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TRANSACTIONS

OF THE

AMERICAN LARYNGOLOGICAL ASSOCIATION
VOLS. 66 to 74 (1944-1953) INCLUSIVE

INDEX COF SUBJECTS

A

Abductor
paralysis, bilateral of larynx, some problems in surgical treatment of
(Kelly), 1944, 149. :
paralysis of larynx, bilateral, extra-laryngeal surgical approach for ary-
tenoidectomy in (Orton), 1944, 160

Absorption of air from frontal sinus, vacuum frontal sinusitis. Experimental
study on dogs (Ballenger, H. C., and Ballenger, J. J.), 1952, 104

Accessory Sinus, stereoscopic vs plain films in examinations of (Law), 1944,
109

ACTH and cortisone, use of in the field of otolaryngology (Williams), 1952,
49

Acute
suppurative frontal sinusitis, discussion of, intracranial complications
(Maxwell) 1950, 56
suppurative frontal sinusitis, discussion of, pathology (McMahon), 1950,

suppurative frontal sinusitis, discussion of, treatment (Goodale) 13950, 51
suppurative frontal sinusitis, discussion of, summary (Mosher) 1930, 66

Aerosinusitis resume (Campbell), 1944, 65
Adamantinoma of maxillary sinus, report two cases (Heatly), 1945-46, 215

Adenoids
and tonsils, realism in surgery of (Blassingame, C. D.), 1953, 247
and tonsils, surgery of, realism in (Blassingame, C. D.), 1953, 247

Advances, recent, in our knowledge of cancer (Aub), 1949, 187

A former secretary’s appraisal of earlier programs of the association
(Coates), 1949, 174

Aid, the laminagraph, in diagnosis of diseases of larynx (Schall, L. A.), 1953, 96
Air
absorption of, from frontal sinus, vacuum frontal sinusitis. Experimental
study on dogs (Ballenger, H. C., and Ballenger, J. J.), 1952, 104
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Air
currents, respiratory: Their clinical significance (Proetz), 1951, 73
passages, upper, plasma cell tumors of, primary (Heatly, C. A.), 1853, 52
passages, upper, primary plasma cell tumors of (Heatly, C. A.), 1953, 52

Allergic rhinitis, Benadryl in treatment of (Lierle and Dickinson), 1947, 95
Aliphatic versus aromatic amines as vasoconstrictors (Chen), 1948, 122

Allergy, special emphasis on, in otolaryngology, modern trends in (Ashley),
1951, 177

Amines, aliphatic versus aromatic, as vasoconstrictors (Chen), 1948, 122
Amyloid disease of larynx, primary (McCall, J. W.), 1253, 82
An allergic disease, Lermoyez’s syndrome (Eagle), 1948, 33

Analysis:
renown arises from personal effort (Lillie), 1949, 169
what lessons may we derive from these: accent on youth (Proetz), 1949,
166

Anesthesia, recent items of interest on, to laryngologists (Adriani, John),
1953, 208.

An internist looks at specialism (Doane), 1949, 103
Anoxia, unrecognized, danger of in laryngology (Galloway), 1945-46, 41

Antibiotics

and chemotherapeutic drugs, influence of, on incidence and course of
deep neck infections (Beck), 1952, 73
influence of, on future of otolaryngology (McMahon), 1945-46, 121

Aphonia (McCaskey), 1945-46, 65

Apparatus to record the appearance of the subglottlc larynx by photography
(Tucker), 1949, 212

Apparently cured with streptomycin, rhinosclerosis (New, Weed, Nichols
and Devine), 1948, 157

Applicator, New, Universal. Radium and the lymphoid tissue of the naso-
pharynx and pharynx (Morrison), 1949, 30

Approach, suprahyoid, to surgical lesions at base of tongue (Blassingame),
1952, 32

Arytenoidectomy, extra-laryngeal approach for, in bilateral abductor par-
alysis of larynx (Orton), 1944, 160
Associated
paralyses of the larynx (Cody, Jr.), 1945-46, 76
symptomatology of diseases of the epipharynx (Theobald), 1948, 89
Atresia of pharynx (Imperatori), 1944, 187

Aureomycin therapy, preliminary report of: Review of 109 cases papilloma
of the larynx (Holinger, Johnston and Anison), 1920, 171

Azygos lobe of the lung (Neil), 1950, 14

B
Base of tongue, surgical lesions at, suprahyoid approach to (Blassingame),
1952, 32
Benadryl in treatment of allergic rhinitis (Lierle and Dickinson), 1947, 95
Benign tumors of the larynx (Holinger and Johnston), 1951, 140

Bilateral
abductor paralysis of larynx, extra-laryngeal surgical approach for ary-
tenoidectomy in (Orton), 1944, 160
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Bilateral
abductor paralysis of larynx, some problems in surgical treatment of
(Kelly), 1244, 149

Body carotid, tumor of (Viole), 1944, 209

Bony stenosis of the larynx (Canfield), 1949, 129

Botulism and residual polio cases, tracheotomy in (Orton), 1952, 124
Branchiogenetic carcinoma (Hill and Goodof), 1952, 21

Bronchial tree, volume of, at various levels and its possible physiological
significance (Hilding, A. C., and Hilding, D.), 1948, 47

Bronchiectasis in children, bronchograph in (Wishart), 1947, 133
Bronchography

in bronchiectasis in children (Wishart), 1947, 133

in children (Wishart), 1952, 61
Bronchology, precision. A must in thoracic surgery (Priest, R. E.), 1953, 227
Brothers, scleroma in two natice born (Cunning), 1947, 118

Bulbar poliomyelitis, present status of tracheotomy in (Priest and Boies),
1951, 106

C
Cadavers
dissection of one hundred, revised conception of recurrent laryngeal
nerve paralysis, based on (Morrison), 1952, 132
revised conception based on dissection of one hundred; recurrent lar-
lyngeal nerve paralysis (Morrison), 1952, 132
Cancer ;
extrinsice, of larynx, pathology and surgery of (Orton), 1947, 55
of larynx, a statistical study (Schall and Ayash), 1948, 164
of larynx, choice of treatment (Cunning), 1950, 72
of the vocal cord, intralaryngeal operation for (Le Jeune), 1945-46, 92
recent advances in our knowledge of (Aub), 1949, 187
Carcinoma
branchiogenetic (Hill and Goodof), 1952, 21
in-situ of larynx (Miller, A. H., and Fisher, R. R.), 1953, 129
larynx, laryngofissure, window for (Broyles), 1951, 173
larynx, window laryngofissure for (Broyies), 1951, 173
of larynx, removal of, with immediate skin graft f01 repair (Figi), 1950,
82
of trachea (Engler), 1948, 178
Carotid-body, tumor of (Viole), 1944, 209
Cartilage hemografts in rhinoplasty: a critical evaluatlon (Salinger), 1952,
94
Case reports, rhinolith (Van Alyea and Makart), 1952, 41
Cases
botulism and residual poliomyelitis (Orton), 1951, 124
one hundred nine, review of, with preliminary report of aureomycin ther-

apy, papilloma of larynx (Holinger and Johnston), 1950, 171
report of two, moniliasis of larynx (Cody), 1948, 151

Causes of hoarseness in children (White), 1945-46, 57
Cell, plasma, tumors, primary, of upper air passages (Heatly, C. A.), 1953, 52
Cervical region, chordomas of (Imperatori), 1947, 106

Changes tissue, in sinus membranes after penicillin treatment (Fenton and
Larsell), 1847, 101

Chemotherapeutic drugs and antibiotics, influence of, on incidence and course
of deep neck infections (Beck), 1952, 73
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Children
bronchiectasis, bronchography in (Wishart), 1247, 133
bronchography in (Wishart), 1947, 61
bronchography in, bronchiectasis in (Wishart), 1947, 133
some causes of hoarseness in (White) 1945-46, 57
Choice of treatment in cancer of larynx (Cunning), 1950, 72
Chordoma, final report and re-evaluation of treatment (Orton, H. B.), 1953, 145
Chordomas of the cervical region (Imperatori), 1247, 106
Chronic
cicatricial stenosis, plastic reconstruction of the larynx for (Woodward),
1950, 97
frontal sinusitis, surgical treatment of (Boyden, G. L.), 1952, 121
sinus infection, etiology, treatment and prevention of (Crowe and Lett),
1948, 82

Cicatricial stenosis, chronic, larynx, plastic reconstruction of the (Wood-
ward), 1950, 97

Clinical

entity, disappearing: tuberculosis laryngitis (Fenton), 1952, 16

entity: hypertrophy of masseter muscle (Maxwell and Waggoner), 1951,
193

entity. masseter muscle, hypertrophy of (Maxwell and Waggoner), 1951,
193

entity, muscle, masseter, hypertrophy of (Maxwell and Waggoner), 1951,
193

pathological entity, smoker’s larynx (Myerson), 1950, 162

significance of laryngeal keratosis as a pre-malignant lesion (Putney, F.
J., and O’Keefe, J. 0.), 1953, 117

significance of nerve distributions in laryngology (Furstenberg and Cros-
by), 1948, 65

significance, respiratory air currents (Proetz), 1951, 73
Cold, common, summary of some known facts concerning (Hilding), 1944, 87
Common cold, summary of some known facts concerning (Hilding), 1944, 87
Complications

ear, nose and throat, in sarcoidosis (Lindsay and Perlman), 1951, 205
following irradiation of the thyroid gland (Lukens) 1948, 99
intracranial, frontal sinusitis, acute suppurative, discussion of (Maxwell),
1950, 56
surg‘icél. of diverticulum of pharynx (Phelps, K. A.), 1953, 240
Conception revised, based on dissection of one hundred cadavers, recurrent
laryngeal nerve paralysis (Morrison), 1952, 132
Congenital
cysts and fistulae about the head and neck (Blassingame), 1945-46, 189
dermoid of nasopharynx (Foster), 1944, 179
lymphangiomatous macroglossia with cystic hygroma of the neck
(Lierle), 1944, 194
Contact ulcer granuloma (New and Devine), 1949, 42
Contribution of older fellows, 1949, 150
Cord, vocal, intralaryngeal operation for cancer of (Le Jeune), 1945-46, 92
Cortical venous thrombosis—Its location and its sources (Stuart, O’'Brien and
MecNally), 1951, 39
Cortisone
and ATCH, use of in the field of otolaryngology (Williams), 1952, 49

effect of on nonspecific granuloma of the midline tissues of the face
Williams and Hochfilzer), 1950, 134
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Course
and incidence of deep neck nfections, influence of chemotherapeutic drugs
antibiotics on (Beck), 1952, 73
post-operative, superichondral total laryngectomies, report of (Welzl and
Broyles), 1948, 197
Cranial injuries, place of tracheotomy in (McCart), 1952, 160
Crtical evaluation: cartilage hemografts in rhinoplasty (Salinger), 1952, 94
Cured, apparently, with streptomycin, rhinosclerosis (New, Weed, Nichols
and Devine), 1948, 157
Currents, air, respiratory: their clinical significance (Proetz), 1951, 73
Cystic
degenerative lesions of the frontal and ethmoidal sinuses (Lillie and

Lake), 1948, 110
hygroma of neck, with congenital lymphangiomatous macroglossia

(Lierle), 1944, 194
Cysts, congenital, about the head and neck (Blassingame), 1945-46, 189

D

Danger of unrecognized anoxia in laryngology (Galloway), 1945.46, 41

Deep neck infections, influence of chemotherapeutic drugs and antibiotics
on, in the course of (Beck), 1952, 73

Deformities, traumatic of the nasal septum (Salinger), 1944, 46

Degenerative cystic lesions of the frontal and ethmoidal sinuses (Lillie and
Lake), 1948, 110 i

Dermoid, congenital of nasopharynx (Foster), 1944, 179

Diagnosis |

and therapy, etiology of head pain, modern role of rhinologist in (Boies),
1950, 119

diseases of larynx, laminagraph, as an aid in (Schall, L. A.), 1953, 96
laminagraph, as an aid in, diseases of the larynx (Schall, L. A.), 1953, 96

Diphtheria, present status of (Place), 1947, 84

Direct visualization of eustachian tubes, orifices and lumens, study of, on
patients with large operative defects (Simpson and Witcher), 1947, 43

Disappearing clinical entity: tuberculous laryngitis (Fenton), 1952, 16

Discussion
of acute suppurative frontal sinusitis:
pathology (McMahon), 1950, 44
treatment (Goodale), 1950, 51
intracranial complicatons (Maxwell), 1950, 56
summary (Mosher), 1950, 66
Disease
amyloid, primary, of the larynx (McCall, J. W.), 1953, 821
an allergic, Lermoyez’s syndrome (Eagle), 1948, 33
primary amyloid of larynx (McCall, J. W.), 1953, 821
Diseases
of the epipharynx, associated symptomatology of (Theobald), 1948, 89
larynx, diagnosis of, laminagraph as an aid in (Schall, L. A.), 1953, 96

Dissection, one hundred cadavers, revised conception on; recurrent laryn-
geal nerve paralysis (Morrison), 1952, 132

Distributions, nerve, of clinical significance, in laryngology (Furstenberg and
Crosby), 1948, 65
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Diverticulum
pharynx, surgical comphcatlons of (Phelps, K. A.), 1953, 240
pulsion, of hypopharynx and its surgical treatment (Jackson, C. L., and
Norris), 1947, 128
Dogs, experimental study on. Agsorption of air from fontal sinus, vacuum
frontal sinusitis (Ballenger, H. C., and Ballenger, J. J.), 1952 104,

Drainage, frontal, sinus (Van Alyea) 1845-46, 199

E

Ear, nose and throat complications in sarcoidosis (Lindsay and Perlman),
1951, 205

Effect of cortisone on nonspecific granuloma of the midline tissues of the
face (Williams and Hochfilzer), 1950, 134

Emphasis on allergy in otolaryngology, modern trends in (Ashley), 1951, 177

End results of treatment of parotid tumors, pathology (Xirklin, Harrngton,
McDonald and New), 1951, 104

Entity
clinical, hypertrophy of masseter muscle (Maxwell and Waggoner), 1951,
193
clinical, masseter muscle, hypertrophy of (Maxwell and Waggoner), 1951,
193
clinical, muscle, masseter, hypertrophy of (Maxwell and Waggoner), 1951,
193

clinical, pathological, smoker’s larynx (Myerson), 1950, 162
disappearing clinical: tuberculous laryngitis (Fenton), 1952, 16
Epiptharynx
associated symptomatology of diseases of (Theobald), 1948, 89
diseases of, associated symptomatology of (Theobald), 1948, 89
Ethmoid region, fibroma of (Simpson), 1944, 203
Ethmoidal
and frontal sinusitis, treatment of osteomyelitis of the skull resulting
from (Simpson), 1951, 30
sinuses, mucoceles, pyoceles and cystic degenerative lesions of (Lillie
and Lake), 1948, 110 s
sinuses, mucocele, simplified surgical treatment of (Goodyear), 1944, 19
Etiology
head pain, diagnosis and therapy of, the modern role of rhinologist in
(Boies), 1950, 119
treatment and prevention of chronic sinus infection (Crowe and Lett),
1948, 82
undetermined, in malignant recurring nasal hemorrhage (Salinger), 1944,
197
Eustachian tubes, their orifices and lumens, study of, on patients with large
operative defects, giving direct visualization (Simpson and Witcher), 1947,
43
Evaluation, critical: cartilage homografts in rhinoplasty (Salinger), 1952, 94
Examinations, accessory sinus, stereoscopic vs plain films, in (Law), 1944, 109
Experimental study on dogs. Absorption of air from frontal sinus, vacuum
frontal sinusitis (Ballenger, H. C., and Ballenger, J. J.), 1852, 104
Extrinsic cancer of the larynx, pathology and surgery of (Orton), 1947, 55

F

Face nonspecific granuloma of, midline tissues of, effect of cortisone on
(Williams and Hochfilzer), 1950, 134
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Facial midline tissues, lethal granulomatous ulceration involving the (Wil-
lams), 1949, 54
Factors influencing the growth of lymphoid tissue (White), 1949, 17
Facts, summary of some known, concerning the common coid (Hilding), 1944,
87
Fibroma
-neuro, pharynx, with paralysis of larynx following operation (Hill), 1944,
182
ethmoid and frontal region (Simpson), 1944, 203
nasopharyngeal, surgical treatment of (Brown), 1947, 36
Fibro-sarcoma of larynx (Foster), 1944, 171
Field of otolaryngology, use of Cortisone and ACTH in (Williams), 1952, 49

IFilms, stereoscopic vs plain, in accessory sinus examinations (Law), 1944,
109

Final report and re-evaluation of treatment of chordoma (Orton, H. B.), 1953,
145

Fistulae, congenital, about the head and neck (Blassihgame), 1945-46, 189
TFrontal

and ethmoidal sinusitis, treatment of osteomyelitis of the skull resulting
from (Simpson), 1951, 30

fibroma of region (Simpson), 1944, 203

sinus, absorption of air from, vacuum frontal sinusitis. Experimental
study on dogs (Ballenger, H. B., and Ballenger, J. J.), 1852 104

sinus drainage (Van Alyea) 154548, 109

sinuses, mucoceles, pyoceles and cystic degenerative lesions of (Lillie
and Lake), 1948, 110

sinusitis, acute suppurative, discussion of, intracranial compilications
(Maxwell), 1950, 56

sinusitis, acute suppurative, discussion of, pathology (McMahon), 1350,
44

sinusitis, acute suppurative, discussion of, summary (Mosher), 1950, 66

sinusitis, acute suppurative, discussion of, treatment (Goodale), 1950, 51

sinusitis, chronic surgical treatment of (Boyden G. L.) 1952, 121

sinusitis, vacuum: absorption of air from frontal sinus. Experimental
study on dogs (Ballenger, H. C., and Ballenger, J. J.), 1952, 104

surgery secondary, problem of (Weille) 1945-46 151

sinuses, mucocele, simplified surgical treatment of (Goodyear), 1944, 19

Future

otolaryngology, and present status of (Lierle), 1950, 105
of otolaryngology, influence of suifonamides and antibiotics on (Me-
Mahon), 1945-46, 121

G
Graft
hemilaryngectomy and subtotal laryngectomy, immediate skin in (Figi,
AT 11958, 51476

immediate skin, in hemilaryngectomy and subtotal laryngectomy (Figi,
B A 19535 1476

skin, for repair, larynx, after removal of carcinoma of (Figi), 1250, 82
suptotal laryngectomy and hemilaryngectomy, inmmediate skin in (Figi,
SA ) 195816
Gland, thyroid, complications following irradiation of (Lukens), 1948, 99
Granuloma
contact ulcer (New and Devine), 1249, 42

nonspecific of midline tissues of face, effect of cortisone on (Williams
and Hochflzer), 1950, 134
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Granulomatous lethal ulceration involving the midline facial tissues (Wil-
liams), 1949, 54
Growth of lymphoid tissue, factors influencing (White), 1949, 17

H

Head
congenital cysts and fistulae, about the (Blassingame), 1945-46, 189
pain, diagnosis and therapy of etiology of, the modern role of the rhi-
nologist in (Boies), 1950, 119
Hemangioma of the mouth (Figi), 1947, 67
Hemografts, cartilage, in rhinoplasty: a critical evaluation (Salinger), 1952,
method of maintaining a satisfactory airway and voice (Goodyear), 1949,
20
Hemilarﬁngectomy and subtotal laryngectomy with immediate skin graft
Eigl; B AL, 1953176 .
94
Hemorrhage, recurring nasal, malignant, of undetermined etiology (Salinger),
1944, 197
Hoarseness, some causes of in children (White), 194546, 57
Hygroma, cystic of neck, with congenital lymphangiomatous macroglossia
(Lierle), 1944, 194
Hyperplastic sinusitis, treatment of (Davison, F. W.), 1953, 191
Hypopharynx pulsion, diverticulum of, its surgical treatment (Jackson, C. L.,
and Norris), 1947, 128

