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PREFACE TO THE SIXTH EDITION

A sixTH edition has been called for and some changes have inevitably
taken place since the publication of the last edition in 1952. Douglas
Guthrie, the remaining survivor of the authors of the 1924 enlarged
edition of the original text-book by W. G. Porter, has now ceased to
be editor. I have been honoured by my colleagues in becoming the
editor of this further edition and R. B. Lumsden has been appointed
as the assistant editor.

The subject matter has been brought up to date, some parts entirely
re-written, and several new illustrations introduced. The section on
Peroral Endoscopy by the late C. E. Scott has been taken over by
1. Malcolm Farquharson, while the section on Affections of the Para-
. nasal Sinuses is now G. D. McDowall’s responsibility.

Amongst new material incorporated is stapes mobilization, tympano-
plasty, and the ultrasound treatment of Méniére’s disease, and a short
chapter on Facial Paralysis has been added. The modern treatment
of malignant disease of the larynx and ear has been elaborated.

The section on the sulpha drugs and the antibiotics has been dis-
continued as it was felt that with the rapid changes in the use of the
latter substances much became obsolete in a very short space of time,
and the presentation of the antibiotics throughout the text was thought
to be adequate.

The list of prescriptions has been re-introduced for ready reference.

The authors are greatly indebted to M. Lederman of the Royal
Marsden Hospital, London, for his valuable contribution on the
radiotherapy of malignant disease of the ear.

Lastly they pay tribute to the publishers for their never-failing
courtesy and kindness.

JOHN P. STEWART

Edinburgh,

May, 1961



This page intentionally left blank



CONTENTS

SecTiON I.—DISEASES OF THE NOSE
(A. Brownlie Smith)

CHAPTER 1
PAGES
ANATOMY
THE EXTERNAL NOSE—THE NASAL CAVITY—THE NASOPHARYNX—THE
PARANASAL SINUSES - - - - - - - 1-20
CHAPTER 11

METHODS OF EXAMINATION. PHYSIOLOGY, SYMPTOMS,
AND GENERAL TREATMENT

THE USE OF REFLECTED LIGHT—ANTERIOR RHINOSCOPY—MEDIAN RHINOSCOPY,
THE NASOPHARYNGOSCOPE—POSTERIOR RHINOSCOPY—DIGITAL PAL-
PATION OF THE NASOPHARYNX—PHYSIOLOGY OF THE NOSE—SYMPTOMS
OF NASAL DISEASE—GENERAL NOTES ON TREATMENT AND ON LOCAL
ANZESTHESIA—GENERAL HYGIENE - - - - - 21-34

CHAPTER 11

THE EXTERNAL NOSE, NASAL ORIFICES, AND SEPTUM

INJURIES TO THE NOSE—HAMATOMA AND ABSCESS OF THE SEPTUM—
DEPRESSED NASAL BRIDGE—CONGENITAL ATRESIA OF THE CHOANA—
DERMATITIS AND FURUNCULOSIS OF THE NASAL VESTIBULE—DEVIATIONS

AND SPURS OF THE SEPTUM—PERFORATION OF THE SEPTUM - - 35-41

CHAPTER 1V
INFLAMMATORY DISEASES

ACUTE RHINITIS—CHRONIC RHINITIS - - - - 42-48
CHAPTER V

NASAL POLYPUS - - . 49-51
CHAPTER VI

NEW GROWTHS - - - 52-53

CHAPTER VI

CHRONIC INFECTIVE DISEASES

SYPHILIS—TUBERCULOSIS—LUPUS VULGARIS—ULCERATIVE GRANULOMA—
RHINOSCLEROMA—LEISHMANIASIS - - - - - 54-57



X CONTENTS

CHAPTER Vv
EPISTAXIS, FOREIGN BODIES, AND PARASITES

EPISTAXIS—FOREIGN BODIES—RHINOLITHS—FUNGI AND PARASITES IN THE
NOSE-—MAGGOTS IN THE NOSE (MYIASIS OR PEENASH) - - - 58-60

PAGES

CHAPTER IX
ALLERGY AND ALLIED CONDITIONS

NASAL ALLERGY—ASTHMA AND THE NOSE—ALLERGY AND NASAL OPERA-
TIONS—CEREBROSPINAL RHINORRH(EA - - - - - 61-64

SEcTiON II.—AFFECTIONS OF THE PARANASAL SINUSES
(G. D. McDowall)

CHAPTER X

INTRODUCTION. PATHOLOGY. ACUTE INFLAMMATION
OF THE SINUSES

INTRODUCTION—INFLAMMATORY AFFECTIONS OF THE PARANASAL SINUSES—
ACUTE INFLAMMATION - - - - - - 65-73

CHAPTER XI

CHRONIC CATARRH AND SUPPURATION IN THE PARANASAL
SINUSES: SYMPTOMATOLOGY AND DIAGNOSIS

SYMPTOMATOLOGY—DIAGNOSIS OF CHRONIC SUPPURATION IN THE ANTERIOR
GROUP OF SINUSES—DIAGNOSIS OF CHRONIC SUPPURATION IN THE
POSTERIOR GROUP OF SINUSES - - - - - 74-88

