CHAPTER XV

THE PHARYNX

HAMILTON BAILEY

TONSILS AND ADENOIDS

Surgical Anatomy.—The conception that the lymphadenoid tissue of the naso-
pharynx i1s Nature’s barrier to bacterial invasion can be fostered, and the xtiology of
certain cervical inflammations can be

visualised and better understood, if FEEROPHARHGEAL HODES

Waldeyer’s inner and outer rings (fig.

365) arc studied. The faucral ronsils

are the largest and most important

moietues of the inner ring. Tonsillar
tissue normally contains crypts, usually  rwew 502es -.--Jnucm. TONSILS
tortuous, that extend right through === = @« W /menm”s“‘

- MODEYS
the tonsillar substance to the external  JUcuLAS crHaN

.__}\.-Atu:*«:clns

LYMPMWOID TISSUE
=== TAROUND EUSTACHIAN TURE

capsule. These crypts can, and often  Susmanuaay =
do, harbour pus and micro-organisms. SURMTNTALLYMPY NODES
Clothing the lateral two-thirds of the F16. 365.—Waldeyer's rings. Inner ring—

circumference of cach tonsil is the  first barrier toinfection; outer ring—second
capsule, a well-defined structure com-  barrier.

poscd of fibrous and eclastic tissue, and

muscle fibres. The medial third of the circumference lics between the pillars
of the fauces and, bcing bereft of covering, is readily accessible to clinical ex-

amination.

The tonsil has an exceptionally good blood supply (fig. 366). It is well to bear
in mind the vulnerable but

infrequent anomaly of the
internal carotid artery form-
ing a complete circular coil
(fig. 366, inset), but it is
reassuring for those who
enucleate tonsils with a
guillotine to know that they
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drag the tonsil away from
k- this dangerous zone (Brown
A SCENDIN Kelly).

PALATINE |

i ENLARGEMENT OF THE
ASCENDING | 23R 5. LINGUAE TONSILS AND ADENOIDS

iy Enlarged tonsils are
not necessarily infected ;
a certain amount of hyper-
trophy is common in early

FiG. 366.—The arterial supply of the tonsil. (4 childhood. As adult ljfe
R. H. fmhr,) (Inset) Internal carotid artery forming a approaches, the tonsils,
complete circular coil., (Afier A. Brown Kelly.) together with other lym-

phoid tissues, tend to atrophy. Excessive hypertrophy is often bilateral.
Occasionally, the tonsils are so large that they almost meet in the middle line.

thology, Berlin.
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270 A SHORT PRACTICE OF SURGERY

Enlarged Adenoids.—The °pharyngeal tonsil’ is present at birth but
undergoes atrophy at puberty, although remnants of it often persist into
adult life. The most common period for the occur-
rence of adenoid vegetations is between the ages of
four and fourteen, and a damp climate favours their
development. Enlarged adenoids consist of masses
of lymphoid tissue covered by ciliated epithelium
and supported by a delicate framework of fibrous
tissue. The whole mass i1s divided by deep clefts,
which 1n the recently removed specimen (fig. 367)
can be seen so completely to separate the inter-

vening hillocks that they may be likened to the
leaves of a book.

FiG. ‘367.—1\*1:155 of
adenoids removed from

a child of three years. Considerable adenoid hypertrophy causes the
Srtinpuey - Lesan Turners — patient to snore loudly at night and to breathe

through the open mouth, giving that well-known
vacant expression (fig. 368). Added to this, hearing is impaired by
the hypertrophied lymph-adenoid tissue obstructing the orifice of the
Eustachian tubes, and infections of the upper
respiratory tract occur frequently.

Acute follicular tonsillitis is a common
condition characterised by pyrexia associated
with a sore throat, the most usual causal
organism being a streptococcus. On ex-
amination the tonsils are swollen, and yellow
spots due to pus exuding from the tonsillar
crypts can often be discerned. The lymph
nodes of the neck are usually enlarged and | ———_—
painful. The condition must be distinguished Tj;}fm%,ﬁsgp?réﬁgi‘;"}s a usua
from diphtheria, and ulceration due to accompaniment. (Dr. Bruce William-
Borrelia vincenti by a rapid bacteriological ™ X" :
examination of a smear. Mild cases may resemble the small © snail track
ulcers of secondary syphilis.

Treatment.——Aspirin is administered to relieve pain, and gargles of
glycerol-thymol are soothing. When the infection has subsided, the
question of the advisability of tonsillectomy, or removal of a portion of
tonsillar tissue left behind at a previous tonsillectomy, will arise. _

Chronic tonsillitis is sometimes associated with hypertrophy. During
early childhood chronically inflamed tonsils are usually soft, but by the
ume puberty has been reached frequently they have become indurated
and adherent, due to recurrent attacks of inflammation and subsequent

fibrosis.  The tonsillar lymph node of the jugular chain is usually

Sometimes pus and débris can be expressed from infected tonsillar crypts-

In suitable instances suction of the tonsils enables a bacteriological examina-
tion to be made,

Bartolommeo Bustacchio 1524
Jean Hyacinthe Vincent, 1862-1950 picjcssor of Anatomy, Rome

ofessor of Medicine, Val-de-Grdce (Military) Hospital, Paris.
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TONSILLECTOMY!