Immediate :
hemilaryngectomy and subtotal laryngectomy skin graft in (Figi, F. A.),
1953, 176
skin graft in hemilaryngectomy in subtotal laryngectomy (Figi, F. A.),
1950, 82
skin graft in hemilaryngectomy an dsubtotal laryngectomy (Figi, F. A.),
1953, 176
subtotal laryngectomy and hemilaryngectomy, skin graft in (Figi, F. A.),
1953, 176
Incidence and course of deep neck infections, influence of chemotherapeutic
drugs and antibiotics on (Beck), 1952, 73
Infections :
acute, of nose and throat, sensivitity from insufflation of powdered sul-
fonamides in (Ballenger), 1945-46, 114
chronic sinus, eticlogy, treatment and prevention of (Crowe and Lett),
1948, 82
1948, 82
neck, deep, influence of chemotherapeutic drugs and antbiotics on (Beck),
1952403
of the nose and throat, viral (Shea), 1951, 20
sinus, chronic, etiology, treatment and prevention of (Crowe and Lett),
viral, of the nose and throat (Shea), 1951, 20
Infestation, screwworm, cochliomyia Americana in man (Taylor), 1950, 150
Influence
of chemotherapeutic drugs and antibiotics on incidence and course of
deep neck infections (Beck), 1952, 73
of sulfonamides and antibiotics on future of otolaryngology (McMahon),
1945-46, 114
on future of otolaryngology, of sulfonamides and antibiotics (McMahon),
1945-46, 114
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Injuries, cranial, place of tracheotomy in (McCart), 1952, 160
In-situ carcinoma of larynx (Miller, A. H., and Fisher, H. R.), 1953, 82
Instruments
bronchoscopic anti-fogging devices (Broyles), 1947, 149
bronchoscopic tubes with optical telescopes, set of (Broyles), 1948, 204
forceps, suction (Broyles), 1953, 216
laryngeal Loupe, improved (Imperatori), 1947, 150
laryngoscope, an improved (Broyles), 1949, 212
laryngoscope anterior commissure (Tucker), 1950, 192
laryngoscope, new anterior commissure (Hollinger), 1945-46, 232
Insufflation of powdered sulfonamides in acute infections of nose and throat.
sensitivity from (Ballenger), 1945.46, 114
Internist looks at specialism (Doane), 1949, 103
Intracranial complications, frontal sinusitis, acute suppurative, discussion of
(Maxwell), 1950, 56
Intralaryngeal operaton for cancer of the vocal cord (LeJeune), 1945-46, 92
Intranasal medication, investigation into relative merits, certain methods of
introducing fluids into the nose (Cawthorne), 1945-46, 105
Irradiation of the thyroid gland, complications following (Lukens), 1948, 99
Items. recent, on anesthesia, of interest to laryngologists (Adriana. John),
1953, 208

K

Keratosis .
laryngeal as a pre-malignant lesion, clinical significance of (Putney, F. J.,
and O’Keefe, J. O.), 1953, 117
laryngeal, clinical significance of, as pre-malignant lesion (Putney, F. J.,
and O’Keefe, J. O0.), 1953, 117

Knowledge of cancer, recent advances in our (Aub), 1949, 187

1=

Laryngeal
and pharyngeal phenomena of vascular origin (Hansel, F. K.), 1953, 218
keratosis as a pre-malignant lesion, clincal significance of (Putney, F. J.,
and O’Keefe, J. O.), 1953, 117
nerve paralysis, recurrent; a revised conception based on dissection of
one hundred cadavers (Morrison, L. F.), 1952, 132
stenosis (Robb), 1949, 136
tuberculosis, observations based on twenty-eight years experience with
(Looper and Lyon), 1948, 134
Laryngectomies, superichondral, total, report of post-operative course of
1948, 197
Laryngectomized
patient, rehabilitation of (Schall), 1950, 96
patients, the nasal mucosa in the (Dixon, Herr and McCall), 1949, 113
Laryngectomy
hemilaryngectomy and sub-total, with immediate skin graft (Figi, F. A.),
1953, 176
sub-total, and hemilaryngectomy with immediate skin graft (Figi, F. A.).
1953, 176
Laryngitis, tuberculous: a disappearing clinical entity (Fenton), 1952, 16
Laryngocele (Richards), 1951, 157

Laryngocele, ventricular (Taylor), 1944, 114
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Laryngologists
anesthesia, recent items of interest to (Adriani, John), 1953, 208
recent items on anesthesia of interest to (Adriani, John), 1953, 208
Laryngology
danger of unrecognized anoxia in (Galloway), 1945-46, 41
nerve distributions of clinical significance in (Furstenberg and Crosby),
1948, 65

Laryngoscope, improved, for infants, equipped with an oxygen insufflation
apparatus (Tucker), 1949, 212
Larynx
amyloid disease of, primary (McCall, J. W.), 1953, 82
associated paralysis of (Cody Jr.), 1945-46, 76
aureomycin therapy, for papilloma of: review of 109 cases with a pre-
liminary report of (Holinger, Johnston and Anison), 1950, 171
benign tumors of (Holinger and Johnston), 1951, 140
bilateral abductor paralysis of, extra-laryngeal surgical approach for ary-
tenoidectomy in (Orton), 1944, 160
bilateral abductor paralysis of, some problems in surgical treatment of
(Kelly), 1944, 149
bony stenosis of (Canfield), 1949, 129
cancer of (Clerf), 1944, 167
cancer of, choice of treatment (Cunning), 1950, 72
cancer of, a statistical study (Schall and Ayash), 1948, 164
carcinoma in-situ of (Miller, A. H., and Fisher, H. R.), 1953, 129
carcinoma, laryngofissure, window for (Broyles), 1951. 173
carcinoma, removal of, with immediate skin graft for repair (Figi), 1950,
82
carcinoma, window laryngofissure for (Broyles), 1951, 173
diagnocis of diseases of, laminagraph as an aid in (Schall, L. A.), 1953, 96
diseases of, laminagraph as an aid in the diagnosis of (Schall, L. A.),
1953, 96
disease of, primary amyloid (McCall, J. W.), 1953, 82
extra-laryngeal surgical approach for arytenoidectomy in bilateral ab-
ductor paralysis of (Orton), 1944, 160
fibro-sarcoma of (Foster), 1944, 171
in-situ carcinoma of (Miller, A. H., Fisher, H. R.), 1953, 129
lamnagraph as an aid in diagnosis of, diseases of (Schall, I.. A.), 1953, 96
moniliasis of, report of two cases (Cody), 1948, 151
neurilemmoma (Schwannoma) of (McHenry, L. C.), 1953, 167
papilloma of: review of 109 cases with a preliminary report of aureomy-
cin therapy (Holinger, Johnston and Anison), 1950, 171
paralysis of, following operation for neurofibroma of pharyax {Hill),
1944, 182
plastic reconstruction of, for chronic cicatricial stenosis (Woodward),
195¢, 97
smoker’s. A clinical pathological entity (Myerson), 1950, 162
tumors of, benign (Holinger and Johnston), 1951, 140
Laminagraph as an aid in diagnosis of diseases of larynx (Schall, I.. A.),
1953, 96
Lermoyez’s syndrome, an allergic disease (Fagle), 1948, 33
Iesions

cvstic degenerative of the frontal and ethmoidal sinuses (Lillie and
Lake), 1248, 110

keratosis. pre-malignant laryngeal, clinical significance of (Putney. F. J,,
O’Keefe, J. 0.), 1953, 117

pre-malignant, laryngeal keratosis, clinical signi®cance of (Putney. F. J.,,
O’Keefe, J. 0.), 1953, 117

surgical at base of tongue, suprahyoid approach to (Blassingame), 1952,
32
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Lethal granulomatous ulceration involving the midline facial tissues (Wil-
liams), 1949, 54
Lobe, azygos, of the lung (Neil), 1950, 14
Location
and sources, cortical venous thrombosis (Stuart, O’Brien and McNally),
1951, 39
and 5sc;urces, thrombosis, cortical venous (Stuart, O’Brien and McNally).
951, 39
co:'tJiscal 3venous thrombosis, and sources (Stuart, O'Brien and McNally),
195739
Lung, azygos, lobe of (Neil), 1950, 14
Lymphangiomatous macroglossia, congenital, with cystic hygroma of the neck
(Lierle), 1944, 194
Lymphoid
tissue, factors influencing the growth of (White), 1949, 17
tissue of the nasopharynx and pharynx, radium and the. A New Univer-
sal Applicator (Morrison), 1949, 30

M

Macroglossia

congenital lymphangiomatous, with cystic hygroma of the neck (Lierle),
1944, 194 :

vmphanglomatous congenital, with cystic hygroma of the neck (Lierle),
1944, 194

Maintaining method of, a satisfactory airway and voice: hemilaryngectomy
(Goodyear), 1949, 205
Malignant
recurring nasal hemorrhage of undetermined etiology (Salinger), 1944,
{90
tumors of the nasopharynx (Williams), 1947, 30
Man, screwworm infestation in (Taylor), 1950, 150

Masseter muscle, hypertrophy of, a clinical entity (Maxwell and Waggoner),
1951, 193

Maxillary sinus, adamatinoma of, report two cases (Heatly), 1945-46, 215
Medication, intranasal (see intranasal) (Cawthorne), 1945-46, 105

Membrane, nasal mucous, pathology of, suggestions as to treatment of
(Schall), 1944, 127

Membranes, sinus, tissue changes in, after penicillin treatment (Fenton and
Larsell), 1947, 101

Mesenchyme of nose and sinuses (Rawlins, A. G.), 1953, 71

Method of maintaining a satisfactory airway and voice: hemilaryngectomy
(Goodyear), 1949, 205

Midline
facial tissues, lethal granulomatous ulceration involving the (Williams),
1949, 54

tissues of face, nonspecific granuloma of, effect of cortisone on (Williams
and Hochfilzer), 1950, 134

Modern

role of the rhinologist in diagnosis and therapy of etiology of head pain
(Boies), 1950, 119
trends in otolaryngology with special emphasis on allergy (Ashley), 1951,
177
Moniliasis of the larynx, report of two cases (Cody), 1948, 151
Mouth. hemangioma of (Figi), 1947, 67
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Mucocele
ethmoidal sinuses, surgical treatment of (Goodyear), 1944, 19
frontal sinuses, surgical treatment of (Goodyear), 1944, 19
pyoceles and cystic degenerative lesions of the frontal and ethmoidal
sinuses (Lillie and Lake), 1948, 110
Mucosa, nasal, in the laryngectomized patients (Dixon, Herr and McCall),
1949, 113
Muscle, masseter, hypertrophy of, a clinical entity (Maxwell and Waggoner)
1951, 193

N

Nasal
hemorrhage, malignant, of undertemined etiology (Salinger), 1944, 197
mucosa in the laryngectomized patients (Dixon, Herr and McCall), 1949,
113
mucous membrane, pathology of, suggestions as to treatment of (Schall),
1944, 127
polyps, pathology of (Shea), 1947, 17
septum, traumatic deformities of (Salinger), 1944, 46
Nasopharyngeal fibroma surgical treatment of (Brown), 1947, 36
Nasopharynx
congenital dermoid of (Foster), 1944, 179
malignant tumors of (Williams), 1947, 30
radium and the lymphoid tissue of. A New Universal Applicator (Mor-
rison), 1949, 30
Native born brothers, two, scleroma in (Cunning), 1947, 118
Neck

congenital cysts and fistulae about the (Blassingame), 1945-46, 189
cystic hygroma. of, with congenital lymphangiomatous macroglossia
(Lierle), 1944, 194
infections, deep, influence of chemotherapeutic drugs and antibiotics on
(Beck), 1952, 73
lymphangiomatous macroglossia, congenital, with cystic hygroma of
(Lierle), 1944, 194 ;
macroglossia, lymphangiomatous, congenital, with cystic hygroma of
(Lierle), 1944, 194
Nerve .
distributions of clinical significance, in laryngology (Furstenberg and
Crosby), 1948, 65
paralysis, recurrent laryngeal; a revised conception based on dissection
of one hundred cadavers (Morrison, L. F.), 1952, 132
Nervus terminalis (Larsell), 1950, 19
Neurilemmoma (Schwannoma) of larynx (McHenry, L. G.), 1953, 167
Neurofibroma, pharynx, with paralysis of larynx following operation (Hill),
1944, 182
Neurogenic tumors of the nose and throat (New and Devine), 1945-46, 137
New Universal Applicator—Radium, and the lymphoid tissue of the naso-
pharynx and pharynx (Morrison), 1949, 30
Nonspecific granuloma of the midline tissues of the face, effect of cortisone on
(Williams and Hochfilzer), 1950, 134
Nose
and sinuses, mesenchyme of (Rawlins, A. G.), 1953, 71
and throat, viral infections of (Shea), 1951, 20
ear and throat complications in sarcoidosis (Lindsay and Perlman), 1951,
205



INDEX OF SUBJECTS—VOLS. 66-74 23

Nose

neurogenic tumors of (New and Devine), 1945-46, 137

relative merits, certain methods of introducing fluids into (Cawthorne),
1945-46, 105

saddle, plastic repair of (King, Boyden and Ashley), 1949, 199

sensitivity from insufflation of powdered sulfonamides, in acute infec-
tions of (Ballenger), 1945-46, 114

the thyroid and (Proetz), 1947, 79

(o}

Obituaries, Hubbard, Thos., 1944, 217; Emerson, F. P., 1944, 221; Dean, L. W,
Sr., 1944, 225; Kenyon, E. L., 1945-46, 254; Porter, C. T., 1945.46, 257;
Newhart, H., 194546, 259; Levy, R., 194546, 263; Wanamaker, A. T.,
235; Iglauer, S., 194546, 239; Dundas-Grant, Sir James, 1945-46, 239;
Babbitt, J. A., 1945-46, 241; MacDonald, G. M., 1945-46, 247; Hourn, G. E.,
1945-46, 249; Hurd, L. M., 1945-46, 251; Law, F. M., 1947, 169; Hinkel, F.
W., 1947, 153; Hardie, T. M., 1947, 155; McBride, Peter, 1947, 157; Car-
mody, T. H., 1947, 159; Sigura, E., 1947, 163; Pierce, N. H., 1947, 164;
Ingersoll, J. M., 1947, 167; Lasagna, Francesco, 1948, 207; Kistner, Frank
B., 1948; 211; Davis, Warren B., 1948, 213; Shambaugh, G. E., 1948, 215;
215; Watson, Arthur W., 1948, 219; Tobey, George L., 1948, 221; Hast-
ings, Hill, 1948, 223; Colledge, Lionel, 1949, 214; Large, S. H., 1949, 217;
McCullagh, S., 1949, 219; McKernon, J. F., 1949, 223; Potts, J. B., 1949,
225: Schmiegelow, E. C., 1949, 229; Wilson, J. G., 1949, 231; Wood, V.
V., 1949, 235; Greene, J. B., 1950, 197; Imperatori, C. J., 1950, 199; Pack-
ard, F. R., 1950, 203; Patterson, N., 1950, 207; Goldsmith, P. G., 1951,
229; Grove, W. E,, 1951, 231; Hunt W. M., 1951, 233; Ridpath, R. F., 1951,
237; Shurly, B. R., 1951, 239; Williams, H. J., 1951, 243; Gill, W. D., 1953,
266; Jones, M. F., 1953, 270; Graham, H. B., 1953, 269; Shea, J. J., 1953,
263; Looper, E. A., 1953, 259; Berry, Gordon, 1953, 257.

Observations based on an experience of twenty-eight years with laryngeal

tuberculosis (Looper and Lyon), 1948, 134

Operation
intralaryngeal, for cancer of the vocal cord (LeJeune), 1945-46, 92
paralysis of larynx following, for neurofibroma of pharynx (Hill), 1944,

182
Origin vascular, pharyngeal and laryngeal, phenomena of (Hansel, F. K.),
1953, 218
Osteomyelitis of skull, resulting from ethmoidal and frontal sinusitis, treat-
ment of (Simpson), 1951, 30

Otolaryngology
Cortisone and ACTH, use of in field of (Williams), 1952, 49
field of, use of Cortison and ACTH in (Williams), 1952, 49
inigerigi of sulfonamides and antibiotics on future of (McMahon), 1945-
. y
inter-American relations in (Jackson), 1944, 137
local use of sulfadiazine solution, radon, tyrothrycin and penicillin, in

(Crowe), 1944, 25
status, present and future of (Lierle), 1950, 105
teaching of in war time (Schenck), 1944, 59
with special emphasis on allergy, modern trends in (Ashley), 1951, 177
Qur knowledge of cancer, recent advances in (Aub), 1949, 187

P
Pain, he_ad,. etiology of, diagnosis and therapy of, the modern role of the rhi-
nologist in (Boies), 1950, 119

Papilloma qf the larynx: a review of 109 cases with a preliminary report of
aureomycin therapy (Holinger Johnston and Anison), 1950, 171
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Paralysis
associated, of the larynx (Cody, Jr.), 1945-46, 76
bilateral abductor of larynx, extra-laryngeal surgical approach for ary-
tenoidectomy in (Orton), 1944, 160
bilateral abductor of larynx, some problems in surgical treatment of
(Kelly), 1944, 149 :
laryngeal, recurrent nerve: a revised conception based on dissection of
one hundred cadavers (Morrison), 1952, 132
larynx, following operation for neurofibroma of pharynx (Hill), 1944, 182
Passages
air, upper, plasma cell tumors of, primary (Heatly, C. A.), 1953, 52
upper air primary plasma cell tumors of (Heatly, C. A.), 1953, 52
Pathological entity clinical, smoker’s larynx (Myerson), 1850, 162
Pathology
and surgery of extrinsic cancer of the larynx (Orton), 1947, 55
frontal sinusitis, acute suppurative, discussion of (McMahon), 1950, 44
nasal mucous membrane, suggestions as to treatment of (Schall), 1944,
127
of nasal polyps (Shea), 1947, 17
treatment and end results of parotid tumors (Kirklin, McDonald, Harri-
son and New), 1951, 104
Patient
laryngectomized, rehabilitation of (Schall), 1950, 96
rehabilitation, of the laryngectomized (Schall), 1950, 96
Patients laryngectomized, the nasal mucosa in (Dixon, Herr and McCall),
1949, 113
Penicillin
local use of, in otolaryngology (Crowe), 1944, 25
tissue changes in sinus membranes, after treatment with (Fenton and
Larsfell), 1947, 101
Pharyngeal and laryngeal phenomena of vascular orgin (Hansel, F. K.), 1953,
218
Pharynx
atresia of ((Imperatori), 1944, 187
diverticulum of, surgical complications of (Phelps, K. A.), 1953, 240
neurofibroma of, with paralysis of larynx following operation (Hill), 1944,
182
radium and the lymphoid tissue of. A New Universal Applicator (Mor-
rison), 1949, 30 ;
surgical complication of, diverticulum of (Phelps, K. A.), 1953, 240
Phenomena of vascular origin, laryngeal and pharyngeal (Hansel, F. K.),
1953, 218
Physiological significance, possible, of the volume of the bronchial tree at
various levels (Hilding, A. C., and Hilding, D.), 1948, 47
Place of tracheotomy in cranial injuries (McCart), 1952, 160
Plasma cell tumors, primary, of upper air passages (Heatly, C. A.), 1953, 52
Plastic
reconstruction of the larynx for chronic cicatricial stenosis (Woodward),
1950, 97
repair,of saddle nose (King, Boyden and Ashley), 1949, 199
Poliomyelitis
bulbar, present status of tracheotomy in (Priest and Boies), 1951, 106
residual cases, in botulism, tracheotomy in (Orton), 1951, 124
Polyps, nasal, pathology of (Shea), 1947, 17
Possible physiological significance of the volume of the bronchial tree at
various levels (Hilding, A. C., and Hilding, D.), 1948, 47
Post-operative course of superichondral total laryngectomies, report of
(Walzl and Broyles), 1948, 197
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Precision bronchology. A must in thoracic surgery (Heatly, C. A.), 1953, 227
Preliminary report of aureomycin therapy, review of 109 cases, papilloma of
larynx (Holinger, Johnston and Aniston), 1950, 171
Pre-malignant lesion, laryngeal keratosis, clinical significance of (Putney,
F. J., and O’Keefe, J. O.), 1953, 117
Present :
status and future of otolaryngology (Lierle), 1950, 105
status of diphtheria (Place), 1947, 84
status of tracheotomy in bulbar poliomyelitis (Priest and Boies), 1951
106
President’s Addresses, Imperatori, C. J.,1944, 11; Lillie, H. J., 1945-46, 9;
Spencer B R 1947 Tl iProebz: A Wi. = 1948 111: T Hill, B 1949, 1
Wenton, R. A%, #1950 11: New, G. B:. 1951, I'l: Taylor, H. M: - 1952 i1
Clert, L. H., 1953; 49
Prevention and treatment of chonic sinus infection (Crowe and Lett), 1948,
82
Primary
amyloid disease of larynx (McCall, J. W.), 1953, 82
plasma cell tumors of upper air passages (Heatly, C. A.), 1953, 52
Problem of secondary frontal surgery (Weille), 1945.46, 151
Problems, some, in surgical treatment of bilateral abductor paralysis of larynx
(Kelly), 1944, 149
Pulsion diverticulum of the hypopharynx and its surgical treatment (Jack-
son, C. L., and Norris), 1947, 128
Pyoceles and cystic degenerative lesions of the frontal and ethmoidal sinuses
(Lillie and Lake), 1948, 110

R

Radium and the lymphoid tissue of the nasopharynx and pharynx. A New
Universal Applicator (Morrison), 1949, 30
Radon, local use of, in otolaryngology (Crowe), 1944, 25
Realism in surgery of tonsils and adenoids (Blassingame, C. D.), 1953, 247
Recent
advances in our knowledge of cancer (Aub), 1949, 187
items on anesthesia of interest to laryngologists (Adriani, John), 1953,
208

Reconstruction, plastic, larynx, for chronic cicatricial stenosis (Woodward),
1950, 97

Recurrent laryngeal nerve paralysis; a revised conception based on dissec-
tion of one hundred cadavers (Morrison, L. F.), 1952, 132

Recurring nasal hemorrhage, malignant, of undetermined etiology (Salinger),
1944, 197

Re-evaluation and final report of {reatment of chordoma (Orton, H, B.), 1953,
145