CHAPTER XII

TREATMENT OF CHRONIC SUPPURSATION IN THE PARANASAL
SINUSE

NASAL SINUSITIS IN CHILDREN - - - - - - 89-102

CHAPTER XIII

COMPLICATIONS OF SUPPURATION IN THE PARANASAL SINUSES.
OTHER AFFECTIONS OF THE SINUSES

ORBITAL AND OCULAR COMPLICATIONS OF SINUS DISEASE—OSTEOMYELITIS—
INTRACRANIAL COMPLICATIONS—OTHER AFFECTIONS OF THE SINUSES—
INJURY TO THE SINUSES—ORO-ANTRAL FISTULA—MUCOCELE OF THE
PARANASAL SINUSES—DENTAL (PERIODONTAL) CYSTS IN CONNEXION
WITH THE MAXILLARY SINUS—NASO-ANTRAL (CHOANAL) POLYPI—
SIMPLE CHRONIC HYPERPLASIA OF THE MAXILLA—TUBERCULOSIS OF
THE SINUSES—MALIGNANT DISEASE OF THE NASAL SINUSES - - 103-119



CONTENTS Xi

SectioN III.—-THE PHARYNX AND NASOPHARYNX
(J. F. Birrell)

CHAPTER XIV

ANATOMY

THE TONSILS—THE LYMPHOID TISSUES OF THE PHARYNX AND WALDEYER’S
RING—THE FUNCTION OF THE TONSILS - - - - 120-125

PAGES

CHAPTER XV
METHOD OF EXAMINATION - - 126-129

CHAPTER XVI

ACUTE INFLAMMATIONS OF THE PHARYNX

ACUTE SIMPLE PHARYNGITIS—ACUTE SEPTIC PHARYNGITIS—ACUTE MEMBRAN-
OUS PHARYNGITIS—DIPHTHERIA—HERPES—ACUTE PHARYNGITIS WITH
ULCERATION—ACUTE PHARYNGITIS IN BLOOD DISORDERS—FUNGOUS
INFECTIONS IN THE THROAT—RETROPHARYNGEAL ABSCESS - - 130-137

CHAPTER XVII
CHRONIC INFLAMMATIONS OF THE PHARYNX
CHRONIC PHARYNGITIS - - - - - - - 138-139
CHAPTER XVIII

CHRONIC INFECTIVE CONDITIONS OF THE PHARYNX
SYPHILIS — TUBERCULOSIS — LUPUS — SCLEROMA AND LEPROSY — CHRONIC

HYPERPLASIA OF THE MUCOUS MEMBRANE - - - - 140-143
CHAPTER XIX

AFFECTIONS OF THE TONSILS

ACUTE TONSILLITIS—ABSCESSES OF THE TONSILS—CHRONIC TONSILLITIS—
TUBERCULOSIS OF THE TONSIL—CALCULUS OF THE TONSIL (TONSILLO—

LITH)—BONE AND CARTILAGE IN THE TONSIL REGION - - 144-149
CHAPTER XX
THE OPERATION OF TONSILLECTOMY - 150-159

CHAPTER XXI

OTHER AFFECTIONS OF THE PHARYNX, INCLUDING TUMOURS
AND NEUROSES

KERATOSIS—FOREIGN BODIES IN THE PHARYNX—HAZMORRHAGE FROM
THE PHARYNX—HYPERTROPHY OF THE LINGUAL TONSIL—TUMOURS—

NEUROSES - - - - - - - 160-165

CHAPTER XXII

DISEASES OF THE NASOPHARYNX

ACUTE INFLAMMATION-—CHRONIC NASOPHARYNGITIS—ADENOIDS—FIBRO-
MUCOUS POLYPUS OF THE NASOPHARYNX, OR NASO-ANTRAL (CHOANAL)
POLYPUS—NASOPHARYNGEAL FIBROMA—SIMPLE TUMOURS—MALIGNANT
TUMOURS - - - - - - - - 166-175



Xii CONTENTS

SECTION IV.-—-THE LARYNX
(1. Simson Hall)

CHAPTER XXIII

ANATOMY
PHYSIOLOGY OF THE LARYNX—VOCAL DISABILITIES OF SINGERS - - 176-188

PAGES

CHAPTER XXIV
EXAMINATION. SYMPTOMATOLOGY. GENERAL THERAPEUTICS

INDIRECT LARYNGOSCOPY—SYMPTOMATOLOGY—GENERAL THERAPEUTICS - 189-196

CHAPTER XXV
ACUTE INFLAMMATIONS OF THE LARYNX

SIMPLE ACUTE LARYNGITIS—ACUTE SEPTIC LARYNGITIS—ACUTE (EDEMA OF
THE LARYNX—ACUTE LARYNGOTRACHEO-BRONCHITIS — DIPHTHERITIC
LARYNGITIS OR CROUP - - - - - - 197-203

CHAPTER XXVI
CHRONIC INFLAMMATIONS OF THE LARYNX

CHRONIC LARYNGITIS—ATROPHIC LARYNGITIS, OR LARYNGITIS SICCA—
PACHYDERMIA LARYNGIS—CONTACT ULCER OF THE LARYNX—VOCAL
NODULES—KERATOSIS OF THE LARYNX—PERICHONDRITIS OF THE
LARYNX—FIXATION OF THE CRICO-ARYTENOID JOINT - - - 204-210