While indiscriminate extirpation of tonsils and adenoids is to be deprecated, there
can be no queston that removal of greatly hypertrophicd and infected tonsils and
adenoids confers enormous benefits upon the individual. In children particularly,
when this source of recurrent infection and respiratory obstruction has been removed.
the gencral condition improves remarkably. |

Indications.—1. Hypertrophy of such a degree as to cause respiratory
obstruction. Usually such examples are associated with adenoids.

2. Recurrent attacks of acute tonsillitis.

3. When the tonsils are considered to be a focus of infection, e.g.
aggravaung rheumatoid arthritis or thyrotoxicosis. In the latter condition
the tonsils should not be removed until the thyrotoxicosis has been cured.

4. Tuberculous cervical adenitis when the tonsils are suspected of being
the primary focus of infection.

Operation.—Tonsils can be removed by dissection or by enucleation with
a guillotine. About 30 per cent. of patients undergoing tonsillectomy
without pre-operative antibiotic therapy develop transient bacterzmia,
similar to that observed after tooth extraction. Cases of acute and subacute
bacterial endocarditis and septicamia have resulted from this bacterial
deluge, especially in cases of infected tonsils. Pre-operative treatment with
penicillin for several days, and for several days after operation, is advised.

Dissection.—This method is more exact and bleeding is far less in evidence. Either
local or general anasthesia can be employed. The mouth is kept open and the tongue
depressed with a Davis’s gag. The tonsil is seized with vulsellum forceps. An
incision is made through the mucous membrane
(fig. 369), and the capsule of the tonsil is exposed.
The tonsil i1s removed by dissection, starting at the
upper (palatal) pole. When the pedicle i1s defined,
it is severed by a wire snare.

By Enucleation with the Guillotine.—~When the
tonsils have been re-
moved with the guillo-
tine (fig. 370) consider-
able h&morrhage occurs.
This soon ceases when
the pharynx has been
cleared with swabs upon
a holder, and ice-cold

F1G. 370.—A guillotine.  water, which should al-

ways be in readiness, is

applied to the face. The patient is kept in the

operating theatre until the bleeding has ceased and
the air-way is clear. !

After-treatment of Patients who have .
Ilndcl'gm the Gllﬂlﬂﬂnt Opeﬁﬂm-—Uﬂtﬂ Fic. 369_-—Rem0val of the ton-
the patient has recovered consciousness he should sils by dissection. Davis’s gag in
be kept with his head low and well over to one side  place.

1 Should a recently tonsillectomised patient contract poliomyelitis, he is liable to contract
the more lethal bulbar type. Tonsillectomy is therefore contraindicated during an epidemic
of this disease,

The original Davis’ invented Dr. Davis, of Bostony Mass, Edmund G. Boyle, Anasthatisz S1.
i p e ™



270 A SHORT PRACTICE OF SURGERY

Enlarged Adenoids.—The ¢ pharyngeal tonsil’ 1s ;_Jresent at bi1"th _but
undergoes atrophy at puberty, although remnants of it (_)ftf:n persist into
adult life. The most common period for the occur-
rence of adenoid vegetations is between the ages of
four and fourteen, and a damp climate favours their
development. Enlarged adenoids consist of masses
of lymphoid tissue covered by ciliated epithelium
and supported by a delicate framework of fibrous
tissue. The whole mass is divided by deep clefts,
which in the recently removed specimen (fig. 367)
can be seen so completely to separate the inter-
vening hillocks that they may be likened to the

F16. 367.—Mass of  jaqyeg of a book.
adenoids removed from

a child of three years. Considerable adenoid hypertrophy causes the
(The late A. Logan Tumer,  patient to snore loudly at night and to breathe

through the open mouth, giving that well-known
vacant expression (fig. 368). Added to this, hearing is impaired by
the hypertrophied lymph-adenoid tissue obstructing the orifice of the
Eustachian tubes, and infections of the upper _
respiratory tract occur frequently.

Acute follicular tonsillitis is a common
condition characterised by pyrexia associated
with a sore throat, the most usual causal
organism being a streptococcus. On ex-
amination the tonsils are swollen, and yellow
spots due to pus exuding from the tonsillar
crypts can often be discerned. The lymph

nodes of the neck are usually enlarged and

1 it LA F1G. 368.—Theadenoidal facies.
pamfd' . Lhe cgndmon must be F_hsnnnghed Tnnsillgr hypertrophy is a usual
from dlphthcna: and ulceration due to accompaniment. (Dr. Bruce William-

Borrelia vincenti by a rapid bacteriological *™ ©"™
examination of a smear. Mild cases may resemble the small ¢ snail track’
ulcers of secondary syphilis.

