hope to de
velop a protocol that would be of value
to clinicians in assessing patient prog
nosis.

MATERIALS AND METHODS

Patient Sample. Eleven patients with can

cer of the Hand N were selected for the
study. The age range was 42-73 years with a

mean of 57.8 years and included nine males
and two females. Additional data including
TMN staging is summarized in Table 1.

Ten noncancer surgerized controls were se

lected by the ENT staff and matched ac

cording to the amount of surgical trauma and
anesthesia compared to their cancer counter
parts. Also, ten normal controls, age and sex

matched, were selected from faculty and staff
of the WVU Medical Center. The cancer and
noncancer surgery controls were sampled at
pretreatment and at monthly intervals. Nor
mal controls were also sampled at monthly in
tervals.

Blood Sample Processing. At each patient
visit 10 ml of clotted blood serum and 20 ml
heparinized blood was obtained. The serum
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was harvested, aliquoted and stored at - 80 C.
The heparinized blood was layered onto pre
cooled Ficoll-Paque" gradients and centrifuged
at 400 xg for 30 minutes. The plasma layer
was harvested and divided into two aliquots.
One aliquot was used as a source of autolog
ous plasma in the microlymphocyte blasto
genesis assay. The other plasma sample was

frozen at - 80 C to be assayed for soluble
immune complexes.

The lymphocyte layer that had formed at
the gradient interface was harvested, washed
twice in .01M phosphate buffered saline, pH
7.2, ( PBS) and the cell concentration was

adjusted to 1 x 107 cells/ml. This lymphocyte
suspension was used for all cell-mediated as

says.

ASSAYS FOR CELL-MEDIATED IMMUNITY

T-Cell Quantitation. The active sheep ery
throcyte rosette test was used." Approximate
ly 106 lymphocytes were mixed with 0.2 ml of
sheep erythrocytes adjusted to 4 x 107 cells/
ml. This mixture was incubated at 37 C for
15 minutes, pelleted at 400 xg for 5 minutes
and incubated another hour at 4 C. The cell
pellet was gently resuspended and the per
cent of lymphocytes which bound 3 or more

SRBC forming rosettes were counted using a

hemacytometer.
M icrolymphocyte Blastogenesis Assay. Ster

ile, plastic microtiter U-platesU were used for
the assay. One plate was used to assess the re

sponse of lymphocytes to polyclonal mitogens,
phytohemagglutinin (PHA ) t and concana

valin-A (Con-A) t t and a separate plate was

used to assess the response of lymphocytes to

specific recall antigens.
Ten wells per plate were used as replicate

controls and contained 0.1 ml of RPMI-1640
without serum. The specific recall antigens
and polyclonal mitogens were prepared in
RPMI-1640 with serum and were added to
four replicate wells in 0.1 ml volumes. The
concentration of these reagents which gives
optimal lymphocyte stimulation had been pre
determined experimentally using normal do
nors. For the polyclonal mitogens, each of
the four replicate wells received 2.ug of PHA
and Con-A in 0.1 ml of RPMI-1640.

For the specific recall antigens, the test di
lutions were: tetanus toxid (1/320), strep
tokinase-streptodornase ( SK-SD ) ( 1/640),
and influenza A-2 virus vaccine (1/80). Again
each specific recall antigen was added to each
of four replicate wells in a volume of 0.1 ml
of RPMI-1640. All wells in both plates then
received 0.1 ml of the lymphocyte suspension
diluted to contain 5 x 105 cells in RPMI-1640
supplemented with 40% autologous patient's

plasma, yielding a final serum concentration
of 20%.

On day three of the incubation period each
well of the polyclonal mitogen plates received
O.Ol.uCi of HC-thymidine per well. Similarly,
on day five isotope was added to the specific
recall antigen plates. Eighteen hours later the
lymphocytes were harvested onto filter paper
strips with a semi-automated cell harvestor.]
The cells were dried overnight, the scintilla
tion cocktail (toluene = 1 liter, PPO = 5.0g,
POPOP = O.lg), added and the vials
counted.I]

Data were always expressed as lymphocyte
stimulation indexes calculated by dividing the
mean cpm of the stimulated lymphocytes by
the mean cpm of the control unstimulated
lymphocytes.

Detection of Immune Complexes. A radio
immunoassay {RIA)18 which employs the B
lymphoblastoid Raji cell line was used to

quantitate immune complexes in patients' sera.

Statistical Methods. We employed a non

parametric statistical test to analyze our data
because of the nonnormal distribution result
ing from biological variation of the lympho
cyte stimulation assays. The Wilcoxon rank
sum test" was used to compare the prether
apy and posttherapy group of cancer patients
to each other and to the above designated con

trols. The null hypothesis stated that no data
pair was significantly different. The alternate
hypothesis stated a data pair was different
and indicated the direction of that difference.

RESULTS

In Table 2 we summarize the pre
therapy status of our patient sample
with respect to all parameters measured.
Also included are the means for the can

cer patients (group A) and their nor

mal counterparts (group D). The range
of values for IC was 0-54 fLg eq/ml with
a mean of 25.5 These values were sig
nificantly elevated over normals of
group D and noncancer surgerized con

trols of group C (Table 4). Also, Table
4 illustrates that the PHA stimulation
indexes of the controls were significant
ly less than the pretherapy cancer pa
tients. This may be the result of two

very high PHA stimulation indexes and
also due to our small patient sample.
Regarding the specific recall antigen
data, Table 4 reveals that SK-SD and

I i

*Pharmacia Fine Chemicals Inc., Piscataway, NJ.
**Nunclon Delta, Denmark.

tDifco, Detroit, MI.

ttMiles Laboratories, Elkhart, IN.

:l:Model M-12 cell harvester, Brandel Instruments, Bethesda, MD.

HModel 3320 LS Counter, Beckman Instruments, Fullerton, CA.
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TABLE 2. PRETHERAPY IMMUNE STATUS OF HEAD AND NECK CANCER PATIENTS

Immune Complexes" Lymphocyte Blastogenesis AssaysOO T-Cells (%)t
Pt.
No. re AHG eq/ml PHA Con-A SK-SD Tet. Inf· E-Rosettes

1 25 22.70 17.30 0.85 0.83 0.83 18
2 68 102.00 75.50 2.30 2.70 4.25 27
3 0 27.80 57.40 1.15 0.98 4.67 37
4 30 24.40 40.00 5.96 3.89 2.57 23
5 15 21.60 22.50 4.69 1.04 1.77 23
6 27 44.40 27.60 5.30 1.29 3.44 21
7 0 69.20 38.50 1.22 0.86 0.93 15
8 0 53.60 27.90 2.50 1.10 3.10 25
9 54 5.20 0.50 1.70 0.90 0.90 26

10 36 117.00 16.00 3.59 1.23 5.52 8
x cancertt
(group A) 25.50 48.79 32.32 2.93 1.48 2.79 22.3
x normals
(group D) 1.9 35.30 46.68 4.80 1.92 2.51 23.4

PHA - Phytohemagglutinin. Con-A - Conconavallin-A. SK-SD - Streptokinase-streptodornase.
Tet - Tetanus toxoid. Inf - Influenza A-2 virus vaccine.

*Radioimmunoassay as performed by the method 'I'heof llopoulos.w
**The data is expressed as a ratio of the cpm of the controls divided by the cpm of stim-

ulated lymphocytes.
tThe active rosette test as performed by the method of Wybran.29

ttStatistical analysis employed the Wilcoxon test= and the results are summarized in
Table 4.

tetanus toxoid stimulation indexes of
pretherapy cancer patients were signifi
cantly depressed over normals. All other
parameters tested were equivalent by
the Wilcoxon test. 30

Table 3 provides data for our cancer

patients at the first posttherapy visit
(group B) and also provides the means

for the matched normals and the non

cancer surgerized controls (group C).
A statistical analysis of this data, as seen

in Table 4 revealed that only the IC
were significantly elevated over controls.
Of interest is the observation that non

cancer surgerized controls had signifi
cantly depressed stimulation indexes for
PHA and Con-A but not specific recall
antigens when compared to age
matched normals. Also, the T-ceII counts
were significantly depressed in the post
surgery noncancer control group (Table
4).

Finally, analysis of the pretherapy
(group A) versus posttherapy ( group
B) status of assayed parameters is also
reviewed in Table 4. The data showed
the SK-SD stimulation index and T-cell
count to be depressed at posttherapy
but all other parameters were equiva-

lent except for IC. The latter were sig
nificantly increased from pretherapy to
the first posttherapy visit.

The merits of the experimental proto
col became more apparent when it was

applied to longitudinal monitoring. Fig
ure 1 illustrates the findings for Patient
1 who was followed from February
29, 1977 to August 24, 1977. A most in

teresting observation was the dramatic
and persistent increase in circulating
soluble IC posttherapy and the con

comitant decline in polyclonal mitogen
reactivity. Also noted was a consistent
depression of specific recaII antigen re

activity.
Figure 2 displays the data of Patient

2 who likewise showed an increase
in levels of soluble IC in his sera post
therapy, accompanied with a decline in
polyclonal mitogen reactivity. However,
specific recall antigen reactivity was

normal throughout the period of patient
sampling.

The data on Patient 11 is shown in
Figure 3. Subsequent to surgery and
postoperative irradiation, he demon
strated a marked increase in IC levels
on June 23, 1977. The latter correlated
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TABLE 3. POSTTHERAPY IMMUNE STATUS OF HEAD AND NECK CANCER PATIENTS

Immune Complexes" Lymphocyte Blastogenesis AssaysO ° T-Cells (%)t
Pt.
No. pg ARG eq/ml FHA Con-A SK-SD Tet. Inf· E-Rosettes

1 66 118.00 26.00 2.10 1.50 0.85 10
2 62 110.00 86.00 12.90 4.60 5.10 21
3 0 29.50 26.80 1.49 1.52 3.60 22
4 60 9.80 29.00 2.40 1.54 1.22 30
5 45 21.50 22.40 4.69 0.80 1.77 23
6 18 6�60 11.90 1.87 1.25 1.26 20
7 0 10.00 8.20 8.90 1.19 1.20 27
8 16 3.70 10.70 1.00 1.00 4.60 18
9 Expired

10 30 21.00 35.00 1.60 1.30 1.80 28
x cancer+]
(group B) 33 36.60 28.40 4.09 1.63 2.30 22.10
x normals
(group D) 1.90 35.30 46.68 4.80 1.92 2.51 23.40
x surgery
(group C) 1.36 21.39 26.40 3.10 1.75 1.97 21.36

See Table 2 for explanation of abbreviations.

1000r----------------,1000

... IC

• CON-A

• PHA

100

10

• INFLUENZA

2-29·77 3-18 4-13 5-27 6-24 7-22 8-24

VISIT

Fig. 1. Immune monitoring of Patient
1. A 73-year-old male Caucasian diag
nosed with TINoMo squamous carcinoma of
the larynx. Treated with total of 4500 rads
in 25 doses for five weeks. Left x-axis

displays the stimulation indexes for all
mitogens and lymphocyte blastogenesis.
Right x-axis illustrates in Pg AHG, eq/ml
of serum the concentration of soluble im
mune complexes. All data was plotted on

3-cycle semilogrithmic graph paper.

with a depression in polyclonal mitogen
reactivity but an unaltered normal re

sponse to specific recall antigens .

100

DISCUSSION

An experimental immune monitoring
protocol combining the quantitation of
circulatory soluble Ie with the assay of
in vitro eMI parameters was evaluated
on a small group of Hand N cancer pa
tients and matched controls. The proto
col proved to be most valuable for as

sessing changes in immunological pa
rameters when it was applied over sev

eral patient visits.

The quantitation of Ie revealed this
parameter to be significantly increased
at the first visit in the Hand N cancer

patients. A further increase at the first
posttherapy visit was noted. Increased
levels of Ie in patients' sera persisted
for several months in the three patients
monitored longitudinally. The measure

ment of soluble LC in cancer patients"
has revealed that in certain types of
malignancies such as melanoma, carci
noma of the colon and breast, and osteo
genic sarcoma, the patients have a high
incidence of Ie in their sera. However,
such surveys have not included patients
with carcinoma of the Hand N. Re
cently, in a preliminary report, we dem-

10

1.0
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TABLE 4. STATISTICAL ANALYSIS OF ALL DATA IN TABLES 2 AND 3 BY THE
WILCOXON TEST

Data
Pairs Ie PHA Con-A SK-SD Tet. u«. T-Cells

DxA D<A D<A 0 D>A D>A 0 0
DxB D<B 0 0 0 0 0 0
AxB A<B 0 0 A<B 0 0 A<B
DxC 0 D>C D>C 0 0 0 D>C

Groups: A - Pre-therapy cancer. B - Post-therapy cancer. C - Normal-Surgerized Controls.
D - Normal Controls. Hypotheses: Ho - The data pairs are equivalent. Hl - The data pairs are
not equivalent. Results: 0 - No significant difference at alpha = 0.05. > - Significantly greater
than. '< - Significantly less than.

onstrated 75% of patients with carcino
ma of the Hand N to possess soluble
IC in their sera'" employing the fluores
cent antibody Raji cell test." This man

uscript reports that 8 of 11 Hand N
cancer patients (73%) had sufficient IC
for quantitation, when the RIA method
of Theofilopoulos et al'" was utilized.
A hi'gh incidence of soluble IC as we

observed in Hand N cancer patients,
has been reported for other malignan
cies'" and in disorders with an infectious
component.v-" Furthermore, attempts
have been partially successful in identi-

1ooo,------------�1000

0\ IC

100

E 10
<,

=t

10

10

• CON-A

• PHA

100

10

LO

6-6 7-11 8-8 9-9

VISIT

Fig. 2. Immune monitoring of Patient
2. A 60-year-old female Caucasian diag
nosed with Tl'NoMo squamous carcinoma
of the floor of the mouth treated by right
modified neck dissection on 5-17-77. All
data is expressed as in Fig. 1. Patient was

doing well at the time of preparation of
this manuscript.

fying the antigenic component bound to

IgG of the IC which adheres to the C
receptor of the Raji cell. In Burkitt's
lymphoma, an Epstein-Barr virus coded
antigen was identified22 and for colon
carcinoma CEA was found and a tumor
associated antigen (TAA) was found for
melanoma and osteogenic carcinoma as

well." Relevant to these observations is
the data supporting the production of
complement-fixing (CF) antibodies to

1000'�----------------, 1000

0\ IC

100

• CON-A
• PHA

100

10

1.0

Fig. 3. Immune monitoring of Patient
11. A 71-year-old male Negro diagnosed
with an adenocarcinoma of the right pa
rotid. Total parotidectomy, right radical
neck dissection was performed on 3-3-77.
Postsurgery radiation therapy involved
5000 rads in 25 doses from 4-5-77 to 5-
10-77. Rhytidoplasty was performed on

9-8-77 without complications. All data
is expressed as in Fig. 1. Patient was do
ing well at the time of preparation of this
manuscript.
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herpes simplex virus - non-virion anti

gens (HSV-NVA)1-3,33 by patients with
carcinoma of the H and N. Also, such
CF antibodies have been shown to per
sist following successful treatment of
the Hand N cancer, especially laryn
geal carcinoma." A reasonable approach
now would be to conduct similar ex

periments with Hand N cancer sera

centering efforts on identification of
possible HSV - NVA.

The analysis of in vitro lymphocyte
stimulation and T-cell data at pre
therapy and posttherapy revealed some

statistically significant differences when
compared to matched normals. The pre
therapy response of cancer patients'
lymphocytes indicated depressed stimu
lation indexes for SK-SD and tetanus

but polyclonal mitogen reactivity was

not different, probably due to artifacts
introduced by selected patients with
elevated stimulation indexes and to the
small patient sample. Such altered re

activity of Hand N cancer patients in
the lymphocyte stimulation assays is

.

supported by the literature but primari
ly with polyclonal mitogens.""! How
ever, a recent report suggests these as

says have significant variability and no

single test system is adequate.'!
At the first posttherapy visit the sig

nificant depression of SK-SD lympho
cyte reactivity persisted and the per
centage of T-cells tested by the E
rosette method were decreased at this
visit. All other test parameters at the
first postoperative visit were not dif
ferent when analyzed by the same Wil
coxon procedure.30 We also observed a

depression of in vitro blastogenesis for
PHA and Con-A and T-cell counts for

normal-surgerized controls when com

pared to normals. The latter supports
findings by SJ ade et aP4 and indicates
that surgery alone may explain in part
the altered CMI reactivity noted at the
first posttherapy visit for the Hand N
cancer patients who undergo surgery.
The data indicate that no single immune

parameter is adequate to assess any
patient's response to his tumor and that
age-matched controls are a necessity;"

Many of the above designated prob-

lems were overcome when the protocol
was applied to the longitudinal monitor

ing of the three Hand N cancer patients
included in our study. The value of
quantitating soluble IC became even

more apparent, especially when con

sidered in conjunction with the several
immune parameters included in the pro
tocol. For example, we observed a cor

relation between increasing levels of
circulating soluble IC with the depres
sion of either polyclonal mitogen and/ or

specific recall antigen blastogenesis, and
interpretation of such findings is rele
vant to the pathogenesis of Hand N
cancer. One must consider the possible
effects of immune complexes on the
malignant process. Such IC may effect
the immune response to the tumor by
masking TAA,18 including antibody-de
pendent cellular cytotoxicity;" blockage
of lymphocyte reactivity as a result of
antigen excess," lysis of Tslymphocytes
via Fe receptors and C,37 or by altering
the lymphoproliferative response of
lymphocytes to antigens.38-4o The ap
proach to evaluating these possible
mechanisms necessitates isolation and
purification of the IC27 or other factors
which might modify the CMI re

sponse,41-43 and directly assess their role
in blocking various in vitro CMI assays.

In summary, we have demonstrated
that the use of multiple immune param
eters are of value in assessing the CMI
status of Hand N cancer patients dur
ing treatment. Also. the most consistent
parameter detected pre- or postherapy
was the presence of significant levels of
soluble IC in their sera. A correlation
between elevated levels of soluble IC
and depressed lymphocyte reactivity to

mitogens during monitoring of three pa
tients was noted.

These preliminary data indicate that
there are certain defects in T-cell related
functions in Hand N cancer patients
which were related to the presence of
elevated levels of immune complex-like
substances. It is important to expand
such studies to a larger patient sample
in order to assess the value of our re

search to understanding the pathogen
esis of Hand N cancer.
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DISCUSSION

EDLEY H. JONES, MD (Vicksburg, Missis
sippi): I just want to say that I am so glad
that in this organization where we are all so

interested in cancer that we are also interested
in the everyday welfare of many patients who
come in with such problems. They keep hav
ing these problems over and over, they don't
seem to get well, and I am delighted to know
that Dr. Goldman is using vaccines effective
ly. Like Dr. Goldman, I've been using vac

cines for 50 years. I will say that the intra
dermal method is superior to the subcutaneous.
Time just doesn't permit an adequate discus
sion of this paper. It was splendid, doctor,
and I congratulate you.

WILLIARD FEE, MD (Stanford, California):
I'd like to congratulate Jim on a monumental
effort. I was concerned about the trend for
distant metastasis in that most other people
who have performed prospective evaluation
have shown an increased trend for distant me

tastasis in the postoperative radiation treated
group. I know you only had ten patients with
distant metastasis but was the trend greater
in the postoperative radiation group?

I'm surprised that with three times the in
cidence of severe complications in the preop
erative treated group, that this was not statis
tically significant. Did you analyze specifical
ly for statistical significance in that severe

group? And, thirdly, did you look at the num

ber of days in the hospital for those patients
treated with preoperative versus postoperative
radiation to determine if there was a differ
ence?

JAMES SNOW, MD (closing) : Regarding
the first question there isn't any statistically
significant difference in the incidence of dis
tant metastasis whether the patient has pre
operative radiation or postoperative radiation.
I don't have data on the length of the hospi
talization of these patients. Regarding the
complications, there is no statistically signifi
cant difference between the two groups either
for the larger group of complications that in
clude both the severe and minor ones or the
severe complications. I don't think that we can

base anything on what appears to be a trend,
what appears to be a little larger number in
one group than the other. It just doesn't mean

anything.
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Thorotrast's, a radioactive contrast material used between 1930 and 1950, is often perma
nently retained within the patient. Individuals who have had diagnostic studies with Thorotrast®
may develop serious complications many years later. These complications fall into two major
categories, desmoplastic and neoplastic. The inadvertent infiltration of Thorotrast® into soft tis
sue, usually the neck during carotid arteriography, may later result in severe fibrosis with con

striction of the surrounding vessels and nerves. Malignancies, the second major problem, have
occurred at the site of previous Thorotrast® instillations throughout the body. The following re

port describes the clinical course of an 82-year-old woman who presented with a Thorotrast®
induced desmoplastic reaction of her neck, complicated by pharyngeal necrosis and the develop
ment of a pharyngeal cutaneous fistula. The latter problem is quite rare, having been previously
reported only once. Despite extensive tissue destruction conservative management prevailed.
Repetitive debridement, controlling the intermittent infections, maintaining her nutritional status,
and relieving her pain allowed spontaneous healing to occur.

Thorotrast® is the proprietary name

of a radiographic contrast medium com

posed of a colloidal suspension of
232thorium dioxide in a dextran medium.
During the 20 years following its intro
duction in 1930, it has been estimated
that as many as 100,000 people have
been subjected to various radiographic
studies utilizing Thorotrastw.'

Thorotrast® is an effective, extremely
visible contrast substance due to the
high density of its atom. It was widely
used in intravascular studies ( primarily
carotid angiography) because of its

high visibility, and in the event of peri
vascular infiltration, its inertness made
it relatively painless with a low inci
dence of vascular spasm. When Thoro
trast® is injected into the general cir
culation, it is removed and stored by the
fixed phagocytes of the reticuloendo
thelial system, hence the dye is con

centrated in the liver, spleen, lymph
nodes, and bone marrow. This property
made it a valuable tool in radiographic
studies of these organs.

However, 232thorium dioxide is a ra

dioactive substance, emitting during its

decay series alpha ( 90% ), beta ( 9% ) ,

and gamma (1%) radiation. The physi
cal half-life of 232thorium dioxide and
its primary daughter products (meso
thorium, radiothorium and thorium X)
is no less than 13.9 thousand million
years (1.39 x 1010).

Since the excretion of 232thorium di
oxide and its daughter products is neg
ligible, the body becomes the perma
nent repository of these radioactive
substances. This, prompted the Council
of Pharmacy and Chemistry of the
American Medical Association in 1932
to condemn its use." Even though in

vestigators in the 1930s demonstrated
its carcinogenic potential in the experi
mental animal.v! the substance was

widely used in most countries of the
world until the early 1950s. (France,
however, banned the use of Thoro
trast® in 1935.)

MacMahon," in 1947, reported the
first fatality due to a Thorotrast® in
duced endothelial cell sarcoma of the
liver. This was rapidly followed by
numerous other reports of thorium in
duced malignancies throughout the

Fro_m the Department of Otolaryngology, Ohio State University College of Medicine, Colum
bus, OhIO.
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Fig. 1. Soft tissue views of the neck
show calcifications along both carotid ar

terial systems, but chiefly on the left (ar
rows).

body, and the use of Thorotrast® fell
into disfavor.

The following patient illustrates two

delayed complications which may occur

following the inadvertent perivascular
infiltration of Thorotrast®. The first, a

thorotrastoma (severe desmoplastic re

action) is relatively common, the second
problem, pharyngeal necrosis, is quite
rare, having previously been reported
in only six patients."? Pharyngeal cu

taneous fistula formation secondary to

pharyngeal necrosis has been reported
only on one other occasion."

CASE REPORT

The patient, an 82-year-old woman, devel
oped cervical pain and difficulty in swallow
ing in August 1972. However, she was not seen

in our clinic until two months later. At this
time her discomfort was so severe that she
was able to swallow only liquids.

Her past medical history was significant be
cause in 1951 a carotid arteriogram was done
in Detroit, Michigan to evaluate a "seepage of
the brain." The patient, despite repeated ques
tioning, was unable to relate more details re

garding this test, and could not even remem

ber the name of the hospital where the study
had been performed.

The initial physical examination revealed a

large ulceration in the patient's right oral phar
ynx which extended above the soft palate. Bi
lateral woody induration of her neck was pres-
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Fig. 2. Radiographic flat plate of ab
domen reveals radiopaque material in liver
(L) and spleen (S). (A recent intraven
ous pyelogram accounts for the dye with
in the renal collecting system.)

sent, worse on the left. A left vocal cord pa
ralysis was present. The remainder of her phys
ical examination was within normal limits.

The routine laboratory studies were normal.
Radiographic examination of the skull re

vealed a calcified lesion in the suprasellar
area, probably representing a craniopharyn
gioma. Soft tissue views of her neck showed
calcifications along both carotid arteries, more

severe on the left (Fig. 1). A radiographic flat
plate of her abdomen showed radiopaque ma

terial in the liver, spleen, and periaortic nodes
(Fig. 2).

A biopsy taken from the oral lesion revealed
hyperkeratosis of the epithelium with under
lying fibrosis, chronic inflammation, and areas

of necrosis. A brown granular substance was

seen scattered through the subcutaneous tis
sue (Fig. 3).

Because the histological and clinical find
ings were consistent with a thorotrastoma, an

autoradiograph of the biopsy specimen was

done to determine the presence of radioactivity.
A slide of the lesion was immersed in Eastman
Kodak NTB emulsion, which had been melted
at 40 C. The preparation was allowed to dry
in a vertical position at 25 C and a 75% rela
tive humidity. The slides were stored in a light
tight box, in a dry oxygen free atmosphere at
4 C for one week. The slides were developed
in Eastman Kodak D 72 for three minutes.
This procedure demonstrated the classic
"tracks" of alpha radiation.

The diagnosis of thorium granuloma of the
neck with secondary necrosis of the oro- and
nasopharynx was made. An examination under
general anesthesia revealed the ulcer extended
to the base of the patient's skull.