CHAPTER XXVII
CHRONIC INFECTIVE CONDITIONS OF THE LARYNX

TUBERCULOSIS—SYPHILIS—LEPROSY AND SCLEROMA - - - 211-220

CHAPTER XXVIII
NERVOUS AFFECTIONS OF THE LARYNX

NEUROSES OF SENSATION—SPASMODIC AFFECTIONS—MOTOR PARALYSIS - 221-231

CHAPTER XXIX
TUMOURS AND INJURIES OF THE LARYNX

INNOCENT TUMOURS—MALIGNANT TUMOURS—OPERATIONS UPON THE
LARYNX — LARYNGOSTOMY — TRACHEOSTOMY — LARYNGOFISSURE —
LARYNGECTOMY—INJURIES OF THE LARYNX - - - - 232-245

CHAPTER XXX
VARIOUS CONDITIONS OF THE LARYNX

CONGENITAL MEMBRANES OF THE LARYNX—LARYNGOCELE—STENOSIS OF THE
LARYNX—BOULAY’S METHOD OF INJECTING THE SUPERIOR LARYNGEAL
NERVE FOR THE PRODUCTION OF TEMPORARY OR PROLONGED ANZS-
THESIA OF THE LARYNX - - - - - - 246-247



CONTENTS Xiii

SectioN V.—PERORAL ENDOSCOPY
(I. Malcolm Farquharson)

CHAPTER XXXI PAGES

DIRECT LARYNGOSCOPY, TRACHEOSCOPY, BRONCHOSCOPY,
AND (ESOPHAGOSCOPY

ENDOSCOPIC  INSTRUMENTS—ANATOMY—BRONCHOGRAPHY—PREPARATION
FOR ENDOSCOPIC EXAMINATION—ANZ&ESTHESIA FOR ENDOSCOPY—DIRECT
EXAMINATION OF THE AIR-PASSAGES—DIRECT EXAMINATION OF THE
ESOPHAGUS - - - - - - - - 248-282

CHAPTER XXXII

FOREIGN BODIES IN THE AIR- AND FOOD-PASSAGES
THE AIR-PASSAGES—THE (ESOPHAGUS - - - - - 283-288

SectioN VI.—DISEASES OF THE EAR
(J. P. Stewart and R. B. Lumsden)

CHAPTER XXXIII

ANATOMY

THE EXTERNAL EAR—THE MIDDLE EAR—THE INTERNAL EAR—THE EIGHTH
NERVE AND ITS CENTRAL CONNEXIONS - - - 289-307

CHAPTER XXXIV

PHYSIOLOGY AND FUNCTIONAL EXAMINATION OF THE EAR

PHYSIOLOGY OF THE AUDITORY APPARATUS—FUNCTIONAL EXAMINATION
OF THE AUDITORY APPARATUS—PHYSIOLOGY OF THE VESTIBULAR
APPARATUS - - - - - - - - 308-334

CHAPTER XXXV

SYMPTOMS OF EAR DISEASE: OTOSCOPIC EXAMINATION:
LOCAL THERAPEUTICS - - - 335-345

CHAPTER XXXVI

DISEASES OF THE EXTERNAL EAR AND AFFECTIONS OF THE
DRUMHEAD

CONGENITAL MALFORMATION OF THE AURICLE—DEFORMITIES AND DISEASES
OF THE AURICLE—THE EXTERNAL MEATUS—TUMOURS OF THE MEATUS—
TRAUMATIC RUPTURE OF THE TYMPANIC MEMBRANE—OTITIC BARO-
TRAUMA (AERO-OTITIS MEDIA)—MYRINGITIS - - - 346-361

CHAPTER XXXVII

ACUTE OTITIS MEDIA AND MASTOIDITIS

ACUTE SALPINGITIS—ACUTE NON-SUPPURATIVE OTITIS MEDIA—ACUTE
PURULENT OTITIS MEDIA—VARIETIES OF ACUTE PURULENT OTITIS
MEDIA—MASTOIDITIS IN ACUTE OTITIS MEDIA—INFECTION IN THE APEX
OF THE PETROUS TEMPORAL BONE (PETROSITIS)—OSTEOMYELITIS OF
THE TEMPORAL BONE—PHARYNGEAL ABSCESS - - - - 362-383



Xiv CONTENTS

CHAPTER XXXV
PAGES

CHRONIC PURULENT OTITIS MEDIA AND COMPLICATIONS:
OTALGIA

CHRONIC PURULENT OTITIS MEDIA—CHOLESTEATOMA (CHOLESTEATOSIS)—
GRANULATIONS AND POLYPI—CARIES OF THE OSSICLES—MASTOIDITIS IN
CHRONIC PURULENT OTITIS MEDIA—TYMPANOPLASTY — OTALGIA —
SYNDROMES ASSOCIATED WITH THE EAR—THE RELATION BETWEEN
DISEASES OF THE NOSE AND THROAT AND OF THE EAR - - 384-402