Treatment.—Aspirin is administered to relieve pain, and gargles of
glycerol-thymol are soothing. When the infection has subsided, the
question of the advisability of tonsillectomy, or removal of a portion of
tonsillar tissue left behind at a previous tonsillectomy, will arise.

ChIOIiliC tonsillitis is sometimes associated with hypertrophy. During
early childhood chronically inflamed tonsils are usually soft, but by the
tme puberty has been reached frequently they have become indurated
and adherent, due to recurrent attacks of inflammation and subsequent

fibrosis. The tonsillar lymph nod ' in is usuall
palpable. ymph node of the jugular chain is usually

Sometimes pus and débris can be - : -
In suitable instances gt expressed from infected tonsillar cryp

tion to be mad. of the tonsils enables a bacteriological examina-

Bartolommeo Bustacchio, 15
Jean Hyacinthe Vincens: 1862-s00a. Lrejessor of Anatomy, Rome.

fessor of Medicine, Val-de-Grdce (Military) Hospital, Paris.
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TONSILLECTOMY!

While indiscriminate extirpation of tonsils and adenoids is to be deprecated, there
can be no question that removal of greatly hypertrophicd and infected tonsils and
adenoids confers cnormous benefits upon the individual.  In children particularly,
when this source of recurrent infection and respiratory obstruction has been removed,
the gencral condition improves remarkably.

Indications.—1. Hypertrophy of such a degree as to cause respiratory
obstruction. Usually such examples arc associated with adenoids.

2. Recurrent attacks of acute tonsillits.

3. When the tonsils are considered to be a focus of infection, c.g.
aggravatung rheumatoid arthritis or thyrotoxicosis. In the latter condition
the tonsils should not be removed until the thyrotoxicosis has been cured.

4. Tuberculous cervical adenitis when the tonsils are suspected of being
the primary focus of infection.

Operation.—Tonsils can be removed by dissection or by enucleation with
a guillotinc. About 30 per cent. of patients undergoing tonsillectomy
without pre-operative antibiotic therapy develop transient bacteramia,
similar to that observed after tooth extraction. Cases of acute and subacute
bacterial endocarditis and septicamia have resulted from this bacterial
deluge, especially in cases of infected tonsils. Pre-operative treatment with
penicillin for several days, and for several days after operation, is advised.

Dissection.—This method is more ¢xact and bleeding is far less in evidence.  Either
local or general anasthesia can be employed. The mouth is kept open and the tongue
depressed with a Davis's gag. The tonsil is scized with vulsellum forceps. An
incision is made through the mucous membranc
(fig. 369), and the capsule of the tonsil is exposed.
The tonsil is removed by disscction, starting at the
upper (palatal) pole. When the pedicle is defined,
it is severed by a wire snare.

By Enucleation with the Guillotine—When the
tonsils have been re-
moved with the guillo-
tine (fig. 370) consider-
able h&morrhageoccurs.
This soon ceases when
the pharynx has been
cleared with swabs upon

«/ a holder, and ice-cold
F1G. 370.—A guillotine. water, which should al-
ways be in readiness, is
applied to the face. The patient is kept in the
operating theatre until the bleeding has ceased and
the air-way is clear.

After-treatment of Patients who have |

one the Guillotine Operation.—Until F1G6. 369.—Removal of the ton-
the patient has recovered consciousness he should  gils by dissection. Davis’s gag in
be kept with his head low and well over to one side  place.

* Should a recentl sillectomised patient contract poliomyelitis, he is liable to contract
oﬂfw more lethal bulbzrmtyl;e Tomillectp:my is therefore contraindicated during an epidemic
this disease,

The original Davis’s gag was invented by Dr. Davis, of Bostony Mass, Edmund G. Boyls, Anasthetist St.
s Hospital, perfected i1,



A SHORT PRACTICE OF SURGERY

(fig. 371). On no account should he be permitted to
lie on his back or be left unattended. _
Hzmorrhage after Tonsillectomy.—The main
disadvantage of the guillotine operation is that occa-
sionally serious renewed hamorrhage occurs from
the tonsillar bed. In such cases prompt measures are
necessary. The most important of the immediate
measures are : (1) removal of clot from the tonsillar

Fi1G. 371.—Position of patient &, ol
E,.:afn::r tonsillectomy. bed (fig. 372), (2) the application of pressure and

styptics by means of a swabon a holder, (3) the adm;'ni-
stration of morphia. If bleeding persists in spite of these measures, the patient
should be returned to the operating theatre,and under general an@sthesia the bleeding-

BLOOD

FI1G. 372.—Hamorrhage from the tonsillar bed may be PILLAR

. - F
due to clot preventing the surrounding musculature from Eadties

cnntracting. (After Lee McGregor.)
CLOT.

point sought and ligated. When the bleeding-point cannot be found, coapgation
of the pillars of the fauces with sutures will arrest the h&morrhage. These stitches
should be removed after twenty-four hours. The usual methods

N of replenishing the circulation after loss of blood must be invoked.