A neurosurgical consultant recommended no

therapy for the craniopharyngioma. The pa
tient was treated symptomatically with naso-
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Fig. 3. Biopsy near the nasopharyngeal
ulcer reveals acute and chronic inflamma
tion; note granular substance ( Thoro
trast®) scattered throughout subcutaneous
tissue. (H & E)

gastric feedings and Xylocaine® Viscous for
pain. At this time, because of the location of
the ulceration, we were concerned that spon
taneous rupture of the carotid artery was a like
ly possibility, yet the extent of the lesion to
the base of her skull precluded any definitive
treatment.

One month later the oro- and nasopharyn
geal lesion on the right began to improve; the
necrotic area sloughed, the base became clean
and showed signs of healing. However, at this
time she developed a large ulcer in her left
pyriform sinus also involving the esophageal
inlet. A direct laryngoscopy and biopsy were
done. The histological examination again
showed thorium granuloma. The tissue destruc
tion in this area was extensive enough so that
pieces of necrotic prevertebral fascia were re

moved with the biopsy and debridement.
The patient was again treated conservative

ly with analgesics while her nutrition was main
tained with nasogastric feedings. A barium
study at this time illustrated both the naso

pharyngeal ulcer and the closing of the esopha
geal inlet secondary to the surrounding tissue
edema (Fig. 4).

The patient, over the next two months, de
veloped intermittent pain and swelling in her

Fig. 4. Barium esophagram illustrates
total esophageal obstruction secondary to
edema around the esophageal inlet (E).
Note that no barium passes beyond this
point. Pharyngeal ulceration can also be
seen. "N" points to upper edge of ulcer
ation, Note this extends well above the
uvula (U).

left neck, which finally broke down into a

spontaneous pharyngealcutaneous fistula. Cul
tures from this area grew out Hemophilus in
fluenza. The patient was treated with ampicil
lin with resolution of the superficial infection.

Surprisingly, over the next several months
the patient began to gradually recover. By
May 1973, the patient's nasopharyngeal lesion
had healed completely. Although a depression
still remained in the area, it was lined with
mucosa. Palatal closure was sufficient enough
so that nasal regurgitation was not a prob
lem. The pyriform sinus and esophageal inlet
lesions also gradually healed spontaneously
although laryngeal edema was present for
several additional months.

She continued to improve and, by August
1973, one year following her original com

plaints, the patient was symptom free. Her
physical examination at this time was within
normal limits with the exception of persistent
left vocal cord paralysis and woody induration
of her neck. The mucosal lined oro- and naso

pharyngeal defect has remained (Fig. 5), how
ever, the patient's palatal closure is adequate
and she has no difficulty in eating.

Over the intervening five years the patient
has continued to do well, and has developed
no new problems.

DISCUSSION

The vast reservoir of patients who
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Fig. 5. Five years later the pharyngeal
defect remains. It is completely healed,
however, and mucosa-lined. Arrow points
to left lateral border of ulceration. Note
that it extends above the uvula. Posterior
tonsillar pillars are also well seen.

have had radiographic studies with
Thorotrast® all have the potential to

develop either cancer or severe desmo
plastic reactions.

Diagnosis. Since the diagnostic study
utilizing Thorotrast® may have preced
ed the development of a complication
by several decades, it is not uncommon

for the patient to have either forgotten
or overlooked the contrast study in their
history. The diagnosis, in these in

stances, may be made by a combination
of radiographic evaluation, histological
studies, and measurement of the resid
ual radioactivity from the biopsy speci
men.

When Thorotrast® has been utilized
to outline hollow body cavities, the re

tained dye may be seen on routine

radiographic studies of these organs. If
the previous contrast study was by the"
intra-arterial route, the Thorotrast® is
then concentrated in the liver, spleen,
periaortic nodes, and bone marrow. In
these instances, an abnormal flat plate
radiograph will often show an outline of
these organs due to the retained dye.
In the event of accidental perivascular
injection of Thorotrast®, later soft tissue

radiographs will show a marked in
crease in the density of the tissues sur

rounding the vessels. This is due to the
particulate Thorotrast® itself, and to
calcifications which occur in the dense
scar tissue.
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The histologic changes that occur

when Thorotrast® is introduced into the
soft tissues of the body (usually the
neck following accidental perivascular
infiltration), consist of an early acute

inflammatory reaction which later re

solves. Later there is a deposition of fi
brous tissue and calcifications. Macro
phages, giant cells, and lymphocytes are

commonly seen surrounding the brown
highly refractive foreign body granules
which represent the Thorotrast®. The
Thorotrast® granules are not always
surrounded by this cellular infiltrate,
but also may appear free within rela
tively normal appearing tissue.

The measurement of residual radio
activity of thorium deposits is an impor
tant adjunct in the diagnostic evalua
tion. Scintillation scanning over the in
volved area may reveal increased gam
ma radiation, however, the principle
type of radioactivity from thorium and
its daughter products, alpha radiation,
will not be measurable by this method
because of its low tissue penetrance.
However, tissue from a biopsy speci
men evaluated with the scintillation
scanner will reveal the characteristic
radioactive spectrum. A simple method
to determine the presence of radioactiv
ity is to place a biopsy specimen on an

undeveloped radiographic film for 48
hours in a dark room. If radiation is
present, an area of development will
occur, appearing as a white spot on the
radiographic film. Of course, the more

refined technique of autoradiography
previously described in the case report
will demonstrate the actual "tracks"
made by the individual alpha particles.

Complications. The carcinogenic po
tential of radioactive thorium dioxide
was suspected in the 1930s when several
studies produced neoplasm in the ex

perimental animal. 3,4 Since Maclvlahon"
reported the first Thorotrast® induced
human liver sarcoma in 1947 the litera
ture has become replete with additional
reports. Malignancies due to Thoro
trast® may be divided into three cate

gories: 1) Those that appear at the site
of a previous injection. These would
include the sarcomas that have occurred
in patients who have had the accidental



164 MIGLETS ET AL

perivascular injection of Thorotrast® in
to their necks; 2) Tumors secondary to

retained Thorotrast® deposited in hol
low body cavities. These include cancer

of the breast after mammography,"
cancer of the kidney after pyelography,
cancer of the bronchus after broncho
graphy, and cancer of the eyelid after
dacryocystographyY Of particular in
terest to the otolaryngologist is the de
velopment of cancer of the maxillary
sinus following the intraluminal installa
tion of Thorotrast®;12-14 3) Malignan
cies of the reticuloendothelial system
which are relatively common since sys
temically injected Thorotrast® is re

tained by these cells. The greatest num

ber of Thorotrast® induced malignan
cies are of the liver.P

As with any intravascular administra
tion through the percutaneous route, in
advertent local infiltration may occur.

The accidental deposition of Thorotrast®
into the soft tissues of the neck in one

series,' was seen in 3% of the patients
undergoing carotid arteriography. When
this occurs, at least half of the patients
will later develop a reaction to the dye
consisting of a severe desmoplastic re

action known as a thorotrastoma.

A cervical thorotrastoma usually be
gins as a firm, gradually enlarging neck

.

mass. The increase in size is due to the
migration of the macrophages which
have ingested the particles of the dye,
and to the natural downward gravita
tional pull along the facial planes of the
neck. It is not uncommon for these
lesions in their latter stages to extend
from the base of the skull to the upper
mediastinum.

As the enlarging lesion surrounds the
adjacent nerves, blood vessels, and
muscles the intense fibroplastic activity
interferes with their function. The pa
tient then may develop a weakness in
the glossopharyngeal, vagus, spinal ac

cessory, or hypoglossal nerves and sym-

pathetic trunk. The severe fibrosis may
also cause gradual obliteration of the
carotid and subclavian arteries.v" The
desmoplastic reaction itself often en

cases the muscles of the neck, resulting
in their decreased mobility.

Development of pharyngeal necrosis
is a rare complication seen in patients
with thorotrastomas, having been previ
ously reported only six times.?:" The ne

crosis is thought to be due to the cica
tricial reaction interfering with the local
blood supply rather than secondary to
radionecrosis of the tissue.v'"

The management of thorotrastomas is
still controversial. One school of thought
is to simply follow these patients and
treat the complications as they arise.">"
Hoarseness due to recurrent laryngeal
nerve involvement is a common com

plaint seen in patients with thorotras
tomas and has been corrected with
Teflon® injection.P+? Other clinicians
take a more aggressive attitude toward
thorotrastomas and indicate radical neck
dissection as the treatment of choice.":
20,21 They reason that the lesion is one

of gradual enlargement and removal
should be done before the patients de
velop symptoms of neural or vascular
compression. The possibility of a malig
nancy arising in a· thorotrastoma, al
though remote, is still there. Although
complete removal of the Thorotrast® is

usually impossible due to the wide dis
persion in thefacial planes of the neck,
removing the bulk of the substance will
significantly reduce the total area under
radioactive exposure.

In the patient we have described,
aggressive surgical intervention was not

possible for two reasons: 1) the ulcera
tive lesion on the right extended to the
base of her skull far beyond the limits
of resectability; and 2) the presence of
bilateral thorotrastomas created a great
possibility of compromise in both caro

tid arterial systems.
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TREATMENT OF RADIATION-INDUCED TISSUE INJURY
BY HYPERBARIC OXYGEN
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Hyperbaric oxygen therapy appears to be a beneficial adjunctive treatment modality in the
management of radionecrosis of bone and soft tissue in the head and neck. The mechanism of
such wound healing enhancement appears to be related to oxygen stimulation of fibroblastic ac

tivity and neovasculation. In this pilot study, involving 13 cases of refractory mandibular radio
necrosis treated with hyperbaric oxygen, complete healing of soft tissue disease with covering
of exposed bone has been noted in seven cases 11 to 27 months posttreatment; transient healing
was seen in three cases; moderate to marked improvement in soft tissue disease has been noted in
three cases. Pain relief was marked in six cases, moderate in four cases, and slight in one case

of the 11 patients with significant pretreatment pain. Radiographic improvement was slight to
moderate in ten cases. Four of the five patients with pathologic fractures developed a firm fi
brous union of the mandibular segments during or shortly after treatment, Three additional cases

of head and neck radionecrosis of other sites have noted significant improvement in their lesions
during treatment. Three other patients with radionecrosis of the foot, hip, and vagina have also
been treated with good results only in the vaginal case. None of the 19 patients treated with
hyperbaric oxygen developed persistent or significant complications.

Tumoricidal doses of radiation fre
quently produce irreversible damage to

healthy tissues adjacent to the tumor
site. Since the advent of supervoltage
therapy and refined dosimetric tech
niques, these complications have be
come less common, but are still seen.

The pathology of such damage is char
acterized by a progressive, obliterative
endarteritis with a subsequent decrease
in blood flow to the tissues supplied by
these vessels. Necrosis with tissue
breakdown and secondary infection
then occurs and enhances the effects
of the obliterative endarteritis. In pa
tients who undergo head and neck can
cer surgery after radiation therapy, is
chemic surgical wounds with secondary
infection and impaired healing are fre
quently seen. In nonoperated patients,
radionecrosis of bone and soft tissue
can be a complication occurring shortly
after therapy or years posttherapy. Fre-

quently, radionecrosis is associated with
severe pain and malfunction. Healing is

characteristically very slow, requiring
months or even years of cleansing and
debridement with loss of function and!
or cosmetic deformity. These relatively
avascular wounds rarely successfully re

ceive tissue grafts and surgical recon

struction is' frequently prolonged, re

quiring multiple staged operations.
During the past ten years several in

vestigators have demonstrated that
wounds, especially chronic wounds, ex

hibit zones of hypoxia and that oxygen
is a major factor influencing healing
and enhancing leukocyte bactericidal
activity and resistance to infection.':"
Hunt and his coworkers':" plus other
investigators"?" have also investigated
the mechanisms of oxygen enhancement
of wound healing. From these studies,
Hunt and his colleagues have proposed
that the reparative process in the heal-
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Institute, and grant No. RR-30, General Clinic Research Centers Programs, Division of Research
Resources, NIH.
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ing of wounds is dependent upon the
development of new vasculature to sup
ply the new tissue necessary to fill
wound dead spaces. Such new vascula
ture, however, cannot develop without
additional connective tissue support.
The formation of a new connective tis
sue matrix requires increased fibro
blastic activity and the synthesis of new

collagen which, in the hypoxic areas of
the wound, are stimulated by increases
in oxygen supply. Capillary buds then
grow into this new connective tissue
matrix and a new capillary system is
established. The resulting advancing
vascular and oxygen supplies stimulate
further fibroblastic activity, with sub
sequent obliteration of dead space. In
chronic, radionecrotic wounds, greater
and more extensive hypoxia exists; col
lagen production with neovasculariza
tion is less active than that present in
acute, well-vascularized wounds. Thus,
increasing the oxygen supply by hyper
baric oxygen to the relatively avascular,
hypoxic areas of radionecrotic wounds
results in a stimulation of collagen pro
duction and neovascularization with
subsequent enhancement of healing.

Further support of Hunt's theory is
found in the observations of Kivisaari
and Niinikoski'" that hyperbaric oxygen
therapy has little effect on the healing
of full thickness, rat skin wounds with
intact circulation. However, devascular
ized wounds with retarded healing were

noted to have a normal healing rate in
rats treated by hyperbaric oxygen. Also,
Greenwood and Cilchrist'" investigated
the degree of flap necrosis in previously
irradiated rat skin flaps. Those animals
treated with hyperbaric oxygen therapy
were noted to have a mean percentage
of flap necrosis less than half that found
in the irradiated flaps of the control,
nonhyperbaric oxygen treated animals.

Several investigators have reported
beneficial results with hyperbaric. oxy
gen therapy in the management of
human radiation necrosis. Greenwood
and Cilchrist':' noted beneficial results
in four patients with radiation necrosis
after total laryngectomy. Mainous and
HarP5 reported very successful results

usin�)hyperbaric oxygen therapy as an
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adjunctive modality in the surgical and
medical management of 14 cases of re

fractory osteoradionecrosis of the man

dible. These same investigators" again
reported successful results in the use of
hyperbaric oxygen therapy as an ad
junctive treatment measure in the man

agement of osteoradionecrosis and soft
tissue radionecrosis in various sites in
69 patients. Davis et a},17 using hyper
baric oxygen as an adjunctive therapy,
recently reported healing in 19 of 23
cases of mandibular radionecrosis and
in 15 of 16 cases of soft tissue, head
and neck radionecrosis. Because of these
reports a pilot study was begun at our

institution to investigate the effects of
hyperbaric oxygen therapy in the man

agement of radiation necrosis..

METHODS AND MATERIALS

Patients were considered for adjunctive hy
perbaric oxygen therapy who had received at
least 4500 rads of radiation therapy for malig
nancy and who exhibited necrosis and chronic
nonhealing wounds of bone and/or soft tissue
in the area of the previous radiation therapy.
All patients accepted for treatment must have
exhibited radiation necrosis for at least three
months with no improvement in spite of ade
quate nonhyperbaric oxygen therapy. Thus,
each patient acted as his own control. No pa
tient was accepted for treatment who had evi
dence of recurrent or persistent local tumor or

evidence of metastatic tumor. Recent biopsies
were required in all cases. Complete radiation
therapy data were available on each patient.
No patients who exhibited medical contraindi
cations to hyperbaric oxygen therapy such as

seizures, severe emphysema, asthma, or active
alcoholism were accepted for this pilot treat
ment program.

After complete history, physical examination
and laboratory investigations including chest
x-rays, EKG and blood chemistry studies,
eligible patients were entered into the protocol
study after informed consent was obtained. All
nonhyperbaric oxygen treatments such as in
dicated debridement, oral and dental care,
analgesics and antibiotics as needed were con

tinued. Hyperbaric oxygen therapy consisted
of daily two-hour exposures to pressures of
two atmospheres absolute, equivalent to a sea

depth of 10.32 meters (33 feet), breathing
100% oxygen. These exposures continued for
40 treatments, given once daily, six days per
week. After completion of 40 treatments, an

additional 10 to 40 exposures were given after
a one to seven-month interruption if complete
and persistent healing of soft tissue defects had
not occurred. This interruption was instituted
in order to avoid pulmonary oxygen toxicity.
Periodic follow-up checks at 2 to 12-week in-
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TABLE 1. MANDIBULAR RADIONECROSIS AND HYPERBARIC OXYGEN
THERAPY (Hb02)

Duration of
Radionecrosis Improvement Improvement

Patient Radionecrosis Before RhO: RhO: Improvement in Soft in X-ray
No. Site and Lesion Rx (mo) Rx (No.) in Pain Tissue Disease Changes Time Since Last RhO, Rx (mo)

1 M+N+F 3 60 Mod H Mod 25

2 M+N+F 3 59 Mod H 0 R tumor - neck - 2 mo - died

3 M 311 60 Ma H Mod 2412

4 M+F+Fx 3 60 Ma H Mod 27

5 M+Fx 3* 60 Sl H Sl 22

6 M+Fx 3 50 Mod Mod Sl R tumor - base of tongue - 1
mo - died �

7 M 5 60 Ma H Mod 20 :>
�

8 M+F+Fx 6 80 Ma H Mod 11 E;:
9 M 6 80 Mod H-R-H-R 0 6 tx:l

�

10 M 6 40 Ma H Mod 11 tx:l

11 M 14 40 N.A. Ma Sl 7 �

12 M 16 40 N.A. Ma Sl 511 :>
12 t-

13 Mx+M+Fx 5
'

100 Ma H-R-Mod 0 1

TABLE 3. RADIONECROSIS IN OTHER SITES AND HYPERBARIC OXYGEN
THERAPY (Hb02)

14 Larynx 10 40 Ma Mod N.A. 18

15 Nose 60 80 Sl Sl-grafted-R Sl 4

16 Floor of mouth 3 40 Ma Ma N.A. 1

17 Vagina 10 40 Ma H N.A. 24

18 Foot 8 80 Mod 51 0 11 - R tumor in lesion

19 Hip and femur 8 40 51 0 0 8 - pulmonary metastasis

M_Mandible; N - Neck; F - Fistula; Fx - Fracture; Mx - Maxilla; Sl - Slight; Mod - Moderate; Ma - Marked; H - Completely healed; R - Re

curred'HRHR - Healed-Recurred-Healed with retreatment - Recurred; HR-Mod - Healed-Recurred-Moderate improvement with retreatment; 0 -

Noimprovement; N.A. - Not applicable-findings not present before Hb02 treatment.
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TABLE 2. HYPERBARIC OXYGEN THERAPY MANDIBULAR OSTEORADIONECROSIS

No. of
Cases Supplementary Information

Total number of cases 13 40 to 100 treatments completed (1 - maxilla and man

dible, 12 - mandible)
Times since last treatment

(1-27 months)
Relief of pain

Marked
Moderate
Slight

Improvement in soft tissue
disease

6
A
1

7

2

1

3

Radiographic improvement 10
3

tervals after completion of hyperbaric oxygen
therapy were performed. Recurrent lesions
were biopsied and if tumor was found, hyper
baric oxygen therapy was discontinued and
additional cancer therapy was begun.

Hyperbaric oxygen was administered by a

clear plastic head tent connected to a closed
circuit, a carbon dioxide absorbent breathing
system containing 100% oxygen located in a

multiplace chamber compressed with air. Oxy
gen content of the head-tent gas was contin
uously monitored during treatment and was

found to be 98% or greater. Chamber oxygen
content was also monitored and kept below
21% in order to minimize fire hazard. During
treatment, all patients were attended by a div
ing technician in the chamber as well as an

outside chamber operator and technician.

X-rays of bone radionecrosis and photo
graphs of soft tissue lesions were obtained
before and after each cycle of 40 treatments
and at three to six-month intervals during post
treatment follow-up periods. Sizes of soft tissue
lesions and degrees of pain relief were observed
and documented at frequent intervals.

RESULTS

Mandibular Radionecrosis (Tables 1
and 2). A total of 13 patients with man

dibular radionecrosis have completed at
least one course of 40 hyperbaric oxy
gen treatments since the fall of 1975
(Tables 1 and 2). All patients had
radiographic evidence of mandibular
radionecrosis with soft tissue break
down and intraoral bone exposures.

(2 cases did not have significant pretreatment pain)

Complete healing - 11-27 months posttreatment (6
required more than 40 treatments)
Complete healing then recurrence of radionecrosis 6
mo and 9 mo posttreatment
Complete healing then recurrent cancer 2 mo post
treatment

Improved but did not completely heal (1 died of re

current tumor, 2 have received only 40 treatments)
Slight to moderate improvement
No improvement (1 case improved but recurred)

Four cases in addition had orocutane
ous fistulas and five exhibited patho
logic fractures. Severe pain was present
in 11 cases. These signs had been pres
ent for 3 to 16 months prior to hyper
baric therapy with no evidence of im
provement in any case in spite of ade
quate nonhyperbaric oxygen therapy.
Ages ranged from 43 to 68 years. Time
since completion of radiation therapy
before beginning hyperbaric oxygen
therapy ranged from five months to 22
years. Ten patients were from 3 to 36-
months postoperative head and neck
cancer surgery procedures. All patients
exhibited at least one of the indications
(intractable pain, fistula, fracture, or

nonhealing after 12 months of therapy)
for hemimandibulectomy as defined by
Rankow and Weissman." Time of fol
low-up since the last hyperbaric oxygen
treatment at the time of this reporting
ranges from one to 27 months. No pa
tient thus far has undergone a hemi
mandibulectomy or surgery other than
sequestrectomy.

Of the 11 cases with significant pre
treatment pain, all showed varying de
grees of pain relief with marked relief
in 6 cases, moderate relief in 4 cases,
and slight relief in one case. Two pa
tients did not have significant pretreat-
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Fig. 1. A) Patient No. 10 before hyperbaric oxygen treatment, showing intraoral
bone exposure over right mandibular ramus. B) Same patient three months after comple
tion of 40 hyperbaric oxygen treatments, showing complete mucosal healing.

ment pain. The judgment of pain relief,
if present, was based on the subjective
physician, nursing and chamber staff
impressions, plus the frequency of the
need for pain medication. The majority
of pain relief appeared to occur within
the first 20 hyperbaric oxygen treat

ments; in some cases significant pain
relief occurred after 12 treatments, simi
lar to the observations of Davis et al."

Improvement in soft tissue disease
was judged by the observation of intra
oral mucosal defects, bone exposures,
and draining orocutaneous fistulas.
Complete healing of soft tissue disease
which has persisted from 11 to 27
months was noted in seven cases (Nos.

1, 3-5, 7, 8, 10) (Fig. lA, B). Six of
these cases required more than 40 treat
ments to achieve this result. Complete
healing of soft tissue disease was also
noted in three additional patients. Pa
tient No.2 was noted to heal complete
ly during 59 treatments, but he devel
oped recurrent cancer in a site distant
from the radionecrotic area two months
after completion of hyperbaric oxygen
therapy and subsequently died of can

cer. Healing of the radionecrotic lesion
persisted until death. Patient No. 9
completely healed during the first
course of 40 treatments only to suffer
partial recurrence of the lesion two
months posttreatment. The lesion re

healed with a second oourse of 40 treat
ments and remained healed for six

months posttreatment. It has recently
partially recurred and the patient is
scheduled for another course of treat
ment. Patient No. 13 initially developed
posterior maxilla and mandibular coro

noid process radionecrosis with intraoral
bone exposure and with marked pain
and trismus. After 60 hyperbaric oxygen
treatments, complete intraoral healing
with a significant reduction in trismus
and an absence of pain was noted.
Radiographs indicated increased bone
deposition in the involved area. Nine
months later, this patient developed a

recurrence of radionecrosis in the maxil
la and mandible with a pathologic frac
ture of the coronoid process and with
two draining cutaneous sinuses. He has
just completed an additional 40 hyper
baric oxygen treatments and has noted
a marked reduction of pain, a slight re

duction in trismus, and decreases in the
size of intraoral bone exposures and in
the amount of skin drainage. Additional
therapy is planned.

Three other cases (Nos. 6, 11, and
12) noted improvement but incomplete
healing of soft tissue disease. One of
these patients (No.6) developed a

recurrence of her base of tongue car

cinoma one month after completion of
50 hyperbaric oxygen treatments with
a decrease in size of intraoral bone ex

posure and fracture union during treat
ment. She later died of cancer and heal
ing of radionecrosis remained incom-
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Fig. 2. A) X-ray of patient No. 10 before hyperbaric oxygen treatment, showing
radionecrosis of right mandibular ramus. B) Same patient 11 months after completion of
40 hyperbaric oxygen treatments, showing increased bone deposition and resolution of
previous radiolucent areas.

plete. Two patients (Nos. 11 and 12)
have completed only 40 hyperbaric
oxygen treatments and are scheduled
for second treatment courses.

Radiographic improvement in the
osteoradionecrosis lesions was noted to
be slight to moderate in degree in ten
cases. The improvements seen were

mainly manifested by smoothing and
more regularity to irregular scalloped
edges of bone breakdown plus in
creased bone deposition (Fig. 2A, B).
These changes, when noted, appeared
late and were not detected in any pa
tient before four months after the initi
ation of hyperbaric oxygen therapy.
Two cases, (Nos. 2 and 9) as described
above, did not exhibit radiographic im

provement even though soft tissue dis
ease did improve. Case No. 13, also
described above, initially exhibited in
creased bone deposition with complete
healing after 60 hyperbaric oxygen
treatments. When signs of radionecrosis
appeared nine months later, radio
graphs demonstrated more extensive
areas of necrosis plus a fracture of the
coronoid process. He thus far has shown
no radiographic improvement.

Radionecrosis in Other Sites (Table
3). One patient (No. 15) was treated
with radionecrosis of bone and soft tis
sue of the nasal bridge. She had exhibit
ed this problem for ten years after
receiving x-ray radiation therapy for
treatment of an ethmoid tumor. She

has now completed 80 treatments, and
posttreatment radiographs have shown
increased density in the involved nasal
bones. A posttreatment attempt at sur

gical closure with an island forehead
flap was a partial failure. The remain

ing exposed area has just been closed
with a skin graft.