Region, cervical, chordomas of (Imperatori), 1947, 106

Rehabilitation of the laryngectomized patient (Schall), 1950, 96

Relations, inter-American, in otolaryngology (Jackson), 1944, 137

Remarks re Newcomb Award (Hill, F. T.), 1953, 175

Removal of carcinoma of larynx with immediate skin graft for repair (Figi),
1950, 82
Repair
lar;ynx, ;sgth immediate skin graft, after removal of carcinoma of (Figi),
950,
plastic, of saddle nose (King, Boyden and Ashley), 1949, 199
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Report
final, and re-evaluation of treatment of chordoma (Orton, H. B.), 1953, 145
of two cases, moniliasis of larynx (Cody), 1948, 151 ;
of post-operative course of superichondral total laryngectomies (Walzl
and Broyles), 1948, 197 :
prelimary, of aureomycin therapy, review of 109 cases papilloma of larynx
(Holinger, Johnston and Anison), 1950, 171
Reported, two cases, adamantinoma of the maxillary sinus (Heatly), 1945-46,
215
Reports, case rhinolith (Van Alyea and Makart), 1952, 41
Residual polio cases, botulism, tracheotomy in (Orton), 1951, 124
Respiratory air currents: their clinical significance (Proetz), 1951, 73
Results, end , treatment of parotid tumors, pathology (Kirklin, Harrington,
McDonald and New), 1951, 104
Resume, aerosinusitis (Campbell), 1944, 65
Review, one hundred nine cases with a preliminary report of aureomycin
therapy, papilloma of larynx (Holinger, Johnston and Anison), 1950, 171
Revised conception based on dissection of one hundred cadavers; recurrent
laryngeal nerve paralysis (Morrison), 1952, 132
Rhinitis, allergic, benadryl in treatment of (Lierle and Dickinson), 1947, 95
Rhinologist
modern role of, in diagnosis and therapy of etiology of head pain (Boies),
1950, 119
unusual sinuses, of interest to (Dixon), 1947, 27
sinuses, unusual, of interest to (Dixon), 1947, 27
Rhinolith: case reports (Van Alyea and Makart), 1952, 41
Rhinoplasty, cartilage hemografts in: a critical evaluation (Salinger), 1952,
94
Rhinoscleroma
apparently cured with streptomycin (New, Weed, Nichols and Devine),
1948, 157
streptomycin, apparently cured with (New, Weed, Nichols and Devine),
1948, 157 ¢
Role, modern, of rhinologist in diagnosis and therapy of etiology of head pain
(Boies), 1950, 119

S
Saddle nose, plastic repair of (King, Boyden and Ashley), 1949, 199

Sarcoidosis

ear, nose and throat complications (Lindsay and Perlman), 1951, 205
complications, ear, nose and throat (Lindsay and Perlman), 1951, 205

Sarcoma-fibro of larynx (Foster), 1944, 171

Satisfactory airway and voice, method of maintaing a: hemilaryngectomy
(Goodyear), 1949, 205

Screwworm (Cochliomyia Americana) infestation in man (Taylor), 1950, 150
Schwannoma, neurilemmoma of larynx (McHenry, L. C.), 1953, 167

Scleroma in two native born brothers (Cunning), 1947, 118

Secondary frontal surgery, problem of (Weille), 1945-46, 151

Septum, nasal, traumatic deformities of (Salinger), 1944, 46

Sensitivity from insufflation, powdered sulfonamides in acute infections of
nose and throat (Ballenger), 1945-46, 114
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Significance

clinical, in laryngology, of nerve distributions (Furstenberg and Crosby),
1948, 65

clinical, of laryngeal keratosis as a pre-malignant lesion (Putney, F. J,,
O’Keefe, J. 0.), 1953, 117

clinical, respiratory air currents (Proetz), 1951, 73 .

possible physiological, of the volume of the bronchial tree at various
levels (Hilding, A. C., and Hilding, D.), 1948, 47

Sinus

accessory, stereoscopic vs plain films in examinations of (Law), 1944,
109

chronic infection, etiology, treatment and prevention of (Crowe and Lett),
1948, 82

drainage, frontal (Van Alyea), 1945-46, 199

frontal, absorption of air from, vacuum frontal sinusitis. Experimental
study on dogs (Ballenger, H. C., and Ballenger, J. J.), 1952, 104

maxillary, adamantinoma of, report two cases (Heatly), 1945-46, 215

tissue changes in membranes of, after penicillin treatment (Fenton and
Larsell), 1947, 101

Sinuses
and nose, mesenchyme of (Rawlins, A. G.), 1953, 71
cystic degenerative lesions of (Lillie and Lake), 1948, 110
frontal and ethmoidal, mucocele, simplified surgical treatment of (Good-
year), 1944, 1
mucoceles. pvoceles and cystic degenerative lesions of, frontal and eth-
moidal (Lillie and Lake), 1948, 110
pyoceles, mucoceles and cystic degenerative lesions of, frontal and eth-
moidal (Lillie and Lake), 1948, 110
unusual, of interest to rhinologist (Dixen), 1947, 27
Sinusitis
ethmoidal, treatment of osteomyelitis of the skull resulting from (Simp-
son); 119561~ 30!
frontal, acute suppurative, discussion of, intracranial complications (Max-
well), 1950, 56
frontal, acute suppurative, discussion of, pathology (McMahon), 1950,
44
frontal, acute suppurative, discussion of, summary (Mosher), 1950, 66
frontal. acute suppurative, discussion of, treatment (Goodale). 1950, 51
frontal, chronic, surgical treatment of (Boyden, G. L.), 1952, 121
frontal, treatment of osteomyelitis of the skull resulting from (Simpson),
1951, 30 :
frontal vacuum: absorption of air from frontal sinus. Experimental study
on dogs (Balenger, H. C.. and Ballenger, J. T.), 1952, 104
hyperplastic, treatment of (Davison, F. W.), 1953, 191
treatment of, hyperplastic (Davison, F. W.), 1953, 191
Skin
graft for repair, larynx, after removal of carcinoma of (Figi), 1950, 82
graft, immediate, in hemilaryngectomy and subtotal laryngectomy (Figi,
F. A)), 1953, 176
hemilaryngectomy and subtotal laryngectomy, immediate graft in (Figi,
F. A), 1953, 176
Skull, osteomyelitis of, resulting from ethmoidal and frontal sinusitis, treat-
" ment of (Simpson), 1951, 30
Smoker’'s larynx. A clinical pathological entity (Myerson), 1950, 162
Sources
au1d951?ce§t§on, cortical venous thrombosis (Stuart, O’Brien and McNally),
allfgé?cag;on, thrombosis, cortical venous (Stuart, O’Brien and MecNally),
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Specialism, an internist looks at (Doane), 1949, 103
Statistical study, cancer of larynx (Schall and Ayash), 1948, 164
Status

of diphtheria, present (Place), 1947, 84

present and future, of otolaryngology (Lierle), 1950, 105

present, of tracheotomy in bulbar poliomyelitis (Priest and oBies), 1951,
106

Stenosis

bony, of the larynx (Canfield), 1949, 129

cicatricial, chronic, plastic reconstruction of the larynx for (Woodward),
1950, 97

laryngeal (Robb), 1949, 136

Stereoscopic vs plain films in accessory sinus examinations (Law), 1944, 109

Streptomycin, rhinosclerosis, apparently cured with (New, Weed, Nichols and
Devine), 1948, 157

Study
of the eustachian tubes and their orifices and lumens, on patients with
large operative defects, giving direct visualization (Simpson and
Witcher), 1947, 43
on dogs, experimental. Absorption of air from frontal sinus, vacuum
frontal sinusitis (Ballenger, H. C., and Ballenger, J. J.), 1552, 104
statistical, cancer of larynx (Schall and Ayash), 1948, 164
Sub-total laryngectomy and hemilaryngectomy with immediate skin graft
(Figi, F. A.), 1953, 176
Sulfadiazine solution, local use of, in otolaryngology (Crowe), 1944, 25
Sulfonamides
influence of, on future of otolaryngology (McMahon), 1945-46, 121
powdered, sensitivity from insufflation of, in acute infections of nose
and throat (Ballenger), 1945.46, 114
Summary, some known facts concerning the common cold (Hilding), 1944,
87
Superichondral, total laryngectomies, report of post-operative course of
Walzl and Broyles), 1948, 197
Suppurative
acute frontal sinusitis, discussion of, intracranial complications (Max-
well), 1950, 56 :
acute frontal sinusitis, discussion of, pathology (McMahon), 1950, 44
acute frontal sinusitis, discussion of, summary (Mosher), 1950, 66
acute frontal sinusitis, discusion of, treatment (Goodale), 1950, 51
Suprahyoid aproach to surgical lesionsg at base of tongue (Blassingame), 1952,
32

Surgery
and pathology of extrinsic cancer of the larynx (Orton), 1947, 55
secondary frontal, problem of (Weille), 1945-46, 151
thoracic, bronchology, precision (Priest, R. E.), 1953, 227
thoracic, precision bronchology (Priest, R. E.), 1953, 227
tonsils and adenoids, realism in (Blassingame, C. D.), 1953, 247

Surgical

approach, extra-laryngeal for arytenoidectomy in bilateral abductor par-
alysis of larynx (Orton), 1944, 160

complications of diverticulum of pharynx (Phelps, K. A.), 1953, 240

lesions at base of tongue, suprahyoid approach to (Blassingame), 1952,
32
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REMARKS BY THE PRESIDENT

Louis H. CLeErF, M.D.

PrirADELPHIA, PA.

We are assembled this morning in the romantic city of New
Orleans in response to the call of our Council for the Seventy-Fourth
Annual Meeting of the American Laryngological Association.

I am not unmindful of the high honor done me by my election
to the Presidency of this Association. I wish to take this opportunity
to thank you, the Fellows, for the vote of confidence and regard which
places me in this enviable position.

This is our first meeting in New Orleans and our second in the
Southland. It is indeed fortunate that New Orleans was selected
for our annual meeting place in 1953, since this year will be cele-
brated the sesquicentennial of the Louisiana Purchase. While it was
the desire of the United States Government in 1803 to purchase
only New Orleans to insure control of the mouth of the Mississippi,
Napoleon was insistent on giving us a bargain and selling the whole
colony without reservation and this he did. The advantages that
have accrued from this acquisition are very evident in every respect.
This becomes even more apparent if we consult the roster of Fellows
of this Association.

Dr. Arthur W. deRoaldes, who was an eminent laryngologist
in this city, became a Fellow of our Association in 1893. In 1907,
the year of his Presidency, he contributed a sum of money to estab-
lish an award for outstanding accomplishments and contributions in
the field of rhinology and laryngology. Now known as the
“deRoaldes Award” it represents the highest honor that this associa-
tion can confer.

Dr. deRoaldes was an outstanding teacher, a man of fine char-
acter and of great ability. By these attributes and high professional
attainments he exerted a profound influence on laryngology, partic-
ularly in this area, and aided many of the younger men. One of these,
Dr. Robert Clyde Lynch, heeded the old adage, namely, to hitch his
wagon to a star, and became associated with Dr. deRoaldes in 1904.
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He attained Fellowship in the American Laryngological Association
ine 19551

Although Dr. Lynch’s life came to an untimely end in 1931, he
accomplished much in his chosen profession. Those who met him at
medical meetings, in his clinics, and in the classroom will remember
him as a clear, well grounded, forceful, and inspiring teacher. His
successors are carrying on in the old traditions under his inspiration.

The contributions to laryngology of these Fellows and of their
contemporaries and successors represent in essence the history and
traditions of our Association. We cannot hope to carry on today
because of their accomplishments of yesterday; however, they afford
a source of inspiration. We must build today with the materials that
are available now if we wish to retain the prestige and the distinction
that has been, and should continue to be that of our Association.

I should like, at this time, to address my remarks particularly
to the younger group of Fellows for we must look to them to carry
on the tradition of this Association and to supply leadership. I find
that about 84 per cent of our Fellowships either have been or are
presently on a faculty of an undergraduate or a graduate school of
medicine. This does not imply that a place on a faculty of a medi-
cal school is necessarily a requisite for Fellowship. It does indicate,
however, that by and large, the teacher or investigator more often
gains recognition. I would recommend, therefore, that the younger
Fellows take advantage of every opportunity to teach.

Teaching of medicine is more than an art. The true aim of
every one who aspires to be a teacher should be not to impart his
own opinions but to enkindle the minds of his students. While
certain qualities that go to make a good teacher may be inherited
much more can be gained by association, observation, and hard work.
A teacher need not be a prolific writer nor a scientific investigator.
The latter possesses an advantage, however, for, in addition to im-
parting knowledge, he arouses in young men certain qualities that
he himself possesses, namely a desire for exploration and for discovery
in pursuit of nature’s hidden secrets. Whoever attempts to teach
without inspiring the student to learn is hammering on cold iron.

I believe the successful teacher is one who is familiar with his
subject, is able to present it in an interesting and constructive man-
ner and conveys the impression that his every effort and purpose is
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to impart knowledge to his students. Above all, he must not create
the impression that he possesses superior knowledge or ability in a
particular subject that the student need not, in fact, could not ex-
pect to attain.

An important activity in the development of the laryngologist
and the teacher is attendance at medical meetings with participation
in the deliberations. Here one will find an opportunity to weigh the
character and often the abilities of others. It also affords others an
opportunity to make an estimate of him.

I vividly recall one of my early presentations at a meeting of
a national medical society. In response to an inquiry by my teacher,
Dr. Chevalier Jackson, concerning the paper, I replied that I was
not pleased with my presentation. His statement that he never had
been satisfied with any of his presentations was most impressive and
thought provoking. It emphasized certain fundamental rules in the
preparation of lectures and papers, namely, that one should care-
fully prepare material to be presented and reflect on the method of
presentation and, secondly, one should view the presentation in re-
trospect and provide remedies for one’s shortcomings.

I have found it useful to attend meetings in other fields of med-
icine merely to observe the approach and method of handling the
subject by the speaker. One should not imitate others even though
it is said to be flattering. It is far better to develop one’s own ap-
proach. Training, practice, and observation of others may not lead
to perfection but they surely will compensate for early inadequacies.

One does not so often respect men in medicine for the abundant
possessions they may have accumulated but for their contributions
to clinical medicine, research and medical education. The desire to
amass a fortune in the practice of medicine often deprives one of
certain joys and may blunt one’s moral sensibilities. It often seriously
impairs one’s usefulness in our profession.

May I therefore recommend that, in the interests of our profes-
sion, we, the Fellows of this Association, maintain a lively and active
interest in the clinical practice of our specialty. In addition, we should
be in'the forefront in teaching and disseminating medical knowledge.

15310 Locust St



PRIMARY PLASMA CELL TUMORS OF THE UPPER AIR
PASSAGES WITH PARTICULAR REFERENCE
TO INVOLVEMENT OF THE
MAXILLARY SINUS

CLypE A. HeatLy, M.D.

RocHESTER, N. Y.

Primary plasma cell tumors involving the upper air passages are
of interest not only because of their rarity but also because of the
puzzling and unpredictable behavior which sets them apart from
other neoplasms encountered in this area. Although reports of ap-
proximately 175 cases have gradually accumulated since the original
description by Schridde in 1905, many of these are lacking in critical
value because of incomplete clinical and follow-up information.
Stout and Kenney' for such reasons were compelled to discard 50
of the series of 104 cases which they assembled for analysis from pub-
lished reports. The evolution of these tumors is characteristically
slow and widely varied. Periodic observations over a period of many
years are necessary for an accurate appraisal of their true nature
and behavior.

THE PLASMA CELL

The plasma cell which forms the basis for these tumors is com-
monly associated with many inflammatory conditions and shows a
predilection for the conjunctiva, alimentary and respiratory systems.
Granulomas and polyps of the mouth and upper air passages frequently
contain considerable numbers of these cells. Their function is un-
known. Most present day opinion agrees that plasma cells are pri-
marily of lymphatic origin, developing as Maximow demonstrated,
- from lymphocytes. Both plasma cells and lymphocytes are known
to be normal although perhaps rare constitutents of bone marrow
so that the possible sites of development for plasma cell tumors are

From the Department of Surgery, Division of Otolaryngology, the University
of Rochester School of Medicine, Rochester, New York.
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widespread. The plasma cell presents distinctive characteristics in-
cluding abundant cytoplasm and a small eccentrically placed nucleus
with from five to eight distinct, deeply stained blocks of chromatin
arranged in cartwheel fashion.

RELATIONSHIP TO MULTIPLE MYELOMA

The exact relationship of primary plasma cell tumors to multiple
myelomatosis has never been fully established. Certainly they have
much in common. The age and sex incidence of the two tumors are
strikingly similar. The metastatic bone lesions are also alike in dis-
tribution and identical roentgenologically as well as pathologically.
The life expectancy however, differs markedly in the two groups.
Few patients with multiple myeloma survive longer than an average
period of two to three years. There are on the contrary many re-
corded cases of patients with primary plasma tumors of the upper
air passages surviving longer than eight years and Oppikofer® report-
ed a patient alive and well 31 years after the removal of the original
tumors. There are also important laboratory tests which aid in dif-
ferentiating in nearly two-thirds. Bence-Jones proteinuria can be
demonstrated in nearly two-thirds of the cases of multiple myeloma
but has never been observed in extramedullary tumors except in the
presence of skeletal metastases. A pronounced hyperproteinemia is
commonly present in multiple myeloma with a high total serum
protein and a reversal of the normal albumin-globulin ratio. Small
numbers of myeloma or atyptical plasma cells may also be identified
in the blood in over half of these cases according to Sturgis.> Further-
more, sternal puncture in cases of multiple myelomatosis will usually
demonstrate the presence of typical myeloma cells and roentgeno-
graphic examination will show characteristic punched out areas with-
out evidence of bone regeneration especially in the spine, thoracic
cage, skull, shoulder and pelvic girdles. It is of interest to note,
however, that many authors, including Jackson and Parker* feel
that there is no sharp line of demarcation between the two conditions,
and Ringertz® observes that the two groups are undoubtedly closely
related although not genetically identical. The cranial lesions of
multiple myeloma occasionally involve the jaws and the bony boun-
dary walls of the upper air passages forming tumors within these
structures which may be mistaken for primary growths. Nine of the
twenty-seven cases reported by Ewing and Foote® were of this variety
presenting tumors in the nose and throat as the first clinical mani-
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festation of what was already a widely disseminated although hitherto
silent disease. It is of great importance therefore, when confronted
with plasma cell tumors in these areas to rule out the presence of an
underlying multiple myelomatosis by appropriate laboratory and
roentgenological examinations.

INCIDENCE

All writers on the subject are impressed by the rarity of plasma
cell tumors in the upper air passages. New and Childrey” observed
two such cases among 230 malignant neoplasms of the oropharynx
and tonsil. Figi, Broders and Havens® found only six cases among
nearly 625 malignancies of the nose and sinuses during a 14 year
period and only one case among 1,600 cancers of the larynx. Mattick®
reported two cases among 62,000 admissions to a large clinic for ma-
lignant diseases. The number of cases reported in recent years how-
ever, has markedly increased indicating a growing awareness of the
frequency and significance of the disease in this area.

All writers are similarly agreed on the predilection of these
tumors to males after the age of 40 years. In Ringertz’s analysis of
47 cases, 80.8 per cent occurred in men between 40 and 70. Geschick-
ter and Copeland® ‘reported similar findings. Hellwig'' observed
that the frankly malignant varieties of plasmocytomas tend to occur
in a somewhat older group than the so called noncancerous type.
Rawson, Eyler and Horn'® found the average age in the malignant
group to be 66 and noted this similarity to multiple myeloma. They
found benign lesions occurring in a considerably younger group
ranging from 33 to 45. One of the youngest cases observed was re-
ported by Vogt in a 20 year old male with a tumor of the pharynx
associated with lymph node metastases.

PATHOLOGIC ANATOMY

Plasmocytomas present a soft, red, lobulated appearance and
seldom ulcerate. They occur in three forms as stalked or sessile tumors
or as limited areas of submucosal thickening. They vary in size
from bean to egg-size dimensions. They usually appear as solitary
tumors but are occasionally multiple. Hellwig collected only nine
instances of these multiple tumors in his series of 64 cases and Stout
and Kenney found 10 such instances in a survey of 104 cases. Black-
lock and Macartney'® reported the presence of five tumors in the
nasopharynx and 2 in the larynx in a man of 64. Recent interesting
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reports of single cases of multiple tumors have been contributed by
Mattick (loc. cit.) and more recently by Priest™ whose patient, a
man of 50, presented multiple recurrent polyp-like tumors involving
the nose, nasopharynx, pharynx, and larynx and continued well
without evidence of metastases after a period of at least 15 years
from the onset of the original lesion. The stalked variety of neo-
plasm is most commonly observed in the pharynx and larynx but
the other types may also occur in any portion of the upper air passages.
In the nose, the tumor characteristically fills the passage with a bulky
mass which tends to extend into the adjacent sinuses. The tumors
originating in the maxillary sinus have for the most part been of soft,
friable, easily bleeding character with a tendency to destroy the bony
antral walls and to invade the adjacent ethmoids and nasal cavity. As
such they are indistinguishable from any malignant neoplasm. In
both of my own cases I was impressed by the tremendous vascularity
of the plasma cell antral tumor. Lumb and Prossor’® apparently had
a similar experience for they note that the vascularity of the plasmo-
cytoma group in this area tends to be greater than in the case of other
tumors. The depth to which these tumors invade is problematical
but a survey of reported cases suggests that there must be considerable
variations in view of the fact that in many instances superficial re-
moval has resulted in apparent cure while in others radical measures
have not prevented local recurrence. As Stout and Kenney have
pointed out however, superficial spread in the mucous membranes
is common and deep invasion of bone uncommon in marked con-
tradistinction to other malignant neoplasms in this area. The gross
appearance of these tumors offers no reliable index of their degree
of malignancy since many seemingly innocent polyp-like varieties
have subsequently developed fatal lesions in glands and bones.