\ Removal of adenoids is usually undertaken at the conclusion

& &

S AN
\ F1G. 373.—St. Clair Thomson’s adenoid curette.
\ E of an operation for tonsils. Adenoids are removed with a guarded
Chiois 74 ¢ curette (fig. 373) pressed against the roof of the nasopharynx
adenuids,ge 2 (fig. 374) and then carried backward and downward with a firm

. sweeping movement. The after-treatment is similar to that
described above. Reactionary h@morrhage can almost always be stopped by sitting
the patient bolt upright. If this is not quickly successful, after removal of clots a
succession of swabs dipped in hydrogen peroxide, applied on a holder, remedies

matters unless a tag has been overlooked, in which case the tag must be removed
with punch forceps.

MALIGNANT TUMOURS OF THE TONSIL

Both carcinoma and lymphosarcoma occur in the tonsil. The diagnosis

in many ipstances 5is not easy. Any unilateral enlargement of the tonsil
occurring 1n adult life should be regarded with suspicion. After a Wasser-

mann reaction has been performed to exclude syphilis. a biopsy is often
required to confirm the diagnosis. PR il

Carcinoma of the Tonsil (85 per cent.).— S
man and pain is the leading s (85 per cent.).—The patient is commonly an elderly

: Ing symptom. The pain is severe i car
and, unlike that of tonsillitis, is unilateral. l?'I‘he breath ism:t&gulr.adl?f::c:obtlgz&ng,
ocgrurs, and as the ulcer deepens the loss of blood may be copious.
Suﬂizzat?e?t.—-lf the condition is diagnosed sufficiently early, tonsillectomy may
- 0 later cases the growth can be excised as described in lateral pharyngotomy

(p. 282). In advanced cases irradiation can be employed, often with temporary

benefit. The five years’ survival rate after treatment is 25 per cent.

m:ﬁ’;ﬁlal;?“s%m&“t the tonsil (15 per cent.) has the reputation of being very
the condition i b ¢ this 1s true if it 1s allowed to grow beyond the peritonsillar bed,
o Bty bowee By sy s s, [Pt who i ol

ich . . years of age, complai in the
throat, which in the early Stages 1s painless. Thick sgpeech ig zlggn?:fnaérlzugz’;lﬁom,

Sir St. Clai
sr St. Clair Thomson, 1859=1943, Surgeon, Ear, Nose and Throat Department, King’s College Hospital, London.
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and the tonsil appears large and pale.  Later, the growth spreads, and often forms a
swelling of the palate, which many times has been mistaken for a peritonsillar abscess
and incised.  Once the barrier formed by the capsule of the tonsil has been hrnkcn,
the growth extends rapidly into the neck, often forming a swelling behind the nnglé
of the mandible.  While the cervical lymph nodes soon become involved., a swelling
in this position is likely to be an extension of the primary growth.  Later still bleeding
dyvsphagia and dvspneaa forctell that the end 1s not far distant, ’

Treatment.—If the tonsil is removed before the peritonsillar capsule has been
invaded, the expectaton of a cure is high.  When the growth has extended bevond
the capsule deep X-ray therapy usually brings about temporary imnrnwnwn[; hut
recurrence is almost incevitable, '

PERITONSILLAR ABSCESS nn QUINSY.

As 1ts name implies, a peritonsillar abscess is due o suppuration occurring
outside the capsule of the tonsil, most usually in the tissues of the soft palate
(sec fig. 3751 The route of infection appears to be by way of the supra-
tonsillar fossa.  As a rule the abscess is unilateral, but it is not uncommon
for the contralateral side to become involved a few days later.  The condition
1s rare in children, the incidence being highest in adult males. The general
symptoms are often severe. Extreme pain is experienced in the tonsillar
region, radiating to the car and to the side of the neck. Swallowing is so
painful that saliva dribbles from the mouth ; speech is thick and muffled.
Owing to the fact that the patient can only open the mouth to a slight extent,
examination is often difficult. With good illumination a diffuse swelling of
the soft palate, most in evidence near the superior border of the affected
tonsil, will be seen. The swelling displaces the cedematous uvula to the
contralateral side.

Treatment, in the ecarly stages, is the same as that for acute follicular
tonsilius. In addition, penicillin should be administered intramuscularly.
If suppuration occurs, evacuation of pus in the follow-
ing manner should not be delayed.