Another patient (No. 16) has just
completed 40 hyperbaric oxygen treat
ments for postoperative radionecrosis of
the floor of the mouth. Mandibular ra

dionecrosis has not been thus far dem
onstrated. He has noted marked pain
relief with 90% healing of the soft tissue
disease.

An additional case of radionecrosis of
the larynx (No. 14) was given 40 hy
perbaric oxygen treatments with result
ing significant improvement in pain and
a decrease in size of the laryngocutane
ous fistula. He did not completely heal
and does not wish further treatment.

Three other patients with radione
crosis of the foot (No. 18), hip (No.
19), and vagina (No. 17) have been
treated with at least 40 treatments. Re
sults in the vaginal case were excellent
with complete healing and relief of pain.
The other two patients had only mini
mal improvement in soft tissue disease
and no radiographic improvement in
bone changes. Each developed recur

rent or metastatic tumor one month and
three months after treatment had ended.
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Thus far, 1,109 hyperbaric oxygen
treatments have been given to the 19

patients described above. No major
complications of compressed gas ex

posure have been noted. Tympanos
tomy tubes were required in four pa
tients for adequate middle ear pressure
equalization during compression. No
complications of this procedure were

experienced.

Approximately one year after the
study began, blurring of distant vision,
myopia, was noted in several patients
after approximately 20 to 24 hyperbaric
oxygen treatments. Inquiry with investi

gators in this field revealed that similar
changes had been noted in some of
their patients; however, the loss of far
visual acuity usually subsided with a

return to pretreatment vision three to
four weeks after hyperbaric oxygen
treatments had ended. Upon noting this
phenomenon we began to perform vi
sual studies with colleagues in the De
partment of Ophthalmology on the ten

patients entered into the study since
this observation. Myopia has been not
ed to develop in eight of the ten pa
tients thus far studied. Thus far, all pa
tients have shown a return to pretreat
ment visual levels within three months
after exposure. Ocular studies have
shown no significant changes in corneal
curvature, intraocular pressure, lens ap
pearance, accommodative spasm, lens
clarity, retinal appearance, or anterior
posterior ( axial) length of the globe.
The myopia is postulated to be the re

sult of an, as yet unexplained, increase
in convexity of the lens which gradually
disappears after discontinuing the daily
hyperbaric oxygen exposures.

DISCUSSION

The results of this pilot study are in
general agreement with those of other
authors14-17 and indicate that hyperbaric
oxygen is a beneficial adjunctive treat
ment modality in the management of
radiation necrosis of bone and soft tis
sue, particularly of the head and neck.
Hyperbaric oxygen therapy should be
considered an adjunctive treatment mo

dality in the management of radionecro
sis: indicated and needed surgical de-

bridement of obviously nonviable tissue,
hygiene, cleansing, and antibiotic care

must continue. The observation of com

plete and persistent soft tissue healing
thus far in 7 of 13 cases of mandibular
radionecrosis which exhibited one or

more of the previously published cri
teria for hemimandibulectomy" sug
gests that the need for vigorous de
bridement to grossly bleeding tissue,
with the subsequent loss of potentially
viable bone and soft tissue, can be sig
nificantly lessened with the use of hy
perbaric oxygen. The impressive relief
in pain noted in this study and by Davis
et aP7 supports the use of this treatment

modality for refractory radionecrosis.

This study does not answer the ques
tion of whether 100% oxygen adminis
tered at atmospheric pressure would be
just as efficacious in the treatment of
radionecrosis. Animal studies quoted
previously'<'<" suggest that oxygen lev
els in the hypoxic areas of chronic
wounds need to approach 24 to 30 mm

Hg for optimal collagen production and
neovascularization and that hyperbaric
oxygen is usually necessary to achieve
such a result. Also, verbal reports of a

double blind control study at another
institutiori'" indicate that patients treat
ed with hyperbaric oxygen exhibit im
proved and more rapid healing of ra

dionecrotic lesions than those patients
treated with 100% -oxygen at atmos-

pheric pressures. .

In the management of radionecrosis
with hyperbaric oxygen, the optimun
pressures, times of exposure, and fre
quency plus number of treatments have
not been established. Our treatment
schedule was chosen to avoid pulmo
nary and cerebral oxygen toxicity and
to follow that of other investigators.v'-"
Davis et aP7 followed a different treat
ment schedule using higher pressures
with intermittent oxygen and air breath
ing for shorter times with fewer ex

posures. Their results appear to be just
as good, if not better, than those re

ported in this study. However, patients
in this study were not required to ex

hibit nonhealing for at least three
months prior to hyperbaric oxygen
therapy. Further investigations with
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measurements of oxygen tension in dif
ferent areas of various types of wounds
are needed.

Previous animal and human studies+
3,5,12,13 have shown that hyperbaric oxy
gen therapy will not compensate for a

complete absence of blood supply in
wound healing and that the response
will depend upon the degree of wound
ischemia. Chronic radionecrosis wounds
exhibit various degrees of ischemia and
hypoxia in different locations of the
wound. Apparently, hyperbaric oxygen
therapy for those wounds with major
vascular supplies intact, but with re

duced small arteriolar and capillary
blood supplies, results in increased fi
broblastic activity and neovasculation in
the previously hypoxic areas of the
wound with subsequent enhancement of
healing.

In this study only patients who had
exhibited radionecrosis for at least three
months with no significant improvement
in spite of adequate nonhyperbaric oxy
gen therapy were included. Thus, the
efficacy of initiating this form of thera
py earlier in the postoperative period
for those irradiated patients who begin
to exhibit signs of wound breakdown,

or even before signs of wound break
down in such patients, is not answered
by this study. The experience of Davis
et aJ17 suggests that hyperbaric oxygen
therapy is beneficial when initiated as

soon as signs of inadequate healing
appear in the postoperative period in

previously irradiated patients.
Hyperbaric oxygen therapy for ra

dionecrosis is a potentially expensive
and complex form of treatment which
requires careful patient selection, ade
quate and safe pressure facilities, and
a technical and medical staff with pre
vious formal training and experience in

operating such facilities. Exposure to

high pressures of oxygen can result in
serious complications, such as pulmo
nary and cerebral oxygen toxicity, air
embolism, decompression sickness, and
pneumothorax. In each case, the po
tential risks of such therapy must be
carefully weighed against the possible
benefits. Experience at our institution
and elsewhere suggests that when well
established standards of hyperbaric
chamber practice'" are followed, such
therapy can be administered safely with
an extremely low incidence of serious

complications.
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SURGICAL TREATMENT OF ACUTE BLUNT LARYNGEAL INJURIES

NELS R. OLSON, MD

ANN ARBOR, MICHIGAN

The best management of acute laryngeal fractures is an approach which promotes healing
by primary intention and does not require the use of a lumen keeper or core mold. This presen
entation outlines the theoretical considerations and practical steps which make it possible to
achieve these goals. The basic emphasis is on proper diagnosis, good surgical exposure and
proper wound management. Also included are some ideas about the special anatomical and
physiological characteristics of the larynx which make it difficult to obtain primary healing. The
material presented is a synthesis of pertinent basic laryngologic research, wound healing theory
and clinical experience.

Laryngologists have long warned that
persons sustaining severe acute laryn
geal injuries must be diagnosed early
and treated by a specialist. However,
the literature to date fails to define a

consistent and reliable surgical approach
for obtaining optimum results in the re

pair of such injuries. The goal of this
presentation is to describe my approach
to diagnosis and treatment, explaining
some new concepts and procedures
which I find very useful.

DIAGNOSIS

Signs and Symptoms. The signs and
symptoms of blunt or penetrating injury
to the neck involving the larynx are well
known to the laryngologist. They in
clude subcutaneous emphysema, hoarse
ness, hemoptysis, airway obstruction,
painful swallowing, loss of the laryngeal
prominence, etc. Injury to the cervical
spine may cause the patient great pain
with attempts at moving or turning the
head.

Examination. The single most valuable
diagnostic technique available is mirror
examination of the larynx. This method
is least likely to precipitate an emer

gency in someone who is partially ob
structed. It can be done quickly and
without special preparation. The type
of view obtained with the mirror is more

comprehensive and less distorted than
the view with a direct laryngoscope.

X-rays are of considerable value as

well. The most helpful views are the
lateral soft tissue, A-P laminograms, and
xerograms. X-rays are most valuable for
evaluation of the subglottic region.

Direct laryngoscopy has some draw
backs as a diagnostic procedure in these
patients. In someone with a freshly in

jured larynx it could precipitate ob
struction and tracheotomy. Also, the
scope gives a limited view and intro
duces distortion of its own. If the pa
tient obviously has a severe injury and
already has a tracheotomy, a direct
laryngoscopy will of course be part of
the workup. In less severe injuries not

requiring tracheotomy, and especially if
the larynx can be viewed with a mirror,
direct laryngoscopy may not be required
at all.

Diagnosis can be unusually difficult
in a patient who has sustained a cervi
cal spine fracture and been placed in
traction. In these patients, direct laryn
goscopy is usually impossible. Indirect
laryngoscopy may precipitate gagging
and undesirable stress on the neck in
jury. In such patients, it may be possible
to use a flexible laryngoscope with- fi
beroptic lighting. If this cannot be done,
a laryngotomy may actually be required

From the Department of Otorhinolaryngology, University of Michigan; Section of Otolaryn
gology. U. S. Veteran's Administration Hospital; and St. Joseph Mercy Hospital, Ann Arbor,
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is healing by primary intention. Weare

searching here for a technique which
will give us the equivalent of the "fine
scar" which is the ultimate goal of the
cosmetic surgeon. In the case of laryn
geal fractures, the fine scar has great
functional importance and if ever the
surgeon needed it, this is the place. Un

fortunately, much modem thinking on

this subject has stressed the use of meth
ods which require healing by secondary
intention. For example, the placement
of a lumen-keeper by endoscopic means

is a method which does not allow the
surgeon to close mucosal lacerations or

anatomically reduce skeletal fractures.
As such, it requires that healing be by
secondary intention in some areas of the
wound. Unfortunately, in any system
where healing is by secondary intention,
there will be greater deposition of col
lagen scar than in primary healing. In
the larynx this will lead to a number of
undesirable effects, the worst of which
is the stenosis of the lumen in the long
run.

There are good reasons why healing
by primary intention in the larynx is
difficult to achieve, and I list four of
them:

1. There is a great deal of mobility in
some parts of the larynx and laryngo
pharynx. In such mobile areas, mucous

membrane has a very thin or absent sub
mucosa. Repairs of mucosal tears or

lacerations do not hold well in this tissue.

2. Severe blunt or lacerating injuries
of the laryngeal area may result in a

loss of skeletal, connective tissue or mus

cular support in the zone of injury. With
each swallow, the larynx is drawn up
ward with some force. If part of the
structure is weakened by the injury, it
will tend to be stretched and pulled
apart. This results in narrowing, and
places undue tension on the surgical re

pair.
3. Cartilage lacks a blood supply and

tends to behave like a foreign body
causing excessive and prolonged granu
lation and collagen tissue deposition.
Not only does exposed cartilage delay
healing but it may be absorbed in the
course of healing because of infection
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before one can be sure of the severity
of the injury. Because of the high pri
ority to be placed on early diagnosis in
these patients, I feel the laryngotomy in
such a situation is justified.

Prognosis. My experience" has shown
that the most important prognostic signs
in acute blunt laryngeal injuries are:

1. Immediate or very early airway ob
struction requiring tracheotomy. When
an early tracheotomy is required to save

the life, the lumen of the larynx has
usually been severely compromised by
skeletal collapse.

2. The presence of bare cartilage
edges or surfaces in the lumen of the
larynx is an extremely bad prognostic
sign. The cartilage behaves poorly be
cause of its avascular nature. Fibrosis
and granulation around exposed carti
lage is excessive.

3. Fracture and collapse of the cri
coid is the third important feature indi
cating a poor prognosis.

These three findings, then, are usually
associated with an unfavorable outcome
unless aggressive treatment is used. The
rest of this presentation is a description
of the "state of the art" as I see it for
the surgical treatment of severe acute
blunt laryngeal injuries.

BASIC PRINCIPLES OF REPAIR

One should repair these injuries as

soon as possible. There are, however,
reasons why one may have to wait. First
of all, diagnosis is easier after three or

four days have passed and some of the
swelling has gone down. Secondly, in
some of these injuries, the patient is so

severely injured that immediate repair
of the larynx cannot be done. If the re

pair is delayed for any reason, it may be
helpful to place the patient on steroids.
They delay wound healing, so that gran
ulation tissue and collagen deposition
will not occur during the period before
the wound is definitively treated. If this
is done an anatomic repair is facilitated.

In reviewing wound healing princi
ples":" it soon becomes obvious that
wha t is needed in these severe injuries
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and exposure with loss of skeletal sup
port of the laryngeal lumen, compound
ing the problem.

4. Last but not least, the mobility of
the larynx during side to side motions
and extension and flexion of the head
is very great. With all of this motion, it
is very difficult to put the structures
that have been injured at rest during
the healing period.

In an effort to control healing and
promote primary healing, I have tried
to devise methods of dealing with each
of these problems of wound healing in
the larynx. The methods which I list
here constitute a rational and systematic
approach to acute laryngeal injuries.

Antibiotic Prophylaxis. The accumu

lated evidence" appears to favor the use

of antibiotic prophylaxis in wounds and
surgery involving the mucous mem

brane. The antibiotic may also improve
the tolerance of the larynx to a stent in
case one must be used.

Steroids. The function of steroids in
the acute injury is to delay healing until
definitive treatment can be undertaken.
After surgical repair they should be
omitted because they interfere with
healing. Since the goal in this scheme
is to achieve rapid, prompt and primary
healing, any interference with this pro
cess must be minimized.

Open Repair. Surgeons dealing with
the problem of acute laryngeal injuries
have frequently recommended proce
dures which are "closed" or are per
formed endoscopically. The main reason

for this is that open surgical exploration
of the larynx may cause damage, mak
ing the situation worse instead of better.
I believe the opposite is true. The only
way that one can obtain primary healing
and corneotly reduce a fracture of the
laryngeal skeleton is by an open pro
cedure. If an open procedure has a

small or even a significant effect on

voice, but eventually allows decannula
tion, the correct course has been chosen.
I also feel, however, that a properly
done laryngotomy need not interfere
with voice or create any greater risk of
stenosis. A vertical incision of the airway

Fig. 1. Cadaver larynx showing the ex

posure obtained by cutting through the
aryepiglottic fold on one side.

can be done from the hyoid to the trach
ea without fear as long as the closure is
careful and anatomic. In order to im

prove surgical exposure and to minimize

exposure of cartilage to the wound, I
recommend angling off center above the
anterior commissure parallel to the in
ferior-lateral margin of the epiglottis.
This procedure allows one to incise the
entire aryepiglottic fold on one side or

the other and gain significant improve
ment in exposure. This method also pre
serves epiglottic mucosa for a flap or

graft if one should be needed (Fig. 1).
Double Epithelial Coverage. When

repairing these injuries, all epithelium
is saved. Mucous membrane tears must
be sutured carefully and if mucosa is
lost, flaps must be swung wherever pos
sible. If no flap material is available and
if mucosa is lost, one can graft with free
mucosal grafts taken from the epiglottis
or from other parts of the body such
as the buccal area of the mouth.

Because of the poor quality of the
submucosa in the larynx, and because of
the mobility of the area there will usu

ally be separation of mucosal repairs.
For this reason, I have adopted the
practice, advocated by Harris et aJ5 of
skin grafting the lumen over a soft
sponge stent. With the graft in place,
raw areas that may develop during heal
ing will be epithelialized with skin. Ex-
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Fig. 2. Soft laryngeal stent. Three fin
ger cots cover an appropriately sized piece
of sponge rubber. The silks are tied
around the rubber and left long for fixa
tion of the stent. The stent is completed
by suturing a skin graft, raw side out,
on it.

cess skin will slough in a few days. My
experience has been that in most acute

injuries treated this way, small areas of
skin will take. Were it not for these
skin grafts, areas of suture line break
down would have to heal by secondary
intention which usually leads to some

reduction of lumen size.

Soft Stent. In placing a skin graft in
the larynx, a soft, yielding stent is essen

tial because of the motion which is in
evitable in this area. The construction
of the stent is as described by Harris
et a1.5 A piece of sponge rubber, either
artificial or natural, is cut to fit the
lumen of the larynx. It is covered by
two or three layers of finger cot or glove
fingers which are tied tightly at each
end with silk. There must be no open
ings in the rubber. The silk is left long
and used for retention of the stent (Fig.
2). A skin graft, cut .25 to .375 mm in
thickness, is sutured over the stent, raw

side out, using fine plain catgut. This
assembly is placed in the lumen of the
larynx and is secured by passing the silk
sutures out through the trachea or the
cricothyroid membrane below and

Fig. 3. Cadaver larynx showing meth
od of stent fixation. Silk sutures from the
stent (see Fig. 2) are tied to buttons.
Wires looped through the buttons are led
out through the skin to facilitate removal
of the buttons.

through the thyrohyoid membrane or

base of tongue above. After closure of
the larynx, the sutures are placed
through the holes in metal or pearl but
tons at the level of the strap muscles
rather than at the level of the skin. A
pull-out wire is also placed- through the
button holes and this is lead out through
the skin and allowed to hang loose out
side the surface. The retention buttons
are placed deep in the tissue so that
they will move precisely with the larynx
as it moves up and down with swallow
ing (Figs. 3 and 4). This stent can be
removed about seven to ten days after
placement. The button is pulled up
using the wire and is exposed by a

small skin incision. The silk is cut, re

leasing the stent which is then removed
with a laryngeal forcep through the
laryngoscope.

Dressing Skin Graft. A second theo
retical advantage of the skin graft is
that the skin covering the stent may
prove to be a well-tolerated surface to

place against the intact mucosa. The
concept is that those areas of skin graft
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Fig. 4. Xerogram of stent in position.
Two suspensory wires ( black arrows)
are present between hyoid bone and thy
roid cartilage. Two wires (open arrows)
close the thyrotomy incision. Pull-out
wires (white arrows) lead from the re

tention buttons to small buttons near the
surface of the skin. A feeding tube is in
the pharynx.

which are not required to heal the
wound will slough gradually over the
first week, providing a liquid, mobile
interface between larynx and stent, one

which does little or no damage to the
intact mucosa of the larynx. The skin
graft then may be thought of as serving
a dual purpose, as graft and as dressing.

Skeletal Reduction. Direct repair of
the laryngeal skeleton following fracture
is an essential feature of any system to
restore the lumen of the airway. The
airway has an exoskeleton which gives
it support. If one can stiffen and restore
this structure, it will provide resistance
against contraction of scars in the lumen.
The only way to thoroughly reduce and
restore the skeleton of the larynx is by
direct exposure of the fractures and
direct wiring.

Laryngeal Suspension. The problem
of stretching and elongation of the lar
ynx following trauma because of swal-
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lowing can be counteracted by suspend
ing the larynx much as one suspends a

facial fracture." This is accomplished by
placing wires from the first intact point
above the fracture, usually the hyoid
bone, to the first undamaged structure
below the injury. This might be the
thyroid, cricoid or tracheal cartilages.
When this has been done, upward force
on the hyoid will be transmitted through
the wires, preventing distraction of re

paired laryngeal cartilages and soft tis
sues.

No Lumen Keeper. In my opinion,
there is ample evidence in the wound
healing and laryngological literature 7

that long term lumen keepers do more

harm than they do good. If the laryn
geal wound has been properly managed
and if the stent and skin graft have been
properly applied, there will be no sig
nificant granulations anywhere within
the lumen of the larynx. In my experi
ence, the only granulation will be at
the point where the silk sutures holding
the stent in place exit the larynx. Thus,
when the sponge stent which holds the
skin graft has been removed, the sur

gical treatment program ends. If steno
sis recurs following this, I believe the
best course is to start over on this same

type of program rather than placing a

lumen keeper in the larynx.

OPERATIVE MANAGEMENT

The principles outlined above can be
translated into a step-by-step action pro
gram which can be used in most every
case of severe injury.

1. Begin penicillin or erthyromycin
before surgery.

2. The "T" skin incision gives the best
exposure with the least flap elevation
and retraction. A horizontal incision can

also be used.

3. Separate the strap muscles from
hyoid to trachea and elevate laterally as

needed to see any damage to cricoid
and thyroid cartilages. It is often neces

sary to free sternohyoid and thyrohvoid
from the hyoid bone. Do not wire frac
tures at this time.

4. Make a shallow horizontal saw cut
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in the thyroid cartilages to help restore
normal alignment when closing, then
separate the thyroid cartilage vertically
in the midline with an oscillating saw.

Do not enter the lumen.

5. Incise cricothyroid membrane ver

tically in the midline until the lumen
is opened.

6. Using a scissor cut through the an

terior commissure exactly in the midline
from below. This can usually be done
under direct vision.

7. Above the glottis, the incision
angles right or left of the epiglottis to
avoid cutting into the cartilage or its
mucosa. Extend this incision until ex

posure is adequate. It may be extended
all the way through the aryepiglottic
fold, if necessary.

8. Be careful to avoid injury to the
internal branch of the superior laryngeal
nerve.

9. Debride where necessary; develop
mucosal flaps of epiglottis? or pyriform;
obtain free mucosal grafts from cheek or

nose if needed; reduce cricothyroid and
cricoarytenoid dislocations; suture mu

cosa and mucosal flaps and grafts me

ticulously.
10. Prepare and fit a soft stent cov

ered by split thickness skin.

11. Wire the laryngeal cartilage frac-

tures and the midline cartilage incision.
Use fine wire and small drill holes. Use

figure of "8" with the wires crossed
between cartilage fragments to prevent
overriding.

12. "Suspend" the larynx by placing
wires between the hyoid and some point
below the level of repair. Pull up a

little in order to shorten and widen the
lumen and take all tension off the repair.
These wires need not be removed.

13. Place buttons above and below to
hold stent in position. Place pull-out
wires in the buttons and lead them out

through the skin. Close the incision.

14. Continue low dose prophylactic
antibiotics while stent is in place. Do
not use steroids.

15. In seven to ten days return to

O.R.; pull up buttons and cut down on

them; sever the sutures holding the
stent. Pull out the stent endoscopically.

SUMMARY

In this paper I have tried to bring to

gether all the best available information
on repair of severe, acute, laryngeal in
juries. The conclusions I have reached
are based on animal research," wound
healing theory and observation of clini
cal cases. These techniques have proven
invaluable to me in managing these pa
tients.
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Myasthenia gravis is a neuromuscular disorder that affects striated muscles especially those
innervated by the cranial nerves. The standard diagnostic regimen is to find a reversal of symp
toms by acetylcholine esterase administration. The permanent and objective recording of this
effect is the key to an accurate assessment of this test. The voice spectrograph is a noninvasive
means of evaluating the voice. It has been used successfully to make a clear and specific diag
nosis of myasthenia gravis as it affects the larynx. The test can be used to distinguish myas
thenia gravis from other functional, anatomical and neuromuscular laryngeal disorders.

Progressive dysphonia without obvi
ous anatomical lesion or paralysis is a

diagnostic problem for the laryngologist.
The etiology of this dysphonia runs the
gamut from functional disorders to in
trinsic disease of the laryngeal muscula-

. ture. Aronson listed the differential
diagnosis of these disorders in his 1971
article.' Myasthenia gravis must be dis
tinguished from these other progressive
laryngeal disorders.

Myasthenia gravis is a neuromuscular
disease characterized by excessive fa
tigability of muscles that undergo repet
itive stimulation or activity. Muscles
involved tend to become weaker as the
day progresses and improve with rest.
The disease affects striated voluntary
musculature in different areas to a vari
able extent. Muscles innervated by the
cranial nerves appear to be particularly
affected, causing such findings as ptosis
and variable ophthalmoplegia. The dis
ease may progress to involve other stri
ated muscles, including limb and bulbar
musculature (e.g., swallowing, respira
tion and phonation).

The pathogenesis of myasthenia
gravis is complex. Both presynapic and

postsynapic defects of the neuromus

cular junction have been described.
Present concepts of etiology revolve
mainly around immunologic abnormali
ties of both cell-mediated and humoral
varieties. These immunologic abnormal
ities appear to have their greatest impact
at the postsynapic common receptor
sites.

Current diagnostic modalities avail
able for myasthenia gravis are divided
into electrophysiological and pharma
cological tests. In the electromyographic
studies, a defect of the neuromuscular
junction can be demonstrated by show
ing fatigue on repetitive electrical stim
ulation with posttetanic exhaustion and
characteristic decremental response.
Pharmacologic tests primarily utilize the
princinle of acetvlcholinesterase inhibi
tion. In these tests, the symptoms of
myasthenia gravis are reversed, using
injections of neostigmine or edrophoni
urn. Clinically, the effect of edrophoni
urn on the involved musculature be
comes evident within 10 to 30 seconds
and its effects may persist for 120 sec
onds. It may be used in conjunction
with electromyographic testing to show

From the Department of Otorhinolaryngology, University of Michigan Medical School, Sinai
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Fig. 1. Normal male spectrogram.

reversal of muscle fatigue following
acetylcholinesterase inhibition. The re

versal to normal electromyographic test

ing after its injection is the end point
of the test. False positive tests to edro
phonium have been reported but are

rare. False negative response rates are

more common and range between 10-
22%.2,3 It is felt that these are due to
the inability to consistently record an

objective end point.
Accurate diagnosis of myasthenia

gravis involving the larynx is important
but is not easily accomplished; as many
as 6% of myasthenics present only as

dysphonia.t-" Although electromyogra
phy of the larynx can be performed, it
is a tedious and cumbersome procedure
and not applicable in a clinical setting.
A safe, objective and noninvasive test
to determine the end point of the edro
phonium test as pertains to the larynx
is needed.