HISTOLOGIC ASPECTS

The plasma cell tumor consists of a solid growth of plasma cells
in massive clusters in a delicate stroma of capillaries and separated
by thin septa of connective tissue. Wide variations in actual cell
structure occur and, as has been repeatedly emphasized, the micro-
scopic examination provides neither a reliable guide to malignancy
nor a dependable clue to the future course of the tumor. Recently,
Rawson, Eyler and Horn, while emphasizing that malignant plasma
cell tumors may not show the usual cytologic characteristics of ma-
lignancy, point out that such criteria, if present in considerable
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degree, may be regarded as reliable diagnostic evidence. They be-
lieve that the replacement of tissue by broad sheets of plasma cells
arranged in a delicate capillary stroma is definitely indicative of a
malignant tumor and that the absence of this pattern makes malig-
nancy unlikely. The general opinion however, is that in most in-
stances neither the gross nor the histologic appearance of these tumors
can be relied upon for help in prognosis or treatment as in the case
of other neoplasms.

SITES OF INVOLVEMENT

Plasmocytomas may originate in any portion of the upper re-
spiratory tract as well as on the tongue, alveolar process, palate and
floor of the mouth. The tumor has also been observed in the mastoid
cells. The conjunctiva is a frequent site of a benign form of this
tumor and 47 of Hellwig’s series of 128 cases were in this area. It
appears from the literature that the nose and sinuses are the section
of the upper air passages most commonly involved and further that
the most malignant varieties of the plasmocytoma occur in this group.
The distribution and frequency of these tumors is indicated in Table
1 compiled from five representative series of case reports.

METASTASES

It is well recognized that in a definite but as yet undetermined
percentage of primary plasma cell tumors so-called metastatic lesions
appear after varying intervals either in the adjacent lymph glands
or bony skeleton. In the latter group the distribution and character
of the lesions are entirely similar to those seen in multiple myeloma-
tosis and the roentgenograms as well as histological studies are also
identical. These so-called metastatic lesions may be found by careful
roentgenographic examination at the time or shortly after the dis-
covery of the original tumor but long periods may elapse before evi-
dence of their presence appears. Jackson and Parker report a case
followed for eight and one-half years before local recurrence as well
as multiple bone lesions were observed. In a case described by Piney
and Riach a 12-year interval elapsed before skeletal metastases ap-
peared. On the other hand, Oppikofer’s patient survived 31 years
and Priest’s 15 years without evidence of metastases. In the series
of 104 cases reviewed by Stout and Kenney, 54 showed no metastases,
24 showed metastases to cervical nodes and 15 to single or multiple
bones. The fact that pulmonary metastases have not been reported,
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in the opinion of Stout and Kenney, strongly suggests that these
skeletal lesions are not true metastases but rather “new lesions of the
same type as the primary tumor, the development of which has been
incited by a common, undetermined etiological factor.” This of
course links this group of tumors with multiple myelomata and
Jackson and Parker believe that there is no sharp line of demarcation
between the two groups. Lumb and Prossor also favor the conception
of multifocal origin rather than spread by metastases. Many reported
cases have little value in clarifying this situation because of failure
to examine periodically for skeletal lesions, to obtain autopsies when-
ever possible, and above all to include a followup period over many
years. :

CLINICAL ASPECTS

The symptoms and signs of plasma cell tumors in the upper air
passages are entirely similar to those of other tumors more commonly
encountered in this area and the true diagnosis is seldom suspected.
In the nose and maxillary sinus in particular the clinical picture cor-
responds to that of any malignant tumor in this region. In the
pharynx and larynx the symptoms are mainly those of obstruction,
although in a few instances hemorrhage has been the first presenting
complaint. The tumors may appear as pedunculated, sessile or dif-
fuse submucosal elevations. True involvement of the cervical lymph
glands is decidedly less frequent than might be expected.

Attempts at classification of these tumors have been unsatis-
factory because of the difficulty in separating the benign and ma-
lignant varieties on the basis of microscopic and gross characteristics
as well as the unpredictable tendency of many apparently innocent
lesions later to develop locally invasive or metastatic tendencies. For
clinical purposes however, they may be divided into three groups:
(1) Apparently benign tumors, solitary or multiple, which are con-
fined to soft tissues. Recurrence may be observed in this group,
particularly in the multiple tumors, but invasion of underlying bone
does not occur. (2) Solitary or multiple tumors which exhibit local
malignancy in the form of invasion and destruction of adjacent soft
and bony structures as well as a strong tendency to local recurrence.
(3) Tumors associated with invasion of the regional lymph nodes or
skeletal osteolytic lesions or combinations of both. In the latter
group with bony lesions the clinical picture becomes indistinguishable
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TABLE 1.
SITES OF INVOLVEMENT IN. THE UPPER AIR PASSAGES.

AUTHORS &

DATES OF NASAL NASO- TONSIL &

SURVEY CAVITY SINUSES ~ PHARYNX PHARYNX LARYNX MULTIPLE

Ringertz ) 4 0 2 3 0
(1938)

Hellwig 27 8 8 9 ] 9
(1943)

Figi, Broders

and Havens 0 ° 2 2 [ [
(1945)

Stout & Kenney 17 Lt 20 25 0 6
(1949)

Ewing & Foote 6 6 1 3 t 0
(1952)

Totals 55 35 31 39 1§ 16

from that of multiple myelomatosis with characteristic pathological
and laboratory findings.

PROGNOSIS

A careful survey of the literature strengthens the opinion that
the plasmocytoma represents a frankly or potentially malignant tumor.
There are, however, many interesting variations in its behavior. Local
recurrence for example may not take place for as long as nine years
after the primary removal (Jaeger’s case recurred nine and one-half
years later) or may be noted within a few months or years. In other
instances, after years of apparent cure, without local recurrence,
secondary foci may suddenly become evident in lymph nodes, in-
ternal organs or bones and progress rapidly to a fatal outcome. It
is also possible for patients with local recurrences or lymph node
metastases to survive in good health for many years without de-
velopment of bone marrow involvement. Wachter, Oppikofer, Figi,
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Fig. 1, Case 1.—Plasmocytoma of the left maxillary sinus in a man of
seventy.

Stout and Kenney have all reported such patients surviving seven
and one-half to thirteen years without difficulty. It may be accepted
that the best although necessarily guarded prognosis can be rendered
in cases confined and localized to soft tissues and the most unfavor-
able to those showing local invasion of bone or distant skeletal struc-
tures. Tumors of the maxillary sinus in particular appear to exhibit
a high degree of malignancy. Stout and Kenney however, report
one patient with a primary tumor in th nasopharynx alive and well
seven years after multiple osseous metastases were demonstrable and
collected three similar cases from the literature surviving from 4 to
10 years. It is evident therefore that the prognosis is decidedly un-
certain in these tumors. It should be stressed again that neither the
gross nor the microscopic appearance of these neoplasms affords re-
liable prognostic information and that the histologic features of the
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benign granulomatous lesions of the conjunctiva may closely resemble
those of the rapidly growing malignant varieties in the air passages.
Figi, Broders and Havens conclude their study with the opinion that
these tumors should be classified and treated as malignant tumors and
the accumulated evidence certainly supports this view.

TREATMENT

The treatment employed in reported cases consists of surgical
removal, radiotherapy, or a combination of both methods. The
plasma cell as would be anticipated from its close relationship to the
lymphocyte is usually radiosensitive although some cases with indif-
ferent response to irradiation have been reported. Stout and Kenney
after analyzing the methods of therapy employed in 16 patients sur-
viving more than five years conclude that “since irradiation is less
mutilating than surgery and has at least as good, if not better, chance
of success as surgery, it would seem to be the treatment of choice in
most cases.” Cade'® also considers these tumors to be radiosensitive
and advises irradiation. Ewing and Foote report encouraging and
occasionally dramatic early responses to irridation in several of their
cases including the difficult nose and sinus group accompanied by
bone involvement. Rawson, Eyler and Horn also stress the radio-
sensitivity of these tumors and feel that radiotherapy is the treat-
ment of choice except in the frankly benign group which can be
adequately treated by surgical excision. Pedunculated tumors in
most reported cases have been removed surgically, their base cauter-
ized or coagulated and subsequent irradiation frequently employed.
The combination of surgery with intracavitary radium and deep
roentgen therapy seems to be the accepted method of dealing with
plasma cell tumors involving the maxillary sinus (Table 2). The
tremendous variation in the known response of plasma cell tumors
to any type of therapy as well as the strong possibility of subsequent
involvement of lymph glands or bone marrow in spite of any known
form of local treatment increase the difficulties of thoughtful man-
agement. Indeed if such so-called extensions actually represent
multiple primary involvements rather than true metastases, the ad-
visability of extreme radical surgical measures in eradicating the
original tumor seems questionable. Until more reports are available
which include careful follow-up studies over a period of several
years, it would seem more in keeping with our present knowledge
of this tumor to employ both surgery and irradiation but to avoid
needlessly radical procedures.
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Fig. 2, Case 1.—Roentgenogram showing a large tumor with extensive
destruction of the walls of the left maxilla.

REPORT OF CASES

CasE 1.—A 70-year old Italian was first seen at the Strong
Memorial Hospital on October 16, 1946 complaining of progressive
swelling of the left side of the face of nine months’ duration accom-
panied by recent intermittent pain (Fig. 1). A firm mass could be
palpated over the left maxilla and at one point distinct pulsation
could be felt. The roof of the mouth was intact and there was no
intranasal evidence of extension. There were no palpable cervical
glands. The roentgenograms showed a tumor mass which had de-
stroyed the anterior and the upper walls of the left maxillary sinus
and had involved the adjacent malar bone (Fig. 2). The chest films
showed evidence of an old apical tuberculosis. A diagnosis of malig-
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Fig. 3, Case 2.—Palatal swelling, the chief presenting complaint in
a man of forty-five. 3

nant tumor of the left antrum was made and exploration was advised.
This was carried out on October 20, 1946, entering the antrum by
way of the canine fossa. The sinus cavity was found to be filled with
friable tissue which adhered to the bony walls and was tremendously
vascular. Attempts to control the bleeding by coagulation and hot
packs were unsuccessful and ligation of the external carotid artery
was carried out with surprisingly little immediate effect. Finally,
however, the bleeding was controlled by firm packing. The patient
was supported by transfusion and made a rapid postoperative re-
covery. The histologic examination of the tissues removed at oper-
ation showed a characteristic plasmocytoma. A complete metastatic
survey of the bony skeleton showed no roentgenological evidence of
metastases. The electrophoretic studies were not suggestive of mul-
tiple myeloma. The urine was negative for Bence-Jones protein.
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The Wasserman was negative. A sternal puncture was carried out
and no myeloma cells were reported. The lesion therefore, was con-
sidered to represent a primary plasma cell tumor limited to the left
maxillary sinus. Roentgen therapy was instituted delivering $800R
to the tumor through three portals. Following this the soft tissues
over the inferior orbital and malar aspects gradually broke down
and several sequestra were removed through this large opening. The
patient was followed closely and remained in good health until April,
1949 when he began to complain of pain over the lumbar spine.
Roentgenograms now showed an early destructive lesion in the first
lumbar vertebra. A metastatic survey was again negative except
for a small punched out area in the left frontal region. There was
now a definitely positive Bence-Jones proteinuria present and a sternal
puncture showed an increase in plasma cells. The electrophoretic
studies were still not typical of multiple myeloma. The patient’s
course became progressively worse and death occurred on October
20, 1949, nearly four years from the onset of his facial swelling. An
autopsy was carried out and showed bilateral apical pulmonary tuber-
cculosis with miliary tuberculous lesions in the liver, spleen, adrenals
and kidneys. Bronchopneumonia was present. The destructive
lesion in the first lumbar vertebra was considered to be entirely tuber-
culous until more careful subsequent restudy showed early plasma
cell involvement as well. The internal organs were free of plasma
cell metastases and there was no involvement of the cervical glands.

CASE 2.—A white male, age 45, was first seen on February 18,
1936 complaining of chronic right-sided nasal discharge and recent
swelling of the roof of the mouth on the right side. Examination
showed slight fullness of the right side of the face and moderate
swelling of the palate beneath the right antrum (Fig. 3). There
were no palpably enlarged regional glands. The right antrum was
opaque on transillumination and an attempt to irrigate this sinus
met with resistance suggestive of tumor. Roentgenograms reported
the right antrum to be completely obliterated by a dense shadow
with evidence of thinning and irregularity of the bony floor sug-
gestive of a malignant neoplasm. Blood studies were normal. On
March 10, 1936 the right antrum was explored through the canine
fossa. The antrum was found to be filled with a friable, adherent,
extremely vascular tumor which had apparently originated along the
floor of the sinus. It was removed by curettage. Microscopic ex-
amination revealed a typical plasmocytoma. A complete metastatic
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survey was then carried out and found to be negative. There
was no Bence-Jones proteinuria. The blood studies and blood
chemistry were not altered. Sternal puncture studies were not made.
The patient was given intensive Roentgen therapy over the right
antrum, receiving 5,600r through multiple portals. The result was
clinically satisfactory and he was entirely free of local symptoms
except for a small draining tract into the mouth. He was followed
at frequent intervals in the Out-Patient Department and remained
well until his admission to the hospital on March 18, 1939 after
drinking 100 cc of Carbona. A confirmed alcoholic, he had acci-
dentally taken this solution during a bout of drinking. Death
occurred on March 27, 1939 due to acute carbon tetrachloride poison-
ing. Autopsy showed no local recurrence nor evidence of metastatic
plasma cell tumor. This patient therefore remained free of clinical
or post-mortem evidence of plasmocytoma three years after the diag-
nosis had been first established.

CONCLUSIONS

1. The controversial and unpredictable behavior of primary
plasma cell tumors can be clarified only by careful clinical, laboratory
and postmortem studies as well as by continued observation of these
cases over long periods. A large number of reported cases possess
little critical value because of incomplete follow-up data.

2. The discovery of a plasma cell tumor in the upper air pass-
ages requires first of all careful roentgenological as well as laboratory
studies to rule out the possibility of multiple myelomatosis. Sternal
puncture should be included in this study. The course of this disease
is notoriously silent for long periods.

3. The relationship of these tumors to multiple myeloma ap-
pears to be a close one although there are characteristic and important
differences including a slower progression and the possibility of long
survival in certain cases.

4. The increasingly prevalent opinion among pathologists and
clinicians is that primary plasma tumors in the upper air passages,
whether limited to the soft tissues or also involving bone, are in the
vast majority of cases, variants of multiple myelomatosis. In any
event, there can be no question about their malignant or potentially
malignant character.
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5. The methods of management as well as the prognosis must
necessarily vary with the individual case. The radiosensitivity of
these tumors favors radiotherapy. Experience does not appear to
justify the radical surgical procedures commonly employed in the
treatment of the more familiar malignant neoplasms encountered in
this region.

11 NorTH GOODMAN ST.
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DISCUSSION

Dr. Jurius W. McCarr: I have enjoyed Dr. Heatly’s paper very much and
to me it is most timely because we have just had diagnosed probably the 16th
case of plasmocytoma of the larynx. This was a white male, age 41, referred by
a nose and throat man of Akron, Ohio who sent him in with the tentative diag-
nosis of a polyp in the anterior commissure and the patient’s complaint was pro-
gressive hoarseness for the past six months.

Examination on April 16th, of his sinuses, ears, nose and nasopharynx re-
vealed no visible pathology or tumor masses. There was a cherry red polypoid
mass in the anterior commissure about a centimeter in diameter. A direct laryngo-
scopy was done, the polypoid mass removed, and the diagnosis of plasmocytoma of
the larynx was made by our pathologist, Dr. Domingus. There have been 15
cases of plasmocytoma of the larynx reported.

1 would like to show 2 slides. May we have the slides please?

(Slide) This shows the normal laryngeal mucosa, tunica propria and the
plasma cells were rather large, much protoplasm. This tumor was only moderately
vascular, as you can see,

(Slide) “This is a highpower and you will notice the reason for showing
this. In this particular patient there is no mitosis of the nuclei, so Dr. Domingus,
our pathologist, did not feel that this was very malignant, but, as Dr. Heatly
brought out, it is very hard to determine what the outcome of these cases will be
from a histological study. As you can see, there is no mitosis at all in the cell
nuclei and they all have a rather large cytoplasm. I would like to ask Dr. Heatly,
what in his opinion should be the method of treating this man? Should we treat
him expectantly and watch for possible recurrence? Should we treat him with
x-ray or should we do a thyrotomy because this springs apparently from the very
anterior end of the right vocal cord?

Dr. Freperick A. Ficr: Dr. Heatly has given us a most instructive and
interesting presentation. I was especially pleased to see that he sharply distinguishes
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between inflammatory plasma cell lesions and those that are true neoplasm. Some
of the articles that have appeared in the literature have not made that distinction.
Certainly the neoplasms that he has reported are definitely neoplastic and any tumor
that is not a true neoplasm should not be considered in this category. The patholo-
gist at times has difficulty in distinguishing certain inflaimmatory lesions from
true plasma cell myelomas. However, careful study by a competent pathologist
will definitely place these neoplasms in a category entirely distinct from the in-
flammatory group.

Dr. Heatly’s reference to the unpredictable nature of these lesions certainly
is well founded. It is extremely difficult to anticipate the response of these neo-
plasms to therapy.

Recently I had correspondence with two patients who are of interest in this
connection. One of them, a dentist who had an extensive plasmocytoma of the
antrum and ethmoid labyrinth was treated eleven years ago by the method to
which Dr. Heatly referred, i.e. electrocoagulation, intracavity radiation and ex-
ternal radiation. He reported that he had experienced no further difficulty, in
fact, was in robust health and practicing right along.

The other patient had a plasmocytoma on the posterior aspect of the epiglottis.
This lesion was electrocoagulated transorally and was treated with interstitial and
external radiation fifteen years ago. The present status of this patient’s health
is not known.

Another patient, dismissed from our service a few days ago, had a plasmo-
cytoma of the nasopharynx.

In our experience lymph node metastasis occurs infrequently in patients with
plasmocytoma while osseous deposits are quite common. It is my feeling that
such extension occurs by way of the blood stream.

Dr. Crype A. HeatrLy: I wish to thank the discussers of my paper. In
Dr. McCall’s case, I feel that local removal of the polyp plus full external irradi-
ation would be my method of handling it. I do not feel that there would be any
advantage in thyrotomy in such a case.

I particularly appreciate Dr. Figi’s remarks on these tumors because his is an
experience which I think is equalled by none of us in the management and recog-
nition of this type of neoplasm. Thank you very much!
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Rarely in the history of medical science has a large structure
of the body been neglected for so long a time as has the ground
substance of connective tissue. On the other hand, almost never
has a large structure gained such sudden and tremendous scientific
importance as has recently been given to this supposedly dull and
uninteresting amorphous gel.

Why has this structure suddenly developed this great personality,
which has drawn so much interest from the medical profession all
over the world?

I believe the main reasons to be as follows: (1) In the past,
stained preparations of ground substance have shown little, if any-
thing, of interest. Newer techniques now give visible evidence of
this structure. (2) The development of electron microscopy has
brought detail into connective tissue which previously could only
have been hypothesized or imagined. (3) The use of tissue cultures
has added much to the knowledge of connective tissue physiology
and growth. (4) The advent of ACTH and Cortisone has stimu-
lated great interest in this tissue.

Connective tissue and its elements have a wide and large dis-
tribution in the body. Some of the common areas are found sub-
mucosally, subcutaneously, surrounding vessels, nerves, and muscle

. fibers, and in the parenchymatous organs.! If the ground substance

under the epithelium of the nose and sinuses alone were flattened out
into one plate it would make quite a display of gel.

Mesenchyme is embryonic connective tissue and is the precursor
of adult connective tissue. Mesenchyme is a loose gel, consisting
mostly of ground substance with some small cells and a few fine

From the Department of Otolaryngology, Stanford University School of
Medicine.
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branching fibrils." Wharton’s jelly of the umbilical cord is a good
example of this structure. The tissue from a nasal polyp or from
an allergic nose resembles mesenchyme. The ground substance of
any loose, adult connective tissue is practically the same as mesen-
chyme and is often so designated.

Adult connective tissue consists of this homogeneous matrix in
which are incorporated certain fibers and cells.? The tissue may be
loose or firm, depending upon the relative amounts of these consti-
tuents.! Loose connective tissue contains more ground substance,
dense connective tissue contains more fibers. The connective tissue
in the nose is of the loose type.