A bistoury is prepared by winding a strip of strap-
ping around the blade so that only 1 cm. (£ inch)
of the tip projects. The head of the anasthetised '
patient is held in the hyperextended position over
the end of the operating table, and the assistant
should be in readiness to mop up pus, or remove it
by suction, at the crucial moment. An incision 1s
made in the position shown in fig. 375, which i1s
usually described as midway between the base of the
uvula and the third upper molar tooth. Dressing .
forceps are now pushed firmly directly backwards. gy, 375.—Peritonsillar
As soon as pus is encountered, the forccps are abscess, showing site of

opened widely and withdrawn. Some surgeons ingision. |
remove the affected tonsil and thereby drain the abscess effectively.

Parapharyngeal abscess is similar to the above but the maximum swelling is
behind tl;le posterior f:ucia] piliu, and there is little or’ no cedema of the palate. The
abscess is opened with a really blunt instrument, such as a tongue depressor. Often

the gloved finger will suffice (E. Watson-Williams). -
T In adult patients surface anaesthesia is the safest.
Erie Watson-Williams, Contemporary. Consulting Aural Surgeon, Bristol Royal Infirmary.
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RETROPHARYNGEAL ABSCESS

Two forms occur : ‘
Acute.—Between the prevertebral fascia and the pharynx ™.

Chronic.—Behind the prevertebral fascia.

Acute retropharyngeal abscess 1s seen most commonly in children
under the age of four. It is the result of suppuration of the lymph nodes
that occupy the space. The prevertebral lymph nodes are most luxuriant
during the first year of life ; this explains why the highest incidence of
retropharyngeal abscess occurs in early infancy. The portal of entry is the
tonsils or the middle ear.

In infants the condition is sometimes very acute, and accompanied by
rigors, convulsions and vomiting. The neck is held rigidly, usually on one
side, saliva dribbles from the child’s mouth, and feeds are regurgitated.
Difficulty in breathing is the leading symptom and this should always be the
signal to examine a child’s throat. The posterior wall of the pharynx is
swollen. This is sometimes only visible when the base of the tongue has
been depressed firmly. On digital examination a localised soft cushion-like
projection can be felt on the posterior pharyngeal wall. The only condition
with which acute retropharyngeal abscess is likely to be confused is laryngeal
diphtheria.

A less acute form is seen in older children as a complication of middle-
ear disease.

Treatment.—The anasthetised child is held upside-down, and a pair
of dressing forceps guided by the finger is thrust into the abscess cavity,
the contents of which are evacuated before the patient is laid prone. Suit-
able antibiotic therapy is prescribed.

Chronic retropharyngeal abscess is sometimes
due to an extension of tuberculosis of a cervical
vertebra (fig. 376), and this possibility should always
be confirmed or eliminated by suitable radiographs of
the cervical spine. With the decline in the incidence
of bone tuberculosis in this country retropharyngeal
abscess from this cause is now encountered less
frequently than formerly. Cases of chronic retro-
- pharyngeal abscess due to tuberculous retropharyn-
mf;gfm?nﬁ' — Chronic geal lymph nodes are less uncommon. When the

geal abscess . illection of is 1 i iti
g::;x;;ar%ftomr:berculgus pus is large, in addition to the retro-
vertebre. cervical Ethaf)’ngeal §;Feﬂlng, there is a fullness behind the
cInomastoid on one side. A chronic retropharyn-
e e pnd e, procsre i
behinc_l the sternomastoid. The 5;2 ctic e . oy M
tuberculous lesion must then be instituted., ¥ TRERIEIL (L ey

' The buccopharyngeal fascia divi i
an vid :
acute retropharyngeal abscess is o ik Ik

al compartment d : -
always to one side otp the n;ndhngwn T nladle e
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DIVERTICULUM OF THE PHARYNNX

Congenital lateral diverticulum is rcally a blind internal branchial fistula
(p. 186) opening into the fossa of Rosenmuller (the pharyngeal recess).  Occasionally
such a fistula becomes greatly distended and food lodges within it. '

Pharyngcal Pouch.—AXtiology.—The inferior constrictor muscle is
made up of two portions—the upper oblique fibres (thyropharyngeus) of cach
side that interdigitate posteriorly, and

INFFRE 8

R P the lower hbres (cricopharyngeus) V
VX — that arc arranged transversely, and {L,f .
M i N\ function as a sphincter.  Between \ ’ )
Toemme these two sets of fibres there is a A\
F1G6.377.—The pharyn- -y

weak arca in the middle line pos- _

teriorly, known as Killian’s dchiscence -—74 {
which 1s marked by a dimple (fig. 377) in the overlying Vil 3
mucous membrane. The lower (sphincteric) portion :
of the cricopharyngeus constantly maintains ecnough mFIj"*- ‘31?3-—h
tone to prevent the centry of air into the asophagus ,,,‘;?,’1?3}‘“?;“{,‘2_
during inspiration (Sir Victor Negus). If for some reason h';'ccnith'-' Iil}'rﬂs
the cricopharyngeus fails to relax during swallowing, the Eﬁg;;ﬂff;n;:ﬂ

brunt of the force on the bolus falls on Killian’s dehis- portions of the in-
fcrior constrictor

cence ; so commences a pharyngecal pouch (fig. 378).  of the pharynx.