CHAPTER XXXIX

FACIAL PARALYSIS
FACIAL PARALYSIS AS A COMPLICATION OF SUPPURATIVE OTITIS MEDIA - 403-406

CHAPTER XL

THE LABYRINTHINE AND INTRACRANIAL COMPLICATIONS OF
SUPPURATIVE OTITIS MEDIA

LABYRINTHITIS—INTRACRANIAL COMPLICATIONS—EXTRADURAL ABSCESS—
LEPTOMENINGITIS — ABSCESS OF THE BRAIN — VENOUS INFECTIONS —
MULTIPLE INTRACRANIAL COMPLICATIONS - - - - 407-436

CHAPTER XLI

MUCOSEROUS CATARRH OF THE MIDDLE EAR, CHRONIC
ADHESIVE PROCESS, OTOSCLEROSIS, AND MENIERE’S DISEASE

MUCOSEROUS CATARRH OF THE MIDDLE EAR—CHRONIC ADHESIVE PROCESS—
OTOSCLEROSIS—MENIERE’S DISEASE - - - - - 437451

CHAPTER XLII

TUBERCULOUS, SYPHILITIC, AND MALIGNANT DISEASE
OF THE EAR

TREATMENT BY RADIOTHERAPY—TUMOURS OF THE GLOMUS JUGULARE - 452-461

CHAPTER XLIII

THE LABYRINTH AND EIGHTH NERVE

CONGENITAL DEFECTS—TRAUMATIC AFFECTIONS OF THE AUDITORY NERVE
AND LABYRINTH—INFLAMMATORY AFFECTIONS OF LABYRINTH (LABY-
RINTHITIS)—HERPES ZOSTER OTICUS—DEAFNESS DUE TO DRUGS—
ARTERIOSCLEROTIC OR SENILE DEAFNESS (PRESBYACUSIS)—DEAFNESS
DUE TO MUMPS—DEAFNESS DUE TO VITAMIN DEFICIENCIES—NERVE
DEAFNESS OF DOUBTFUL ORIGIN—TUMOURS OF THE EIGHTH NERVE—
PSYCHOGENIC DEAFNESS—TESTS FOR SIMULATED DEAFNESS—DEAF-
MUTISM—AIDS TO HEARING - - - - - - 462-484

APPENDIX OF FORMULZE

FORMULZ FOR USE IN DISEASES OF THE NOSE AND PARANASAL SINUSES,
THE PHARYNX, THE LARYNX, AND THE EAR - - - - 485-491

INDEX - - - - 493-524



COLOURED PLATES

PLATE PAGE

1. 11, 111, IV, V.—Affections of the Nose - - - 32, 33, 48, 49, 56
VI, VII.—Affections of the Nasal Sinuses - - - 80, 112

VIII, IX.—Affections of the Pharynx - - - - 144, 145

X, XI, XII.—Affections of the Larynx - - - 209, 224, 225
XIII.—Bronchial Examination - - - - - 257

XIV.—Affections of the Drumhead - - - - 336



This page intentionally left blank



DISEASES OF
THE NOSE, THROAT, AND EAR

Section [
DISEASES OF THE NOSE
A. BROWNLIE SMITH

CHAPTER 1

ANATOMY

THE EXTERNAL NOSE, THE NASAL CAVITY,
THE NASOPHARYNX, AND THE PARANASAL SINUSES

I. THE EXTERNAL NOSE

HAPED as a triangular pyramid, the external nose has its root above
and its base directed downwards, the latter being perforated by two
elliptical orifices, the nares or nostrils, separated from one another by a
median septum. The free angle of the pyramid is the apex; the anterior
border joining the root and apex is the dorsum, while the upper part of the
dorsum, supported by the nasal bones, is termed the bridge. Each side
of the nose forms an open angle with the cheek and ends below in a
rounded eminence, the ala nasi, the free edge of which forms the lateral
boundary of the corresponding nostril. Over the apex of the nose, the
skin is thick and adherent and contains many sebaceous glands.

The framework of the external nose is osseous and cartilaginous. The
superior bony part is formed by the two nasal bones articulating medially,
while laterally each is united with the frontal process of the maxilla.
Superiorly, the nasal bone is attached to the frontal bone; and inferiorly,
the two bones, united to the lateral cartilages, constitute the upper boundary
of the anterior bony aperture of the nose which is completed laterally and
below by the sharp anterior margins of the frontal processes and bodies of
the two maxille.

Four paired and one unpaired cartilage take part in the completion
of the external nose. The upper or lateral cartilages, triangular in shape,
lie immediately below the nasal bones and are attached to them and to
the maxille by fibrous tissue. Medially, the anterosuperior border of
the cartilage of the septum is interposed between the lateral cartilages.

1



2 DISEASES OF THE NOSE

Their lower edges are joined by fibrous tissue to the upper margins of the
greater alar cartilages (Figs. 1-3).

The lower (greater) alar cartilages encircle the nostrils and assist in maintain-
ing their patency. Each consists of a medial and lateral part. The two
medial parts (septal processes) together form the lowest part of the nasal
septum and, being freely movable, constitute what is termed the septum
mobile nasi. The lateral parts, oval in outline, are attached above and

Fig. 1.—The external nose. |, Nasal bone; 2, Frontal process of maxilla; 3,
Lateral cartilage; 4, Cartilage of septum; 5, Accessory cartilage; 6, Greater alar
cartilage ; 7, Lateral crus ; 8, Medial crus.

posteriorly to the upper cartilages and to the maxille by fibrous tissue, in
which two or three small alar cartilages are buried. The inferior edge of the
lateral part does not reach the free edge of the nostril, the lower part of the
ala being devoid of cartilage and composed of subcutaneous fatty and con-
nective tissue.