Cellular elements in connective tissue consist mostly of fibro-
blasts. Other cells of importance are macrophages, mast cells, eosino-
phils, and plasma cells.!

The fibrillar elements consist mostly of collagen fibrils and fibers.
The fine fibrils develop from fibroblasts and are characterized by hav-
ing crossed striations placed at regular intervals. These fibrils become
matted together as in a cable, to form adult collagen fibers (Fig. 1).
Collagen makes up about forty percent of the mass of the body.

The ground substance is often referred to as amorphous substance,
gel, mucopolysaccharides, or mesenchyme. As stated previously, this
structure is a gel-like homogeneous mass and is made up chemically
of a combination of carbohydrate and protein.” ®* The carbohydrate
part is composed of polysaccharides. The main polysaccharide in-
volved is hyaluronic acid. The mucopolysaccharide combination is
polymerized.* By polymerized, we mean that the structure is made
up of small aggregates. The more highly polymerized it is, the firmer
it is. However, this gel may be broken down, depolymerized, or
made less firm by enzyme activity. The main enzyme involved is
hyaluronidase. Collagenase may also be of importance in this regard.
The gel is maintained and built up by enzymatic activity of the fibro-
blasts. Hence, the consistency of the ground substance may vary from
a firm gel to a more liquid or soluble state depending upon the activity
of the enzymes. Existence of hyaluronidase and other enzymes in
some of the mesenchymal cells has to be postulated if maintenance of
the amorphous substance is to be explained.™ Like all structures in
the body this gel is constantly being built up and broken down.
Therefore the enzymes must be present in the substitute in large
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Fig. 1.—Connective tissue fibrils seemingly developing from the surface
of a fibroblast. Reprinted by permission from Ralph W. G. Wyckoff: The
Fine Structure of Connective Tissues. Trasactions of the Third Conference
on Connective Tissues. Josiah Macy, Jr. Foundation, Publishers. (Feb. 14-
1552y 195520

amounts. Hence they must be present in inactive or bound form
ready to be activated as needed. Mayer'" has shown that in allergic
and non-allergic skin inflimmations there is a forty fold increase in
local hyaluronidase. Since these inflammations can be reduced by
neutralizing the hyaluronidase Mayer concludes that this enzyme
participates actively in inflaimmatory reactions.

The extracellular tissue fluid is incorporated in the ground. sub-
stance and comes from the blood plasma, containing water soluble
proteins, metabolites, crystalloids, gases, et cetera. In normal con-
nective tissue, this tissue fluid is in bound form and is not free.
In other words, if one should stick a knife into the amorphous sub-
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stance of a normal turbinate, no fluid would run out. However, in
any inflimmatory edema, free fluid is present.

In the past, about the only function given to the ground sub-
stance was to hold the body together and give it a certain amount
of mobility. Let us see whether or not this structure has other

duties.

After an infectious organism passes the surface epithelium, the
ground substance is the first structure it encounters. Hence, the
importance of this gel as a barrier against the spread of infection
must not be overlooked. In general, a2 normal firm gel acts as a good
barrier against the spread of an ordinary infection. On the other
hand, a more liquid gel aids in the spread of most infectious organ-
isms. However, a condition known as the colonial effort must be
taken into consideration.” It takes a certain number of infectious
organisms to infect an animal or to grow in a given amount of
medium. If only a few weak or nonvirulent bacteria are placed in
a large amount of medium, they will die out. A larger number
of the same organisms in the same amount of medium will survive.
If the organisms are stronger or more virulent, just a few will survive
in this same large amount of medium. This is also true in the animal
body. This shows that there is a definite relationship between the
quantity of infectious agent and the amount of material in which
it is grown. This ratio is definite for each organism. This is known
as the colonial effect and it applies to the ground substance. In other
words, hyaluronidase, which liquifies and increases the amorphous
substance, will enhance the activity of organisms of high virulence
while the dilution effect of the same enzyme will suppress the growth
of nonvirulent organisms. Hence, in some cases the host and the
condition of the ground substance may be of more importance than
the invading organism. This may help to explain why nothing serious
happens to patient A when he catches a cold or goes swimming, but
under the same conditions, patient B develops an acute and fulminat-
ing pansinusitis.

Another phenomenon of importance in this regard is the fact
that many streptococci and pneumococci, as well as some staphylo-
cocci, secrete hyaluronidase.” This produces even further invasive-
ness and more damage from these virulent organisms. For example,
in cases of pneumococcus pneumonia which develop bacteremia, the
pneumococcus produces excessive amounts of the spreading factor.
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Fig. 2—A: Arteriole; C: Capillary; F: Fibril; L: Lymphatic; M: Nasal
mucosa; P: Parenchyme; BM: Basement membrane; CF: Collagen Fiber;
FB: Fibroblast; PS: Peri-capillary sheath.

In uncomplicated cases of pneumococcus pneumonia, there is less
production of this enzyme by the organism.® This shows that both
the host and the invader participate in producing the difference in
the hypothetical cases of patients A and B.

As usual in such situations, nature has not let us down. The
body also develops anti-spreading factors, or anti-hyaluronidases.” *
These inhibitors may be demonstrated in the blood-stream. There is
a specific antihyaluronidase and a non-specific inhibitor. For ex-
ample, in many streptococcus infections, a specific antibody is built
up to overcome the spreading factor produced by the streptococcus.
In cases of acute rheumatic fever this antibody is very high. The
non-specific inhibitor is not an antibody and its exact nature is not
known. Recent work indicates that it may be heparin or a deriva-
tive thereof.> ® My personal feeling is that it is in some way con-
nected with the stress hormones of the adrenal cortex. This non-
specific anti-hyaluronidase is high in the acute stages of all connective
tissue disease and in fact, in most acute infections and in other



76 AUBREY G. RAWLINS

conditions of stress and strain.? Hence, the common denominator
which is necessary for the production of this substance is a stimu-
lation of adrenal cortex by some stress.” This statement can be
proven by the experiments in which normal animals under stress
produce a high blood level of the non-specific inhibitor, while stressed
adrenalectomized animals do not.”

The ground substance also has certain growth functions. It
has been shown that around the edges of rapidly growing tumors,
the gel is liquefied (probably by hyaluronidase activity) thus en-
abling the tumor to spread and grow more readily.’® This can be
determined by the use of intravital staining. For example, Evans
Blue has a selective staining action on depolymerized ground sub-
stance. If this dye is injected intravenously into animals with rapidly
growing tumors, it shows up in the ground substance near the edges
of these tumors."

A similar process may take place in regard to metastases. Gersh
and Catchpole believe that metastatic tumors live and survive where
the ground substance is favorable. They believe that the metastatic
cells may stimulate the secretion of depolymerizing enzymes which
produce a favorable site in the ground substance.

How does material get from the blood-stream to the cell? It
must go through the capillary wall, the pericapillary membrane, the
ground substance, and the cell membrane.! Substances from the cell
get back into the circulation in the reverse manner. Again the con-
sistency of the ground substance will help to determine this process.
Undoubtedly, this is a function of this structure (Fig. 2).

While regular enzymatic activity maintains the connective tissue
elements, certain vitamins and hormones participate in speeding up
or inhibiting these reactions. Ascorbic acid is the most important
vitamin in this regard.” Vitamin C is very high in the adrenal cortex,
and when the body is under stress the cortex is quickly depleted of
this vitamin. In some way, ascorbic acid is a factor in the produc-
tion of the stress hormone.” ** In vitamin C deficiency, there is a
failure to produce the polysaccharides and therefore, a poor ground
substance results.® Also, in this deficiency, new collagen fibers are
not formed, although the old fibers will be fully maintained without
ascorbic acid.? Thus, scurvy is associated with poor healing.

Various of the hormones are important in this picture.®> Thyro-
tropic hormone stimulates the production of ground substance and
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Fig. 3.—A—Cross section of normal rabbit’s ear—left. B—8 day
granulating wound control—center. C—8 day granulating wound, animal
treated with cortisone—right. Note difference in thickness in granulation
tissue in control and animal treated with cortisone. Reprinted by permis-
sion, from Bull. N. Y. Acad. Med. 25:252.

collagen. For example, if a thyroidectomized guinea pig is given
thyrotropic hormone exophthalmos is produced from an excessive
production of retrobulbar gel.? Estrogens decrease the permeability
of amorphous substance while gonadotropins increase it.*® . Cortisone
decreases the permeability of the ground substance while desoxy-
cortisterone increases it. Cortisone depresses the production of all
of the elements of connective tissue, namely, the ground substance,
collagen, fibroblasts, and capillaries.’* Therefore, this hormone may
inhibit wound healing'® (Fig. 3).

Edema is the accumulation of excessive fluid in the intercellular
spaces, i.e. in the ground substance. For example, Reinhart’s special
staining technique has shown that allergic reactions involving the
respiratory tract produce edema in the mucopolysaccharides of the
nose and the bronchial tree.' The mechanism of the production of
edema is somewhat in question. Time does not permit a complete
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discussion of the pros and cons of this subject. However, to put it
briefly, there are two schools of thought: One believes that edema
is due entirely to some direct action on the intercellular cement of
the capillary endothelium. The other believes that the edema may
be due to liquefaction of the ground substance around the capillaries
thus loosening endothelial connections from without.’® The action
of hyaluronidase on ground substance will apparently do this.

Connective tissue damage of any kind is always associated with
an increase as well as a liquefaction of the ground substance.’ * In
fact this liquefaction, or depolymerization, may make the amorphous
substance so soluble that it passes into the blood-stream where it can
be found and measured.® Therefore, connective tissue damage is
associated with, or results in, the following: (1) edema in the
ground substance, (2) increase in the ground substance, (3) seepage
of the ground substance into the circulation, and (4) increase in the
non-specific antihyaluronidase in the blood. The damage may be of
an allergic or an infectious nature, or from any stress. If this stress
continues long enough in a certain type of individual, then further
degenerative processes may take place. Precipitates may be deposited
in the ground substance producing amyloid degeneration, hyaline
degeneration, and so forth. The ultimate end result will be more
collagen and less ground substance with eventual sclerosis.” This
process is probably one of the reasons why some individuals grow old
prematurely.

There are many other interesting points that can be made in
reference to the ground substance of the nose and sinuses, but lack
of time and lack of knowledge eliminate further observations.

SUMMARY AND CONCLUSIONS

The development and the morphology of the mesenchymatous
ground substance has been pointed out. The possibility of new and
interesting functions of this structure has been presented. The en-
zymatic and hormonal control of the mesenchyme has been reviewed.
The importance of the ground substance in allergic and non-allergic
inflammations of the respiratory tract has been stressed. A brief
resume of connective tissue pathology from edema to sclerosis has
been given.

The intent has been to place the ground substance of the respir-
atory tract in the position of a structure of some importance, and
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not merely as an inert tissue whose single duty is to hold the anatom-
ical structures together.

384 Post ST.
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DISCUSSION

Dr. ARTHUR W. ProeTz: This exciting and important paper stimulates a
number of questions in a person’s mind. Dr. Rawlins mentions the fact that patient
A goes in swimming and takes a cold and patient B goes in swimming and does
not take a cold. It seems to me the same thing applies also to patient A’s going
swimming this week and patient A’s going swimming next week, and I believe that
is one of the most important corollaries of this paper.

In the study of allergy and of infection it becomes more and more obvious
to me that one can treat a patient as a constant in point of space, but not in point
of time. We have been told we must treat a patient and not merely a disease.
Now we go a step farther and have to treat the patient as of now and as of then
Why is it that a glass of orange juice will block up a man’s nose at one time and
not at another? Why is it that a patient is in complete distress from*allergic
reactions or from constantly recurrent colds at one time and not at ‘ancther, with-
out change of environment, of occupation, of almost anything that the ‘practitioner
can discover? This paper is a warning signal to people who practice routine
medicine. o : :

The electron microscope, of course, is"one of the most stimulating influences
of recent years. Only recently the cilia at which we have been looking critically
for a hundred years without being able to discover any. structural characteristics,
have suddenly been shown to possess a bundle of central fibers. Today we get a
beautiful picture of connective tissue cells, such as we have never seen before,
which opens up great avenues for invesigation.

It seems to me that if a young investigator today is hunting for a research
problem here is the spot to look. Since our patient is a functioning organism,
which is not the same two days or two seasons running, a better understanding of
the mesenchyme may prove a valuable diagnostic instrument.

Dr. BERNARD J. McMaHON: Mr. Chairman and Gentlemen, I want to con-
gratulate Dr. Rawlins on this excellent presentation especially from the biochem-
ical standpoint. I would like to say a few words to complete the picture of the
spread of infections.

Several years ago we injected particulate matter, India Ink in suspension, sub-
epithelially in the anterior end of the inferior turbinates of rabbits in order to
determine the pattern of the spread of infection and the nature of phagocytosis.
We found that there was a definite streaming of carbon particles posteriorly within
the subepithelial tissue, which eventually lead to the perivascular lymphatics, in-
dicating that the perivascular lymphatics are protective barriers around the vessels
themselves. In other words, the infection does not always go directly into the
vessels, it is carried to the termination of the perivascular lymphatics in the lymph
nodes adjacent to the area into which it is injected.

The phagocytes which we have to consider, are not only the polymorphonu-
clear leukocytes but principally the histiocytes. Our experiments demonstrated
that connective tissue cells are definitely phagocytic, not only the free cells but
those fixed in the blood vessel walls and in the periosteum. The carbon particles
were incorporated within these connective tissue cells. These particles appeared
to become adherent to the cell, especially the histiocyte, and were eventually en-
veloped by it. :

The thought that occured to us at that time was that the entire process of
attraction of foreign particle to cell might be explainable on an electrical basis.
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In other words, since particulate matter as well as bacteria carry a negative elec-
trical charge these would be attracted to a phagocytic cell which has a positive
charge. Therefore could resistance to infection be hypothecated on the basis of
the relative electrical potentials of the invading organisms and the body cells?
This relationship could well be modified by the biochemistry of the individual.

Dr. Francis L. WemwrLe: Mr. Chairman, Fellows and Guests, I would like
to ask Dr. Rawlins one question. We have had eight research workers at the
Massachusetts General Hospital study collagen fibers in the past two or three
years. This phenomenon has been discovered: that it is possible to take these
things that look like cables with cross-striations at a magnification of 10-50,000
and changing the saline concentration to make them simply seem to disintegrate
and dissolve so that a clear solution can be shown. Then by adding a little saline
one can bring all the structures back, so that complete destruction as shown under
the electron microscope is changed to complete rehabilitation. I would like to
ask the Doctor if he has any evidence as to why this occurs.

Dr. AuBrey G. Rawrins: Thank you, gentlement, very. much for your
discussion. I certainly agree with Dr. Proetz about the difference in the individual
from time to time. The difference in the condition of their ground substance, is
probably what determines the variation. I believe, Dr. McMahon, that the fibro-
blasts certainly are active. The fibroblasts seem to be one of the main factors in
this whole picture. They not only build up the ground substance, but they also
break it down and they help in forming collagen fibers. There is a circulation of
substances in the ground substance and hence, we have the interstitial circulation
as well as the regular circulation.

I do not know very much about collagen. Collagen fibrils are probably
formed by protein precipitation. The protein molecules precipitate in a certain
way so the crossed striations are regularly spaced. Investigators have taken certain
proteins, in vitro, and produced fibrils with crossed striations quite similar to
regular collagen.
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During the past three years we have observed four cases of so-
called primary or idiopathic amyloidosis of the larynx. This con-
dition is of sufficient interest, despite its rarity, that it seems worth
while to present a brief review of current opinion about this type of
lesion and to note the direction of research studies now being carried
out in relation to amyloid deposits in various tissues of the body,
along with a report of a clinical trial with cortisone in two of our
own cases and with ACTH in a case observed by Dr. Irl Blaisdell, of
Syracuse, New York.

INCIDENCE

The reported incidence of primary amyloidosis either of gener-
alized type or in solitary sites such as the larynx, is very low. For
example, Dillon and Evans' reported that only three cases of pri-
mary amyloid disease were observed at Peter Bent Brigham Hospital
in Boston during a twenty-eight year period from 1913 to 1941,
which included 120,785 admissions and 41,551 autopsies; and in
none of the three cases was the lesion situated in the larynx. A very
recent communication from DeGraf Woodman® informed me that
he had just observed a patient with primary amyloid tumor of the
Jarynx which was the second such case ever recorded at Presbyterian
Hospital in New York.

In our Cleveland hospitals, it would appear that the incidence
of amyloidosis of the larynx is considerably higher. Besides the four
cases we have seen since 1950, thirteen cases of amyloid disease of the
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larynx have been recorded at another hospital during the last fifteen
years. This experience is similar to that reported, in 1949, by Kreissl,
Muirhead and Darrough,® of Dallas, Texas. They reported five cases
of primary amyloidosis of the larynx seen in a period of twenty-four
months in a surgical pathology service associated with two laryngol-
ogy services; during this period, specimens from thirty-one laryngeal
lesions were examined. Beavis,' in 1934, reported five cases he had
observed and commented that amyloidosis of the larynx is probably
not so rare as the paucity of reports in the literature would seem
to indicate.

Whether the apparently higher incidence of primary amyloidosis
of the larynx in some places, such as Cleveland and Dallas, is due to
greater interest on the part of the pathologists in carrying out special
staining techniques for the recognition of amyloid, or whether there
is some geographical, nutritional or environmental factor which
causes an actually increased incidence in certain places cannot be
answered now. However, it seems likely that if amyloid disease of
the larynx were looked for more systematically by both clinicians and
pathologists, there might be an increase in the reported incidence.

CLASSIFICATION

The association »f amyloid deposits in various tissues of the body
in the presence of chronic wasting diseases, such as tuberculosis and
syphilis, has long been recognized as a secondary degenerative process,
in which the organs most usually affected are the spleen, liver, kidneys
and adrenal glands. There is also a type of so-called primary systemic
amyloidosis, in which there is no demonstrable pre-existing infection,
and the amyloid deposits are found in the heart and organs other than
those usually involved in secondary amyloidosis. Besides this gener-
alized type of primary amyloidosis, there are the solitary amyloid
tumors situated in various sites, but particularly in the larynx and
upper respiratory tract, which are also regarded as primary lesions,
since they occur without any demonstrable pre-existing chronic in-
fection.

. The foregoing is an oversimplified statement of the principal
categories of amyloid disease. Actually, the cases show many devi-
ations from any such categories, and the elaborate classifications that
have been proposed by some writers have served only to confuse the
picture. Since there are still so many questions to be answered re-
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garding amyloid deposits in the body and their localization, the
trend at present is to simplify the basis of classification.

King,” in 1948, registered an objection to the terms, primary
and secondary amyloid disease, suggesting that when the basic mech-
anism is known, all cases will be found to be of secondary type. King
proposed a classification in which the main differentiation is based
on the so-called typical or atypical distribution. Whittlesey,® in
1950, suggested reversing these headings, that is, basing the prin-
cipal differentiation on whether or not the amyloidosis is associated
with some other disease, rather than on its distribution in the body.
His scheme is as follows:

1. Primary amyloidosis (not associated with a disease)
a. Typical distribution
b. Atypical distribution

2. Secondary amyloidosis (associated with a disease)
a. Typical distribution
b. Atypical distribution

The classification proposed by Dahlin,” is the following:

1. Primary amyloidosis
a. Systemic
b. Focal or tumefactive

2. Amyloidosis complicating myeloma
a. Systemic
b. Focal or tumefactive

3. Secondary amyloidosis

According to the classification of Dahlin, the cases of laryngeal
amyloidosis that we have observed are of the primary type, with
focal distribution, since no evidence of amyloidosis elsewhere in the
body could be adduced. It must be stressed, however, that this class-
ification is a clinical one and, as such, is valid only for the time during
which the patients have been under observation. Future findings
might indicate the presence of amyloid deposits in other organs of the
body, as in the case cited by DeWolf and Clarke,® in a man aged
59, with clinical symptoms simulating carcinoma of the larynx, car-
cinoma or ulcer of the stomach, rheumatic endocarditis and adhesive
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pericarditis. 'This patient’s first symptom had been hoarseness present
for four or five years before he sought medical help for the relief of
gastric symptoms. Throughout the two-year observation period,
the laryngeal symptoms became more severe, and biopsy confirmed
the diagnosis of amyloidosis. Necropsy showed excessive deposits of
amyloid in the tongue, larynx, myocardium and cardiac valves, sub-
mucosa and muscularis of the gastro-intestinal tract, lymph nodes,
urinary bladder, mesentery and beneath the serous surfaces. On
reading the literature, it is impossible to determine whether laryngeal
involvement was present in the cases which have been reported as
primary systemic amyloidosis, since most of the authors failed to
mention the larynx which is not routinely examined post mortem
in most institutions.

Although the supposedly primary solitary amyloid tumor of the
larynx no doubt is accompanied by disseminated amyloidosis in some
cases in which the generalized condition is not recognized, there is
good evidence that many of these cases are indeed solitary, localized
lesions. The separation of the local nodular deposits from the systemic
or disseminated deposition is not necessarily clear-cut, but so far, ac-
cording to Kreissl and his associates,® the reports of the focal form
have exceeded the cases of the systemic form by at least a factor of
2. Stark and New” and others have called attention to the fact that
amyloidosis of the larynx tends to be self-limiting, another factor
which would seem to indicate that it is a localized and not a gen-
eralized progressing condition.