As time goes on, the sac becomes larger and fills with = (f/rer Sir Fictor

food at every meal. Unable to expand posteriorly

because of the resistance of the vertebral column, the pouch turns outwards,

usually to the left (fig. 379), and obtrudes itself into the side wall of the nFck.

Summarising.—Unrelenting spasm of the crico-
pharyngeus muscle is the most important mt}olog:ca]
factor in the production of a pharyngeal diverticu-
lum.

Clinical Features.—Patients suffering from this
condition are usually, but not necessarily, elderly,
and it is twice as common in men as In
women.

There are three stages in the development of
symptoms. Rarely does the patient present during
the first stage. _

Stage 1.—As shown by a lateral radnf:graph after
a barium swallow, there is a small divemcplum
directed towards the vertebral column, viz.—>

¢
b

geal dimple.

FI1G. 379.—Museum ) el £
specimen of a pharyngeal Usually a small pharyngeal diverticulum i
pouch, showing compres- symptomless, and the finding of it 1s accidental

sion of the adj .
phagus. ‘Bﬁ":*%mz during the course of a barium meal. Occasionally

Surgery.) it givcs rise to symptoms identia-l With those Of

lodgment of a foreign body in the throat. Extirpation of the diverticulum
should not be attempted at this stage.

Johann Rosenmiiller, 177 1-1880. Professor of Anatomy and Surgery, Leipsig.
il Professor wkg Berlin, o sz .
Sir Vfﬂfrdm‘t’gg;mﬂ. Cmﬁddﬁan;d§mlm, ar, anu and Throat Department, King's College Hospital,
London,
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Stage 2.—The diverticulum is larger and more globular, but its

b

mouth still lies in the vertical plane, viz. _ : > 1 1)
Regurgitation of undigested food at an unpredictable time after a

meal, during the swallowing of the next meal, or after turning from one side to
the other at night, is the chief complaint. Sometimes the patient is awakened
from sleep by a feeling of suffocation, followed by a violent fit of coughing.
Infrequently an abscess of the lung results from food inspired from the
pouch. Removal of the pouch is indicated.

~ Stage 3.—The pouch has become larger, and what is so important &\B

is that its mouth looks horizontally upwards, viz. >
The fundus of the pouch has become dependent, and consequently

when the pouch is full it compresses the cesophagus. The symptoms of ﬂm |

second stage persist; in addition, there are gurgling noises in the neck, espe-
cially when the patient swallows. In about one-third of cases the pouch is
large enough to form a visible swelling in the neck : sometimes such a pouch
can be seen 1o enlarge when the patient drinks. Nevertheless, when this stage
has been reached the symptom that transcends all others is increasing
dysphagia, and in a large number of instances it is this symptom alone that
compels the patient to seek relief. However, even at this stage a few intelli-
gent patients acquire a knack of overcoming their disability. It is recorded
that Lord Jeffrey, a Scottish nobleman, was in the habit of emptying his
pouch with a large silver spoon after every meal. Other sufferers have found
that they can swallow their food better if the pouch is full, and accordingly
take porridge as a first course. Notwithstanding these ingenious devices,
eventually there is progressive loss of weight due to semi-starvation, and
cachexia is sometimes extreme.
Radiography.—If a pharyngeal pouch is suspected, a very thin emulsion
of barium should be used for the barium
swallow ; a thick mixture often requires much
- washing through a tube to remove the barium
from the pouch. Within reasonable limits, the
longer the symptoms persist the larger does
the pouch become. Quite often the fundus of
the sac will be seen invading the superior
me_djastinum. Radiologically the antero-pos-
> Lenof alljlpearancc of a barium-filled pouch can
b o 1 | ¢ simulated closely by a partial septum ob-
gmgffhfg"i}ha}ﬁggf ;‘6113}: structing the commencement of the oe]':nphagus.
afterbarium hasbeenswallowed. 1 herefore, if this mistake is to be avoided a
o semi-lateral view (fig. 380) also must be taken.
In this view the overflow of barium emulsion in%:o?;:he)cesophagus often can

be seen to come from the top of th s
: e pouch i
case with an cesophageal wep. P not trom the bottom, as is the

(Esophagoscopy or bouginage i
X X ginage is
in this condition it is “p
of the instrument has

. quite unnecessary for diagnosis, and
particularly dangerous. On many occasions the tip
entered the pouch and has perforated its fundus,
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e

which is thin and fragile, and mediastinitis has resulted.  In the case of a
small honizontally-placed pharyngeal diverticulum this ban can be lifted.