In 1969, Maxwell and Locke" seemed
to be able to discern a change in the
voice pitch following injection of edro
phonium, but hastened to qualify the
results. In 1975 Nieman et al" used
voice printing to analyze continuous
speech for changes in voice patterns.
One patient with myasthenia gravis was

studied and changes in breathiness and
amount of vocal energy were noted.

Neither of these studies addressed
themselves to the problem of isolating
changes in vocal cord function following
edrophonium injection. Previous studies

by the authors have shown that vocal
function can be clinically analyzed, us

ing the voice spectrograph.v" An accu

rate assessment of the edrophonium test
will promote a satisfactory therapeutic
regimen in patients with myasthenia
gravis of the larynx.

METHODS AND MATERIALS

In this study, voice production was examined
and analyzed by the use of voice spectrography
to show how it may objectively demonstrate
the effect of the drug on the larynx. The
techniques used were identical to those pre
viously described by the authors.v" These in
volve the use of a high quality cassette audio
tape recorder and subsequent spectrographic
analysis on the Kay Elemetrics Corporation
sonograph.

A baseline recording of the steady state
vowel "ah" was made just prior to the edro
phonium injection. The patient was then in

jected with 10 mg of IV edrophonium over

a ten-second period. Voice samples were ob
tained at intervals of 15, 30, 45, 60, 120, 150
and 180 seconds after injection. Broad band
spectrographic displays were produced from
these recordings and a permanent record was

obtained. Each spectrogram was analyzed for
changes in periodicity of vocal cord function,
formant structure, and breathiness. These
characteristics as well as a normal spectro
gram are shown in Figures 1 and 2.

The basic parameters of the spectrogram
after injection of the edrophonium were com

pared in timed sequence with the known
pharmacologic action of this drug. A positive
response in this study was considered to be
the" occurrence of one or any combination of
the following: 1) Sig¢ficant improvement in
periodicity of vocal cord function, 2) Resolu
tion to normal formant structure, and 3) Re
duction of breathiness. If a positive response
was obtained, the patient was then placed on

long-term pyridostigmine therapy (Mesti
non® ) . Follow-up spectrograms after two
months of treatment were then obtained and
compared to the pre-edrophonium injection
voice.

Patients were selected for this study if they
satisfied any of the following criteria: 1) Pro
gressive or continued weakness of the voice,
2) Vocal symptoms in addition to other stig
mata of myasthenia gravis, and 3) Previous
diagnosis of myasthenia gravis now presenting
with vocal dysfunction. Each of these patients
were examined by a laryngologist, neurologist
and speech pathologist.

RESULTS

Case reports on six representative pa
tients are presented to show the effec
tiveness of voice spectrography in diag
nosing myasthenia gravis of the larynx.
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Fig. 2. Examples of spectrographic characteristics of dysphonia. A) Formant breakdown;
B) Aperiodicity; C) Breathy quality.

Case 1 (C.W.). This 60-year-old Cau
casian female presented with a history of
progressive dysphonia. She had noted
her voice weakening on prolonged talk
ing and had no other generalized symp
toms. In 1956, a diagnosis of myasthenia
gravis had been established at the
Cleveland Clinic. The patient had been
on medication following that original
diagnosis and had done fairly well. Five
years prior to this visit, her symptoms
had abated and she was removed from
medication. She had no other symptoms
prior to this intermittent hoarseness and
dysphagia.

A neurological examination revealed
a mild ptosis of the left eyelid with
repetitive upward stimulation as well as

subjective diplopia on sustained lateral
gaze to the left. Laryngeal examination

*Tensilon® (ec1rophonium). Roche Laboratories, Nutley, NJ.

was normal. The patient underwent the
Tensilonw't-Spectrographic-Test (TST)
(Fig. 3). The preinjection state is rep
resented by noticeable aperiodicity of
vocal movement with intermittent nor

mal phonation. There was no evidence
of breathiness. The 30-second postin
jection spectrogram showed improve
ment in all aspects of the aperiodic
condition. The spectrogram representing
the patient's voice after being placed
on pyridostigmine showed good response
in formant structure with no evidence of
aperiodicity,

Case 2 (1.H.). This 71-year-old Cau
casian female presented in July, 1977
with dysphonia associated with general
ized fatigue. A previous diagnosis of
ocular myasthenia gravis had been made
in 1971. The patient was placed on
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Fig. 3. (Case 1) Example of the spectrograms obtained in the TST. A) Preinjection. Note
the aperiodicity of the vertical striations and the subsequent formant breakdown. B) Thirty
seconds postinjection. The vertical striations have become regular and formants are becoming
more defined. C) Finally, after pyridostigmine therapy a normal spectrogram is seen and there
is even a suggestion of a tremulo in the voice.

pyridostigmine therapy with only mini
mal response. Previous electrophysio
logic and pharmacologic testing was

negative. Laryngeal examination was

normal.

The preinjection spectrogram showed
significant aperiodicity of vocal cord
movement as evidenced by irregular
vertical striations of the lower frequency
regions. Mid and upper frequency
breathiness was also observed. Thirty
seconds after injection, a marked im
provement in all aspects of phonation
had occurred. The aperiodicity had near

ly completely cleared with normal vi
bration of the vocal cord as represented
by evenly spaced vertical striations along
the baseline. Most of the excessive

breathiness had also been eliminated.
The spectrogram representing the pa
tient's voice once placed on pyridostig
mine showed even better periodicity of
vocal cord movement. Excellent formant
structure, resonance and overall strong
voice with no dysphonic characteristics
were observed.

Case 3 tco.; This 42-year-old female
presented with a history of bilateral
ptosis, generalized muscle fatigue and
weakness, mild dysphagia and dyspho
nia. The patient's symptoms became
more severe as the day progressed.

Neurologic evaluation showed defi
nite ptosis bilaterally. Conjugate gaze
was limited to 10° of movement in all
directions. Laryngeal examination was
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Fig. 4. (Case 4) Example of spectrograms, negative for myasthenia gravis. Note aperio
dicity, breathiness and formant breakdown in both recordings. A) Preinjection; B) Postinjection.

normal. Electrophysiologic and pharma
cologic examinations were unrewarding.

The preinjection voice spectrogram
showed mid and high frequency energy,
representing breathiness in the selected
vowel sample. Apparently, incomplete
vocal cord closure was occurring in spite
of good periodicity of vocal cord move

ment. Thirty seconds postinjection, a

significant amount of excessive breathi
ness had diminished. The spectrogram
of the voice after pyridostigmine therapy
was initiated, and again showed a strong,
resonant vocal quality with excellent
formant structure.

Case 4 (M.K.). This 69-year-old Cau
casian female was seen with a chief
complaint of hoarseness and loss of vocal
power of three months duration. Her
symptoms were inconsistent and not al
ways present. A neurologic examination
was unremarkable. Laryngeal examina
tion showed no evidence of organic
lesion. In view of her symptoms of pro
gressive dysphonia, the patient was ad
ministered the TST (Fig. 4). The pre
injection voice was relatively normal
with slight traces of breathiness. Thirty
seconds postinjection, no improvement
occurred, in fact, there was a slight in
crease in the breathiness of the voice. In
view of the lack of improvement in

phonation with the TST, the examina
tion was considered negative and a

diagnosis of functional dysphonia was

made.

Case 5 (l.W.). This 59-year-old Negro
female was seen with complaints of
hoarseness present for l� years. The
hoarseness was sporadic in nature and
she complained of progressive dyspho
nia with talking. No other neurologic
symptoms were noted. Neurologic eval
uation failed to reveal any distinct neu

rologic findings. A laryngeal examination
was negative.

The patient underwent the TST and
30 seconds postinjection the voice had
not changed appreciably. The postin
jection spectrogram was judged to be
essentially the same as the preinjection
sample. The test was judged to be
negative and a diagnosis of functional
dysphonia was made.

Case 6 (A.R.). This 53-year-old Cau
casian male presented with a dysphonia
that worsened as the day progressed.
There were no complaints of dysphagia,
diplopia or generalized weakness. Neu
rologic evaluation was remarkable. La
ryngeal evaluation showed bowed cords
without anatomic lesion.

After edrophonium injection, the de
gree of aperiodicity of vocal cord move

ment was observed both pre-and post
injection. Excessive breathiness through
out the frequency spectrum was also
observed. There was no significant im
provement in phonatory function 30
seconds after the injection. The test
was considered negative and a diagnosis
of myasthenia laryngis was made.
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DISCUSSION

By voice spectrographic analysis of a

single, simple, prolonged vowel, the
fundamental frequency of the voice can

be analyzed for its periodicity (Fig. 1).
This vocal characteristic is the acoustic
end product of the regularity of com

pressions and rarefactions of air emitting
from the larynx. The clarity of the for
mants can also be noted. These are the
dark bands of the spectrographic trac

ing, indicating the overtones and reso

nance characteristics of the fundamental
frequency (Fig. 1). Finally, the amount
of breathiness as a measure of vocal
cord approximation can be assessed. The
breathiness is the middle and high fre
quency energy that is unrelated to dis
tinct resonance and blurs definition of
the formants (Fig. 1). All three of these
features are simultaneously recorded on

the spectrogram. The procedure is non

invasive, rapid and safe, and can be
made from a high quality cassette re

cording. The sound spectrograph pro
duces a permanent record with which to

compare and refer.

This study demonstrates that in those
patients with progressive dysphonia, the
voice spectrogram can demonstrate the
effects of edrophonium on the small
muscles of the larynx. The spectrogram
shows that the ability of the vocal cords
to approximate with good muscle
strength produces a dramatic improve
ment in the periodicity of the sound
generated from the larynx following in
jection. Breathiness may be diminished
and formant structure can be improved
as the overtones are accentuated and
become clearer. The improvement of

.

breathiness and periodicity is strictly a

laryngeal function.

The voice spectrogram can be utilized
as an accurate assessment of the end
point of the edrophonium test. It can be
used to follow long-term treatment of
dysphonia associated with myasthenia
gravis.

The TST becomes an effective tool in

distinguishing myasthenia gravis from
other types of functional and neuro

muscular dysfunctions of the larynx. Of
special interest to laryngologists is the
confusing nomenclature of myasthenia
laryngis (case 6). This diagnosis, which
encompasses bowed cords and progres
sive dysphonia in debilitated or elderly
patients, is common. It is easily distin
guished from true myasthenia gravis of
the larynx by the absence of a positive
TST. This test can also be useful in

uncovering myasthenia gravis in patients
with true organic lesions of the vocal
cords. Polypoid laryngitis has been
known to occur concomitantly with
myasthenia gravis. This has an obvious
importance in any persistent dysphonia
following laryngeal surgery. Lastly, pa
tients with functional dysphonia can, be
distinguished easily from myasthenia
gravis by the test, as seen in this study
(cases 4-6).

Patients with myasthenia gravis may
present with progressive dysphonia as

the sole manifestation of their disease.
In such cases, standard electrophysio
logic and pharmacologic testing of ex

tralaryngeal musculature may be nega
tive. Further, myasthenia gravis of the
larynx may be far more common than
would normally be expected in a clinical
practice. The results of this study sug
gest that the TST is a new clinical in

vestigative tool to establish the diagnosis
of myasthenia gravis of the larynx.
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DISCUSSION

ROBERT LEWY, MD ( Chicago, Illinois):
We are interested in necrosis. In 1937 in Cook
County Hospital in Chicago following the
work of Trueta with maggot therapy in the
Spanish Civil War and the suggestions of
Halder, McKay, Robinson and others we used
urea solution for dirty necrotic wounds. This
worked very effectively and still is in use in
some institutions.

I nate that Miglets et al used very expensive
equipment. I wauld hope they would try
urea - and if this fails then try hyperbaric
therapy.

They have done well an difficult problem
cases and I congratulate them an the results.

MILTON G. YODER, MD (Augusta, Geor
gia): I would like to' ask Dr. Hudson what the
culture results were an his patients requiring
the hyperbaric oxygen chamber, and I would
like to ask Dr. Rantal if any of his patients
were primarily diagnosed as myasthenia grav
is by his examination and studies or if all the
patients were previously diagnosed before his
examination and studies.

W. R. HUDSON, MD (clasing): I appreci
ate the comments. I don't have information
regarding cultures. Cultures were made dur
ing the course of the disease. Attempts were

made to utilize appropriate antibiotics dur-

ing conservative management prior to' the in
stitution of hyperbaric therapy. As to whether
carcinoma surfaced during treatment, this can

of course happen. We have no way of know
ing if persistent carcinoma is present except
by biopsy and this may not be sufficient. The
oretically, you may even get increased growth
with hyperbaria. In fact we did have twa pa
tients who developed recurrent carcinoma dur
ing treatment. As to whether this grew faster,
I cannot answer, but certainly it may have.

MILTON G. YODER, MD: At the University
of Michigan we also have a hyperbaric oxygen
chamber. We did have one patient being
treated for anaerobic floar of mouth infection
that did surface a squamous cell carcinoma of
the floor of the mouth during treatments. This
patient had four previous negative biopsies.
So one point to' make is beware of squamous
cell carcinoma surfacing during the hyperbaric
oxygen chamber treatments. As far the culture
results, you can treat anaerobic infection very
effectively with hyperbaric oxygen chamber.

MICHAEL RONTAL, MD (closing): In the
patients that we studied with the tens ian spec
to'graphic test, we saw people bath who were

previously diagnosed as myasthenia gravis,
those who were fresh and who had combina
tion diseases including progressive opthal
moplegia that was associated with myasthenia
gravis.



PHOTOGRAPHS OF HISTORICAL EXHIBIT OF INSTRUMENTS

SHOWN AT ANNIVERSARY MEETING

In 1928, on the occasion of the 50th Anniversary Meeting of the American
Laryngological Association in Washington DC, Mr. Vinzenz Mueller, founder of
V. Mueller and Company, was invited to present a historical exhibit illustrating
the progress that had been made in the development of instruments for direct vis
ualization and approach -of the larynx, bronchi, esophagus and stomach.

Now, 50 years later, in celebration of the Centennial Anniversary Meeting of
the Association, a similar exhibit from the historical instrument collection is pre
sented.

A number of these instruments date back to the late 1800s and early 1900s.
Only those which have verification are dated.

PANEL 1. 1) Stoerk-Reiner oval enlargeable laryngeal speculum (1878).
2) Stoerk-Reiner laryngeal speculum; early model (1880). 3) Stoerk-Reiner
extendable scope (1880). 4) Stoerk-Reiner extension esop�agoscope (1896).
5) Laryngeal cautery snare (1880). 6) Von Schroetter laryngeal tube forceps,
scissors and grasping forceps, three. 7) Reiner rhinoscope.

PANEL 2. 8) Killian intralaryngeal split tubular speculum (1897). 9)
Killian intralaryngeal tubular spatula. 10) Laryngeal suspension spatula. 11)
Jackson laryngeal speculum. 12) Jackson modified Johnston laryngeal spec
ulum. 13) Jackson oval shaped laryngeal speculum. 14) Mosher laryngeal spec
ulum, adjustable. 15) Myerson laryngeal spatula.
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PANEL 3. 16) O'Dwyer intubation tube extractor (1890). 17) Ferroud introducer
and extractor of intubation tubes. 18) Reiner angular intubation tube inserter. 19) Tie
man spiral flexible shaft throat forceps (1914). 2.0) Whistler cutting laryngeal dilator.
21) Luer laryngeal alligator grasping forceps. 22) McKenzie laryngeal throat forceps.
23) McKenzie laryngeal throat forceps. 24) Fauvel laryngeal throat forceps.

PANEL 4. 25) Caspar panelectroscope with suction tube attached. 26) Ingals bron
choscope with light carrier. 27) Killian bronchoscope and esophagoscope. 28) Bruening
extracting dilator and bronchoscope. 29) Bruening electroscope. 30) Bruening broncho
scopic tube. 31) Bruening bronchoscope. 32) Bruening extension esophagoscope. 33)
Bruening tube with inner tube. 34) Seiffert upper esophagoscope.

PANEL 5. 35) Mosher esophagoscope. 36) Mosher esophagoscope. 37) Von
Schroetter bronchoscope. 38) Kussmaul esophagoscope. 39) Bronchoscope. 40) Jackson
costophrenic bronchoscope. 41) Mosher triangular fenestrating tube. 42) Jackson me

chanical spoon. 43) Jackson suction tube. 44) Ingals tubular director.
-

,
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PANEL 6. 45) Jackson type esophagoscope. 46) Jackson esophagoscopes.
47) Jackson bronchoscopes. 48) Jackson type bronchoscope. 49) Mosher safety
pin closing tubes. 50) Jackson baby esophagoscope.

PANEL 7. 51) Mickulicz gastroscope (1881). 52) Rovsing esophago
scope-gastroscope (early 1900s). 53) Elsner gastroscope (early 1900s). 54)
Glueckman esophagoscope (1903). 55) Jackson gastroscope (1907). 56) Jack
son gastroscope (1907).

PANEL 18. 57) O'Dwyer intubation set. 58) Sussman flexible gastroscope (1913).
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FIRST EXECUTIVE SESSION

April 22, 1978

The first Executive Session of the Ninety-Ninth Annual Meeting was con

vened at 8:05 A.M. in the Venetian Ballroom of the Breakers Hotel, Palm Beach,
Florida, Charles F. Ferguson, MD of Boston, Massachusetts, presiding.

The following candidates, having been recommended for Fellowship by the
Council were unanimously elected:

To Active Fellowship:
George D. Lyons, MD, New Orleans, Louisiana

Donald G. Sessions, MD, Des Peres, Missouri

James M. Toomey, MD, St. Louis, Missouri

To Emeritus Fellowship:
Arthur J. Cracovaner, MD, Laguna Hills, California

Herbert H. Harris, MD, Houston, Texas

G. Arnold Henry, MD, Brechin, Ontario, Canada

Carlos Eduardo Munoz-Mac Cormick, MD, Santruce, Puerto Rico

To Honorary Fellowship:
Plinio De Mattos Barretto, Sao Paulo, Brazil

Donald F. N. Harrison, London, England
LeRoy A. Schall, MD, Barnstable, Massachusetts

To Corresponding Fellowship:
Juan Carlos Arauz, Buenos Aires, Argentina
Oskar Kleinsasser, Marburg, West Germany

Following their election the new Active Fellows were introduced to the Associ
ation by their respective sponsors, presented with certificates of Fellowship and
welcomed by President Ferguson.

The following Fellows were elected as members of this year's Nominating
Committee:

F. Johnson Putney, MD, Chairman

F. W. Davison, MD

Walter P. Work, MD

Alden H. Miller, MD

Frank D. Lathrop, MD

The following Officers' reports were submitted and duly accepted:
Report of the Secretary
Report of the Treasurer

Report of the Librarian, Historian and Editor
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SECOND EXECUTIVE SESSION

April 23, 1978

The second Executive Session was opened by President Ferguson at 1:30 P.M.
Annual Reports of the following Officers were followed by reports of committee
chairmen or representatives of two other organizations.
Report of the Nominating Committee

Report of the 100th Anniversary Committee (Verbal), Dr. A. Miller

Report of the Representative to the American Board of Otolaryngology, Dr. Ogura
Report of the Representative to the American Council of Otolaryngology, Dr. Daly
Report of the Representative to the American College of Surgeons, Dr. Trible

Report of the Bylaws Committee (Informational), Dr. Trible

President Ferguson announced that next year's Baker Lecturer would be Dr.
Guido Magnot of the University of Massachusetts at Worcester. At the close of
Dr. Miller's 100th Anniversary report, Dr. Ferguson informed him that he had been
voted ownership of the frontispiece painting "The First Teaching Laryngoscopy"
made for the Centennial History.

After the Scientific Session, the Executive Session was reconvened by Presi
dent Ferguson. The Council was elected as presented on the above slate. After a

brief organizational meeting the following officers for 1978-79 were announced:

President: John F. Daly, MD

First Vice-President: John E. Bordley, MD

Second Vice-President: Lester Alexander Brown, MD

Secretary: William F. Trible, MD

Treasurer: Harold.G. Tabb, MD

Historian, Librarian and Editor: Gabriel F. Tucker, Jr., MD

First Councilor: Joseph H. Ogura, MD

Second Councilor: Stanton A. Friedberg, MD

Third Councilor: Charles M. Norris, MD

Fourth Councilor: Charles F. Ferguson, MD

Following the election of the new officers, President Daly presented the pin
to retiring President Ferguson who thanked the Association and all who had helped
make the year and the program of the Annual Meeting successful. President Daly
expressed his thanks for his election and his hopes for a good year.
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REPORT OF THE SECRETARY

The membership at the present time is: Active - 90, Emeritus - 36, Honorary
- 7, Corresponding - 16, for a total of 149. Much effort has gone into this 99th
annual meeting and Centennial banquet to make it a great success. Doctor Alden
Miller, the Centennial chairman, will give you more details. This report could not
be concluded without giving thanks to Doctors Biller, Cracovaner, Daly, Goldman,
Lewis and Som who put so much time and effort into the aborted New York Cen
tennial meeting. Thanks should also be given to a transplanted New York laryngol
ogist, Dr. Duncan McCuaig, who is not a member of this Society. He is, however,
sponsoring our banquet at The Everglades Club tonight.

Our 1979 meeting will be April 1-2 at the Century Plaza in Los Angeles. The
1980 meeting will be April 13-14 at The Breakers. The 1981 meeting will be May
3-4 at the Bayshore Inn in Vancouver. Tentatively, the 1982 and 1984 meetings
will also be in Palm Beach, the 1983 meeting in New Orleans, and the 1985 meet

ing in Phoenix.

In conclusion I wish especially to thank Dr. John Daly, the former secretary,
for his great help in transferring his records and instructions if not his expertise.

Respectfully submitted,
William M. Trible, MD
Secretary

REPORT OF THE TREASURER

AME.RICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF ASSETS AND FUND BALANCES

MARCH 31, 1978

ASSETS
GENERAL FUND

Cash .

TRUST FUNDS

$ 15,972

Current Assets:

Cash $ 2,635
Savings certificate 10,000
Savings bond - Girard Bank " 25,000
U. S. Series H Bonds 6,500
Treasury notes 29,965

Total 74,090
Investments ( Note 2):

Common stocks 13,980
Mutual fund 37,025
Total .51,005·

TOTAL ASSETS .

FUND BALANCES

GENERAL FU'ND .

TRUST FUNDS .

TOTAL FUND BALANCES .

See accompanying notes to financial statements.

125,095

$141,067

$ 15,972

125,095

$141,067
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RECEIPTS:

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF EXCESS DISBURSEMENTS OVER RECEIPTS

GENERAL FUND

FOR THE YEAJR ENDED MARCH 31, 1978

Dues .

Centennial assessments .

Sale of banquet tickets .

Sale of transactions .

Council dinner .

Centennial plates .

Interest income (Note 2):
Savings account $1,708
Savings certificate 960

Total � ..

DISBURSEMENTS:

Expenses of annual meeting 1977:
Reception and banquet 6,035
Programs, inserts and certificates . . . . . . . . . . . . . . . . . . . 765
Guest of honor 130

Transactions and editorial expense .

Council expenses .

General expenses:
Stationery, printing and postage :.................... 2,074
Commemorative plates 1,775
Miscellaneous 784
Clerical help 573
Accounting 250
Foreign exchange expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Total .

EXCESS DISBURSEMENTS OVER RECEIPTS .

FUND BALANCE, April 1, 1977 .

FUND BALANCE, March 31, 1978 .

See accompanying notes to financial statements.

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF EXCESS RECEIPTS OVER DISBURSEMENTS

TRUST FUNDS

FOR THE YEAlR ENDED MARCH 31, 1978
RECEIPTS:
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$ 9,335
2,500
1,845

478
392
70

2,668
17,288

6,930
4,124
3,348

5,512
19.914

(2,626 )
18,598

$15.972

Interest income (Note 2):
Savings bond $1,907
U. S. Series H Bonds 412 $ 2,319
Dividends on common stocks and mutual funds (Note 2) 2,2.30

Total 4,549
Donations:

Baker fund 847
Memorial fund - (Sam Sanders - $1,000) 1,335

Total c.._" •••••••••••••••••••••••••••••••••••••••••

DISBURSEMENTS:
Baker fund:

Honorarium - Baker memorial lecture 1,000
Brochures 184

Total 1,184
EXCESS RECEIPTS OVER DISBURSEMENTS 5,547
FUND BALANCE, April 1, 1977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119,548
FUND BALANCE, March 31, 1978 $125,09'5

See accompanying notes to financial statements.

2,182
6,731
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AMER.lCAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF INDIVIDUAL TRUST FUNDS

MARCH 31, W78

Fund Fund
Balance Disburse- Balance
4/1/77 Receipts Transfers Donations ments 3/31/78

Daniel C. Baker, Jr.
$ $1,184 $ 30,483Memorial Fund ...... $ 29,690 $1,130 847

Casselberry Fund ...... 12,147 462 12.,609
Johnston Fund .......... 11,503 438 11,941
DeRoaldes Fund ........ 6,875 262 7,137
Newcomb Trust Fund .... 4,516 172 4,688
Newcomb Prize Fund .... 1,054 40 1,094
Research Fund .......... 36,139 1,375 $ 670 38,184
Memorial Fund ........ 17,624 670 (670) 1,335 18,959

--

Total .............. $119-,548 $4,549 s $2,182 $1,184 $125,095

See accompanying notes to financial statements.

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF CHANGES IN FUND BALANCES

FOR THE YEAJR ENDED MARCH 31, 1978

FUND PROVIDED BY:
Excess receipts over disbursements - Trust Fund $ 5,547

FUND APPLIED TO:
Excess disbursements over receipts - General Fund .

Purchase of Treasury Notes .

Total .