SYMPTOMS

The symptoms due to amyloidosis of the larynx are caused by
mechanical factors and hence are conditioned by its size and location.
If there is no infringement of the vocal cords or obstruction of the
airway, the lesion is asymptomatic and may be discovered only on
routine examination. Hoarseness of several months’ duration is the
principal symtom, but dyspnea may also be present in the case of
larger lesions. According to Stark and New,’ men are more fre-
quently affected than women in a ratio of two or three to one, and
the disease occurs most commonly in the fifth, sixth and seventh
decades of life. Two of our patients were young women in their
early thirties, and it is our impression from this experience and from
reading the literature that primary amyloidosis of the larynx tends to
occur at an earlier age in women than in men.
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Fig. 1.—Low-power view of the laryngeal mucosa stained with hema-
toxylin-eosin. Note that in the center of the field there is a hyaline-like
tissue arranged in sparsely nucleated broad, irregularly anastomosing bands.
Some of this tissue change is particularly apparent around a small blood
vessel in the center of the section. The degenerative changes are more
obviously demonstrated at a higher magnification with this type of stain;
they are brought out by selective staining in Fig. 2.

CLINICAL FINDINGS

Amyloidosis of the larynx may appear as a local tumor, but
often, the lesion is not well localized and may be described as “diffuse
submucosal thickening.” The surface may be smooth or nodular,
but characteristically the superficial mucosa is healthy. Clinically,
the absence of ulceration of the mucous membrane is the most sig-
nificant observation leading to the suspicion of amyloid tumor. In
some instances, the lesion has a definite yellowish color, as has been
noted by numerous authors. In other instances, the laryngeal swell-
ing has a reddish, hyperemic appearance. The diagnosis is made by
microscopic examination of stained sections of tissue removed for
biopsy.
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Fig. 2.—Low-power view of layngeal mucosa in a field comparable to
that of Fig. 1. Crystal violet stain shows the metachromasia of the tissue
which is the seat of amyloid degeneration. The distinctive staining of the
amyloid is well demonstrated in the broad bands of purple-staining tissue
in the walls of the blood vessels and in the collagen which occupies most
of the center of the section.

PATHOLOGIC FINDINGS

In microscopic sections of tissue removed from the larynx,
amyloid deposits are seen as a homogeneous material which is revealed
by staining with eosin, crystal violet and methyl green. Figure 1
shows the appearance of amyloid deposits in a section of laryngeal
mucosa ‘stained with hematoxylin-eosin and Figure 2 a comparable
field stained with crystal violet.

Stark and McDonald' reported a histologic study of fifteen
cases of amyloid tumor of the larynx, trachea and bronchi, in 1948.
Although their study was limited to the “tumor”-forming amyloid
lesions, they found no significant difference microscopically in these
and in the diffuse lesions. These authors excluded seven cases which
had previously been diagnosed as amyloid tumor. In these cases the
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lesions were considered to be caused by hyalinized fibrin or tissue
exudate identical to lesions described by Huebschmann, who regard-
ed them as an early stage of formation of amyloid. Although Stark
and McDonald could not determine whether the pathologic findings
in these seven cases did represent incipient amyloidosis, they com-
mented that clinically the lesions were easily removed and did not
recur, and hence differed prognostically from those considered to be
definitely amyloid. The pathologic features that they considered
characteristic of true amyloid lesions were: (1) amorphous amyloid
material occurred mainly in the form of ‘“flakes” or “‘concentric
layered masses” and (2) this amyloid material reacted character-
istically with one or more of the so-called amyloid stains. They found
crystal violet stain the most satisfactory for the identification of
amyloid material.

In their pathologic study of five cases, Kreissl, Muirhead and
Darrough® emphasized that in all these larynges, fibrinoid changes,
as noted by Huebschmann, were prominent. At times, the smudgy,
eosinophilic appearance of the connective tissue suggested the early
phases of amyloid deposition; hence it appeared that collagen de-
generation constituted an integral part of the local process. Micro-
scopic hemorrhages seemed partially related to similar disintegration
of the walls of the small blood vessels of the area. These authors
commented that “apparently primary amyloid deposition may fol-
low a pattern not unlike that of other mesenchymal disease. A local
form and a systemic or disseminated form are observed, the former
being more prevalent. The true relationship betwen these forms is-
not established. Fibrinoid degeneration of the adjoining tissue at
times constitutes a part of the local process. This may not be sig-
nificant but should be further studied.”

TREATMENT

In the treatment of primary amyloidosis of the larynx, a con-
servative and expectant course is usually advised. Unless surgical
removal promises to relieve the hoarseness which is usually the only
complaint, operation, as a rule, is not recommended. If dyspnea
supervenes, or the tumor shows a tendency to progression and recur-
rence, as in the case reported by Clerf,"* then thyrotomy or some
other procedure may be necessary. Patients in whom an amyloid
tumor of the larynx is diagnosed are advised to return for follow-up
examinations at frequent intervals, so that any progression of the
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lesion may be dealt with. Generally, the lesion develops slowly and
in many cases is self-limiting.?

Numerous medical treatments have been tried in the past, more
particularly in the cases of secondary amyloidosis, and of these, liver
extract has appeared to be the most promising.’®

REPORT OF CASES

Before presenting a brief resumé of our own cases, the follow-
ing record, furnished by Dr. Irl Blaisdell, of Syracuse, of a case of
laryngeal amyloidosis treated by ACTH, is reported.

A man, aged 63, was first examined on June 2, 1952. fle was
complaining of hoarseness which had been present for the past year
and had become progressively worse during the last two months.
Examination of the nose, sinuses, ears and nasopharynx revealed no
significant abnormalities. A mirror examination of the larynx showed
an irregularity and fulness of the left cord, particularly in the pos-
terior half. There appeared to be a small mass on the inferior surface
of the posterior portion of the cord.” On June 11, a direct laryngo-
scopy was performed under local anesthesia, and this revealed an
indurated lesion, extending from the anterior commissure back to the
arytenoid and beneath the surface of the left cord. Movement of
the vocal cord was definitely limited. The lesion was round and
smooth. Tissue was removed from the anterior and posterior por-
tions of the lesion; histologic examination of these showed masses of
homogeneous material with a foreign-body giant-cell reaction. Special
stains confirmed the presumptive diagnosis of amyloidosis.

The patient was sent back to the referring physician who was
advised to administer ACTH for two weeks. This treatment was
carried out in the hospital in the patient’s home town. He received
a dosage of 100 milligrams of ACTH per day, and had no' adverse
reaction until the fourteenth day, at which time he became some-
what disoriented, and the medication was stopped. During this two-
week period, his voice improved and his physician reported that the
mass in the larynx seemed to disappear.

Re-examination by Dr. Blaisdell two months later, on August
15, showed that there was no limitation of motion of the left vocal
cord, and the mass had definitely decreased in size. Another follow-
up examination, on September 2, gave evidence of continued im-
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Fig. 3—Photograph of the larynx (Case 1) taken from a colored
motion picture.

provement. The patient’s voice was quite clear and he himself said
that he could speak better than for some time past. A small quan-
tity of abnormal tissue was still present beneath the left cord pos-
teriorly, but the anterior portion of the mass had completely dis-
appeared. It was Dr. Blaisdell’s opinion that ACTH had caused
definite improvement, and a second course of treatment for this
patient was being planned.

Case 1.—A married woman, aged 33, had a mild huskiness of
the voice for six months before she was first examined, in April, 1951.
A laryngoscopy was performed on April 6, 1951, and the biopsy was
positive for amyloid. The mass filled the right ventricle, overhang-
ing the glottis and extending over the right false cord (Fig. 3). The
mucous membrane over the amyloid mass was not ulcerated. This
lack of ulceration is of diagnostic significance. By direct laryngo-
scopy, when the amyloid mass was displaced laterally, a normal true
cord with normal movements was revealed. For this reason, voice
impairment in this patient was slight. Physical examination showed
no evidence of infection or amyloidosis elsewhere in the body.

In July, she was readmitted to the hospital for a series of corti-
sone injections directly into the tumor mass. The injections, each
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Fig. 4.—Photograph of the larynx (Case 2) taken from a colored
motion picture.

containing 25 milligrams of cortisone in 1 milliliter of saline solu-
tion, were made through a laryngoscope, using a long laryngeal
needle and a tuberculin syringe. A series of eight injections daily
were administered; during the period of treatment, there was no
appreciable change in the size of the mass, nor was there any im-
provement in her voice. The cortisone used in this manner caused
no toxic signs nor evidence of systemic effect.

Another course of four local injections of cortisone was given
six weeks later, and again this treatment had no noticeable effect on
the size of the tumor. Later, cortisone was administered by mouth,
200 milligrams daily for eight days and then 100 milligrams for six
days. .On the next day, the patient exhibited a severe reaction, with
swelling of the face and of the ankles and pronounced vertigo, so
the medication was discontinued.

Follow-up examinations were made in June, 1952, and again in
February, 1953. The mass had not decreased in size, and probably
eventually will require thyrotomy for its removal.

Case 2.—A woman, aged 32, consulted us early in 1951, with
a complaint of severe hoarseness, which had existed for two years.
A mirror examination revealed several small red masses on the edge
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of both vocal cords anteriorly and a larger reddish mass under the
anterior commissure (Fig. 4). This patient had severe voice impair-
ment. Direct laryngoscopy was done, and microscopic examination
of multiple specimens of tissue showed the presence of amyloid de-
posits. A thorough physical examination was made to rule out amyl-
oidosis in other organs and systemic disease.

This patient received eight injections of 25 milligrams of cor-
tisone directly into the amyloid masses in July, 1951, and four in-
jections of cortisone in September, 1951.

Examination in December, 1951, showed that the masses were
smaller, particularly the one under the anterior commissure, and that
the voice had improved. She did not return for observation for a
year, and came in then only at our request. She stated that her
voice had improved so much that she felt there was no need for
further treatment.

The last examination of this patient, in February, 1953, showed
that the improvement in laryngeal appearance and in the voice had
been maintained.

COMMENT

The administration of cortisone in these cases was undertaken
on an empirical basis, but a review of some of the recent literature
on experimental amyloidosis has revealed a most interesting study
by Gunnar Teilum,"” of Copenhagen, reported in 1952, which sug-
gests a rationale for the use of cortisone in primary amyloidosis and
a possible explanation for the improvement noted in Dr. Blaisdell’s
case and in our second case in which the amyloid deposit was of the
diffuse type.

After reviewing a considerable number of recent experimental
studies,’*?% it seemed obvious that Teilum’s work has correlated the
various experimental, pathological and clinical findings, with ap-
praisal of their significance in such a way as to answer certain ques-
tions about amyloidosis more satisfactorily than has been possible
heretofore. His observations and conclusions offer much elucidation
of the subject, of interest to clinicians.

Teilum stresses that the mechanism whereby the hormone of the
adrenal cortex maintains the structure and function of mesenchymal
tissue in general is an indirect one, mediated by ascorbic acid. Well-
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defined structural and functional phases in the natural diseases and
in experimental disorders of the mesenchyma, which may in some
way be associated with a disturbance of some enzyme system, such
as ribonuclease, hyaluronidase, seem to be controlled by an inter-
action of a hormone of the adrenal cortex of cortisone type with
ascorbic acid. These findings offer an approach to the elucidation
of the following: (1) the pathogenesis of amyloidosis, (2) certain
appalently antagonistic effects of cortisone and ascorbic acid on the
mesenchymal tissue, and (3) the mechanism of action of cortisone
and ascorbic acid on mesenchymal tissue in general.

610 Rose Brpa.
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DISCUSSION

Dr. Irc H. Brasperr: I wish to thank Dr. McCall for including our case
in his series.

I would like also at this time to give you a brief follow-up in the last two
or three months on the same problem. The patient lives about 125 miles from
Syracuse, so I do not see him as regularly and frequently as I might like. In late
January of this year he returned to the office for examination, and his voice seemed
to have deteriorated since we had seen him in September, so we decided that a
second course of ACTH should be given. This treatment was carried out by his
family physician in Ogdensburg, under our recommendations. His voice has again
improved and when I last saw him in March, about five or six weeks ago, the lesion
had again disappeared to a great degree. His voice was clear and yet there was
still a demonstrable difference between the characteristics of the two sides of the
larynx. There is still a fullness submucosally. The appearance of his larynx is
very much like the first view that Dr. McCall showed you, except that it is not
as extensive and large as that one.
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Dr. HucH G. BEaTTY: Mr. President and Members: I rise to report an in-
teresting case which has several complications with it. The 21 year old married
lady presented herself in June 1946 with a history of having had a laryngeal
biopsy one year before by Dr. Schall, who, I think, later performed surgery. Com-
plete examination was difficult because of lack of control. The left side of the
larynx was involved, and a large mass extended down the right side of the pharynx,
just behind and below the palatopharyngeus muscle. A direct laryngoscopy with
the directoscope showed the larynx free from the growth; the larynx was mod-
erately fixed by instrumentation (directoscope). A large tongue-like piece of
tissue appeared just above the larynx, apparently springing from the posterior
pharyngeal wall. This was grasped, detached and removed. It was approximately
3 cm long and 1 cm thick and 1% cm broad and was diagnosed amyloidosis by
the hospital laboratory. She did not report regularly for observation. We saw
her again in 1949 (three years later) when we removed a good sized tumor from
the posterior surface of the epiglottis and anterior part of the pharynx and a large
amount of tissue from the left vocal cord. The laboratory report was “tissue is
composed of hemogenous pink, wax-like material arranged in irregular, poorly
indefinite nodule.” The vascular elements are thin-walled, and the more important
point is it was diagnosed as amyloid disease. We saw her again ten days later at
which time she showed infection of the nasopharynx and some infected tissue in
the left side of the pharynx. Examination of the larynx was impossible under
local anesthesia because of a gag reflex. She returned four months later at our
request, and there was a medium sized round mass still left in the left side of
the larynx and possibly some in the nasopharynx. She has been instructed to
return for observation but has not done so. We report this because of the long
extensive disease and the extra-laryngeal involvement.

Dr. PaurL H. HoriNGger: Mr. Chairman and Members of the Association and
Guests, I assume that time did not permit Dr. McCall to include all of the details
of his case report, but it was not clear as to whether or not a biopsy was obtained
in the second and third cases. The picture that Dr. Clerf obtained looks so much
like a cyst similar to one of the cases Dr. Laff described in the last Laryngoscope
that the point of biopsy is important. I would like to question, too, whether these
were cases of true amyloid disease or merely amyloid deposits in a more or less
degenerative type of tissue in the polyp itself and whether confirmation of true
amyloid disease was obtained by Congo Red tests, or other systemic studies.

Dr. Jurius W. McCarr: I would like to thank the discussants of this paper.
The Congo Red test was not done, Dr. Holinger, but there were three biopsies,
three separate ones made. This looks like a cystic but this was a very solid mass.
It was a large tumor and three biopsies were made and all of them were definite
according to the pathologist on a methyl violet stain.
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In the evaluation of laryngeal disease, the laryngologist should
employ all appropriate methods of investigation to aid in the correct
diagnosis. Not only should there be a thorough history, a careful
clinical study by indirect and direct laryngoscopy, and laboratory
examination of biopsy material, but there should also be a competent
radiographic study of the diseased larynx.

The larynx has for many years been visualized by means of a
lateral, soft-tissue radiograph of the neck. Credit for the initial use
of this projection goes to Coutard.! Only by means of the lateral,
soft-tissue view can the epiglottis, tumors of the anterior and of the
posterior commissure, the post-cricoid area, and of the arytenoid area
be best seen. The use of barium to outline the related pharyngeal
structures need be resorted to only occasionally.

More recently laminagraphy has been included as a method of
investigating laryngeal disease. By means of this radiological pro-
cedure, a roentgenogram is produced having only one section or plane
of the body in sharp focus. This plane is approximately 0.5 to 1 cm
in thickness while planes lying above and below are blurred and ob-
literated. ‘This blurring is the result of motion in opposite directions
of the focal point above the patient and the film below the patient
during exposure. A line drawn from the focal point to a fixed point

*Department of Otolaryngology, Massachusetts Eye and Ear Infirmary.
fDepartment of Radiology, Massachusetts Eye and Ear Infirmary.
IDepartment of Radiology, Massachusetts General Hospital.
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Fig. 1.—The first laminagram to appear in the literature; published
by Dr. Felix E. Leborgne in the “Revista de Tuberculosis del Uruguay”
Tomo V No. 4, 1936. Reproduced by permission.

on the film would rotate, during their motion, through an axis lying
in the plane of focus. As a result, the shadow cast on the film by a
point at the level of the axis of rotation will be in the same position
throughout the excursion of the tube and the film, whereas the
shadow cast by a point either above or below the axis will strike the
film at a different position throughout the excursion resulting in a
linear blur. This blurring will obviously be greater the farther the
point is from the axis. Sections at various levels in the body can
readily be obtained merely by changing the level of the axis of ro-
tation. This procedure was first suggested by Bocage® in 1921; and
was first applied by Vallebona® in 1930 to a study of the skull
Actually, Vallebona’s method involved rotation of the patient on an
axis related to a stationary film and a focal point, while Bocage’s
systems are the basis of present-day laminagraphy. The mathematical
explanations of his methods have been worked out by Ziedses des
Plantes* and by Grossmann® in 1935. An excellent historical review
and mathematical analysis is given by Andrews® and by Andrews
and Stava.”
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Fig. 2.—Puosition of the patient.

PRINCIPLE OF LAMINOGRAPHY
AFTER BOCAGE {92I

- — = — >3

Fig. 3.—S1 to S3, excursion of the focal point; F to F, excursion of the
film; Plane B, Plane of the laminagram; Plane A and C, Blurred.
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Fig. 4.—Lam'nagram of the normal larynx.

Laminagraphy as applied to the study of the larynx should be
credited to Felix E. Leborgne® ? of Montevideo. In 1947 it was the
senior author’s privilege to visit Leborgne in Montevideo and to be-
come familiar with his technique and to observe the value of the
laminagram in diseases of the larynx.

In practice the larynx presents an amost ideal structure for
laminagraphy. The air outlining the soft tissue of the respiratory
passages forms an excellent contrast medium permitting easy visual-
ization of the true and false cords, the ventricies, the trachea and im-
mediate subglottic area, the pyriform sinus, and the vestibule. In
addition, calcification of the laryngeal cartilages, which interferes
with good visualization in the intrapharyngeal method actually im-
proves the details in the laminagraph by clearly outlining the cartilages
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in section. The permanent record provided by the laminagram for
future comparison and the ability to compare the two sides on the
film are of obvious value.

The apparatus employed by us consists of a conventional Bucky
table converted with a motor-driven, detachable laminagraph ap-
paratus which is available for almost any machine. The technique
used is as follows:

Target to film 41.5 in.
Target excursion 14 in.
50 Milliamperes '
48-58 Kilovolts

3 second exposure

Intensifying screen with Potter-Bucky grid

Positioning of the patient is done in such a way as to obtain com-
parable films in succeeding sections and in later studies. The patient
lies supine with his neck halfway between full flexion and full ex-
tension. The head is fixed with sandbags and an adhesive plaster
strap is placed under the chin and stuck to the sandbags for additional
stability. The beam is then centered halfway between the laryngeal
prominence and the tip of the chin. If the ventricles are seen in the
previously taken soft-tissue lateral view of the neck, a second lateral
view is taken with the patient positioned on the laminagraph table
using a portable machine in order to get the ventricles in a vertical
position and produce undistorted sections through the ventricle.

Laminagraphy has been used as a routine procedure at the Mass-
achusetts Eye and Ear Infirmary only during the past year. In spite
of the short time in which this additional method of examination has
been used, our volume of cases has been such that, in our opinion,
laminagraphy is of value:

(1) In confirming the findings of both indirect and direct
laryngoscopy.

(2) In furnishing a permanent visual record of the lesion.

(3) In determining the exact limits of a subglottic extension.
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(4) In visualization of the regression (or extension) of the
disease during treatment by external irradiation.

(5) As an aid in those patients with short, thick necks and a
backward tilt of the epiglottis who are difficult to examine under
local or general anesthesia.

CONCLUSIONS

A thorough history, a careful indirect and direct laryngoscopy
and a microscopic examination of biopsy material removed from the
lesion are procedures essential in the investigation of laryngeal disease.

Laminagraphy is an additional method of examination that will
aid the laryngologist in the care of the patient with lesions involving
the larynx.

243 CHARLES ST.
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Case No. 700073. Male. Aged 71. Hoarse for two months. Laryn-
coscopy—The right cord thickened and red. No limitation of motion.
Biopsy—Chronic inflammation. Laminagram—Normal left true cord. Ven-
cricle well visualized. Right cord swollen with narrowing of the vestibule.

\
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Case No. 771090. Male. Aged 39. Hoarse for one year. Laryngo-
scopy—new growth involving entire left true cord extending subglottically.
Biopsy—Epidermoid Carcinoma Grade 2. Laminagram—Excessive new
growth of left vocal cord with subglottic extension. The ventricle is
obliterated. Treatment—Total laryngectomy.