Treatment.—When the diverticulum is a small one, and the symptoms
confined to shght dithculty in swallowing, with the above reservation, the
occasional passage of an csophageal bougic may keep more serious symptoms
inabeyance. Inthesecircumstancesaconservative course should be followed,
because a small pouch 1s much more difficult to remove than a large one.

In cases where the pouch is of a considerable size, operation is strongly
advised, because progressive symptoms are inevitable. When emaciation
Is extreme a preliminary temporary gastrostomy occasionally is rcquired.

Formerly the operation was performed in two stages to minimise the
dreaded complication of mediastinitis, but with carcful pre-operative pre-
paration that includes washing out the pouch and the administration of
systemic antibiotic therapy before and after operation, the one-stage operation
now carries a very low mortality. The operation can be conducted under
local anzsthesia or endotracheal general anasthesia.

Operation.—The pouch is approached through cither a transverse incision at the
level of the cricoid cartilage, or, as many prefer, an oblique incision following the
anterior border of the left sternomastoid.  The first step is to mobilise the lareral lobe
of the thyroid gland. It is necessary to ligate and divide the middle thyroid veins,
and somcetimes the inferior thyroid artery in addition.  When this has been completed,
the lateral lobe is retracted forwards, and the carotid
sheath is retracted backwards. At this stage a large
stomach tube is passed by the anamsthetist and it
enters the pouch ; the tube is guided by the surgeon
from the pouch into the asopbagus, and there it
remains during the operation as a hclpful guide in
determining the limits of the neck of the sac during
the later stages of the dissection.

The walls of the sac vary in thickness ; in some
cases they are so thin that great care must be taken
not to tear them. Having freed the pouch com- .
pletely, a cuff of the outer layer of the pouch is dis- FiG. 381. — Double ligation
sected from the mucous membrane. This permits of the mucous membrane of the
gi:fhc closure of the neck of the sac, which mu;t l)vc ncck of the s.;a_g Ia]N]me 1:hntaf c:;lﬁ

ormed very accurately in two layers (fig. 381); of the superficial layers of the
alternatively, Ii-lyit is consiﬁercd that the neck of the neck of the sac has bccndxs‘ajccted
pouch is too wide for this procedure, the neck of the  back. Th"‘rw'"b;r;'im;‘:’y‘;"“
sac is clamped and, after the pouch has been excised the stump. (Afrer i
with the diathermy knife, the stump is closed in two ‘
layers in the same manner as a duodenal stump is closed after partial gastrectomy.
The wound is closed with drainage. _ _ ;

After-treatment.—The patient is fed through an indwelling transnasal ga;t;_-:c
tube for three days. Fluids only are permitted for the next three days. After this,
umi-solicllls are given, and the diet is then increased gradually.

Complications :

L, lnl",eclion.n—m stated previously, severe infection of the wound and the
mediastinum is now infrequent. 3

2. Pharyngeal Fistula.—Usually the fistula closes spontancously.

NEOPLASMS OF THE PHARYNX

Surgical Anatomy.— far as neoplasms of the pharynx are concerned, the
clinico-anatomical ¢:l.iv.v!!:rsi::;nlifIl o? the ;’hnr;?li into various component parts (fig. 382)

18 of over-riding importance.
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The nasopharynx (syn. the epipharynx) is
that portion of the pharynx lying above the level
of the soft palate which forms its incomplete

S floor. With the exception of this floor, the
| nasopharynx has rigid, immovable walls. Each

& Eustachian tube opens into the antero-lateral
wall of the nasopharynx just behind the posterior

end of the inferior turbinate. Above and be-
hind this orifice is the pharyngeal recess, or fossa
e A  of Rosenmiiller. |
N A £ The oropharynx (syn. the mesopharynx) ex-
)] _ L{, 3 tends from the inferior border of the soft palate
3 Za 8 to the lingual surface of the epiglottis. In the

y——" 3 B sulcus between the back of the tongue and the
& ey anterior (lingual) surface of the epiglottis lie a
median glosso-epiglottic and a right and left
C pharyngo-epiglottic fold. The corresponding
: 3 depression on either side of the glosso-epiglottic
n fold is known as the vallecula (see fig. 383).
The laryngopharynx is the longest of the
F1G. 382.— The component parts  three divisions of the pharynx and it diminishes
of the pharynx. (a) Nasopharynx: in width from above, downwards. It extends
(b) oropharynx: (c¢) laryngopharynx, from the tip of the epiglottis to end opposite
the antero-superior portion of which  the body of the sixth cervical vertebra, where it
contains the inlet of the larynx, and  j5 continuous with the cesophagus. It is con-
is known as the epilarynx. venient to subdivide the laryngopharynx into
the epilarynx above and the hypopharynx below,
the dividing line being at the level of the upper border of the cricoid cartilage (Sir
Stanford Cade). As has been explained on p. 275, except during deglutition the lowest
part of the hypopharynx is kept closed by
tonic muscular contraction. In the antero- i . ki
superior portion of the laryngopharynx lies IR I G L0 s 50 - epiglottic
the inlet of the larynx, andg iE i1s the im- - Pl fold
mediate environs of this inlet that are i\ 4:
known as the epilarynx (fig. 383). The : w\ 7 '“ epiglottis
inlet of the larynx faces almost backwards, 1
and 1s bounded above by the epiglottis,
laterally by the aryepiglottic folds, and
below by the short interarytenoid fold.
On the lateral side of each aryepiglottic
fold lies a blind recess—the piriform fossa.
Each and all the structures mentioned