2,626
29,9'55
32,581

NET DECREASE IN FUNDS $(27,034)
CHANGES IN FUND COMPONENTS:

Increase (decrease) in fund accounts:

Cash - General Fund $ (2,626)
Cash - Trust Funds :....... (24,408 )

DECREASE IN FUNDS $(27,034)
See accompanying notes to financial statements.

AMERICAN LARYNGOLOGICAL ASSOCIATION
NOTES TO FINANCIAL STATEMENTS

1. Summary of Significant Accounting Policies
The organization uses the cash basis method of accounting and is a non-profit entity

exempt from Federal and State income taxes.

Excess cash over anticipated disbursements is transferred from the checking account to
the savings account to earn interest.

2. Allocation of Investment Income
Interest on government bonds, Girard Bank savings bond and dividends on common

stock and the mutual fund are credited as income to the Trust Fund.
Interest on the savings and loan certificates and on the savings account are credited to

the General Fund.
Trust Fund income is further allocated to each fund in the ratio it bears to the total

value of the trust funds at the beginning of the year, except that by action of the Council,
January 3, 1976, current income from the Memorial Fund is added to the Principal and Re
tained Earnings of the Research Fund.
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3. Centennial Assessments
The General Fund balance includes assessments for the organization's centennial meet

ing. The centennial assessment amounts are $6,875 included in the General fund balance
April 1, 1977 and $9,375 included in the General fund balance March 31, 1978. Assessments
� the amount of $2,500 during fiscal year ended March 31, 1978 are what constitute the
mcrease over the previous year.

AME.RICAN LARYNGOLOGICAL ASSOCIATION
TRUST FUND INVESTMENTS

MARCH 31, 1978

STOCK PORTFOLIO:

COMMON STOCKS:

During Fiscal
Year Ended

March. 31, 1978
High Low

Share
Value

3/31/78 Shares

Market
Value

3/31/78Cost

American Telephone
and Telegraph ...... $10,790 65% 56% 6H� 200 $12,250

International Business
Machines .......... 1,321 28H� 235�f 235% 10 2,355

McDonnell-Douglas
Corp. .............. 1,194 27% 19% 26 165 4,290

McIntyre Porcupine 675 3774 1774 1974 15 296
-

---

$13,980 $19,191
MUTUAL FUND:

Masschusetts Investors
Trust .. $37,025� 9.52 2,071 $19,716

March 31,
1978

Common stocks (at cost) $13,980
Mutual fund (at cast) 37,025

Total 51,005
Market value r • •• 38,907

Cost in Excess of Market $12,098
Dow Jones Industrials - March 31, 1977 -.-.-927.36
Dow Jones Industrials - March 31, 1978 757.36

�Including initial sales charge and dividends reinvested by purchase of additional shares.

1977

$13,980
37,025

-5CaOS
40,352

$10,653

AMERICAN LARYNGOLOGICAL ASSOCIATION
GENERAL FUND - RESUME

For the Year Ended March 31,

1970 1971 1972 1973 1974 1975 1976 1977 1978

EXPENSES:
Annual
meeting $ 4713 $ 3254 $ 4746 $ 3899 $ 5204 $ 4525 $ 5664 $ 3615 $ 6930
Council 2216 2396 3168 1447 1800 1360 190'6 2042 3348
Trans-
actions 2725 3221 3654 3477 2833 5124 4458 4824 4124
General 2315 1934 2021 940 3279 3697 2373 4585 5512

Totals 11969 10805 13589 9763 13116 14706 14401 15066 19914

INCOME 9581 9021 13179 12411 14723 13284� 16752� 16621� 14788�
GAIN

(LOSS) $(2388) $(1784) $ (410) $ 2648 $ 1607 $(1422) $ 2351 $ 1555 $(5126)
--- -- --

°Excluding centennial assessments,
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AMERICAN LARYNGOLOGICAL ASSOCIATION
FUND BALANCES

MARCH 31,
1970
1971
1972
1973
1974
1975 (excluding centennial assessments)
1976 (excluding centennial assessments)
1977 (excluding centennial assessments)
1978 (excluding centennial assessments)

GENERAL
FUND

$ 7,178
5,394
4,985
7,634
9,240
7,817

10,168
11,723
6,597

REPORT OF THE ACCOUNTANT

TRUST FUND

$ 65,143
71,750
77,374
79,224
81,410

111,075
114,564
119,548
125,095

Respectfully submitted,
Harold G. Tabb, MD

To the Members of the American Laryngological Association

We have exammed the statement of assets and fund balances resulting from
cash transactions of the general and trust funds of the American Laryngological
Association, at March 31, 1978 and the accompanying statements of excess receipts
and disbursements, fund balances, and changes in fund balances for the year then
ended. Our examination was made in accordance with generally accepted auditing
standards, and accordingly included such tests of the accounting records and such
other auditing procedures as we considered necessary in the circumstances.

In our opinion, such financial statements present fairly the assets and fund
balances of the American Laryngological Association at March 31, 1978 arising
from cash transactions and the recorded receipts and disbursements and changes in
the fund balances for the year then ended applied on a basis consistent with that
of the preceding year.

Respectfully submitted,
Pechon, Thorpe, Hobbert & Favaloro
A Corporation of Certified Public Accountants

April 10, 1978

REPORT OF THE LIBRARIAN, HISTORIAN AND EDITOR

The 98th Annual Meeting of the American Laryngological Association was

held at the Sheraton-Boston Hotel, Boston, Massachusetts on Saturday morning,
May 8 and Sunday morning, May 9, 1977. The total attendance recorded was 361
- 86 Fellows (75 Active, 7 Emeritus, 3 Honorary and 1 Corresponding) and 275
guests. President Charles M. Norris opened the meeting and after a most interesting
address, reviewing the last 50 years of this association (since Dr. Chevalier Jack
son was its president in 1927), introduced the guest of honor, the late Paul H.
Holinger, MD. The response of the guest of honor recalled previous predictions
that our specialty was thought to have been dying in the past and reaffirmed the
belief in the vigor of present day peroral endoscopy. The third Baker Memorial
lecture was given by Dr. Lewis Thomas entitled, "The Marks of Self." Fifteen other
papers were presented and the discussions recorded. It was possible to publish these
papers in the November-December issue of the Annals of Otology, Rhinology and
Laryngology because of the excellent cooperation this year of everyone of the
essayists.

The tapes obtained for Audio-Digest were transcribed in the Editor's office to



EXECUTIVE SESSIONS 199

supply us with working drafts of the discussions and committee reports. These, in

turn, were circulated to the pertinent individuals and forwarded to St. Louis in

mid-July. Galley proof was returned to the editor in mid-October and 161 copies
of volume 98 mailed out on December 15. Ninety-two were sent to Active Fellows,
7 to Honorary Fellows, 5 to families of the recently deceased whose obituaries
appeared in the publication. There were 46 standing orders and 11 single orders,
one sent as usual to the Library of Congress, extra copies were also forwarded to
the Secretary; since that time an additional 11 single copies have been mailed on

various special orders; this leaves on hand 28 copies of the original order of 200.
Price for libraries and booksellers has been kept at $15.00, and $6.00 for those
Emeritus members who have placed standing orders. Total cost this year was

$4123.94 as against $4824.36 last year and $4260.72 in 1976; the savings are due
primarily to the Annals Publishing Company's choice of a different typesetter and
printer.

As Historian I have the sad duty to report six deaths since our meeting a

year ago:

HONORARY: Dr. Edwin N. Broyles. Active '40; Honorary '75. Died Novem
ber 11, 1977.
Dr. Anderson C. Hilding. Active '43; Honorary '75. Died De
cember 5, 1977.
Dr. Paul H. Holinger. Active '45; Honorary '77. Died March
26, 1978.

EMERITUS: Dr. Edgar P. Cardwell. Active '59; Emeritus '69. Did May 25,
1977.
Dr. G. Edward Tremble. Active '50; Emeritus '68. Died August
25, 1977.
Dr. Francis E. Lejeune. Active '36; Emeritus '70. Died Octo
ber 14, 1977.

Respectfully submitted,
Gabriel F. Tucker, Jr., MD
Librarian, Historian and Editor

REPORT OF THE NOMINATING COMMITTEE

The Nominating Committee after due deliberation came up unanimously with
the following slate for members of the Council for the year 1978-1979:

John F. Daly, MD Gabriel F. Tucker, Jr., MD

John E. Bordley, MD Joseph H. Ogura, MD
Lester A. Brown, MD Stanton A. Friedberg, MD
William M. Trible, MD Charles M. Norris, MD
Harold G. Tabb, MD Charles F. Ferguson, MD

Respectfully submitted,
F. Johnson Putney, MD
Chairman

REPORT OF THE REPRESENTATIVE TO THE
AMERICAN BOARD OF OTOLARYNGOLOGY

Three hundred and ninety-six (396) candidates took the 1977 certifying ex

amination. Of that number, 284 were certified. Of the candidates that were certi
fied, 233 were US medical school graduates or Canadian graduates. Fifty-one were

foreign medical school graduates. Thirty-two passed on reexamination. One hun-
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dred and twelve candidates failed; of this number 45 were US medical school

graduates and 67 were foreign medical school graduates. Of interest is the fact
that seven women candidates were examined and only three were certified; four
failed.

Respectfully submitted,
Joseph H. Ogura, MD

REPORT OF THE REPRESENTATIVE TO THE

AMERICAN COUNCIL OF OTOLARYNGOLOGY

On October 5, 1977, I attended the meeting of The American Council of
Otolaryngology's Board of Directors at the Fairmont Hotel in Dallas, Texas.

Much of the information on the activities of The American Council of Oto

laryngology has already been publicized and circulated in the NEWSLETTER of
that organization. The following items are singled out as relating to the American

Laryngological Association and its relationship to The American Council of
Otolaryngology.

The Board of Directors of The American Council of Otolaryngology recom

mended that future Board members should be officers or secretaries of the affili
ated organization. The purpose of this would be to give better continuity to ACO
business and better communication between the ACO and the affiliated organi
zation.

As the present ALA representative to the ACO Board of Directors, I am not
an officer of the ALA. However, in our present situation, Dr. William Trible, the
ALA secretary, also attends the ACO Board of Directors meetings in his capacity
as treasurer of that organization. Therefore, in effect, we have a personal continuity
between officers of both the ALA and the ACO, while my reports will be sub-
mitted as your representative. _

It was also recommended that a member of the Board of Directors of the ACO
represent only one affiliated organization.

The effort to develop a coordinating body for the �a\j:ious otolaryngological
specialty organizations continues. A new ad hoc committee has been formed, com

posed of the presidents of the ACO, the AAOO, and including three members
from each of the existing otolaryngological organizations. Although there is general
agreement that such a coordinating body is desirable, there is reluctance on the
part of individual organizations to enter into an association that might in any way
jeopardize their autonomy. Efforts in this direction have been discontinued.

The ACO has agreed to assume the responsibility for the public relations
activities for the spring otolaryngology meetings, but will not accept financial
responsibility. This must be borne by the various organizations within COSMo This
should be brought to the attention of the Council of the ALA, that they will be
financially responsible for a portion of the cost of public relations for the spring
meetings. In the past, the ALA has cooperated with the public relations activities
of the ACO, but has carefully budgeted and limited the amount of its expenditure.

The American Council of Otolaryngology continues to do an efficient and
effective job in promoting the interests of the otolaryngologists of this country.
The ALA should maintain an active interest in ACO activities.

Respectfully submitted,
John F. Daly, MD
ALA Representative to ACO Board of Directors
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REPORT OF THE AMERICAN COLLEGE OF SURGEONS,
BOARD OF GOVERNORS

The meeting was convened by Oliver Beahrs, Chairman of the Board of
Governors.

Doctor Muller, Chairman of the Board of Regents, announced the total mem

bership with the 1,700 1977 initiates would be over 41,000. This large number
limits sharply the number of cities capable of handling the Clinical Congress.
Nevertheless, there is no plan at present either to limit the number of Fellows in
the College or to limit attendance at the Clinical Congress. It was noted that
whereas 65 to 70% of the new initiates are surgical specialists and over 54% of the
total College membership is made of specialists, the great majority of those attend
ing the Clinical Congress are general surgeons. Therefore, a Department of Spe
cialty Services has been established to improve specialty interaction.

Dr. George Dunlop, President of the College, discussed the Joint Commission
for the Accreditation of Hospitals (JCAH). Its revenues last year were $6.5 million
and expenses slightly over $6.0 million. The JCAH has stated regarding dentists,
"Where significant medical abnormality is present, the final decision must be a

joint responsibility of the dentist and medical consultant." This sentence has been
challenged by the American Dental Association's President, stating that it was a

unilateral imposition of restraints.
Doctor Dunlop further noted that medical schools receive bonuses for turning

out family practitioners, and that at present only 10-12% of the class go into

general surgery. Additionally, community hospitals which are not university affili
ated are losing accreditation. Therefore, a great gap is developing in availability
of surgical residents. This gap is being filled by "surgeons' assistants," selected and
trained by surgeons. There are only two accredited schools (University of Alabama
and Cornell) compared to 60 groups training physician assistants. It was noted that
2,000 of the 6,000 graduate physician assistants are indeed working as surgeons'
assistants.

Dr. C. Rollins Hanlon, Director of the College, stated that the primary chal
lenge confronting the College was no longer malpractice which had stabilized but
unfavorable publicity regarding "unnecessary surgery." It is most important to

develop a statement on unnecessary surgery addressing "such accusations as muti
lating operations, large fees, etc."

Mr. Robert Happ, Comptroller of the College, gave the financial report,
which appears in the July issue of the Bulletin.

Dr. Frank Spencer, Chairman of the Committee on Professional Liability,
reported that although the liability problem had stabilized, there was no basis for
complacency. Patient Safety Programs have moved slowly. Physician-owned in
surance companies appeared to be a viable concept. Arbitration had not as yet had
an effective trial. The much publicized "counter-suit" has had doubtful effect; the
alternate mechanism wherein a judge can make the plaintiff responsible for a

"frivolous" suit seems more unchallengeable. The traveling expert witness remains
a problem. Potentially the most significant advance would be to widen the eco

nomic base of insurance from physicians alone to the approximately 40 million
patients with hospitalization insurance. Thus only true malpractice would be
medically liable and a misfortune could be insured from the wider economic base.

It was hoped that Governors from the specialty societies would be nominated
from those close to the executive committees of the societies. The Specialty Gov
ernors in the future will be required to file a report on the activities of the societies
with the Governors.

Respectfully submitted,
William M. Trible, MD, FAGS
Governor, American College of Surgeons
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EDWIN NASH BROYLES, MD

1894-1977

Edwin Nash Broyles, an Honorary Fellow of the American Laryngological
Association and an Honorary Member of the American Broncho-Esophagological
Association, died November 11, 1977. He was elected to fellowship in 1940 and
served as counselor, librarian, historian and editor (1955-1960), vice president in
1952 and president (1960-1961) of the American Laryngological Association. Dr.
Broyles received the Newcomb Award in 1965. He was elected to membership in
the American Broncho-Esophagological Association in 1936, served as vice presi
dent in 1947, secretary (1948-1953) and president in 1953. He was the Guest of
Honor of this association in 1962 and received the Chevalier Jackson Award in
1963.

A native of Atlanta, Ed Broyles graduated from the Johns Hopkins Medical
School in 1919 and finished his residency in Otolaryngology at the Johns Hopkins
Hospital in 1922. With the exception of four years in the Pacific as captain in the
Medical Corps of the Navy, Dr. Broyles was in charge of the endoscopic clinic of
the Johns Hopkins Hospital for four decades from 1923. In 1963, the newly reno

vated endoscopic clinic at Johns Hopkins was dedicated and named for him.

In the thirties, Dr. Broyles worked with his life-long friend, William Reinhoff,
in the development of pneumonectomy and with his Professor, Samuel Crowe, in
the development of laryngectomy. Broyles' pioneering application of whole organ
serial horizontal sectioning techniques to the study of the anterior commissure
tendon is a milestone in the application of basic laboratory methodology to the
problem of laryngeal cancer. As an innovator, Dr. Broyles improved many instru
ments; most notably, his development of a series of bronchoscopic telescopes and
a family of bronchoscopes to accommodate them. Similarly, he devised an optical
nasopharyngoscope. In 1962, his address as Guest of Honor of the American
Broncho-Esophagological Association pointed the future of fiber illumination.

As the many medical student residents who were welcomed into Dr. Broyles'
home can testify, any history of his attributes as clinician, teacher, innovator and
researcher is incomplete if it fails to mention the pervasive warmth of his person
ality. A truly gentle man he was the focus of a generation of Hopkins residents
who were his "boys." Beyond the Hopkins, laryngology, and medicine, he was

loved and respected within the Baltimore community where he was president of
the Maryland Club from 1961 to 1964.

Dr. Broyles will long be remembered as a pioneer laryngologist and broncho
esophagologist.

G.F.T.
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EDGAR PARMELE CARDWELL, MD

1899-1977

Dr. Edgar Parmele Cardwell passed away May 25,1977, in Wihnington, North
Carolina, the city where he was born September 6, 1899. He was educated at
the University of Virginia and received his MD degree in 1923. He interned at
the Memorial Hospital, Orange, New Jersey, and was certified by the American
Board of Otolaryngology in 1928. He practiced in the Newark-Orange, New Jersey
area for fifty years before his retirement to Wrightsville Beach, North Carolina.
During this time he was the chief of Otorhinolaryngology and Bronchoesopha
gology at the Presbyterian Hospital in Newark, New Jersey, and Director of Head
and Neck Surgery at the Black Stevenson Memorial Clinic in Newark. He was

also a co-founder of the Newark Eye and Ear Hearing and Speech Center.

In addition to the American Broncho-Esophagological Association, he was

also a member of the American Academy of Ophthalmology and Otolaryngology,
the American Laryngological, Rhinological and Otological Society, the American
College of Surgeons, and the New York Bronchoscopic and Otological Society.

In addition to his interests in bronchoesophagology he was also interested
in implanting free nerve grafts in the facial nerve and did considerable study of
the facial nerve and its innervation.

The American Broncho-Esophagological Association extends its sympathies
to Dr. Cardwell's wife, Edith Brock Cardwell, his son, Edgar Parmele Cardwell,
Jr., a lawyer, of Alexandria, Virginia and two grandsons.

F.N.R.
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ANDERSON C. HILDING

1892-1977

Anderson Hilding was born on June 29, 1892, and died December 5, 1977, at
the age of 85 years. He was a man beloved by young and old alike. He was a

kind and seemingly ageless man vitally interested in young people and their ac

tivities. Doctor Hilding had a good sense of humor, listened more than he spoke,
taught by questioning and not by lecturing, admonished by example and not by
scolding, and showed his love with deeds and not with words. His list of achieve
ments stretched over 60 years bringing worldwide recognition and numerous

awards, anyone of which would be a great honor. An outstanding physician and
an unusually gifted surgeon, his skills brought help to countless grateful patients.

Doctor Hilding graduated from the University of Minnesota Medical School in
1919. Four years of medical practice in Duluth were followed by a year of study
in Vienna and a return to the University of Minnesota where he was granted a

PhD in pathology; it was during these years that he conducted pioneering re

search on the role of the kidney in the regulation of blood pressure. He continued
his research and practice as a member of the Mayo Clinic Staff for two years and
he then returned to Duluth to resume practice of the eye, ear, nose, and throat. An
amusing incident occurred at the Mayo Clinic about 1929. Doctor Anderson Hild
ing was born into the Anderson family and christened Hilding Anderson. He went
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to the Mayo Clinic under that name. While there he received notice that his ser

vices were no longer necessary and he went to the Chief of his service to tell him
how sorry he was that this had to be. His Chief was amazed because he hadn't
heard anything about it. It turned out that there were two Hilding Andersons at
the Mayo Clinic and the termination was intended for the other one. Doctor Hild
ing Anderson decided that there was no use to continue such confusion and he
promptly arranged for a legal change in his name from Hilding Anderson to
Anderson Hilding.

Doctor Hilding published over 130 scientific papers, but is probably best known
for his pioneering work on the ciliary mucus blanket of the respiratory tree. His
studies were ingenious and simple, using the airway of the anesthetized calf with
India ink as a marker to show the ciliary movement. When Doctor Hilding was

nearly 75 years of age, he and his son David extended his observations on the
cilia through the use of the electron microscope.

As the years advanced, Doctor Hilding seemed not to age, but to increase in

energy and productivity. Between the ages of 70 and 85 years, he published over
30 articles in medical journals and textbooks on his current research activities,
most of them relating to his continuing study of the respiratory tract. Most of his
research was conducted outside of university walls in laboratory facilities fur
nished through St. Luke's Hospital in Duluth.

A summary of the honors bestowed upon Doctor Hilding would take many
pages to list; only a few will be mentioned. He was a Clinical Professor of Oto
laryngology at the University of Minnesota from 1944 with emeritus status after
1960. The Regents of the University presented him with a certificate of merit for
his contributions to development of the University. In 1948 he was awarded mem

bership in the Collegium Otorhinolaryngologicum Amicitiae Sacrum; in 1963 he
received the Shambaugh Prize from the Collegium for his «excellent work on the
otic capsule" and in other fields.

Doctor Anderson Hilding and Miss Inez Melander were married in 1929. Mrs.
Hilding, a distinguished musician, was concert mistress for the Duluth Symphony
Orchestra for many years. They had five children, the oldest of whom is David,
now Professor of Otolaryngology at the University of Illinois. The Hildings are a

close-knit family whose love of the out-of-doors was reflected in camping, boating,
canoeing and outdoor family activity in general. One of my earliest memories of
the Hildings is seeing four or five of them early on a sunny morning, rowing in a

racing type boat on a small northern Minnesota lake. When Doctor Hilding was

between 80 and 85 years of age he and Mrs. Hilding had a new home constructed;
Doctor Hilding built the entire stone fireplace with his own hands.

Doctor Hilding's longtime secretary said that for the last two weeks of his life
he seemed to be hurrying to get things finished up "in case someone beside me

must carry this work on." He left the laboratory on December 2 in the afternoon
to go home and begin to design a footboard which he thought would be useful
for stroke patients to use to communicate when speech was not possible. He suf
fered a massive cerebral hemorrhage within the next 24 hours and died on De
cember 5, 1977.

R.E.P.
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FRANCIS E. LeJEUNE, MD

1894-1977

Dr. Frances E. Lejeune was born to Alice Doucet and Henry, Lejeune in

Thibodeaux, Louisiana on August 25, 1894. Parts of his early life were spent in
St. Louis, Missouri,' Campeche, Mexico, and San Juan, Puerto Rico. He was a 1914
graduate of Jefferson College, Convent, Louisiana. He received his medical degree
from Tulane University School of Medicine in 1920. After an internship at Charity
Hospital and residency at Eye, Ear, Nose, and Throat Hospital in New Orleans,
he entered private practice with Dr. Robert Clyde Lynch in 1922.

He was married to Anna Lynne Dodds in Clarksdale, Mississippi on Decem
ber 27, 1923.

After the death of Dr. Lynch in 1931, he continued in private practice until
1942 when he and four other specialty surgeons founded the Ochsner Clinic.

During the early 1930s his ardent interest was in color photography of the
larynx, an achievement which earned him the Cassleberry Award in 1936. As Chair
man of the Department of Otolaryngology of Tulane University 1938-1953, Chief
of the Otolaryngology Staff of EENT Hospital, and Chairman of the Department
of Otolaryngology of Ochsner Clinic 1942-1963, he devoted much time and effort
to the training of younger specialists, stressing meticulous laryngology and broncho
esophagology.

He received the Newcomb Award in 1963, and the de Roaldes Award in
1970 from the American Laryngological Association. He was President of the
American Laryngological, Rhinological and Otological Society in 1953, the Ameri
can Laryngological Association in 1962, the American Academy of Ophthalmology
and Otolaryngology in 1966, and the American Broncho-Esophagological Associ
ation in 1967.

The author of over 75 published articles, he served as Guest of Honor of the
Triological Society in 1968, the American Laryngological Association in 1970 and
1975, and of the American Broncho-Esophagological Association in 1976. He was

active in local medical societies, serving as President of the La-Miss Ophthal
mological and Otolaryngological, a governor of the American College of Surgeons
1961-63, was a member of parish and state medical societies, the American Legion,
and once served on the Orleans Parish Levee Board. In his later years he cham
pioned the continuing education cause.

In other interests he revelled in the celebration of the Mardi Gras each year,
was an ardent golfer and coastal water fisherman, and enjoyed membership in
several social clubs. In college his fraternity was Beta Theta Pi, in medical school
Phi Chi, and he was elected to Alpha Omega Alpha honorary society. He was a

member of the St. Charles Avenue Presbyterian Church.
Active until two months before his death, he was admitted to the coronary

care unit in August and in spite of initial improvement died quietly on October
13, 1977 of coronary occlusion. He is survived by Mrs. Lejeune, a daughter, a son,
and five grandchildren.

Dr. LeJeune exerted and maintained a strong influence on the New Orleans
otolaryngology community. He was always first to recognize and encourage young
men in their efforts and made all respectful of the importance of the contribu
tions of our senior societies. He never failed to support research efforts and man

aged to afford the leadership necessary to maintain harmony in both academic
and clinical areas. There is no doubt that he left us a strong heritage to follow and
also a list of accomplishments which will not be soon matched. Although we have
lost a true leader in otolaryngology and certainly one who will be missed by all,
his influence will remain and be passed on in generations to come.

G.D.L.
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AURELIUS RETHI, MD

1884 -1976

Aurel Rethi was born on August 7, 1884 in Kapsovar, Hungary, where his
father had been an acknowledged doctor for over 50 years. As a medical student,
he won an award in ophthalmology and as a result was nominated as a member
of the Clinic. In 1907 he was conferred the degree of Doctor of Medicine with
honors at the University of Budapest. He worked in the Surgical Clinic of that
University for two years. In 1911 he became the assistant to Prof. Gerber at the

Laryngological University Clinic (Koenigsberg, Prussia). He was assigned as a

field doctor beginning with the first day of World War I (1914). After one half
year he returned injured but offered his disability benefits for the care of the blind.
He worked concurrently in the laryngological and surgical clinics of the university,
in a military hospital for plastic surgery and at the same time served as the Buda
pest Senior Medical Officer of the 1st Infantry Regiment. After the war, he was

appointed to the hospital as medical superintendent and medical director.