103
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Case No. 765508. Female. Aged 29. Sensation of “lump” in the
throat. Laryngoscopy—Large, smooth mass filling the hypopharynx and
obliterating a view of the vocal cords. Lateral radiogram shows the mass
to be supra-glottic extending above the tip of the epiglottis. Biopsy—
Lymphosarcoma. Laminagram—revealed mass coming from the right pyri-
form sinus and entirely supraglottic.
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Case No. 765375. Male. Aged 72. Hoarse for five months. Laryn-
goscopy—Large mass involving entire right vocal cord with fixation. Biopsy
—Epidermoid Carcinoma grade 3. Laminagram—The true cord was replaced
by shaggy mass filling ventricle and pushing the false cord upward, with
subglottic extension. Treatment—Total laryngectomy.
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Case No. 806320. Male. Aged 60. Trouble with voice since 1947.
Two biopsies in 1947 showed chronic inflimmation. In 1953 was hoarse
for two months. Laryngoscopy—localized lesion of the midportion of the
right cord. Biopsy—Carcinoma grade 2. Laminagram—shows the lesion
of the right cord. Treatment—Laryngofissure.

Case No. 801705. Male. Aged 60. Hoarse over one year. Laryngo-
scopy—new growth on midportion of right vecal cord. No limitation of
motion. Biopsy—Epidermoid carcincma grade 1. Laminagram—demon-
strates lesion. Treatment—Laryngofissure.
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Case No. 756284. Male. Aged 45. Hoarse for three months. Lar-
yngoscopy-—thickened left vocal cord. Biopsy—Carcinoma grade 2.
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Case No. 769992. Male. Aged 42. Hoarse off and on for one year,
constantly for four months. Laryngoscopy—new growth involving the
upper surface in its midportion of the right cord. Laminagram confirms
the direct findings. Biopsy—Carcinoma grade 2. Treatment—JLaryngo-
fissure.

Case M. W. Female. Aged 36. Many complaints of her throat some
of which suggested the possibility of a laryngocele. Laryngeal examination
negative which was confirmed by the laminagram.
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Case No. 799630. Male. Aged 71. Intermittent hoarseness three
years. Constant hoarseness for six months. Laryngoscopy—Entire left
vocal cord involved with fixation. Biopsy—Epidermoid carcinoma grade
3. Laminagram—demonstrates the lesion. Treatment—Total laryngectomy.



110

SCHALL-MACMILLAN-ST. AUBIN

766436
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Case No. 766286. Male. Aged 74. Altcration in voice cne year.
tHoarse-constant three months. Large fungating lesion left false cord and
right true cord. Biopsy—Epidermoid Carcinoma grade 3. The lamina-
gram shows enlargement of the left false cord with obliteration of the left
ventricle and extension to the ary-epiglottic fold.
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Case No. 771594. Male.
pain upon swallowing.

Aged 56. Hoarse for three weeks with
Laryngoscopy—proliferating new growth at base
of epiglottis extending to ary-epiglottic fold and right supraglottic area of
larynx. Biopsy—Epidermoid Carcinoma Grade 2

. Laminagram shows the
extent of the lesion. Treatment— Total laryngectomy.
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Case No. 722538. Male. Aged 70. Hoarse for three years. Pain re-
ferred to right ear. Laryngoscopy—Lesion of the right vocal cord involving
ventricle, false cord, and extending almost to the ary-epiglottic fold.
Biopsy—Epidermoid Carcinoma Grade 3. Laminagram—Extension of lesion
of the right side of the larynx, obliteration of the ventricle, and extension
upward toward the ary-epiglottic fold. Treatment—Total laryngectomy.
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Case No. 766161. Male. Aged 45. Intermittently hoarse for two
or three years—continuous for three months. Laryngoscopy—fungating
lesion of both vocal cords with subglottic extension and fixation of the
right cord. Laminagram—marked enlargement of both true cords with
obliteration of the ventricles and subglottic extension on the right side.
Biopsy report—Epidermoid carcinoma grade 1. Treatment—Total laryn-
gectomy.

13
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Case No. 212878. Female. Aged 36. This patient has been under
observation since 1936 for an angioma involving the left false cord. The
laminagram shows the lesion occupying the space of the left false cord
and extending upward to the ary-epiglottic fold and piriform sinus. The
ventricle is closed due to pressure from above. The true cords are not in-
volved.
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DISCUSSION

Dr. Henry B. Orrton: Mr. Chairman, Members of the Association and
Guests, this has been a very interesting presentation by Dr. Schall, and I think his
procedure probably should be used more often than it is. I have used laminagrams
since 1938 in obscure cases; they are of help in visualizing the lesions in the upper

laryngeal type of growth, especially in the lateral and depth of the extension.
Thank you.

Dr. CHEVALIER L. Jackson: Mr. Chairman, Members and Guests, I want
to say that I am very glad Dr. Schall has seen fit to bring this very important
method of studying the larynx to our attention.

Some years ago I wrote a little paper on the value of roentgenography of the
neck. At that time we had chiefly the ordinary lateral films but our Department
of Roentgenology was trying very hard to get, by the ordinary techniques, an
antero-posterior view to go with the lateral. They managed to get a few pictures
where the soft tissues could be fairly well seen in spite of the shadows of the
cervical vertebrae, but we did not yet have laminography. This method has now
become almost a routine with us in laryngeal cases. We find it most useful, as
Dr. Schall has, in determining the subglottic extent of carcinomas. That is one
of the method’s most useful accomplishmens, but I recall one or two cases where
it has been particularly useful as a method of graphically demonstrating a tumor
of the ventricular band. T had intended to bring with me slides from one of these
cases. Unfortunately I did not do so, but I should like to cite the case briefly.
The patient was a male school teacher, who had a dampened sort of voice, not
exactly hoarse but dampened, and laminagraphy showed beautifully a rounded
tumor mass involving the ventricular band but not the cord. We kept this man
under observation for several months, and after the interval comparative lamin-
agraphy showed an increase in size of the tumor. We did an exploratory laryngo-
fissure and removed this tumor, after frozen section biopsy showed it to be a be-
nign cylidroma. In addition to the preoperative laminagrams we have also very
satisfactory postoperative laminagrams which give an excellent graphic record of
the postoperative condition showing absence of the tumor and preservation of a
normal vocal cord.

Again let me say that I am very glad Dr. Schall has brought laminagraphy
again to our attention. I know we are criticized by laryngologists from South
America and Europe for not using this method more, and think we should use
it more!

Dr. SAMUEL SALINGER: I should like to add a word with reference to ap-
paratus. You know, originally the first machines that were used for this purpose
were very expensive; they were built especially for taking laminagrams and they
ran into thousands of dollars. Since the advent of this detachable apparatus the
¢xpense has been considerably reduced. I think it only amounts to 2 few hundred
dollars and any good x-ray man will know how to attach it and how to use it.
It is therefore not beyond the means of the average laboratory.

Dr. Paur H. HoLiNGER: Mr. Chairman, in addition to the antero-posterior
laminagram, I believe mention should be made of the lateral laminagrams. It
adds greatly to the study of the neck in the lateral projection, particularly

in those cases in which the shoulders are unusually high and the larynx unusually
" low, where the lesion is lost in the shoulder shadow in the regular lateral view;
also in those lesions that are not easily outlined when the patient has an extensive
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ossification of the thyroid cartilages and consequently the ordinary lateral view
of the neck does not give the differentiation that the lateral laminagram will give.
These are to be used in addition to the antero-posterior laminagram, and while
Dr. Schall may have included this technic in his paper, it was not mentioned in
the presentation.

Dr. LERoy A. ScHArLL: Mr. Chairman, I wish to thank my discussers. I
should have emphasized that for me lesions on the upper surface of the true vocal
cord, and lesions that arise in the laryngeal ventricle, are the most difficult lesions
to diagnose by direct or indirect laryngoscopy. The laminagram does show these
lesions by the obliteration of the ventricle and I should have added this type of
lesion as an indication.

Dr. Salinger mentions expense. Dr. Leborgue says he can make an apparatus
with a piece of pipe and a couple of boards and bolts for $9.00. We paid $950
for our apparatus.

Dr. Holinger, we have used the lateral laminagram but due to the shortness
of my presentation, of the multiplicity of slides, I did not mention the lateral,
but we do use it. It is useful, as you have said. I omitted it so I could condense
my paper for this presentation.

Thank you very much!
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The detection of a premalignant lesion before the development
of clinical evidence of invasion presents a challenge to physicians.
Frequently the challenge is not accepted, thus allowing for the de-
velopment of an attitude of complacency, both on the part of the
physician and of the patient, lulling them both into a feeling of false
security based entirely on the negative character of a single histologic
study. In keratosis of the larynx that is histologically benign one
cannot speak of absolute benignity for the factors responsible for
malignant degeneration may be activated to exert an uninhibited
stimulus. When these changes may occur cannot be predicted, so
that benign keratosis must always be considered as fertile soil for
malignant development, making subsequent, frequent and prolonged
periods of observation and histologic study essential.

The relationship between keratosis and carcinoma is controver-
sial. In the presence of laryngeal keratosis carcinoma can easily be
missed because of its limited extent at its inception. ‘Are laryngeal
keratosis, then, which are not malignant when first seen to be re-
garded as precarcinomatous? If so, is it in the sense that such degen-
eration is usual, occasional, or rare? It is our feeling that keratosis
of the larynx is a premalignant lesion in a certain definite percentage
of cases, and when the disease persists carcinoma is the usual outcome.

In a series of 125 patients with keratosis of the larynx studied
at Jefferson Hospital (Table 1) the youngest was 32 years and the
oldest 82 years with an average age of 54. The duration of symp-

From the Department of Laryngology and Bronchoesophagology, Jefferson
Medical College, Philadelphia, Pa.
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TABLE 1.
KERATOSIS OF LARYNX IN 125 PATIENTS

Age 32 to 82 years

Sex Male 117
Female 8

Duration of symptoms 2 weeks to 10 years

Location of lesion Unilateral : 89
Bilateral 36

toms ranged from two weeks to 10 years, the average being one year.
There were 117 males and eight females. The keratosis was unilateral
in 89 cases and bilateral in 36 cases.

The clinical term keratosis does not describe a definite and specific
disease. While keratosis may be simply a surface manifestation of an
underlying disease process it may also represent the sole pathological
lesion. Keratosis implies a whitish patch, either flat or raised, smooth
or nodular, localized or diffuse, surrounded by normal tissue or by
an area of inflammation. The clinical picture is so variable that it
necessitates confirmation by an exact histologic study to be of value.
Histologically the findings consist of incomplete desquamation and
abnormal cornification of the epithelial layer of mucosa with the
formation of excessive keratin on its surface. In places the epithelium
may dip deeply into the connective tissue, but the basement mem-
brane remains intact. Subepithelial inflammatory cells are present
and when these are numerous some observers have felt that they indi-
cate a predilection for carcinoma. In keratoses of long standing,
fibrous tissue develops in the subepithelial layers.

The cause of laryngeal keratosis has generally been attributed to
chronic irritation of long duration. Metaplasias of the mucous mem-
branes of other parts of the body have been frequently observed, and
in about 50 % of the cases studied by Niskanen® metaplasias were found
in the bronchi in association with various inflammatory diseases of the
lung. It would appear that keratosis of the larynx is equally common
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following chronic irritation. The exact mechanism of these chronic,
irritating factors producing epithelial metaplasia has not yet been fully
uncovered. The irritation from smoking has long been considered
a salient factor. In this series only 11.2% were non-smokers. This
figure may be significant when compared with the smoking habits in
the cross-section of the normal population as determined in Columbus,
Ohio, in which 349% were non-smokers.* The majority of the smokers
admitted to excessive use of tobacco. Yet in certain individuals who
have submitted their larynges to this form of irritation over many
years no such lesion has developed. Factors other than chronic irri-
tation are probably necessary to produce this change. In some in-
dividuals this heaping up of epithelium may represent a regenerative
process in an attempt to overcome the damage from the chronic in-
flammation. When the damage is repaired and the causative factor
removed, epithelization becomes complete and proliferation ceases.
The danger lies in the fact that the reaction to the stimulation may
at some stage overstep its normal bounds and initiate a premalignant
phase, eventually to be followed by malignant invasiveness.

In some instances keratosis has completely disappeared without
any form of treatment. The keratosis experimentally produced by
avitaminosis and deficiency in estrogenic hormonal substances is re-
versible. This reversability may extend to those cases in which chronic
irritation is a factor. Clerf' pointed out that it is difficult if not im-
possible to predict the outcome in any one case.

In carcinoma of the larynx of low-grade malignancy, before
there is fixation and invasion, keratosis may be the first sign because
of the well-differentiated epithelium and formation of keratin. In-
filtrating carcinoma may begin from a simple keratotic change, or
the keratosis may appear as a stage in the malignancy, or develop on
the surface of the carcinoma after it has formed.

The cases forming the basis of this report were classified clinically
into three groups: (1) those which were carcinoma when first seen
(57 cases), (2) those which were first benign and later developed into
carcinoma (27 cases), and (3) those which never showed evidence
of malignant degeneration, some after years of observation (41 cases).

It is the second and most interesting group of 27 patients first
diagnosed as keratosis and progressing to carcinoma with which this
discussion is particularly concerned. There were six cases in which
the malignancy occurred less than six months after the first biopsy.
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TABLE 2.

GROUP OF 27 CASES OF KERATOSIS OF THE
LARYNX WHICH SUBSEQUENTLY BECAME
MALIGNANT INDICATING TIME INTERVAL
BETWEEN THE BENIGN AND MALIGNANT

REASES:
TIME NUMBER
under 6 months 6
5 to 1 year 4
1 to 2 years 6
2 to 3 years 3
3 to 4 years 2
4 to 5 years 2
over 5 years 4

These cases were undoubtedly malignant when first examined, but the
carcinomatous change was not present in the biopsy specimen at that
time. Subsequent histologic study revealed the malignancy which
must have been present earlier but was not represented in the initial
tissue. Of particular significance is the occurrence of carcinoma in
four patients beyond a five-year period. In three of these there were
intervals of from eight to ten years between the keratosis and the
carcinoma (Table 2).

In observing keratosis of the larynx clinically we have felt that
those lesions which exhibited a definite inflaimmatory zone around
the periphery of the keratosis were more apt to be malignant or under-
go malignant degeneration than those in which there was no inflam-
matory zone. In addition, those lesions which were irregular in their
projection above the surface with a papillary appearance more often
were found to contain carcinoma than those in which the lesion was
flat with no sharp line of demarcation between the keratosis and the
normal mucosa.

In those cases which undergo malignant degeneration the first
change commonly observed is an alteration in the intraepithelial
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Fig. 1 (A).—Histologic secticn of keratosis of vocal cord. Area of
mucosal change was regarded as premalignant and not definite enough to
be diagnosed as intraepithelial carcincma.

cellular structure which is now designated as carcinoma in situ. This
stage of malignant cellular change limited to the epithelium, and
without invasion of the basement membrane, may last for many
years, and its exact potentialities are in doubt. On the other hand
this change may be the first indication of invasive carcinoma. At
times one may find carcinoma in situ adjacent to invasive carcinoma
or invasion may be present in other parts of the lesion. The distinc-
tion between intraepithelial carcinoma and simple keratinization,
while difficult, is of prime importance.

Formerly the pathologic diagnosis, as benign or malignant, was
used to determine treatment to the exclusion of all other factors.
The uncertainties of the now existent borderline conditions of pre-
malignant and preinvasive carcinoma has rendered our selection of
treatment debatable.

Repeated histologic examination of different portions of the
keratotic lesion may be needed to make an accurate diagnosis. The
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management of the case depends upon the clinician’s evaluation of
the lesion. He cannot accept a negative pathologic report as un-
equivocal and advise treatment solely on the basis of this finding.
The clinical appearance of the lesion and the laryngologist’s judg-
ment are equally potent factors in determining the type of treatment.

With the modern emphasis on prevention and early diagnosis of
carcinoma we may be carried away with the desire to prevent or
eradicate the disease without properly verifying the diagnosis. This
is especially true in dealing with carcinoma in situ, and care must be
taken not to make an erroneous diagnosis on a few suspicious cells.
Vast pathologic experience is needed to make this diagnosis, and there
is room for error even by the most experienced pathologist. When
this latter lesion of carcinoma in situ is present it is our feeling that
conservative management can be followed. When the lesion is not
extensive and is limited to a small portion of the vocal cord, it can
be excised surgically. In its removal, however, we believe that the
perichondrium should not be included so that a better functioning
vocal cord is formed. Simple excision of the keratosis with its
carcinoma in situ should be sufficient. In 19 cases of this group the
entire lesion was removed in the biopsy specimen, and when thyro-
fissure was performed no residual carcinoma was found histologically
in the excised tissue. This type of early carcinoma can also be treated
with irradiation therapy, which has been reported as curative in a high
percentage of cases. Such a lesion would also appear ideal for electro-
surgical removal with suspension laryngoscopy as advocated by New
and his associates® and Le Jeune.?

In addition to the 41 cases of initial benign keratosis there were
nine patients who developed it following laryngofissure for keratotic
carcinoma. Two of these occurred at the operative site, five devel-
oped in other portions of the larynx unconnected with the original
lesion, and two spread throughout the larynx. Whereas this sub-
sequent formation of keratosis might be independent of the former
lesion it suggests that there is a predilection for keratosis in certain
individuals, and when removed in one location it may occur in other
areas of the larynx. The following case illustrates the tendency
to recurrence:

Case 1.—In 1948 a 37 year old white male was examined for hoarseness
of three months’ duration. He smoked at least three packs of cigarettes daily.
On indirect laryngoscopy a raised, whitish area was seen on the left vocal cord
which proved on histologic examination to be squamous cell carcinoma. The lesion
was treated by laryngofissure with removal of the left vocal At this time there
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Fig. 1 (B).—Higher magnification cf suspicious area of mucosal ma-
lignant change.

was no abnormality of the right vocal cord. One year later benign keratosis
developed on the left vocal band at the operative site. In 1950 the right vocal
cord which had previously been normal became the site of benign keratosis, and
in 1951 squamous cell carcinoma developed in the right vocal cord. Since the
entire lesion on the right was removed by biopsy no further surgical treatment
was carried out at that time. The patient resumed smoking, and two years later,
in 1953, carcinomatous changes limited to the mucosa of both vocal bands returned.
Irradiation therapy was administered with disappearance of the lesion, and close
watch is being maintained on the condition of the larynx.

In 1942 Graham® stated that most cases of keratosis can be
handled with ease by removal of the lesion. While it is true that some
casés are managed by this method, it has been our experience that in
the majority of cases successful treatment has proved more difficult.
A benign keratotic lesion with no histologic evidence of malignancy
can be removed, and the elimination of all forms of irritation may
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help prevent its return. When the lesion recurs after this treatment
the problem becomes more complicated. The following case is an
example of keratosis which remained benign but recurred over a six

year period:

Case 2.—Hoarseness was present for one month in a §2-year-old white male,
who had smoked a pack of cigarettes daily for many years. The entire right vocal
cord was involved by a raised, whitish nodular lesion on the edge and upper

surface.

Forceps removal of the material at direct laryngoscopy was done, and the
histologic diagnosis was keratosis. The lesion returned the following year, and
the pathologic report was still keratosis but with some irregularity suspicious of
carcinoma. For the next five years the lesion would disappear and recur, and
histologic study at yearly intervals consistently revealed benign keratosis. Shortly
before his death from coronary thrombosis keratotic material was removed from
the right vocal cord, and no evidence of malignancy could be demonstrated.

When the keratosis is benign but is more extensive and involves
an entire vocal cord or extends over a considerable portion of both
vocal cords the problem of management becomes even more involved.
If the keratosis persists after the elimination of all forms of irritation,
is there anything else that can be done to eliminate the keratosis and
prevent the carcinoma which will subsequently develop in many
cases? Irradiation therapy was given to some of these patients, even
though these well-differentiated lesions do not lend themselves well
to this type of therapy. Radiologists have reported cases of keratosis
with malignant degeneration, particularly in the buccal mucosa, in
which irradiation therapy eradicated the carcinoma, but the keratosis
persisted. The need for absolute safety against extension of the
lesion is essential, yet the necessity for avoiding needless interference
with the voice is extremely important. Surgical removal in this
type of case would entail either a complete laryngectomy or else
extensive intralaryngeal surgery, so that the voice would be markedly
impaired. It is our feeling that irradiation therapy is beneficial in
the treatment of extensive, persistent keratosis. This is illustrated
in the two following case reports:

Case 3.—In 1941 a 48-year-old white male complained of hoarseness of six
months’ duration. He admitted to smoking two packs of cigarettes daily. Mirror
laryngoscopy revealed a raised whitish lesion on the anterior halves of both vocal
cords. On the left side the involved cord appeared irregular surrounded by an
inflammatory zone. All of the material was removed with forceps at direct laryn-
goscopy and the histologic report was keratosis, suspicious of malignancy. The
lesion recurred persistently and tissue examinations were repeated each year with
pathologic reports varying from simple keratinization to keratosis, suspicious of
malignancy (Fig. 1). In 1949, eight years after the original keratosis, the path-

ologist diagnosed squamous cell carcinoma of the left vocal cord (Fig. 2). Be-
cause of the generalized extent of the keratosis on both vocal cords the patient
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Fig. 2.—Eight years after the beginning of keratosis with premalig-
nant characteristics invasive carcinoma was present on histologic section.

was treated with irradiation. He received a tissue dose of 6080 r delivered in a
5.5 cm field to the midline of the larynx over a period of five weeks. When last
examined three years later generalized redness with edema and thickening of the
mucosa was apparent, but there was no recurrence of either the keratosis or the
carcinoma.