The vomeronasal cartilages constitute the last of the paired cartilages ;
lying on either side of the postero-inferior edge of the cartilage of the
septum they form narrow bands which are attached to the vomer.

The cartilage of the septum, as has been indicated, enters into the frame-
work of the external nose. Its anterosuperior border is fixed above to the
posterior aspect of the internasal suture and, below this, it is directly
continuous with the superior parts of the lower cartilages, which latter may
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be regarded as wing-like expansions of the septal cartilage. The antero-
inferior border of the septal cartilage is short and is attached by fibrous
tissue to the septal processes of the lower alar cartilages. Its anterior
angle is rounded and does not reach the apex of the nose.

The chief muscles acting upon the external nose are the compressors and
dilators of the nostrils and the depressors and elevators of the al® nasi.
They are supplied by the facial nerve. In mouth-breathers the dilators

Fig. 2.—The external nose. |, Nasal bone: 2, Frontal process of maxilla; 3,
Llateral_ cartilage ; 4, Greater alar cartilage; 5, Lesser alar cartilages; 6, Fatty tissue of
ala nasi.

and elevators tend to atrophy from disuse, so that the anterior nares
become narrow and slit-like.

The external nose receives its blood-supply from the external maxil-
lary (facial) and ophthalmic arteries, while the veins communicate with
the anterior facial and ophthalmic veins, the latter being tributaries
of the cavernous blood-sinus. The main Iymphatic vessel follows the
course of the anterior facial vein. It receives lymphatics from the anterior
part of the nasal mucous membrane and ala nasi, and opens into the
submandibular lymph-glands, but other lymph-vessels from the external
nose course laterally and communicate with the superficial parotid or
pre-auricular lymph-glands.
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Through the intercommunication between the mucosal and cutaneous
lymphatic network, lupus of the anterior part of the nasal mucous mem-

Fig. 3.—The external nose. |, Lateral
crus of greater alar cartilage ; 2, Medial crus
of greater alar cartilage; 3, Nares: 4,
Lower edge of cartilage of septum ; 5, Fatty
tissue of ala nasi.

brane may spread to the ale nasi and
the skin covering the face.

II. THE NASAL CAVITY

The Lateral Wall of the Nasal
Cavity.—The lateral wall of the nasal
chamber presents an irregular appear-
ance due to the convoluted arrange-
ment of the three nasal concha@. The
superior and middle concha constitute
the medial surface of the lateral mass
of the ethmoid bone, the conche
ethmoidales, of which they form an
integral part (ethmo-turbinated bones).
The middle concha, which forms an

attachment anteriorly with the ethmoidal crest or agger nasi on the medial
aspect of the frontal process of the maxilla, projects downwards from
the lateral ethmoid mass and thus overhangs and conceals the superior
part of the middle meatus. The inferior nasal concha is a separate bone,
articulating mainly with the maxilla (maxillo-turbinated bone) (Fig. 4).

Fig. 4.—Lateral wall of left nasal cavity, showing the conche or turbinated bodies, the
meatuses, and spheno-ethmoidal recess. |, Right sphenoidal sinus ; 2, Sphenoidal ostium ;
3, Left sphenoidal sinus; 4, Superior meatus; 5, Inferior meatus; 6, Inferior concha;

7, Accessory ostium of maxillary sinus;

8, Middle concha; 9, Superior concha; 10,

Frontal sinus ; 11, Ostium of posterior ethmoidal cells ; 12, Spheno-ethmoidal recess.



ANATOMY OF NASAL CAVITY 5

Each nasal concha overhangs a channel or meatus corresponding in
length to the concha beneath which it is situated. Thus, the superior
meatus, with a general direction backwards and downwards, is confined
to the posterior third of the lateral wall, its anterior end terminating in a
cul-de-sac. The middle meatus, commencing at the posterior naris, is
directed forwards for about two-thirds of the length of the lateral wall,
communicating anteriorly with the atrium meatus nasi, a slightly depressed
area immediately above the nasal vestibule. One or more accessory ostia
of the maxillary sinus may be seen occasionally in the posterior part of
the middle meatus (Fig. 4).

Fig. 5.—Lateral wall of left nasal cavity with the middle concha removed along the line
ndicated by - ; the lateral wall of the middle meatus is exposed, and the position of the ostia
of the sinuses is indicated by arrows. |, Right sphenoidal sinus; 2, Sphenoidal ostium ;
3, Left sphenoidal sinus; 4, Superior meatus; 5, Inferior meatus; 6, Inferior concha ;
7, Accessory ostium of maxillary sinus; 8, Uncinate process; 9, Ethmoidal bulla; 10,
Infundibulum or semilunar groove; |1, Nasofrontal duct; 12, Left frontal sinus;
13, Superior concha ; |4, Ostium of posterior ethmoidal cells ; 15, Spheno-ethmoidal recess.