Since 1945 he has been the Medical Superintendent of the Rhino-Laryngo
Bronchological Department of the Semmelweiss-Rochus-Hospital in Budapest. It
was there, at the academy of science, that he received his degree as Doctor of
Medical Sciences and the title of university professor.

Looking at the index of scientific works by Aurel Rethi, not only the im
pressive number of publications - 119 in the German, French, English and Italian
languages and 65 in Hungarian - but, also the content and subject matter, give
credence to his great capabilities. Especially noteworthy is the monography
"Chirurgie der Verengungen der Oberen Luftwege" (Georg Thieme Verlag 1959).
Only those who work in the difficult field of treatment of stenoses of the upper
respiratory tracts can appreciate the abundance of tested practical methods con

tained in this work. Numerous ingenious operational methods are grouped with
other established operational procedures. This book reveals a master of plastic
surgery.

Aurel Rethi was well-known far beyond the borders of his own country. He
received numerous awards: Corresponding Member of the Deutschen Gesellschaft
der Hals-Nasen-Ohren-Aerzte, the Societe Francaise D'Oto-Rhino-Laryngologie,
the Societe Francaise de Phoniatrie, the Society of Plastic and Reconstructive Sur
gery, Membre fondateur du College Phonetique Experimental, honorary member of
the Spanischen Akademie der Medizinalwissenschaften, the Societa Italiane d'Oto
Rino-Laringoiatrica, the Societe Greque d'Oto-Neurologie, the Oesterreichischen
Oto-Laryngologischen Gesellschaft, the Societas Medicorum Bohemoslovenica
Purkyne, member of the Collegium O.R.L. Amicitiae Sacrum. He was president
of the Haut College International de Phoniatrie in Paris, where he was honored
with the Silver Medal of the City of Paris for his scientific contributions to France.
He also received a number of awards in his native Hungary.

H.L.
Mainz, Germany

'I'he above was published on the O(>�8f1ion of Dr. Rethi's 80th birthday and republished with
permission of Georg Thieme Verlag, Stuttgart.
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GEORGE EDWARD TREtv1BLE

1895-1977

On the evening of July 7, 1977, Doctor George Edward Tremble suffered a

heart attack and passed away at his home in Montreal, Canada. Shortly before
, this attack occurred, he had returned from his office where he had been practicing

as usual. He was the Senior Honorary Attending Otolaryngologist at the Royal
Victoria Hospital, Montreal. He was within a few weeks of his 82nd birthday and
was enjoying good health.

Dr. Tremble was born and educated in Montreal. He took a great interest in
the affairs of the community and enjoyed the affection of a host of friends. He
had a charming personality that drew people to him. He was adept at breaking
down formalities and at making people feel at ease in his company. His happy
disposition did much to brighten the spirits and relieve the worries of his patients.
He was known as Ed or Eddie by most of his friends and medical associates and
by many of his patients.

His medical career began in 1915 at McGill University. To study medicine
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was not an easy decision for him to make. During his years at Montreal and West
mount High Schools he had displayed an interest and proficiency in art that almost
persuaded him to direct his whole attention to becoming an artist. The wisdom of
his choice became more and more apparent as time went on. His expertise in

drawing and photography contributed much in later years to his success as a

teacher and lecturer in medicine.

The first Great War interrupted his studies. He volunteered for active service
in 1917. He was attached to the Royal Navy as a surgeon probationer, at first
aboard a destroyer and later a mine sweeper, patrolling the English Channel and
the Irish Sea.

He returned to McGill University in 1919 and graduated in 1921. His post
graduate training began at the Montreal General Hospital where he spent one

year as a rotating intern. He then decided to specialize in otolaryngology and did
one year of training in the Department of Otolaryngology at the Royal Victoria

Hospital and two additional years of training. The first of these years was divided
between the Chevalier Jackson Clinic in Philadelphia and the Mosher Clinic at
the Harvard Medical School in Boston. The second year was spent overseas where
he visited clinics in Vienna, Budapest, Zurich, Paris, Bordeaux, Edinburgh and
London.

In 1925, he returned to Montreal and joined the staff of the Department of
Otolaryngology at the Royal Victoria Hospital. In 1926, he became a diplomat of
the American Board of Otolaryngology and in 1927 he obtained the DLO from
the Royal College of Physicians and Surgeons, London.

Dr. Tremble established a large private practice closely related to the Royal
Victoria Hospital. He was a consultant to other teaching hospitals connected with
McGill University and to the Queen Elizabeth Hospital (formerly the Homeo
pathic Hospital). He was a popular teacher. His contributions to the medical liter
ature included those on the structural studies of the nose and nasal sinuses and
on the physiology of the upper respiratory tract. He gave instructional courses at
the American Academy of Ophthalmology and Otolaryngology.

Dr. Tremble was a member of many medical societies. He was a charter mem

ber of the Canadian Otolaryngological Society and at one time President. He
belonged to the Montreal Medico-Chirurgical Society and to its section in oto

laryngology. He was a member of the Canadian Medical Association and a Fellow
of the Royal College of Physicians and Surgeons of Canada. He was a member of
the American Academy of Ophthalmology and Otolaryngology; the American
Laryngological, Rhinological and Otological Society; the American Laryngological
Association; the American Otological Society; the American Broncho-Esophagolog
ical Association and the Collegium Oto-Rhino-Laryngologicum Amicitiae Sacrum.

In spite of the many demands on his time by the nature of his profession,
Dr. Tremble travelled extensively. He visited many interesting countries all over

the world. He always found time to indulge in art. He loved the Laurentian
countryside, north of Montreal, and whenever possible, he would retire with his
family to his cottage at Lac Le Sable, Ste. Agathe des Monts.

He is survived by his second wife, the former Grace Paterson; two daughters,
Elizabeth, Mrs. J. A. Griffin and Margaret, Mrs. John B. Bewick; one son, David
and 12 grandchildren. His first wife, Mary Hamilton, predeceased him in 1967.

E.A.S.



PAUL HENRY HOLINGER, MD

1908 - 1978

Paul H. Holinger, a Fellow of the American Laryngological Association since
1945, died on March 26, 1978, at his home in Chicago. In recognition of his out

standing achievements, he had received all three of the distinguished awards of
the American Laryngological Association: the Casselberry Award in 1946, the
Newcomb Award in 1962 and the deRoaldes Award in 1966. He was President
during the year 1965-66, and was Guest of Honor at the Annual Meeting in 1977,
where he was also made an Honorary Fellow.

Paul's father, Jacques Holinger, had been born and educated in Switzerland,
coming to Chicago in 1892 where he was one of few who limited his practice to

otolaryngology; he had a special interest in the anatomy and pathology of the
ear and was later appointed Associate Professor of Otolaryngology at the Uni
versity of Illinois College of Medicine, where he is credited with the development
of a special library for otolaryngology.
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Because of his father's origins in Switzerland and an American mother who
spoke fluent German, Paul grew up speaking both English and German, a skill
which was often useful to him in later years. He attended the Francis W. Parker
School in Chicago in an atmosphere which encouraged individuality and inde
pendent thinking; during this period Paul and his older brother Carl became
fascinated with "wireless" and built their own crystal receivers and later, tube sets.

Along with other creative hobbies, a great interest in sailing led Paul and his
brother to construct a 22-foot sloop which was in service for many years, even

surviving a violent storm which struck while they were under sail on Lake Michi
gan and which claimed seven lives from other boats.

Paul's undergraduate years were spent at the University of Chicago where he
gained some distinction in intramural track and tennis. During this period he
earned a master of science degree through work done in gastric physiology with
Andrew Ivy. As related by Paul's sister Alice, the two outstanding qualities of his
early life were love of nature and kindness toward people, as well as an abundance
of imagination, ingenuity and attention to detail in all his projects; his sunny dis
position and easy charm made him a favorite both with his peers and with adults
during his boyhood and college years.

Following graduation from Northwestern University School of Medicine in
1933, and a period of residency training at the University of Illinois, Paul became
an assistant of the Jacksons in Philadelphia (1934-35). On returning to Chicago
he joined the Department of Otolaryngology at the University of Illinois and later,
until becoming Emeritus in 1974, (was for many years Professor of Broncho-Esoph
agology at the Abraham Lincoln School of Medicine. He was also Professor of
Otolaryngology at Rush-Presbyterian-St. Luke's Hospital Medical Center. He
established the first bronchoscopic clinics in the Midwest at the Research and
Educational Hospital of the University of Illinois, at Rush-Presbyterian-St. Luke's
Hospital and at the Children's Memorial Hospital, where he brought the practice
of pediatric laryngology and broncho-esophagology to an unsurpassed level of
development. He was also a consultant at the United States Naval Hospital, Great
Lakes, and the Armed Forces Institute of Pathology.

He was active in all of the national organizations related to our specialty and
in recognition of his outstanding contributions in teaching and clinical research
was President of the American Laryngological Association, the American Broncho
Esophagological Association, the American Society for Head and Neck Surgery,
the American Society of Gastrointestinal Endoscopy and the American Council of
Otolaryngology. He served as Director of the American Board of Otolaryngology
(1963-1975) and was at various times Governor, Regent, and Chairman of the
Advisory Council for Oto-Rhino-Laryngology of the American College of Surgeons.

Paul was also dedicated to international medicine and was awarded honorary
membership in 27 foreign medical organizations. His own participation in the
international field was recognized in his presidency of the International Broncho
Esophagological Society (1962-1965) and the Pan American Society of Otolaryn
gology and Broncho-Esophagology. In 1957 he filled the demanding position of
General Secretary for the VI International Congress of Otolaryngology held in
Washington. He was a member of the Collegium Otorhinolaryngologicum Amici
tiae Sacrum.

Civic organizational activities included membership on the board of governors
of the Orchestral Association, the Institute of Medicine of Chicago, chairmanship
of the Medical and Scientific Committee of the American Cancer Society for
Illinois (1961-1963) and membership on the Board of Trustees of the Chicago
Medical School and the German Medical Society Educational Foundation. He
was a director of the Swiss Benevolent Society of Chicago. In editorial activities,
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he was a member of the editorial board of the Laryngoscope, as well as Diseases

of the Chest, Acta Oto-Laryngologica, Pediatrics Digest, Practica Oto-Rhino-La
ryngologica and ORL Journal for Oto-Rhino-Laryngology (Switzerland).

His work in color still and motion picture endoscopic photography, begun
more than 30 years ago, was recognized by five national and international awards
and his achievements in photography are well exemplified by his contribution to
the Atlas of Otorhinolaryngology and Broncho-Esophagology. More than 300 of
his scientific publications dealing with diseases of the air and food passages as

well as new endoscopic instruments and photographic techniques have enriched
our literature; the numerous special lectureships which he presented include the
Semon Lecture.

Paul and Julia Drake were married in 1939; they found great joy and satisfac
tion in family life with their four sons of whom the eldest, Lauren, became associ
ated with his father in practice; Paul C. earned degrees in both theology and
medicine and William and Richard became teachers.

Paul was a man of strong personal convictions, forthright and honest in his
association with colleagues and yet endowed with an equanimity which was ob
vious to all with whom he associated. In his personal relationships he was always
gracious, courteous and considerate. Despite having himself achieved the heights
of professional attainment, he could always find time for those of lesser stature
and he fully enjoyed his role as a preceptor and teacher. He was a physician in
the finest tradition of the profession, dedicated, skilled, creative and compassionate.
The heritage of our specialty has been immeasurably enriched by this accom

plishments.
C.M.N.

\
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FIBROUS HISTIOCYTOMA OF THE TRACHEA

BENJAMIN H. LANDING, MD

SEYMOUR R. COHEN, MD

HART ISAACS, MD

Los ANGELES, CALIFORNIA

Intratracheal tumors are rare in children. A case is reported of a two-year-old female child
with a fibrous histiocytoma of the trachea which caused severe respiratory obstruction and per
sistent right middle lobe pneumonia. Fibrous histiocytomas are basically benign tumors of histio
cytes and have been mistaken for other tumors such as fibroma, sclerosing hemangioma, neu

rilemoma, fibromatosis, hemangiopericytoma, fibrosarcoma, and some primitive sarcomas. Fibrous
histiocytomas have not been reported in the trachea or bronchi. The patient was treated with
endoscopic removal of the tumor, and has remained free of disease to this date.

Intratracheal tumors are rare in chil
dren. MacLachlan1 reported a case of
tracheal fibroma in a child age 21
months, and he reviewed the literature
in 1968. Gilbert et al," analyzed 546
cases of primary intratracheal tumors in
children and adults. Only 43 occurred in
children; 40, nonmalignant; and 3 sar

comas (all in girls). The benign tumors
included 23 papillomas, 9 fibromas, 6
angiomas, and 1 osteochondroma; no

cases of xanthofibroma were included
in this review.

Fibrous histiocytomas are rare tumors
of histiocytes, not associated with gen
eralized lipid metabolic defect, most
often found in skin, tendons, joints, and
soft tissues. A few cases have been re

ported in the lungs," Rolander et al,'
. have reported a fibrous xanthoma of the

larynx, and this report describes xantho
fibroma of the trachea in a two-year-old
girl.

Kaufman and Stout" believe that these
are basically tumors of histiocytes, and
have divided them into two groups,
depending on their content of fibro
elastic tissue. Those with more fibrous
tissue are called fibrous xanthoma, and
those with less, histiocytoma.

Fibrous histiocytomas are usually be
nign; removal of large amounts of nor

mal tissue is not necessary.

Fibrous histiocytoma can be mistaken
for a number of other tumors, including
fibroma, sclerosing hemangioma, neuri-

lemoma, fibromatosis, hemangiopericy
toma, fibrosarcoma, and some primitive
sarcomas. Of examples of fibrous histio
cytomas in the literature, none occurred
in the trachea or bronchi, and only one

in the lung. Five of the malignant or

questionably malignant fibrous xantho
mas were on the trunk or extremities.
One of these patients .died, and the
others had recurrences.

CASE REPORT

W.M., a female Caucasian, was born
on October 10, 1966. The mother's preg
nancy and child's birth history were

completely normal. The infant apparent
ly was perfectly normal until July, 1968,
when she was admitted to another hos
pital with an upper respiratory infec
tion, fever to 40 C, and seizures. X-ray
of the chest was reported to have shown
"bronchitis without pneumonia." She
was treated with phenobarbital and
Dilantin®, and from September to Oc
tober, 1968, had intermittent tachypnea
and fever, attributed to upper respira
tory infection. On October 29, 1968, she
was readmitted to the outside hospital
with nonproductive cough and fever.
Throat culture showed Staphylococcus
aureus (coagulase-positive) and she was

treated with antibiotics, Decadron®,
and expectorants. She was evaluated for
allergy, but all studies were negative.
During September and October she was

treated with gammaglobulin without
change in her symptoms, and increasing

2
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Fig. 1. A) Posteroanterior view of the chest shows the right middle lobe pneumonia
with bilateral hyperaerated lungs. B) The lateral film shows the outlined mass obstruct
ing the trachea at the level of the carina.

difficulty in breathing, plus coughing
with low grade fever, refractory to anti
asthmatic medication, resulted in her
admission to Childrens Hospital of Los
Angeles (CHLA) on November 29,
1968. She was a well-developed, well
nourished Caucasian female, with res

pirations of 60/min, pulse rate of 140/
min, temperature 37.7 C, rhonchi in the
right base, and some xiphoid retractions.
Ear, nose, and throat were normal. He
moglobin was 13.5 gm%, and WBC was

9,200/mm3, with 62% segs, urinalysis and
sweat tests were normal. A tine test and
spinal puncture were normal, Roentgen
ogram of the chest revealed right middle
lobe left lingular segmental pneumonitis
(Fig. lA). A barium esophagram was

reported as normal. Her initial treatment
was with intravenous penicillin and
fluids, but methicillin was given because
throat cultures showed a staphylococcus
resistant to penicillin. On December 4,
1968, she developed meningismus, but
again, a lumbar puncture showed nor

mal spinal fluid. The diagnosis was

changed to probable viral pneumonitis,
and all antibiotics were discontinued.
She seemed to improve, until December
12, 1968, when she suddenly developed
severe tachypnea and respiratory dis
tress. Fluoroscopy revealed what was

interpreted as a foreign body at the
carinal level, best seen with the patient
in Trendelenberg's position at 60° (Fig.
IB). Direct laryngoscopy under general
anesthesia revealed the larynx to be

perfectly normal, and vocal cord mo

bility was normal. There was no evi
dence of infection or obstruction. Bron
choscopy showed the trachea to be
normal, but at its lower end, there was

a smooth yellowish tumor occluding the
lower end trachea, with a 1 mm passage
anteriorly. The right mainstem bronchus
was almost completely occluded. Ma-

Fig. 2. Fibrous histiocytoma of trachea,
showirrg admixture of vacuolate and spin
dle-shaped histiocytes. (H & E, X120)
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nipulation of the pedunculated mass

showed it to arise from the right side of
the trachea, just above the carina. The
mass was removed piecemeal, with for
ceps, with minimal bleeding, leaving the
small pedicle of the tumor mass which
arose from the lateral wall of the tra
chea. The patient's airway postopera
tively was excellent, and her immediate
course was uneventful.

On December 18, 1968, bronchoscopy
was repeated, and remnants of the tumor
were removed. She was discharged on

December 20, 1968, and has been free
of symptoms to this date.

Pathology. The specimen (Fig. 2)
consisted of several yellow nodules, the

largest fragment measuring 8 x 5 x 5
mm. Frozen sections were interpreted as

consistent with xanthofibroma, and per
manent sections revealed proliferating
fibroblasts and foamy macrophages, par
tially covered by keratinized, stratified
squamous epithelium. The lesion was

moderately vascular, and was infiltrated
by neutrophils. The fibroblasts possessed
round or oval nuclei with prominent nu

cleoli, and spindle-shaped eosinophilic
cytoplasm. The histiocytes had small
round nuclei and pale, foamy cytoplasm.
Mitoses were rare to absent. The lesion
was diagnosed as benign xanthofibroma
of the trachea, a term now considered to
be a synonym of fibrous histiocytoma.
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Lymphomatoid granulomatosis, a tumor-like process of unknown etiology, produced pro
gressively destructive disease of the larynx, trachea and bronchi in an eight-year-old girl with
acute lymphoblastic leukemia of five years duration. The leukemia had been in remission for
4}� years at the clinical onset of the lymphomatoid granulomatosis. Whether this occurrence

suggests that lymphomatoid granulomatosis is a type of neoplasm, or is associated with immuno
logic depression, cannot be stated. Fortunately rare, and of poor prognosis, the disorder may be
come more frequent with improved survival rate of patients with leukemia and other neoplasms.

Lymphomatoid granulomatosts" is de
fined as an angiocentric, angiodestruc
tive, lymphoreticular granulomatous
disease, involving predominately the
lungs but often affecting skin, kidney,
nervous system, liver, and heart, and
tending to spare lymph nodes, spleen
and bone marrow. The infiltrate is poly
morphous, with varying numbers of cells
in mitosis, and may contain atypical,
especially plasmacytoid, cells of reticu
loendothelial origin.

Rarely generalized atypical lymphoid
hyperplasia may precede the onset of
pulmonary lesions, sometimes by many
years.

Some patients respond well to treat

ment, but 26 of the original 40 reported
by Liebow et all died, 14 as a conse

quence of involvement of the lungs.
Massive hemorrhage from cavitary le
sions caused death in three. In six, pul
monary lesions healed and death oc

curred from CNS disease or other in
volvement. Six of 14 survivors lived
more than four years after diagnosis of
the disease, and 4 are apparently free
of disease, with survival credited to
steroid therapy in 3. One patient sur

vived eight years with no treatment.

Fienberg" first introduced the con

cept of Wegener's granulomatosis lim
ited to the lungs, which he called "Lim-

ited Pathergic Granulomatosis." Weg
ener himself is said to doubt the concept
of a limited form of the disease, and
Liebow et al feel that lymphoid gran
ulomatosis is akin to, but separate, from
limited Wegener's granulomatosis, the
absence of glomerulitis and the presence
of atypical lymphoid cells in lymphoma
toid granulomatosis setting it apart from
Wegener's granulomatosis.t-"

While Liebow considers the cellular
infiltration of blood vessel walls in
lymphoid granulomatosis as angiitis, it
may possibly represent neoplastic in
filtrate.

In lymphomatoid granulomatosis le
sions typically involve the peripheral
lungs, chiefly in the lower lobes with
sparing of the apices. Extrapulmonary
sites include skin and subcutaneous tis
sue, kidneys and, less commonly, liver,
adrenal, and CNS. In no instance has
the renal lesion been a focal glomerulitis,
as in classic Wegener's granulomatosis.

Reported ages range from 8;� years to
70 years, with two thirds of the patients
males between the ages of 15 and 40
years.'

CASE REPORT

D.C. was a 3�-year-old Caucasian
female who was first seen in [ulv, 1972,
with a history of progressive pallor and

5
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lethargy over a period of two months
with a one week history of spiking
fevers and recurrent epistaxis with
bruising tendencies. Her initial periph
eral blood counts showed the hemo

globin to be 4.2 gm%, the white blood
count to be 2,800/ cu mm with 98%
lymphocytes and 2% monocytes. A plate
let count was less than 5,000/ cu mm.

A diagnosis of acute lymphoblastic leu
kemia was confirmed by bone marrow

aspiration, and she was placed on initial
chemotherapy induction with vincristine
1.5 mg/M2/wk IV, prednisone 40 mg/
M2/day po, and L-asparaginase 6,000
units/ M'' 1M three times a week for a

total of nine doses. She was continued
on this therapy for a period of four
weeks at which time a bone marrow

aspirate revealed a complete remission.

The patient was then treated with ir
radiation to the brain and spinal axis

(2400R) as well as liver, spleen, and
gonadal areas (1200R ) as a part of a

prophylactic program to prevent the
recurrence of leukemic disease in these
known sanctuaries. She tolerated this
therapy well and on October 27, 1972,
maintenance chemotherapy was ordered
which consisted of vincristine 1.5 mg/
M2 IV once monthly, prednisone 40
mg/M2/day po for five days, given
once monthly, 6-mercaptopurine 75 mg/
M2/ day po and methotrexate 25 mg/
M2/wk po. Bone marrow aspiration
showed continued remission status. Be
cause of recurrent leukopenia on this
maintenance program, her methotrexate
dose was reduced to 10 mg/M2/wk and
her 6-mercaptopurine was reduced to 50
mg/M2/day.

She continued on this maintenance
program without evidence of recurrence

for the next 4�� years. The patient con

tinued to have during this period of
maintenance chemotherapy, intermittent
chronic cough without evidence of pul
monary changes by x-ray. One episode
of documented pneumonia in Novem
ber, 1974, required oral antibiotics. In
December, 1975, she was treated with
oral antibiotics for a staphylococcal in
fection of the right thumb.

In February, 1977, she received peni
cillin therapy for a right acute otitis"

I

media with resolution of the infection.
Recurrence of middle ear infection
in April, 1977, and again in May, 1977,
required antibiotic therapy.

In June, 1977, associated with a left
otitis media, there was a minimal in
filtrate in the left lingula. On August
15, 1977, because of otitis media with
perforation due to staphylococcal and
hemophilus infections, she was admitted
to CHLA for therapy. This admission
was associated with spiking fever and
chills with a productive cough. There
was no tachypnea, chest pain, cyanosis
or skin rash. Physical examination re

vealed an alert, comfortable, young child
in no acute distress. Her temperature
was 39.9 C orally, the pulse was 128/
min and the respiratory rate was 36/min.
Bilateral expiratory wheezing was heard
at both lung bases and moist rales at the
right base. Bilateral persistent otitis
media was noted which had apparently
not responded to oral antibiotic mea

sures. Laboratory data showed the he
moglobin to be 12.3 gm %, white blood
count of 4,900/ cu mm with 78% segs,
2% bands, 14% lymphocytes, 3% mono

cytes, 1% eosinophils and 2% basophils
with a normal platelet estimate. An

x-ray of the chest revealed a right mid
dle lobe and left lower lobe patchy in
filtrate with a left small pleural effusion.
Blood cultures and throat cultures
showed no significant pathogens and
she was given intravenous penicillin
therapy. Bilateral myringotomies were

performed and a culture revealed a

Staphylococcus aureus (coagulase posi
tive, resistant to penicillin), and the pa
tient was given intravenous methicillin
therapy. Within 48 hours she became
afebrile and she was discharged on oral
dicloxacillin to be followed as an out

patient. Anti-leukemic therapy was dis
continued.

The patient remained afebrile, but
the cough and otitis media persisted
until she was readmitted on August 30,
1977, with the x-ray findings of pro
gression of the left lower and right mid
dle lobe infiltrates. Her peripheral blood
count was within normal limits and the

platelet count was 435,000/cu mm. Cold
agglutinin titer was negative. She was
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Fig. 1. Laryngoscopic view showing the necrotic polypoid mass anteriorly and severe

infiltrating lesion of the larynx narrowing the airway. The granulomatous necrotic process
extended throughout the trachea and left bronchial tree.

Fig. 2. Laryngoscopic view showing recurrence of necrotic mass anteriorly after
removal, but less inflammation and infiltration.

Fig. 3. Photograph of larynx following multiple doses of steroids (Decadron®).