Case 4.—A 38-year-old white male complained of hoarseness of three months
duration. On examination of the larynx an irregular, whitish lesion involving the
anterior two thirds of both vocal cords extending to the anterior commissure was
seen. The tissue was heaped up in the middle third of the right vocal cord. On
histologic study of the tissue benign keratosis was found. Since the keratosis
recurred after removal frequent tissue examinations were made, the report always
being. keratosis. Approximately one year after the original biopsy squamous-cell
carcinoma developed in the right vocal cord. Laryngofissure was performed, and
the anterior portions of both vocal cords including the anterior commissure were
removed. The specimen revealed squamous-cell carcinoma in the right vocal cord
and benign keratosis in the left vocal cord. Six months following operation kera-
tosis began to reappear on the left vocal cord. It increased during the next four
years until it again involved both vocal cords and extended onto both ventricular
bands, involving almost the entire intralaryngeal mucosa. Irradiation therapy was
given in the dosage of 4560 r delivered in a 25 sq cm field to the midline of the
larynx over a five-week period. Following irradiation the keratosis completely
disappeared, and when last seen the larynx remained free from it but exhibited
post-irradiation changes.

>
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SUMMARY

There are cases of laryngeal keratosis which have nothing in
common with carcinoma. In another group it leads to carcinoma,
and in a third group keratosis develops as a sign of carcinoma. Since
it is impossible to tell which area will remain keratosis and which will
undergo carcinomatous change, the elimination of the entire keratotic
area should be practiced if at all possible. In simple keratinization
marked improvement will follow within two or three weeks after the
removal of all forms of irritation and abuse of the larynx. If the
lesion has not exhibited definite clinical evidence of healing within
this length of time, it must be regarded with suspicion. Persistent
or recurrent keratosis requires repeated histologic study including the
subepithelial layer to detect the malignant change which is the usual
outcome. Treatment with irradiation may produce disappearance of
the keratotic lesion while it is still in the premalignant stage. In
those cases in which the first manifestation of carcinoma is keratosis,
the management follows that of laryngeal malignancy. Distinction
between simple keratinization and carcinoma in situ in the larynx
can now be recognized by the pathologist, but the lesion should be
evaluated by the laryngologist and the method of treatment dictated
by his clinical experience.

255 SouTrH 17TH STREET.
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DISCUSSION

Dr. JouN J. O’KEgre: Mr. President, Members and Guests, I believe Dr.
Putney has presented the subject of keratosis of the larynx as a pre-malignant lesion
in a very able and concrete way. Certainly from the context of the paper this
is shown to be a very complex matter, one that certainly cannot be considered in
a superficial or light way. There are few more baffling conditions that are en-
countered by the laryngologist than the subject of keratosis of the larynx, and
there are fewer that present a more interesting academic controversy.
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It is obvious, I am sure, to all of us, that keratosis of the larynx is far from
being an absolutely known and appreciated subject, if for no other reason than
from the scarcity of articles in the literature pertaining to this subject.

In essence, Dr. Putney’s paper reflects just a few thoughts that are worth
reiterating for the sake of emphasis. One is that the whole paper is devoted to a
promotion of an interest on the part of the laryngologist to recognize and to ap-
preciate the fact that keratosis of the larynx is a potentially serious matter. Even
though some of them persistently maintain a benignity, the few that do change
their nature warrant sufficient interest on our part to consider them all as im-
portant, or all as pre-malignant, until after a final and complete examination, the
ultimate malignant nature of the lesion is obtained. If we develop an attitude
of seriousness concerning the condition of keratosis of the larynx, I am sure few
instances will be neglected and few patients will be overlooked as far as the car-
cinomatous element is concerned. In order that such a situation be attained, of
course, and as Dr. Putney has stated, it means that the patient must be carefully
examined, must be controlled by repeated clinical examinations, and that repeated
histologic studies must be made on tissues secured from the larynx.

The one other thought contained in this presentation is the fact that keratosis
in many or in several instances is a benign lesion and maintains itself so. Appar-
ently it is only in the few instances that do degenerate into carcinoma that we have
to be particularly careful, and it is only through this type of control that those
few will be so diagnosed, and in whom proper treatment will then be affected.
[t probably is better that we rely more on our clinical judgment than to use the
histologic study as absolute proof of malignancy or benignity: one’s clinical judg-
ment in this particular case is probably better than the pathologist’s report con-
cerning the tissue presented to him for his.study. If we so use our judgment on
patients who present this type of lesion, it is better that we consider them as having
a malignant rather than a benign lesion, and treat them accordingly.

Dr. Francis E. LEJEUNE: Mr. Chairman, Members of the Laryngological
Association, I enjoyed Dr. Putney’s paper. I have become deeply interested in the
subject of keratosis of the vocal cords because in the last few years we have been
seeing an increasing number of such cases. Practically all these patients gave a
history of excessive smoking. Recently, we have had occasion to see several truck
drivers who had extensive keratosis of the vocal cords. These men, driving huge
trucks at night, smoked incessantly to keep awake; one of them smoked as much
as four packs of cigarettes each night. This means that their vocal cords are sub-
jected to much abuse during this period of time. It is my opinion that scme in-
dividuals are more sensitive to the products of combustion of vegetative material
than are other people. Consequently, in these sensitive individuals there will be
more irritation of the vocal cords as a result of smoking and eventually keratosis
will develop.

When the keratotic lesion on the vocal cord shows a heavy deposit of keratin,
manifested by a thick whitish grant' r lesion, I am always suspicious of a ma-
lignant growth. If this same thick wnitish lesion of keratosis shows a dimplisg of
the structure in its center, deep biopsy will usually indicate presence of a malig-
nancy. In all biopsies of keratotic lesions a sufficiently deep biopsy must be
obtained in order to obtain a true picture of the existing pathologic alterations.

We have noted in recent years an increase of keratosis in women. This is
probably due to excessive and concentrated periods of smoking while playing card
cames. Patients with keratosis are always warned of the dangers of the lesion
degenerating into a malignancy. I plead with them to curtail their smoking habits
drastically or preferably to stop smoking. If little cooperation is manifested on
their part, I then use the word cancer instead of malignancy. This dreaded word
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seems to awaken them to the realization of the potential seriousness of the existing
lesion.

In patients with mild superficial keratosis, stripping is the procedure of choice.
I am in accord with Dr. Putney that surgical removal usually gives excellent re-
sults. Dr. Putney mentioned x-ray treatment. I would be interested in hearing
more about this as our results with x-ray have not been successful.

I thoroughly enjoyed this most interesting presentation of Dr. Putney.

PresiDENT CLERF: This, incidentally, is a subject which I have been interested
in for quite some time because it is a baffling subject. We know so little about it,
and secondly, it is unpredictable. We have been seeing an increasing number of
cases of keratosis in women and I have been impressed with the fact that the in-
veterate cigarette smoker is particularly the victim of keratosis and I am not so
certain that it is entirely the matter of the combustion of the vegetable material
alone. I am concerned that it may be the combustion of vegetable material and
the paper that has been treated by some material to insure even burning and also
treated with some cohesive that will permit it to remain moist. I have observed
that pipe smokers and cigar smokers do not get keratosis to the same degree as do the
cigarette smokers. Of course they don’t inhale either and that is a factor that we
cannot ignore.

The facts are that smoking and keratosis to me are almost synonymous since
I rarely see it in a non-smoker. ;

There are several diagnostic points that the clinician can in time learn to not
only observe but to attach some importance to and Dr. Putney referred to this in-
flammatory zone. I think that is a bad sign if you are thinking in terms of malig-
nancy because keratosis around inflaimmation maintains bad tidings for the patient
unless he mends his habits.

The second point, keratosis is something more than just a film. It begins to
project from the surface either on the superior surface or beyond the edge of the
cord, exhibits a nodular appearance. That may not be carcinoma now but it will
ultimately become carcinoma unless there is some change in that patient’s habits
and that usually means to stop.smoking.

There is one thing I should like to emphasize and that is this, not infrequently
we see a patient who has a bilateral keratosis and we plan to do a biopsy and inad-
vertently the nurse places the specimen of the right vocal cord and the specimen
from the left vocal cord in the same container and then you receive a diagnosis of
carcinoma and I will defy you to decide what to do in that particular case. That
is very important because it has happened in the experience of a number of us and
it is just a little tip.

Dr. F. J. Purney: I wish to thank the discussers.

Dr. LeJeune brought up the question of stripping the vocal cords. We have
practiced this a great deal and have attempted to remove all the keratotic material.
In some cases the keratosis which is superficial can be stripped off the vocal cord,
but the subepithelial tissue. which may show malignancy is not obtained in a
specimen of this kind. It is necessary to obtain sufficient and representative tissue
including the subepithelial layer before malignancy can be eliminated.

The irradiation therapy of these patients was carried out by Dr. Eberhard,
and on an average they were given between 5000 and 6000 r as a tissue dose. They
received approximately this amount to the interior of the larynx. This dosage
was given when the diagnosis of malignancy had been substantiated and was usually
administered in a 25 cm field over a period of from four to five weeks. These
larynges received a large amount of irradiation, and afterward they showed con-
siderable irradiation reaction. The longest patient has now been treated over three
years and his larynx still shows the effect of the irradiation with marked post-
irradiation changes.
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Carcinoma-in-situ of the larynx is being recognized with in-
creasing frequency in biopsy material from cases in which the clinical
diagnosis of carcinoma was not apparent. Undoubtedly this is due
in large measure to a growing appreciation and awareness of the
concept of an intra-epithelial, non-invasive stage of carcinoma by
both laryngologists and pathologists coupled with an increased use
of the biopsy in superficial lesions of the larynx. The disclosure of
the presence of carcinoma-in-situ raises in each case a series of ques-
tions as to the pathogenesis of this legion, the criteria for its identi-
fication, the invasive potential that might be anticipated, and the
most appropriate treatment for it. With these problems in mind,
a review of our experiences with thirteen cases is presented.

The term carcinoma-in-situ was used by Broders' in 1932 to
describe an early pre-invasive stage of intra-epithelial carcinoma that
is recognized by the profound cellular alteration in intact surface
epithelium. The realization of the true, potentially malignant nature
of this lesion was expressed by the earlier term of intra-epidermal
carcinoma, and dates back at least to the observations of Bowen
(1912). In the last two decades a voluminous literature has recorded
the increasing recognition of this pathological state. Although much
of the work has concerned the uterine cervix, the possibility of this
condition appearing in any epithelium was recognized early, as the
report by Mallory® in 1940 indicates. Votaw® reviewed the evolution
of the acceptance of this entity and described five cases of carcinoma-
in-situ of the larynx. Additional mention appears to be confined
to the case reports of Brighton and Altman,* Clerf,® Snitman,® Brun-

From the Department of Otolaryngology and Pathology, School of Medicine,
University of Southern California.
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Fig. 1.—Carcinoma-in-situ, larynx. x 350. Mitotic figures prominent.

ner,” Gordon,” and the group of cases reported from the Presbyterian
Hospital by Altman, Ginsberg and Stout.’

HISTOLOGICAL CRITERIA

The histologic features of carcinoma-in-situ are reasonably ob-
vious, particularly in stratified squamous epithelium which is the
site usually affected by the process. At first glance, the epithelium
appears hyperchromatic and basophilic and the normal stratiform
differentiation of the epithelium is lost (Fig. 1). The normal layers
are indistinct or missing and the regular progression from basal cell
layer to surface is no longer present. The basal cells vary in size
and shape and their type is abnormally extended up through the more
superficial layers, so that the normal single cell layer of basal units
is no longer distinct. In the prickle-cell layer the intercellular
bridges have usually disappeared. In this region the cells tend to be
rounded or irregularly polyhedral; the nuclei vary in size and shape
and large “bird’s eye” nuclei with large nucleoli are present. The
absence of a distinct and uniform basal cell layer and the occurrence
of anisonucleosis throughout the thickness of the epithelium are the
most arresting and convincing features to the observer. Mitotic
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Fig. 2.—Margin of carcinoma-in-situ, larynx. x 350. The junction
is diagonal. :

figures are usually numerous and they can always be found in the
area involved. These figures may be normal or atypic and muli-
polar in appearance.

Irregular foci or keratinization can be found in any portion of
the epithelial layer. In some cases this occurs near the surface, and
occasionally the entire surface is covered by a keratotic or parakera-
totic layer of considerable thickness. The appearance of the process
of carcinoma-in-situ either without or with accompanying well-
defined hyperkeratosis, suggests that this profound change can occur
in previously normal epithelium or in epithelium which is the seat of
keratosis.

Usually the layer of epithelium involved by carcinoma-in-situ
is increased in thickness but this is not invariably so, as the same
changes can be seen in extremely thin epithelial surface layers. The
“epithelium can extend in a flat unvarying layer or its epithelial pegs
can be markedly deepened and widened. The supporting tissue varies
from practically a normal state to one which is greatly changed by
edema, congestion and inflammatory alteration. The presence of a
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Fig. 3.—“Basal zone hyperplasia,” larynx. x 350.

lymphocytic infiltration of considerable intensity just beneath the
involved epithelium appears to suggest that invasion is imminent;
it is seen most often when the large epithelial pegs intrude deeply
into the supporting tissue.

The presence of in-situ carcinomatous change in epithelium is
most obvious at the junction of unaltered and carcinomatous epi-
thelium (Fig. 2). The junction line is usually sharp and distinct,
except in those cases of carcinoma-in-situ developing in previous
keratosis.

In approaching the microscopic diagnosis of carcinoma-in-situ,
the difference between it and normal stratified squamous epithelium
or simple keratosis is usually obvious, but it can be confused with a
condition we refer to as “‘basal zone hyperplasia” (Fig. 3). In this
latter lesion, the basal type of cell continues up through a portion
of the prickle-cell layer developing a zone in which the cells are uni-
formly hyperchromatic and have a vertical polarity. Commonly
this process terminates abruptly at the upper prickle-cell layer with
a sharp zone of transition to horizontally oriented cells. Although
the cells in this basal zone are hyperplastic and mitotic figures are
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Fig. 4.—Keratosis, larynx. x 175.

encountered, the absence of anisonucleosis and the perfectly regular
pattern presented by this change argue for the exclusion of this lesion
from those identified as carcinoma-in-situ. We believe that this
process or basal zone hyperplasia represents a transitional phase prior
to carcinoma-in-situ in which the biological intent for malignant
proliferation has not yet been declared. This process occurs as an
isolated phenomena and also has been found to be associated with
carcinoma-in-situ and invasive carcinoma.

The recognition of carcinoma-in-situ has developed more precise
criteria for the non-malignant hyperplastic phenomena of the laryn-
geal mucosa. Keratosis is manifested by regular hyperplasia with a
normal sequence of differentiation from the basal layer to surface,
usually with an accentuation of the zone of keratinization (Fig. 4).
Anisonucleosis is absent. Although mitotic figures can be anticipated,
peculiar atypic mitoses and isolated bizarre giant cells are not en-
countered in simple keratosis. As in carcinoma-in-situ, the keratotic
epithelium can vary markedly from a thin to a thick epithelial layer;
usually it is greatly thickened, exceeding in width the average case
of carcinoma-in-situ.
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PFABLE: 1.

DURATION OF

HOARSENESS
No. CASE AGE SEX (MONTHS ) SMOKING VOCAL ABUSE
1t 1D5 NS 37 M 3 Heavy +
2: R=By 57 M 12 Heavy 0
3. Stk 44 F 9 No s
4. E.F 2 M 1% Moderate 0
55 DAY 34 E 1% Moderate 0
6. el 45 B 117 Moderate 0
e G l)s 68 M Years Heavy 0
8 GG 78 M 5 Moderate 0
9 BB 56 M Years No =F
10. 16 Sk 50 M 15 Heavy 0
1EES ALSE 5SS M 6 Heavy 0
12. A 40 M 12 Heavy 0
1373 B 63 M 1Y Heavy 0

By definition, carcinoma-in-situ is confined to the surface epi-
thelium and has not extended by invasion into the supporting con-
nective tissue (Fig. 5). The process can continue down into the
ducts of glands without violating this concept. There is always a
clear-cut, regular and continuous demarcation between' epithelium
and connective tissue.

CLINICAL FEATURES OF CARCINOMA-IN-SITU

Since September of 1948 we have encountered 13 patients with
superficial lesions of the larynx which on histopathologic exam-
ination revealed intra-epithelial carcinoma without invasive tumor
(Table I). (The many cases of carcinoma-in-situ associated with
invasive carcinoma are not being considered in this report.) The
youngest patient was 29 years of age and the oldest 78. The average
age was 46 and the median age was 48. Only three of the thirteen
were woren.



CARCINOMA OF THE LARYNX 135

TABEE Il
CLINICAL APPEARANCE.

Leukoplakia 8
Thick 5
Thin and punctate 3
T hickening ’
Redness ]
All larynx : 1
Entire cord 4
Focal 3
Distribution
One cord I
Entire 6
Partial 5
Both cords )

Hoarseness, the only symptom, was present in all patients and
was continuous from one and one-half to fifteen months before diag-
nosis. Four patients had been intermittently hoarse for years. Of
the entire thirteen, seven were heavy smokers; four smoked mod-
erately, and two were non-smokers. One of the non-smokers, a
woman, is one of the two patients who have had a recurrence. There
probably had been vocal abuse in three patients. Two of these were
salesmen and one was a lecturer.

Upon indirect or direct laryngoscopic examination there was no
characteristic or distinctive picture. In fact, a clinical diagnosis of
carcinoma-in-situ was not made in any patient prior to biopsy and
the appearance in only two lesions suggested that they might be
malignant.
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(Table II) Leukoplakia was prominent in eight cases. In five
of these the white coating was very thick and somewhat shaggy, and
was the only visible lesion other than slight thickening of the area
involved (Fig. 5). In three there was thin, punctate leukoplakia
over slight thickening. The remaining five patients (Fig. 6) ex-
hibited only redness and thickening. One entire cord was diffusely
involved by a smooth, red swelling in three of these five cases, (Fig.
7) while the other two (Fig. 8) had localized irregular red thicken-
ing of only a part of a true cord. In all of the cases in this series the
lesion was intrinsic in location. Both cords were involved in only
two cases (Fig. 9). In seven cases all of one cord from anterior to
posterior commissure was involved so that a laryngo-fissure operation
could not be expected to safely remove all disease.

One larynx was especially interesting. The original lesion was
a small, sesile, dark-red mass on the mesial border of the middle third
of the right true cord. This lesion was stripped away and histopath-
ological examination revealed carcinoma-in-situ with a small amount
of infiltrating epidermoid carcinoma, grade II. Two days later all
of this cord was removed by laryngo-fissure. At operation a tiny,
3 mm area of thin leukoplakia was noted on the center of the opposite
cord. Anteriorly and posteriorly this cord was normal in appearance
and the anterior commissure was clear. Biopsy of this small area of
leukoplakia exhibited carcinoma-in-situ as a lesion separate from the
invasive carcinoma of the right cord which was well surrounded by
normal tissue in all directions.

TREATMENT

When we encountered our first case in 1948 it was necessary to
draw upon the experiences of those working in other fields to de-
termine our management of this lesion. Most of these experiences
have been with carcinoma-in-situ of the cervix and the majority of
the writers were convinced that invading carcinoma would ulti-
mately develop. The length of time necessary for invasion to occur
in cases of carcinoma-in-situ was thought to be quite variable; Pund,
et al’® concluded that carcinoma-in-situ averaged five to six years
before becoming invasive. Therefore, we concluded that this lesion
must be treated practically the same as an invasive one. Because
this patient’s visible lesion was a coating of leukoplakia involving all
of one cord from anterior to posterior commissure, and because mul-
tiple areas of carcinoma-in-situ were found in the tissue stripped
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TABLE IIL
TREATMENT AND RESULTS.

RESIDUAL RESIDUAL
NUMBER CONTROLLED  CA-IN-SITU KERATOSIS
Stripping 1 i
Laryngo-fissure only 2 2
Radiation only 3 3
Radiation and stripping 7 5 2 2

from the surface, it was decided that just this stripping could not be
considered as having removed all possible areas of carcinoma-in-situ.
Similarly it did not seem that a laryngofissure could insure removal
of all potentially invasive tumor. It was decided to give this larynx
a cancericidal course of deep x-ray irradiation. We were supported
in this decision by the satisfactory experiences of most radio therapists
in treating carcinoma-in-situ of the cervix.

This patient (Case 1) received a tumor dose of 3936 roentgens
in 30 treatments. In 33 days his larynx was clear of leukoplakia or
other lesion. One year and nine months later, in July of 1950, after
having started smoking again for a few months, leukoplakia reap-
peared in the middle of the opposite vocal cord. This disappeared
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