The inferior meatus, corresponding to the floor of the nasal cavity,
extends from the anterior to the posterior aperture of the nose. A fourth
and very small meatus may lie above and parallel to the superior meatus
as a groove in the lateral wall of the spheno-ethmoidal recess. This recess
is a shallow but well-defined hollow between the posterior end of the superior
concha and the anterior aspect of the body of the sphenoid bone. The
space or cleft intervening between the medial surfaces of the concha and
the septum of the nose, and extending from the roof to the floor of the
nasal cavity, is named the common meatus. The portion of it which inter-
venes between the ethmoidal concha and the septum is termed the olfactory
sulcus (see Fig. 15).
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The superior and middle meatuses derive clinical importance from
the fact that the paranasal sinuses communicate with them by means of
small ostia. The position of these openings is well seen in Figs. 4 and 5.
The inferior meatus receives at its anterior end the opening of the naso-
lacrimal canal, situated under cover of the inferior concha and close to
the attachment of that bone to the lateral nasal wall.

As the middle meatus requires closer inspection, the attachment of the
middle nasal concha must be divided throughout its entire length and
the overhanging portion removed, so as to bring into view the whole
surface of the meatus. This has been done in Fig. 5. Two prominent
structures are thus seen: the convex surface of the bulla cell of the ethmoid

Fig. 6.—Lateral wall of right nasal cavity with the superior and middle conchz removed ;
the infundibulum and nasofrontal duct are continuous ; the uncinate process has been turned
down in order to show the maxillary sinus ostium. |, Right frontal sinus; 2, Nasofrontal
duct; 3, Ethmoidal bulla; 4, Infundibulum or semilunar groove; 5, Maxillary ostium ;
6, Superior meatus ; 7, Right sphenoidal sinus; 8, Spheno-ethmoidal recess; 9, Posterior
ethmoidal cells : 10, Anterior ethmoidal cell.

labyrinth (bulla ethmoidalis) and, anterior and inferior to it, the well-
defined curved free margin of the uncinate process of the ethmoid (processus
uncinatus). Between these two structures there is a narrow interval, the
semilunar gap (hiatus semilunaris), which serves as a communication between
the middle meatus and a small triangular-shaped channel or gutter, the
semilunar groove (infundibulum ethmoidale), bounded superiorly by the
inferior surface of the bulla, and inferiorly and medially by the lateral
surface of the uncinate process. Posteriorly and inferiorly the semilunar
groove is closed by a bony lamina connecting the posterior end of the bulla
with the uncinate process. The opening of the maxillary sinus communicates
with the most inferior part of the infundibulum. Superiorly and anteriorly
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the infundibulum may terminate in one of two ways. In about one-half of
the heads examined a bony lamina connects the anterior end of the uncinate
process with the bulla ; here the semilunar groove receives the opening of an
anterior ethmoidal cell. In these cases the frontal sinus opens directly into
the middle meatus anterior to the semilunar groove (Fig. 5). In the
remainder of the heads this channel is continued upwards to the ostium
frontale as the nasofrontal duct (Fig. 6). This duct varies somewhat in its
direction and in the calibre of its lumen, consequent upon the irregular
development of the ethmoidal cells surrounding it, and, for this reason,
access to the frontal sinus by probe or catheter passed from the nasal cavity
may become somewhat difficult.

Fig. 7.—Left side of the nasal septum, covered with mucous membrane, showing an
oblique septal crest at the junction of the vomer with the cartilage of the septum. |, Left
frontal sinus ; 2, Septum of the nose ; 3, Nasopharyngeal cavity ; 4, Left sphenoidal sinus.

The Septum or medial wall of the nasal cavity is in part osseous
and in part cartilaginous. (Figs. 7, 8.) It is formed mainly by the per-
pendicular plate of the ethmoid superiorly and posteriorly and by the
vomer inferiorly and posteriorly, while the septal cartilage, anteriorly,
fills in the angular interval between these two bones. The following
additional bony processes complete its structure : the nasal spine or frontal
bone and the crest of the nasal bones anteriorly and superiorly, the rostrum
of the sphenoid posteriorly and, in the median plane inferiorly, the nasal
crests of the maxille and palatine bones. The cartilage of the septum
is strengthened anteriorly by the medial part of the greater alar cartilages,
and along its inferior margin by the vomeronasal cartilages. The main
arterial supply to the septum nasi is derived from the septal branch of the
sphenopalatine artery which courses along the surface of the vomer; it
anastomoses at the anterior inferior part of the septum with the greater
palatine artery (superior palatine), with the septal branch of the superior
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labial (coronary) artery, and with the septal branch of the anterior ethmoidal
artery (Fig. 8). The site of anastomosis constitutes the ‘bleeding area’
of the septum.

The Roof of the nasal cavity is very narrow save in its posterior part;
anteriorly, it is formed by the nasal and frontal bones; in its middle portion
by the cribriform plate of the ethmoid bone, which is perforated by the
foramina transmitting the branches of the olfactory nerve, the anterior
ethmoidal nerve and the ethmoidal vessels; and posteriorly, by the body
of the sphenoid bone.

The Floor of the nasal cavity, which is shorter and wider than the roof,
is nearly horizontal from before backwards, but is slightly concave trans-
versely. Its transverse diameter measures 1 cm.