Fig. 4. Lymphomatoid granulomatosis, showing infiltration by lymphoid cells and
extensive necrosis. (H & E X75)

Fig. 5. Bronchial biopsy showing atypical cellular infiltrate beneath metaplastic epi
thelium. (H & E X75)

Fig. 6. Lymphomatoid granulomatosis, showing capillary proliferation, cellular in
filtrate and fibrous reaction in deeper tissue. (H & E X190)
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given intravenous Keflin® and genta
micin therapy and vigorous pulmonary
toilet, but because of persistent spiking
temperatures, bronchoscopy was recom

mended on September 16,1977. A PPD,
coccidioidomycosis skin test, microplas
ma titer, urine for cytomegalovirus were

all reported as negative.

On September 26, 1977, with persis
tent pulmonary findings and fever, and
increasing respiratory obstruction with
to and fro stridor, direct laryngoscopy
and bronchoscopy were performed. An

infiltrating granulomatous lesion of the

larynx, immediate subglottic area and
tracheobronchial tree with almost com

plete occlusion of the left mainstem
bronchus just below the upper lobe
bronchial take-off, was noted (Fig. 1).
A biopsy of the granuloma tissue from
the larynx and tracheobronchial tree
revealed necrotic tissue containing in

flammatory cells, but with no evidence
of specific organisms (Fig. 4). Acid-fast
bacteria and Pneumocustis carinii pneu
monia were not identified in the sections
of the granuloma tissue. Immediately
postoperatively she was given a large
dose of intravenous Decadron® to re

duce possible increased swelling in the
larynx, and some improvement in the
obstruction was noted for only a short
period of time. Following the biopsy
and lavage of the bronchial tree, the
patient continued to be afebrile with
improvement in the radiographic find
ings and clinical symptomatology.

Intravenous ampicillin was discontin
ued on October 6, 1977, at which time
a persistent left lower lobe infiltrate
was noted at the left base with lower
lobe atelectasis. The patient developed
increasing cough with bilateral expira
tory wheezes with inspiratory and ex

piratory stridor, and direct laryngoscopy
and bronchoscopy were repeated on

October 10, 1977. Findings in the larynx
and tracheobronchial tree were similar
to those found at the previous endo
scopic procedure ( Fig. 2). Biopsy of
the larynx revealed a necrotizing lar
yngitis and infiltration of the larynx by
atypical lymphocytes and inflammatory
cells which were interpreted as possible
leukemic infiltration of the larynx. The

Fig. 7. Roentgenogram of chest show
ing the consolidation of the left lower
lobe with pneumatocele formation.

trachea and left lower lobe bronchial
biopsy showed chronic inflammation
and squamous metaplasia with inter
mixed granulation tissue (Fig. 5). No

specific causitive organism was identi
fied on these biopsies. Prior to endo

scopy, x-rays of the paranasal sinuses
showed bilateral maxillary sinusitis, but
no specific treatment was given for this
finding. Oral penicillin was advised and
then, because of an exacerbation of
respiratory obstruction and to attempt
to obtain more tissue for specific diag
nosis, endoscopy was repeated on Oc
tober 12, 1977. Laryngeal biopsy at this
time revealed a necrotizing process with
infiltration of the larynx by inflamma
tory cells, large reactive histiocytes and
a number of atypical cells with large
nuclei and prominent nucleoli which
were felt to be consistent with lympho
blasts. The biopsy of the left lower lobe
bronchus showed chronic inflammation
and squamous metaplasia similar to that
found on previous endoscopic biopsies
(Fig. 6). Again, as following each en

doscopic procedure a large dose of in
travenous Decadron® was given to pre
vent increased obstruction to the airway
and the procedures were tolerated very
well with improvement in the airway
obstruction (Fig. 3). However, x-rays
revealed a persistence of the left lower
lobe pneumonia with infiltrate in the

right lower lobe and cyst-like changes
at the left base (Figs. 7 and 8). She
was continued on oral pencillin until
cultures revealed a Hemophilus influ-
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Fig. 8. Lateral roentgenogram of chest
showing the infiltrate in lower lobe and
cystic changes.

enza not A or B, after which intrave
nous ampicillin was started.

Because of the persistence in pul
monary findings, skin tests for coccidi
oidomycosis, mumps, tuberculosis and
candida were all performed and found
negative. Blood cultures were per
formed because of spiking temperatures
to 39 C and were found positive for
H. influenza not A or B sensitive to am

picillin.
Because of persistent spiking fevers,

further blood cultures showed bacte
roides species. Serum immunoglobulins
showed a decreased IgA and IgG with
normal levels of IgM.

On October 24, 1977, hemoptysis with
a loss of approximately 300 cc of blood
occurred with precipitous drop in blood
pressure, but stabilization was possible
with Albumisol® and whole blood trans
fusion. Chloramphenicol and ampicillin
were given intravenously and further
tests at this time showed C3 comple
ment level of 104 (normal = 53-125),
C4 28 (normal = 20-50), IgM 438 mg%,
(normal = 77-288 mg%), IgA 24 mg%,
(normal = 61-336), and IgG 435 (nor
mal = 725-1988). Repeat blood cul
tures showed persistence of Bacteroides
fragilis in the anaerobic bottle.

On October 27, 1977, the patient had
an episode of severe hemoptysis of over

500 cc; cardiorespiratory arrest resulted
and she could not be resuscitated. Blood
cultures obtained on the day before her
death showed no evidence of bacterial
growth. A bone marrow aspirate was

obtained on October 4, 1977, revealing
a hypercellular marrow with a marked
increase in late myeloid precursors and
no evidence of leukemic infiltrate.

Pathology. Gross autopsy showed mul
tiple ulcerative and destructive lesions
of the larynx, right laryngeal ventricle,
upper and lower trachea, left and right
main stem bronchi. The left lower lobe
bronchus was dilated to a 6 x 4 x 4 em

cavity filled with dark brown necrotic
material and fresh blood clot. A small
artery was pointing into the, lumen. The
left lung contained numerous 1-2 em,
pink-tan, firm nodules, some with a

small central opening of a vessel or

bronchiole. A lesion in the lingular lobe
was cavitated. The right lung showed
massive aspiration of blood.

Microscopically, the destructive air
way and pulmonary lesions consisted of
a pleomorphic mononuclear infiltrate
with coagulative necrosis, fibroblastic
and endothelial proliferation. The cells
were atypical lymphocytes, plasmacy
toid cells, atypical histiocytes, foamy
histiocytes and some plasma cells. Reed
Sternberg cells, Langerhans' giant cells
and eosinophils were not found. Mitotic
figures were rarely seen. The pulmonary
nodules were all centered around
bronchii and bronchioles. The arteries
and veins were involved frequently.
Bacteria and fungi were seen in the
necrotic tissue in the trachea and
bronchi. No organisms were found in the
lung nodules. Postmortem lung and tra
cheal cultures grew H. influenza, and
streptococcus, Candida albicans, B. [ra
gilis and other anaerobic organisms.
Blood culture grew B. fragilis and pep
tostreptococcus.

No similar lesions were seen in the
kidneys, brain and other organs. No evi
dence of leukemia or lymphoma was
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found in bone marrow, lymph nodes

and spleen. Other significant findings
were hepatic periportal fibrosis and fat

ty change (postchemotherapy), adrenal

atrophy and thymic involution.

The lesions observed were a form of

pulmonary angiitis and granulomatosis
with moderately atypical lymphohistio
cytic proliferation and appeared to be
both bronchocentric and angiocentric.
The histology, sites of involvement and

clinical features do not precisely match
with any of the five types of pulmonary
angiitis and granulomatosis classified by
Liebow in 1973. The aggressive be
havior of the cellular infiltrate suggests
that it is closely related to lymphoma
toid granulomatosis. The pathologic
diagnosis is pulmonary angiitis and

granulomatosis, probably lymphomatoid
granulomatosis, multiple, larynx, tra

chea, bronchi and left lung.
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Solitary plasmacytoma rarely involves the larynx and trachea. TIlls tumor caused severe

laryngeal and tracheal obstruction in an adolescent female with systemic lupus erythematosus of
nine years' duration. Her systemic disease had been in remission at the time she developed symp
toms of laryngeal and tracheal obstruction by plasmacytoma invasion. A complete survey failed
to reveal any other focus of tumor. Because steroid therapy failed to clear the plamsa cell in
filtrate, she was treated with irradiation after the tumor was surgically debulked endoscopical
ly. Postirradiation biopsy showed no evidence of tumor, but the patient continued to experience
moderate airway obstruction from fibrosis in the irradiated trachea. The patient has been fol
lowed, and is free of disease nine years after establishing the diagnosis.

Clinically, laryngeal involvement in

systemic lupus erythematosus ( SLE )
has been considered unusual. Dubois!
in studying or reviewing 520 patients,
could find only 2 with laryngeal symp
toms attributable to the underlying dis
ease, and Toomey" could find only 13
recorded cases of acute laryngitis due
to SLE.

Seventy-five percent of soft tissue
plasmacytomas arise in the upper respi
ratory tract and oropharynx. Gorenstein,
et al" reported that since Schriddele
reported the first case of extramedul
lary plasmacytoma in 1905, 250 cases

have been reported in the English liter
ature. These tumors occur in the airway,
gastrointestinal tract and soft tissues,
and are indistinguishable histologically
from those occurring in bone marrow.

The tumor occurs in men three times
more often than in women and is seen

in the age group 50-70 years. They re

port 6 patients with extramedullary
plasmacytoma of the larynx as a solitary
tumor (1949-1974), from a period when
3,100 patients with malignant laryngeal
neoplasms were examined. Excision,
electrocoagulation, irradiation, or some

combination of these, constituted effec
tive therapy and extensive surgery was

rarely necessary. The youngest patient
reported was 32 years old, and the old
est 63 years of age.

Of 161 cases of extramedullary plas
macytoma reviewed by Dolin and De
war' 78% were in the head and neck
area. These authors point out that the
primary lesion will often be seen first
by the otolaryngologist. In the larynx
the lesion is most likely to be peduncu
lated and to be more common in females.

Petrovich, et al," in a review of extra

medullary plasmacytosis of the upper
respiratory tract over the period 1947-
1976, found only seven cases, of which
one occurred in the epiglottis. They felt
that radiation gave the best functional,
cosmetic, and tumor control.

CASE REPORT

J.C., a Caucasian female, born Sep
tember 15, 1954, first presented at CH
LA on May 22, 1961. In November of
1960, she developed vesicular lesions
around the knees and along the medial
surface of the legs, with joint swelling
of the right knee. For three months, she
had had red elevated lesions which then
became vesicular on the knees, fingers,
buttocks and ears. For the past seven

months she had complained of painful
11
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shoulders, elbows, fingers and knees
which felt swollen at times. Physical
examination revealed fading papules on

the arms, buttocks and legs and hard
raised hemorrhagic crusted lesions on

the ear lobes. Large left axillary and
inguinal lymph nodes were palpable.
Ulcerated lesions were seen in the
mouth. The liver was palpable 1 em

below the right costal margin. The right
knee was tender, swollen, warm and had
limitation of motion. Her vital signs
were normal, the LE preparation was

positive, a sedimentation rate of 70 mm

(Westergren), BUN was 24, and the
blood count showed an anemia of 9.4
gm% with a WBC of 8,000. The urine
examination showed 4 plus albuminuria
with 9-12 WBCs and many RBCs and
fine and course casts.

A renal biopsy showed focal glo
merulonephritis and the patient was

started on prednisone 75 mg/ M2 (54
mg/ day) in four divided doses. She was

continued on this dose for three weeks
and then the steroid was tapered. Chlo
roquine was then added at doses of 125
mg/ day. The rash and arthritis disap
peared. Prednisone was discontinued in
September, 1961, and the chloroquine
was stopped in December, 1963. Grad
ual reduction of urinary findings oc

curred, and by May of 1962, there were

no red cells, although the patient con

tinued to have one and two plus pro
teinuria. ANA was negative in August,
1964. (This was the first time this test
was done at CHLA.)

In November, 1964, the ANA became
positive and has remained so. In De
cember, 1964, because of intermittent
rashes, she was started on Plaquenil®
in doses of 200 mg/ day. This drug was

discontinued in September, 1966.

The patient remained well until June
30, 1969, when she was admitted to
CHLA because of progressive respira
tory difficulty over a period of approxi
mately two months. A previous indirect
laryngoscopy had revealed a laryngeal
obstructive tumor mass in the immediate
subglottic and upper trachea. Labora
tory findings on this admission, includ
ing an x-ray of the chest, were all within

normal limits. A lateral x-ray of the neck
showed narrowing of the subglottic lu
men ( Fig. 1). A direct laryngoscopy
under general anesthesia revealed a

large, sessile, smooth, subglottic tumor
mass invading the entire left half of the
subglottic larynx. The lesion was noted
to extend to the posterior commissure,
narrowing the airway to less than one

half of its normal size (Fig. 3). The
vocal cords and supraglottic laryngeal
areas were perfectly normal. Mobility of
the vocal cords was also found to be
normal. Biopsies were taken of this very
hard tumor infiltrating lesion. Very little
bleeding occurred, and the patient toler
ated the procedure well. She was dis
charged awaiting biopsy report.

The biopsy was reported as a benign
plasmacytoma (Fig. 4), and she was

readmitted on July 16, 1969, for at

tempts at removal of the tumor to im
prove her airway. Following removal
by direct laryngoscopy of the infiltrat
ing tumor mass, her airway improved
and she was discharged on the follow
ing day. Prednisone, 90 mg/ day po was

given to attempt to reduce the plasma
cell infiltrate, believing this was possibly
related to her disseminated lupus ery
thematosus. She improved somewhat un

til October 14, when she was again seen

with the complaint of difficult breath
ing with any physical activity. The ob
struction to the airway increased and
direct laryngoscopy was again carried
out on October 20, 1969. The biopsy at
this time showed fewer plasma cells,
with increased histiocytes and increased
fibrosis, apparently a result of steroid
therapy.

Because of increasing respiratory ob
struction, irradiation therapy was ad
vised. A tumor dose to the area of the
plasmacytoma at the anterior margin of
the cervical spine of 4000 rads was de
livered within a 30 day period. The
radiation was delivered, using cobalt 60
with a single anterior port of 2900 rads
and then an additional 1100 rads added
through lateral laryngeal ports. Therapy
was completed on January 8, 1970. The
treatment port extended from the top
of the thyroid cartilage to the sixth
tracheal ring.



Fig. 1. Lateral roentgenogram of the neck showing mass in the subglottic
and upper tracheal area narrowing the airway.

Fig. 2. A-P view of the neck showing the narrowed trachea and sub
glottic area. The cervical spine is normal.

Fig. 3. View of the larynx showing the subglottic tumor encircling the larynx and
upper trachea. The supraglottic larynx is normal.

Fig. 4. Plasmacytoma of larynx, showing massive infiltration of subepithelial tissue
by plasma cells and occasional lymphocytes, with no significant fibrosis. (H & E, X75)
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Improvement was noted in her air
way, but the subglottic narrowing per
sisted. At no time were any neck masses

palpable, and a bone survey was found
to be negative for disease.

In November, 1970, because of in

creasing airway obstruction with irregu
lar narrowing of the upper trachea,
prednisone in doses of 80 mg orally was

given every other day. Obstruction per
sisted and on November 18, 1970, laryn
goscopy, bronchoscopy and biopsy and
a tracheotomy were performed. The
biopsy showed no evidence of tumor.

During this admission, her complete
blood count was normal, bone marrow

examination showed no abnormal cells
and a sedimentation rate of 53 mm:
Alkaline phosphatase was found to be
1.5 units with beta 1 C globulins 135
mg% with slightly decreased IgG and
IgA levels.

A biopsy of the larynx and trachea in

March, 1971, again showed no evidence
of plasmacytic infiltrates, and the pa
thology diagnosis was one of chronic lar
yngitis with fibrosis. By April, 1971, the
tracheotomy tube was removed and she
continued to have respiratory obstruc
tion with stress of exercise. Repeated
examinations showed the larynx to be
normal without evidence of tumor, but
the trachea was narrowed presumably
due to irradiation fibrosis (Fig. 2).
Since then, the patient has had periods
of moderately severe respiratory ob
struction occurring in conjunction with
respiratory infections. Crusting in the
irradiated areas occurred with each in
fection, requiring humidification and
treatment with antibiotics. She has been
followed in the Rheumatology Clinic
and is known to be free of tumor, but
with persistent tracheal stenosis.
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A 12-year-old girl presenting with a painful neck mass and ulcerated gingival lesions was

found to have Wegener's granulomatosis involving the gingivae, paranasal sinuses, ears, mas

toids, larynx, trachea, bronchial tree, lungs, kidneys and joints. The initial illness and two sub
sequent exacerbations were treated with intravenous and oral cyclophosphamide and prednisone.
Secondary infections have been managed with establishment of good drainage and use of ap
propriate antibiotics. The patient is well with a normal sedimentation rate 43� years after the
onset of her disease.

Since its description by Wegener in
1936,1 hundreds of cases of Wegener's
granulomatosis have been reported, ap
proximately a dozen in children. At one

time invariably fatal within months, the
disease may, with immunosuppressive
drugs be thrown into remission or even,
at times, appear curable. Taberman" re

ported a 39-year-old female who devel
oped laryngeal obstruction in spite of
prednisone therapy, and who required
a tracheotomy. Irradiation produced a

good response in the larynx, but the
patient died of renal failure. For the
disease to produce severe laryngeal and
tracheobronchial obstruction in a child
has not hitherto been reported.

The case herein reported is that of
a 12-year-old girl with the generalized
form of the disease, in whom severe

obstruction of the airway required endo
scopic removal of obstructive granu
lomata.

Wegener's granulomatosis is a diffuse
systemic disease of unknown etiology.':"
Classically, it includes a triad of necro

tizing granulomatous lesions in the up
per or lower respiratory tract or both,
generalized vasculitis involving arteries
and veins, and focal necrotizing glomer
ulitis.' Limited forms of the disease
have been dcscribed.v" with the term

applying to patients with lungs primarily
affected, and without evidence of renal
involvement. This form appears to re-

spond to steroid therapy, and survival
may be prolonged. Of four such patients
reported by Cassan," one was an 11-
year-old boy. The pathogenesis has been
proposed to be an immunological dis
order occurring as a result of a granu
lomatous reaction to an external, pos
sibly microbial agent which breaks
down pulmonary tissue and creates a

systemic autoimmune reaction." The en

tity known as lethal midline granuloma
has been regarded by some as one end
of the continuum of the disease.t-" but
because of differences in histologic find
ings and in response to therapy, others
9,10 regard midline granuloma as a

separate entity. The term has probably
been used in the past to include the
patients who had Wegener's granulo
matosis/ and confusion still exists con

cerning the interrelationship of the two
entities.

Wegener's granulomatosis most com

monly affects persons of either sex in
the fourth and fifth decades. Two re

cent reports'v-" listed cases reported in
children 16 years of age or less, and
add three new cases to the pediatric
literature. One child was three months
old at the onset of disease, but most
were over ten years old. The earliest
symptoms are usually referable to the
respiratory tract, with rhinorrhea and
sinus pain as the most common present
ing symptoms, but fever and anorexia,
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limit the use of the drug to control of
active disease, and not to employ it for
continued long-term maintenance thera
py. Fauci et al" have suggested that
treatment be individualized and that
therapy be tapered and stopped one

year after all traces of disease activity
disappear in patients who experience
prompt remission after treatment with
the drug.

Three recently reported children have
survived from 2� to five years after
treatment with cyclophosphamide. Our
patient has survived 4�� years since the
onset of disease, after treatment with
cyclophosphamide.

COHEN ET AL

weight loss, cough, chest pain and ar

thralgia are also frequent." Pulmonary
lesions may be detected at the time of
presentation by chest x-ray, or may ap
pear later. There may be solitary or

multiple nodular densities or infiltrates,
with or without cavitation. Pulmonary
abnormalities may be fleeting or tran

sient, whereas renal disease, once estab
lished, tends to progress relentlessly
from proteinuria, hematuria and red cell
casts, to renal insufficiency." Other loci
involved by granulomatous disease and
vasculitis include eyes, ears, skin, mus

cles, heart, and nervous system. Anemia,
which may be profound (7-8 gm) dur
ing active disease, leukocytosis., elevated
sedimentation rate, elevation of alpha 2
globulin and immunoglobulins and mi
croangiopathic hemolytic anemia are

described in many reports.

Secondary infection, particularly of
the paranasal sinuses, may complicate
the course of Wegener's granulomatosis,
and it may be difficult to determine
whether fever, elevated sedimentation
rate and general malaise are due to in
fection or to active Wegener's granu
lomatosis.

The average survival time of untreat
ed patients with Wegener's granuloma
tosis is reported as five months, with 93%
dying within two years." Upper respira
tory lesions seem to respond to corti
costeroid treatment early in the disease,
but steroids alone are inadequate to
control generalized disease. Several
authors have reported noticeable im
provement with the use of cytotoxic
drugs in adults. Cyclophosphamide has
been the most widely used immunosup
pressive agent,15,16 with uniformly good
results, and with reported remissions
lasting up to seven years. The drug has
been used with and without concom
itant corticosteroids. Because of its
potent immunosuppressive properties,
the problems inherent in using cyclo
phosnhamida are significant. The possi
bilities of leukopenia and overwhelming
secondary infection, alopecia, hemor
rhagic cystitis, azoospermia and ovarian
fibrosis, the as yet unknown potential
for development of malignancies and for
genetic damages, all prompt one to

1
J

CASE REPORT

R.W., a 12-year-old female, devel
oped ulcerated lesions of the floor of the
mouth in July, 1973. A biopsy in Oc
tober, 1973, showed chronic sialadenitis.
Following the appearance of a painful,
submandibular mass and inflammation
of the gingivae, she was admitted to
CHLA on December 11, 1973. Physical
examination revealed a moderately ill,
adolescent girl weighing 42.5 kg, who
had hypogeusia, hearing loss, and puru
lent drainage from the right ear and left
nostril. There was an ulceration of the
concha of the right ear. The parotid
glands and neck were swollen, and a

painful 7 x 7 em right submandibular
mass was palpable. The gingivae were

severely inflamed with friable ulcerat
ing masses. Respiratory wheezes and
rhonchi were heard in the lungs. The
hemoglobin was 10.6 gm%. WBC, uri
nalysis, and serum creatinine were nor

mal. Rheumatoid factor was positive at
1: 20 dilution and alpha 2 globulin was

slightly increased. ANA, LE prepara
tion, PPD, VDRL, and complement
fixation tests for coccidioidomycosis and
histoplasmosis were negative. Roentgen
ograms showed cloudiness of the right
mastoid and mucosal thickening of the
paranasal sinuses (Fig. 1). Cultures of
purulent material from the right ear

grew Pseudomonas aeruginosa. Biopsies
of the neck mass, conchal lesion, right
tympanic membrane, nasal septum,
aural polyp, and the gingivae showed a

suppurative granulomatous process with

1
.J
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Fig. 1. X-ray of the paranasal sinuses showing marked opacification of the right
maxillary sinus and mucosal hyperplasia in the left antrum.

Fig. 2. Roentgenogram of chest showing perihilar infiltrates with involvement of
the right middle and lower lobe by infiltrates and pneumatoceles.

Fig. 3. Endoscopic appearance of the larynx and upper trachea showing large gran
ulomatous masses which extend throughout the trachea and both bronchi.

Fig. 4. Wegener's granulomatosis showing mixed inflammatory and fibrous process.
(H & E X75)
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many foreign body giant cells (Fig. 4).
Special stains were negative for bac
terial, fungal and acid-fast organisms.

The child developed stridor shortly
after admission, and because of immi
nent airway obstruction, was treated
with prednisone 60 mg/ M2 / day. Genta
micin and intravenous cyclophospha
mide 2 mg/kg/ day for three days were

given concurrently. The patient's condi
tion improved dramatically, but within
a few days microhematuria, proteinuria
and granular and hyaline casts ap
peared. Renal biopsy showed extra

capillary proliferative and necrotizing
glomerulonephritis. Several days later
the child complained of pleuritic chest
pain and cough, and perihilar infiltrates
were seen on chest x-ray. They pro
gressed to involve the entire right lung,
with formation of pneumatoceles in the
lower lobe (Fig. 2). Necrotizing der
mal granulomas appeared on the legs
and elbows. Biopsies taken during la
ryngoscopy and bronchoscopy showed
chronic suppurative bronchitis with
foreign body giant cells. Ventilating
tubes were inserted in both ears to fa
cilitate drainage and to improve her
hearing. After two more courses of intra
venous cyclophosphamide at 3 mg/kg/
day, oral cyclophosphamide, 125 mg/
day was started and the prednisone dose
was gradually tapered. The oral lesions
healed, the neck mass disappeared, and
the chest x-ray cleared within a few
weeks. Hematuria gradually resolved
during the following nine months.

In February, 1974, the patient com

plained of fever, arthralgia, abdominal
and pleuritic pain, hoarseness and dys
pnea. Dermal granulomata appeared on
the face, elbows and legs, and a nasal
septal perforation was noted. Pulmonary
infiltrates were seen again on chest x

ray. Because of airway obstruction, Ia
rvngosconv and bronchoscopy were per
formed. These showed the obstruction to
be due to diffuse infiltrating granulom
atous disease of the larynx, (Fig. 3)
trachea, and bronchi. The lesions were
cored out with the bronchoscope, with
improvement in the airway. After three
courses of intravenous cyclophospha
mide at 5-7 mg/kg/day for three days

each, all symptoms and signs of disease
resolved. Oral cyclophosphamide, 200
mg/ day, was continued along with
prednisone 45 mg/ day.

In July stridor was found to be due
to subglottic, upper tracheal, and bi
lateral bronchial stenosis, with severe

suppuration. For many months frequent
laryngoscopies and bronchoscopies were

necessary for dilation of stenotic areas

to maintain airway patency. Staphylo
coccus aureus (coagulase-positive) was

usually cultured from bronchial wash
ings. There was no evidence of graulo
mata or giant cells on repeat biopsies,
and cultures were negative for fungi
and acid-fast bacilli. Severe left main
stem bronchostenosis led to persistent
atelectasis of the left upper lobe and
there were frequent episodes of pneu
monitis, sinusitis, mastoiditis, and chron
ic otitis media, resulting in bilateral con

ductive hearing loss. In spite of this, the
patient's condition improved steadily
and cyclophosphamide and prednisone
were discontinued in December, 1974.