Fig. 8.—Right side of the nasal septum, showing the nervous and arterial supply, and
the * bleeding area’ of the septum anteriorly and inferiorly. I, Right long sphenopalatine
nerve ; 2, Olfactory nerve branches; 3, Medial nasal nerve; 4, Septal posterior nasal
artery from sphenopalatine ; 5, Anterior and posterior ethmoidal arteries; 6, Great pala-
tine artery ; 7, Septal branch of superior labial artery.

The mucous membrane of the inferior concha consists of a layer of fairly
dense connective tissue containing the larger blood-vessels and some un-
striped muscle-fibres; in addition, it contains an erectile tissue layer made up
of thin-walled blood-vessels of irregular size and shape; this is better
developed at the anterior and posterior ends of the concha and along its
inferior border than elsewhere. Along the periosteal aspect of the mucous
membrane, and also beneath the epithelial basement membrane, is a
layer of elastic fibres with similar fibres running radially between them.
The whole constitutes an elastic tissue framework which causes the
mucosa to return to its normal size when the vascular engorgement of
the erectile tissue has passed off. The surface epithelium is of the
columnar ciliated type and beneath it are several layers of cubical cells
resting upon the basement membrane. The racemose mucous glands
lie beneath the latter, their ducts passing through it and opening upon
the surface.
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The mucous membrane of the middle concha, while resembling generally
that of the inferior, differs in the fact that it does not contain the same
amount of erectile tissue, while in general structure it is looser and more
delicate.

The sensory nerve-supply (Figs. 8, 9) of the nasal mucous membrane is
furnished mainly by the maxillary division of the trigeminal through the
branches arising from the sphenopalatine ganglion (Meckel), which is
situated in the superior part of the pterygopalatine fossa in close proxi-
mity to the sphenopalatine foramen. ‘ The foramen lies at a point just
posterior to and immediately above the posterior tip of the middle concha
(Sluder). The ganglion may be found as close as 1 or 2 mm. to the nasal
mucosa, or separated from it at a distance of 9 mm. The anterior portion

Fig. 9.—Innervation of the lateral nasal wall. I, Sphenopalatine ganglion (Meckel) ;
2, 3, Lesser palatine nerves; 4, 5, Long sphenopalatine nerve; 6, Lateral internal
nasal nerve; 7, Olfactory bulb and nerves; 8, Short sphenopalatine nerves; 9, Greater
palatine nerve.

of the lateral wall and of the nasal septum receives its supply from the
ophthalmic nerve through its lateral and medial internal nasal branches.
The infra-orbital nerve or terminal branch of the maxillary nerve through
its anterior dental branch supplies the anterior end of the inferior concha
and adjacent nasal floor.

Secretory nerve-fibres supplying the various glandular structures and the
involuntary muscle tissue belong to the autonomic nervous system. The
autonomic nervous system consists of two parts which are anatomically
and physiologically distinct—namely (1) the sympathetic and (2) the para-
sympathetic fibres. The parasympathetic fibres arise in part from the brain
stem and in part from the sacral region of the cord, the sympathetic fibres
taking origin from the spinal cord alone.

The sympathetic fibres produce vasoconstriction and diminish secretion
and are derived from the superior cervical sympathetic ganglion. These
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fibres are postganglionic neurones which are carried in the deep petrosal
nerve and the nerve of the pterygoid canal or Vidian nerve to the spheno-
palatine ganglion, which they traverse before being distributed to the
blood-vessels of the nasal mucosa. The parasympathetic fibres produce
vasodilatation and increase secretion, and are carried in the great superficial
petrosal nerve and the Vidian nerve to the sphenopalatine ganglion, where
there is a synapse, and from which postganglionic fibres are distributed.
The Vidian nerve thus carries postganglionic sympathetic fibres and pre-
ganglionic parasympathetic fibres. The manner by which these reactions
of vasoconstriction or dilatation and diminished or increased secretion
are brought about by impulses from the nasal mucous membrane itself is
not yet clearly understood.

In Horner’s syndrome, due
to the disturbance of the cer-
vical sympathetic system, there
is vascular dilatation and pro-
fuse secretion from the nasal
cavity on the affected side,
probably because of the un-
controlled action of the dilator
(parasympathetic) fibres.

The olfactory nerves, some
twenty filaments in number,
derived from the olfactory
bulb lying upon the cribriform
plate, enter the nasal cavity
through foramina piercing the
osseous plate; they are dis-
tributed in a network lying in
the mucous membrane cover-
ing the upper third of the nasal
septum, nearly the whole of
the opposed medial surface of

) N . the superior concha, and a

Fig. 10.—Dissection of pharynx. |, Tensor palati; .
2, Levator palati; 3, Cartilage of Eustachian tube; small part of the medial sur-
4, Superior constrictor; 5, Salpingopharyngeus ; g: face of the middle concha

Uvula; 7, Palatine tonsil; 8, Palatopharyngeus; . )
Pharyngo-epiglottic fold ; 10, Upper aperture of larynx ; anterlorly (Figs. 8’ 9)_

(IZIr§cg;r:;:;?\;)i(ilgt?sm%eoa;tictzr;v ®is, '%:,sfffaﬁ'r"‘%%"éér ' The perineural sheaths of
thyroid candiage 3 |5, Iotergl plerygoid; "6, Tongoe: ¢he olfactory nerve filaments

—erroneously described as
lymph sheaths — communicate directly with the pia-arachnoid spaces.
This communication has been demonstrated experimentally in animals
and young human subjects by injecting the spaces with coloured material
which passed downwards through the cribriform foramina transmitting
the olfactory nerves. Conversely, infection of the perineural sheaths
from a primary septic focus within the nose has been demonstrated micro-
scopically in patients dying of acute purulent leptomeningitis, following
intranasal operations during which the sheaths have been torn. The pus
traced upwards within the sheaths has been found directly continuous with
the pus in the cerebral membranes.
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The olfactory area of the nasal cavity is, therefore, a potential danger zone.
This fact should be borne in mind when operating on the ethmoidal cell
labyrinth. (See Fig. 39, p. 50.)