In November, 1976, the child noted
hypogeusia, hemoptysis, and gingival
lesions similar to those present initially.
Microscopic hematuria reappeared and
the sedimentation rate was 108 mm/hr
(Westergren). Multiple pulmonary in
filtrates and cavities were seen on chest
x-ray. A left mastoidectomy was per
formed because of persistent suppura
tion, and granulomatous disease of the
mastoid was found. Laryngoscopy and
bronchoscopy showed an anterior sub
glottic granulomatous lesion extending
into the trachea, although only acute
and chronic inflammation were present
in histologic specimens. Two courses of
intravenous cyclophosphamide were

given, and oral cyclophosphamide was

reinstituted in a dose varying from 50
to 150 mg/ day, depending on the de
gree of leukopenia induced. Intermit
tent pulmonary infections and sinusitis
were controlled with antibiotics, and the
sedimentation rate dropped steadily to
16 mm/hr by April, 1977. By May, 1977,
there was no hematuria, although pro
teinuria persisted throughout the course
of the disease. The patient complained
of bilateral lower abdominal pain, and
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the right ovary was found to be tender
on pelvic examination. Biopsy showed
ovarian fibrosis presumed to be secon

dary to cyclophosphamide therapy. Cy-

clophosphamide was discontinued in

November, 1977, when the sedimenta
tion rate was 19 mm/hr and the patient
has been well since then.
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A 4 7/12-year-old Caucasian female with a history of "croup-like symptoms" and persis
tent airway obstruction, was found to have a primary lymphosarcoma by biopsy at the time of
laryngoscopy and bronchoscopy. No metastatic disease was found. After an induction course of
vincristine, prednisone and local irradiation, she received eNS prophylaxis with intrathecal
methotrexate and cranial irradiation. Maintenance therapy, administered over a 2�4: year period,
consisted of cyclophosphamide, methotrexate, and 6-mercaptopurine. Excluding the diagnostic
evaluation, she was hospitalized only once for the management of suspected sepsis, gastroin
testinal ulceration and severe bone marrow depression. Since discontinuing treatment 27 months
ago, she has remained free of disease.

Malignant tumors of the larynx in
children are rare, and lymphosarcoma
of the larynx in a young child has never

been reported in the American litera
ture. In general, sarcomas constitute
only 1% of laryngeal neoplasms. 1 This
paper reports on a 4��-year-old girl with
lymphosarcoma of the larynx, present
ing with symptoms of "croup," who was

treated with irradiation and chemo
therapy.

The first report of lymphosarcoma of
the larynx was by McKenty" in 1934.
Of four cases reported by Wang" one

was a 14-month-old male with a reticu
lum cell sarcoma, who was treated with
3000 rads in 30 days with Co60, and who
had no evidence of disease after 8��
years. Dickson" reviewed the literature
and added 2 cases of lymphosarcoma to
the 14 previously reported. Anderson
et al' added another case and stressed
the need for complete medical workup,
including thorough physical examina
tion, complete blood count, serum uric
acid level, liver and kidney function
tests, bone marrow examination, liver
and chest x-rays, lymphangiography and
abdominal contrast radiography for
staging of the lesion, after histological
proof of the disease is obtained.

CASE REPORT

K.B. was referred to one of the

authors (SRC) on November 28, 1972,
with the chief complaint of noisy, dif
ficult breathing. She was born on May
23, 1968, of a normal pregnancy and
birth history. Her past history was non

contributory with no previous episodes

Fig. 1. Lateral roentgenogram of the
airway taken with a barium swallow. The
esophagus is normal but the airway is
constricted by soft tissue mass in the lar
ynx, trachea and periesophageal areas.
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Fig. 2. Direct laryngoscopy shows grape-like lesions infiltrating the entire larynx
in both supraglottic and subglottic areas.

Fig. 3. Laryngoscopy shows close-up view of the infiltrate in the subglottic space.
Fig. 4. Final direct laryngoscopy shows the normal larynx after chemotherapy and

irradiation.
Fig. 5. Lymphocytic lymphoma, shows uniform population of small lymphoid cells

with scant cytoplasm. Several mitotic figures are shown. (H & E X190)
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of laryngitis or "croup." One month
prior to being seen she had been hos

pitalized elsewhere for the treatment of
"croup" but failed to respond to the
usual management and was discharged
on antibiotics and bronchodilators.
There were no known allergies and she
failed to respond to the medication. The
family history was of importance in that
the patient's mother was under treat
ment for a Stage 4B Hodgkin's disease
and that a cousin had had a Wilms'
tumor.

Examination revealed a moderately
distressed, pale, Caucasian female child
with inspiratory and expiratory stridor.
Her voice was very husky and her cough
"barking." Indirect laryngoscopy re

vealed an edematous larynx with sub
glottic narrowing. The vocal cord mo

bility was found to be normal. The neck
was free of masses and the thyroid was

not palpable. She was admitted to CH
LA for endoscopy and biopsy.

On November 29, 1972, direct la
ryngoscopy, bronchoscopy and biopsy
of the laryngeal and upper tracheal
tumor were accomplished. Preoperative
blood count and urinalysis were report
ed as normal. Routine and fungal cul
tures were reported as normal. An x-ray
of the chest preoperatively revealed no

evidence of disease. A lateral film (Fig.
1) showed narrowing of the laryngeal
and subglottic airway.

The direct laryngoscopy revealed the
following findings (Fig. 2). Numerous,
small, grape-like lesions were seen to
arise from the anterior commissure, the
supraglottic area, the right true and
false cords, extending down into the
immediate subglottic area through the
anterior commissure. The subglottic
area was narrowed remarkably by a

horseshoe-shaped, irregular, grape-like
mass similar to the laryngeal supraglot
tic abnormality (Fig. 3). A single knob
like projection from the posterior wall
into the lumen was also noted. The
numerous grape-like lesions were re

moved from the larynx and broncho
scopy was performed. The trachea was

normal below the area of stenosis, and
the bronchi were normal. To improve
the airway, a large amount of the tumor

mass was removed endoscopically.
Esophagoscopy was performed and the
esophagus and postcricoid area were

found to be normal. The patient tolerat
ed the procedure well, and her airway
was remarkably improved. The biopsy
revealed a malignant small-celled neo

plasm, probably in the leukemia-malig
nant lymphoma group (Fig. 5). Follow
ing the biopsy, the complete medical
workup revealed no evidence of a focus
of tumor elsewhere.

Irradiation and chemotherapy were

advised; and since the patient's mother
was being treated at UCLA, she was

transferred to that center for therapy.
On admission to UCLA, physical ex

amination revealed a thick Caucasian
female in no respiratory distress with
mild inspiratory stridor. Her height was

105 em (50th percentile), weight 16.2
kg (17th percentile), pulse 100/min and
regular, blood pressure 110/60 supine,
temperature 38.5 C. The remainder of
the examination was completely normal
except for the findings of rales at the
right base and the inspiratory stridor.
There was no organomegaly and no

masses were palpable in the abdomen.
The neurological examination was com

pletely normal.
A right middle lobe infiltrate was

present on an x-ray examination, and
oral penicillin was given. Her hemogram
was normal, and a lateral film of the
neck showed the soft mass behind the
trachea extending into the vallecula and
constricting the subglottic area (Fig. 1).
Spleen scan, cerebrospinal fluid exam

ination, and a repeated bone marrow

examination were entirely normal. After
an initial dose of chemotherapy, she was

discharged with plans for further treat
ment as an outpatient.

The patient was managed on the St.
Jude's protocol then being used for the
treatment of lymphoma. It consisted of
three phases: induction of remission with
consolidation, CNS prophylaxis and
maintenance chemotherapy. The induc
tion phase consisted of radiation to the
tumor site, prednisone 40 mg/M2/ day
po, and vincristine 1.5 mg/M2/wk IV.
When remission was achieved, consoli
dation was accomplished with a three-
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day course of 6-mercaptopurine 1.0

gm/ M2 / day IV, followed by three days
of methotrexate 10 mg/M2/day IV. On
the seventh day, the patient received a

single dose of cyclophosphamide 600
mg/M" IV. Two weeks after the con

solidation, CNS prophylaxis was begun.
Rads to the cranium (2400) were ad
ministered over 2�� weeks concurrently
with methotrexate 12 mg/ M2 twice a

week intrathecally, for five doses. Upon
completion of the CNS prophy.laxis,
maintenance therapy was begun with 6-

mercaptopurine 50 mg/ M2 / day po, cy
clophosphamide 200 mg/ M2 /wk po,
and methotrexate 20 mg/ M2 / wk po. In
addition, beginning 70 days after the
first remission and every 12 weeks there
after, a "reinduction" pulse was given
which consisted of vincristine 1.5 mg/
M2/wk IV for three weeks and predni
sone 40 mg/ M2 / day po for 15 days.
During maintenance therapy, the goal
was to keep the WBC between 3,000
and 5,000.

Following discharge the patient re

ceived a total of 3500 rads to the larynx
and neck: 2000 rads initially followed
by 1500 rads one week later. She toler
ated the radiation and induction chemo
therapy well. Bone marrow aspiration in

mid-January, 1973, was again negative
for tumor cells. However, hypocellular-
ity secondary to the chemotherapy was

appreciated. Lateral neck films at this
time showed complete resolution of the
soft tissue swelling.

Following consolidation, she devel
oped fever and oral ulcers. Her appe�ite
deteriorated and she refused oral fluids.
Therefore, she was admitted to UCLA
for a second time on January 30.

Pertinent physical findings included a

temperature of 40 C, small ulcerations
on the buccal mucosa and lips, injected
pharynx, grade 2/6 systolic ejection
murmur, and anal ulcers with perianal
erythema. She was not dehydrated
clinically, and there had been no change
in her weight since discharge six weeks
previously.

Hemogram showed a hemoglobin of
7.2 gm/ml, WBC 200 with no neutro

phils and a platelet count of 24,000.
Blood and urine cultures obtained on ad-

mission were negative, but a throat cul
ture grew B hemolytic streptococcus.
Stools were guaiac negative.

Because of suspected sepsis, she was

started on gentamicin 5 mg/kg/ day IY,
divided into q7h doses and cephalothm
150 mg/kg/ day IV, divided into q6h
doses. These were discontinued and re

placed by penicillin-G 50,000 units/kg/
day IV, divided into q6h doses. After
48 hours she became afebrile. Neverthe
less, the penicillin was continued for. a

full ten days. Her hydration was mam

tained intravenously and her perianal
inflammation treated with sitz baths. All
antitumor chemotherapy was withheld.
The oral and anal lesions healed, and
her oral intake returned to normal. She
was discharged after 12 days.

The hemogram just prior to discharge,
following an infusion of one unit of
packed red blood cells, showed a hemo
globin of 9 gm, with a WBC of 5,300
with 54% neutrophils and 8 bands. The

. platelet count was 120,000.
One week after discharge the CNS

prophylaxis was begun and well-tolerat
ed. Following completion of that phase
of chemotherapy she was started on the
maintenance phase. Subsequently the
patient continued to do well without
signs of significant toxicity from the
chemotherapy.

Direct laryngoscopy in June, 1973,
showed the larynx to be perfectly nor

mal in every respect (Fig. 4). Chemo
therapy was discontinued in October,
1975. The patient has been free of clin
ical disease for two years and nine
months. Bone marrow and cerebrospinal
fluid examination at the time the treat
ment was stopped were normal. She
has been off medication now for 27
months and remains clinically free of
disease.

DISCUSSION

This patient appears unique in that
we have been able to find only one other
reported case of lymphosarcoma of the
larynx in a child." Lymphosarcomas in
general are uncommon in children, with
overall incidence of 3.5-10% of all child
hood tumors.":" The term lymphosar
coma encompasses all the non-Hodg
kin's tumors of lymphoid origin.
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The age distribution in children sug- prophylaxis, meningeal relapse is an im

gests a bimodal occurrence with peaks portant cause of treatment failure."
at 5 and 12 years.v" Seventy-five per- The overall five year survival rate re
cent of these tumors originate in the ported for children with non-Hodgkin's
peripheral lymph nodes, usually in the lymphoma prior to 1963 was 9%.13 Cell
cervical region.1o,1l Other common sites type and location of the primary tumor
in descending order include the medias- were not significant variables. More re
tinurn, abdomen, and pharynx. Pharyn- cently, multidisciplinary treatment has
geal involvement, presenting as an en- resulted in survivals of 44 to 51%.13,17,18
larging mass, accounts for less than 10% In these series, staging according to the
of cases. Ann Arbor classification is an important

Current efforts at therapy are direct- factor, with the above survival figures
ed not only at the primary tumor, but representing Stages I and II.19
also towards the prevention of conver- Our patient's course confirms the ne
sion to acute lymphocytic leukemia and cessity for an aggressive approach to
central nervous system involvement. diagnosis and treatment. Evaluation
Prior to 1968, leukemic transformation should include hemogram, urinalysis,occurred in up to 50% of reported cas- chest roentgenogram, lumbar puncture,eS,12 but with more agressive protocols, bone marrow aspiration, liver-spleensuch as that used in our patient, the

scan, intravenous pyelogram, and bone
conversion rate appears to be decreas-

survey. New protocols using even more
ing.12,13 Clinical central nervous system aggressive chemotherapeutic agents and
involvement was uncommon prior to irradiation, with CNS prophylaxis, are
effective systemic treatment.v-" How- under evaluation and will, hopefully,
ever, recent data show that, with im- improve the prognosis for patients with
proved systemic regimens without CNS these tumors.
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ADDENDUM

The patient was seen again at UCLA on June 26, 1978 following a bump on the head, and
was found to have a 5 x 5 em right frontal parietal mass. An excisional biopsy revealed a low
grade fibrosarcoma or fibrous histiocytoma, but the final diagnosis will depend on her future
course.



EPIDERMOLYSIS BULLOSA ASSOCIATED WITH LARYNGEAL STENOSIS
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Los ANGELES, CALIFORNIA

A boy with epidermolysis bullosa developed progressive laryngeal obstruction after age
six months, with tracheotomy necessary at age three years. By eight years, the larynx was com

pletely occluded by web and scar. Stenosis recurred repeatedly over the next seven years, three
to six months after each corrective procedure, but laryngeal patency has been better-maintained
since age 15. Laryngeal stenosis, presumably secondary to epithelial detachment, although a

rare complication of epidermolysis bullosa, can be serious and life-threatening.

Skin lesions are of importance to the
otolaryngologist because many derma
tological problems have representations
in the ear, nose, and throat, esophagus,
and tracheobronchial tree, Cutaneous
hemangiomata, cafe au lait spots, neu

rofibromata or papillomata (skin and
venereal), for example, may indicate
the presence of otolaryngologic disease.
This report of a laryngeal stenosis, a

problem not heretofore reported in the
hereditary skin disease epidermolysis
bullosa, hence seems appropriate.

Epidermolysis bullosa is a hereditary
disease of the skin, best known to oto

laryngologists because of dysphagia
from involvement of the esophagus with
stricture formation (Fig. 1). There have
been no reports of laryngeal involve
ment in epidermolysis bullosa in the
American literature, although involve
ment of the oropharynx and bronchial
tree have been reported.'

Epidermolysis bullosa was first re

ported by Fox in 1879.2 Schild et al
report and give historical evidence of
esophageal involvement by this disease."
As of 1974,4 approximately 50 cases of
esophageal stricture in epidermolysis
bullosa had been reported. No mention
has been made of laryngeal involve
ment by the disease (epidermolysis bul
losa) and in treating strictures under
general anesthesia, no mention has been
made of postintubation reactions or se

quellae in the larynx or trachea. Three
cases of stricture of the esophagus asso

ciated with this disease have been seen

at CHLA, but the patient reported here
is the only known instance of severe and
prolonged chronic laryngeal stenosis in

epidermolysis bullosa.

DISCUSSION OF THE DISEASE

Epidermolysis bullosa is a rare hered
itary skin disorder characterized by the
formation of vesicles, bullae and ulcera
tion following mechanical trauma (Fig.
3). The bullae break and heal with
scarring. The dystrophic form is asso

ciated with mutilating contractures of

Fig. 1. Lateral x-ray showing stricture
of esophagus.
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Fig. 2. Severe ulcerations of face, neck, chest and extremities which bleed easily.
The tracheotomy site ulceration is seen.

fingers, webbing, loss of nails, and bony
changes. Approximately one third of
those affected die in early childhood,
usually from complicating infection.

For details of electron microscopy
and light microscopy of skin lesions the
reader is referred to Pearson et al."
There is only one autopsy report of
findings in the larynx," showing squa
mous metaplasia and invasion of upper
layers of the epidermis by monilial fila
ments.

CASE REPORT

M.M., an eight-year-old male, was

first seen by us on July 31, 1970. One
of three siblings, he was noted at age
three days to have findings typical of
epidermolysis bullosa. Other than prob-

'lems with skin lesions, he was well until
six months of age. He then began to
have respiratory difficulty, with loss of
"vocal power," and with each cold, de
veloped increasing respiratory obstruc
tion. The respiratory distress and loss
of voice progressed and at three years
of age he was noted to be very stridor
ous. On May 28, 1965, severe distress
from airway obstruction resulted in his
hospitalization elsewhere. He was given
symptomatic treatment, but airway ob
struction increased, and a tracheotomy
was performed on May 29, 1965. Post
operatively, he did well, and was dis
charged on June 8, 1965. Direct laryn
goscopy was performed after endotra-

cheal anesthesia and tracheotomy had
been performed, and the larynx was re

ported as normal except for subglottic
edema.

Since his tracheotomy he had had no

laryngeal treatment. His tracheotomy
tube was periodically changed, and his
voice became progressively poorer until
it was completely lost. On July 31, 1970,
examination showed severe ulceration
of face, neck, chest (Fig. 2), and ex

tremities, and the hands showed scarring
and defective nails and digits. Ear
canals and nasal vestibulae were ul
cerated. Oral lesions were also present,
and he had a buccoesophagea] voice.
Occlusion of the tracheotomy tube
showed the larynx to be completely
blocked. Indirect laryngoscopy revealed
a complete closure of the larynx at the
cordal level and the right arytenoid was

dislocated medially; no orifice could be
identified. Since the patient was on

steroid treatment, he was hospitalized
at CHLA. Laryngoscopy was performed
on November 30, 1970.

Direct laryngoscopy showed the lar
ynx to be closed by a web at the cordal
level, with a posterior scar band in the
interarytenoid area (Fig. 4). The web
was incised and the larynx dilated and
he was discharged on the day of sur

gery. Five days later his voice was good,
and the airway was improved (Fig. 5).
Within three months the larynx again



Fig. 3. Esophageal lesion showing subepithelial vesicles (bulla formation), and ul
ceration with inflammation. (H & E X32)

Fig. 4. View of larynx showing complete closure at vocal cord level by web with
thick interarytenoid scar.

Fig. 5. View of larynx after multiple procedures. The interarytenoid scar is still pres
sent. The airway is patent.

Fig. 6. The larynx after incision of the web.
Fig. 7. Increased glottic chink after multiple incisions.
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closed, and he subsequently required
numerous procedures at three to six
month intervals to correct the recurrent
stenosis. Stenting was attempted hut
severe reaction in the skin of the neck
resulted.

one third normal (Fig. 6). On Novem
ber 16, 1977, another procedure was

performed, and the tracheotomy tube
size was reduced. Since for the past year
the laryngeal opening has been ade
quate, it is planned to decannulate him
soon (Fig. 7). His skin lesions still are

From April until November, 1977, his troublesome, but otherwise he functions
larynx remained patent, but closed to well.
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NEUROFIBROMA OF THE LARYNX IN A CHILD
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Laryngeal obstruction due to neurofibromatosis in a girl with von Hecklinghausen's dis
ease first occurred in the neonatal period, and recurred by age seven years. She has done well
for four years following laryngofissure surgery. Pharyngeal and laryngeal neurofibromatosis are

rare manifestations of von Recklinghausen's disease. The dominant hereditary pattern of this
disease requires that the condition be considered when respiratory distress occurs in the child
of an affected parent, whether or not skin tumors or other features are present.

Neurogenic tumors of the larynx are

uncommon, and very rare in infancy.
This paper reports on a child who had
had a neurofibroma removed from the
neck, at another hospital, in the neonatal
period, and who could not be decan
nulated because of a similar tumor in
the larynx.

HISTORY

Generalized neurofibromatosis, or von

Recklinghausen's disease, is not uncom

mon. First described by von Reckling
hausen in 1882, it is usually a familial
disease, occurring in approximately 1 in

3,000 births (Crowe et al).l A laryngeal
lesion was first described by Suchanek
in 1925.2 Cummings et al" reviewed the
world literature up to 1961, and stated
that 77 neurogenic laryngeal tumors had
been reported. Eleven were neurofibro
mas associated with von Recklinghaus
en's disease. The youngest patient was

a 16-year-old. Seven hundred twenty
two benign laryngeal lesions were re

viewed by New and Erich.' who found
only one neurofibroma. (Holinger and
Cohen" reported a single patient with
neurofibroma.) In their review of 1,197
benign tumors of the larynx, Van Loon
and Diamond? reported only one neuro

fibroma. Gibbs et al' reported an infant
three months of age with laryngeal and
tracheal neurofibroma, and Smith, 8

three cases of solitary laryngeal neuro

fibroma, two in six-year-old males, one

removed by the lateral neck approach
and the other by laryngofissure.

The diagnosis maybe made by direct
laryngoscopy and biopsy. The lesion
most often occurs in the supraglottic
larynx, is submucosal, and produces
dysphonia and airway obstruction. A
smooth mass lesion of this type which is

slowly progressive, especially with a

family history of neurofibromatosis,
should alert the laryngologist to the
probable diagnosis.

CASE REPORT

RS., born on November 13, 1967, was

first admitted to CHLA on July 28, 1971.
Her history was that of having respira
tory difficulty with cyanosis, and with a

tumor mass noted in the right side neck
soon after her birth. (The mother had
von Recklinghausen's disease but two
other siblings were normal). She was

hospitalized in another hospital, where
a large neurofibroma was removed from
the hypopharynx and larynx through a

lateral pharyngotomy approach. A
tracheotomy and gastrostomy were per
formed. Following surgery she required
hospitalization for 18 months. She even

tually had her gastrostomy tube removed
but still required the tracheotomy.

On admission to CHLA she was a

well-developed, well-nourished Cauca
sian female, 3}� years of age, who wore

a tracheotomy tube. Her voice -

was

husky and her airway through the larynx
was only fair. Multiple cafe au lait spots
were noted, but no skin tumors were

found. There was a healed right neck
29
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Fig. 1. Laryngoscopic view shows the smooth mass filling the right
ventricular band obliterating the ventricle.

Fig. 2. View of epiglottis shows infiltration on the right side due to
neurofibroma invasion.

Fig. 3. View of postoperative larynx immediately following removal of
neurofibroma through a laryngofissure.

Fig. 4. Three-month postoperative view of the larynx.
Fig. 5. Neurofibroma of larynx, showing hyperplastic nerve with thick

fibrous sheath and adjacent myxoid (Anton's type B) tissue. (H & E X75)
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scar and a gastrostomy scar. She was

alert, active and in no distress. An x-ray
of the chest was normal and the blood
count and urinalysis were normal.

Direct laryngoscopy and broncho
scopy under general anesthesia were

performed. The procedures revealed the
following findings: the base of the
tongue, epiglottis, arytenoid and ary
epiglottic folds were normal. There was

fullness of the right false cord by a

smooth tumor mass obliterating the ven

tricle (Fig. 1). The right vocal cord re

mained in the midline and did not move

on abduction or adduction. The trache
obronchial tree was found to show in

flammatory changes and mucopurulent
secretion. The tracheotomy tube was

changed and her infection was treated
with antibiotics. Esophagoscopy per
formed at this time revealed narrowing
of the pharynx and indentation of the
right piriform sinus. The esophagus was

normal.

The patient was seen four times over
the next nine months and on April 17,
1972 she was decannulated. On May 18,
1972 she was again seen because of in

creasing respiratory difficulty particu
larly at night, and she was hospitalized.
On June 5, 1972 the tracheotomy was

replaced.
Repeated laryngoscopies revealed

progressive enlargement of the laryn
geallesion but because she could toler
ate plugging of the tracheotomy tube
she was decannulated on March 6, 1974
only to return with fever and respiratory
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obstruction. The tracheotomy cannula
was reinstated on March 12, 1974.

Complete pediatric workup revealed
a child with complaints of dizziness and
headaches and a functional heart mur

mur. Chest x-ray, skull x-ray, brain scan,
electroencephalogram, barium enema

and upper gastrointestinal x-rays, and
IVP were all reported as normal.

On July 3, 1974 direct laryngoscopy
and bronchoscopy were again per
formed. The laryngeal findings were

those of supraglottic mass, smooth and
submucosal, filling the right side of the
larynx and arytenoid area. Again the
right side of the larynx was fixed. The
epiglottis was also infiltrated (Fig. 2).
Laryngofissure surgery was performed
on July 18, 1974. Using surgical micro
scopy, the plexiform neurofibroma was

dissected and removed by following the
tumor into the aryepiglottic folds, epi
glottis, and base of the tongue (Fig. 5).
Following closure, direct laryngoscopy
revealed good patency of the larynx,
and for the first time the right true cord
could be well visualized (Fig. 3).

The postoperative period was un

eventful and she was discharged on the
ninth postoperative day. On October 7,
1974 she was decannulated (Fig. 4)
but the tracheocutaneous fistula was not
closed until July 2, 1976 because of her
mother's fears that she would again
need tracheotomy. Follow-up reveals a

good airway, and she has had no prob
lems to this time.
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