The veins from the walls of the nasal cavity pass for the most part through
the sphenopalatine foramen and terminate in the pterygoid plexus, but
branches join the superior ophthalmic vein in the orbit, and anteriorly there
is intercommunication with the anterior facial vein.

The Ilymphatic vessels of the most anterior part of the nasal mucosa
pass forwards and, joining the cutaneous lymphatics of the nasal vestibule,
accompany the anterior facial vein and enter the submandibular glands; the
efferents of these glands drain into the superior deep cervical glands. The
Iymphatics from the rest of the nasal
mucous membrane pass backwards
and, finally, enter the medial superior
deep cervical glands, some of them in
their course passing through the retro-
pharyngeal glands.

III. THE NASOPHARYNX

The nasopharynx (pars nasalis, Figs.
10, 11), with the exception of the floor,
which is formed by the soft palate,
has rigid and immovable boundaries.
The roof, formed by the body of
the sphenoid bone and basioccipital,
curves downwards and backwards so
as to become continuous with the
posterior wall; the latter is almost
vertical and is formed by the upper
cervical vertebra, clothed by the
prevertebral muscles and the mucosa,
which is lined for the most part by
columnar ciliated epithelium. On the Fig. 11.—Anatomical divisions of the
roof and posterior wall in young chil- pharynx. A, Nasal pharynx (pars nasalis) ;

. . . B, Oral pharynx (pars oralis); C, Laryn-

dren lies an aggregation of lymphoid geal pharynx (pars laryngea).

tissue known as the nasopharyngeal

tonsil; ‘adenoids’, so common in childhood, is the name applied to en-
largement of this structure (see Fig. 84, p. 167). Anteriorly the nasopharynx
communicates with the nasal cavities through the posterior apertures
of the nose (nares or choana) which are separated from each other by
the septum nasi. The lateral wall of the nasopharynx is of importance,
as here is situated on either side the orifice of the pharyngo-tympanic
tube (Eustachian tube). The opening, which is directed downwards,
forwards, and medially, presents a funnel-shaped appearance and is
bounded superiorly and posteriorly by the salient rounded ridge of the
tubal elevation (Eustachian cushion) formed by the projection of the
cartilage which partially surrounds the tube. The pharyngeal opening
(Eustachian orifice) is situated just superior to the plane of the hard palate.
The mucosa lining the tube is directly continuous with that of the naso-
pharynx, and is likewise covered by ciliated epithelium. It is well supplied
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with mucous glands, and in the submucous layer there is, in early life, an
aggregation of lymphoid tissue. Immediately posterior to the tubal
elevation is a deep depression known as the pharyngeal recess (fossa of
Rosenmiiller). (See also Chapter XIV.)

IV. THE PARANASAL SINUSES

The paranasal air sinuses, arranged in pairs, are situated in relation to
each nasal cavity. They may be appropriately studied, both on anatomical
and clinical grounds, as comprising two groups, the anterior and the
posterior. The former includes the maxillary sinus (antrum Highmori), the
anterior ethmoidal cells, and the frontal sinus, cavities communicating with
the middle meatus of the nose under cover of the concha nasalis media (the
middle turbinal). The posterior
group contains the posterior eth-
moidal cells and the sphenoidal
sinus, communicating with the
superior meatus and with the
small spheno-ethmoidal recess on
the lateral nasal wall immediately
above the meatus.

4

Fig. 12.—Coronal section of the right Fig. 13.—Coronal section of the right maxilla
maxilla during the period of the first denti- of an adult, showing the fully developed maxillary
tion ; the small maxillary sinus lies medially sinus. The floor of the sinus is on a lower plane
to the infra-orbital canal ; the maxilla con- than that of the nasal floor ; the molar fang projects
sists largely of cancellous bone. |, Infra- into the cavity of the sinus. |, Infra-orbital canal ;
orbital canal ; 2, Right maxillary sinus; 2, Right maxillary sinus; 3, First molar tooth -
3, Second molar tooth. 4, Maxillo-ethmoidal cell.

The Maxillary Sinus.—

Development.—The maxillary sinus is first noticed about the seventeenth
day of fcetal life as an invagination of the mucous membrane of the lateral
wall of the ethmoid infundibulum. Rarely there may be double pouching,
which would result in a double sinus. At birth the sinus exists as a small,
but definite cavity. Associated with the enlargement of the maxillary bone
by deposition of cancellous osseous tissue between its palatal and orbital
surfaces, there is a slowly progressive absorption of the same on the medial
nasal aspect of the maxilla. In this way the sinus gradually increases in