vallecula

; avye;:iglafﬁc
- fold

piriform fossa

posterior cricoid

above are well recognised sites of origin of e
a carcinoma. = gfmtiﬁ or wall
WS of pharynx

Th.e benign tumours, papilloma  Fic. 383.—The epilarynx : the valleculs
and hpoma, Can aris€ 1n any part of are shown also. In, or on, all the struc-
the phﬂrynx. They are e xtremely tures labelled a carcinoma can arise.

rare, and save to mention that they should b :
to them will be made. y sho € excised, no further reference

. TUMOURS OF THE NASOPHARYNX
Benign :

Angiq-ﬁhruma}.—Although its local beh
tumour 1is not malignant, for it never meta

However, on account of its abili
nasal fossa, and from th sl vl

aviour is the antithesis of benignity, this
Stasises, neither does it infiltrate tissues.
s entacles into first one and then the other
O the accessory nasal sinuses, and above all because

! Formerly called nasopharyneal tumour which is ambiguous.

Sir Stanford Cade, Contemporary, Surgeon, Westminser Hospital, London.
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of its power to cause pressure necrosis of bone, it is a highly destructive tumour.
:ﬁ\s a result of these intrustons the tumour expands the nose, may fill the antra and
in turr} cxpand the L‘hL‘L‘k, and cqnum: lht: [1;11.:1{:: to hLilgc, and at times invades the
ethmoid and producces a frog face. Occasionally an angio-
fibroma of the nasopharynx cxtends into the ptervgoid fossa,
and cven into the cranial cavity., "

Nasopharvngeal angio-fibroma is a reddish, firm tumour (fig,
384) covercd with normal mucous membrance.  Ulceration sel-
dom occurs unlcss the tumour is traumatised.  Histologically
it is composed of immature fibroblasts and blood-vesscls ; in
the comparatively carly stages cavernous blood-vessels predomi-
natc. In long-standing cascs fibrous tissuc is more plentiful.

Clinical Features.—1This tumour is almost confined to
juvenile male paticnts.  Appcaring at the age of puberty, if the
paticnt survives sccondary complications, when sexual maturity F16. 384.—Angi
- . . . 1, S—ANgIO-
1s cstablished, i.c. at twenty to twenty-five vears of age, the  fibroma of the naso-
tumour commences to regress.  Although nasopharyngeal  pharynx  removed
angio-fibroma is rarc, when a boy presents with progressive by operation. Onc-
nasal obstruction, rccurrent cpistaxis, a purulent nasal dis-  third scle. ¢ 4.
charge and a firm mass in the nasopharyvny, this clinical entity ,{}‘f;ﬁf;'iﬁ;.";”’”‘]‘”"’“”
should spring to mind. ' S
~ Biopsy should be avoided unless there are compelling reasons for undcrtaking it,
in which event matched blood must be in readincess and the surgeon must be prepared
to ligate one or both external carotid arterics, for hamorrhage is often profusc and
difficult to control.

Treatment.— The fact that this tumour tends to undergo spontancous involution
when sexual maturity has been attained has led some to cherish a belief that the tumour
is related atiologically to a sex endocrine imbalance, for
which there is not an iota of evidence. A precipitation
of maturity by prolonged testosterone therapy possibly has
resulted in a reduction of the vascularity of the tumour,
but cven this is doubtful.

Operation.—Excision has been carried out by various
routcs ; probably the best is the transmandibular.  An
incision is made vertically in front of the car and carried
down the neck along the anterior border of the sterno-
mastoid. The carotid artery is exposed and the external
carotid artery ligated. The lower border of the parotd
F16. 18¢. — T gland is clevated and the masscter muscle is transected

s 393 i€ trans-  ghove its insertion.  The periosteum having been incised
mandibular approach to the S . . _ : : )
transverscly, it is elevated in an upward dircction, carry
nasopharynx. The dotted . b b .
line shows the arca of in- N8 With it thc masscter muscle and the parotid gland,
cision for pharyngotomy. and thus prescrving the facial nerve. The mandible 1s
(After A. 7. Kreman.) transccted with a Gigli’s saw as ncar the mandibular
notch as possible and the resulting segments are rctracted
apart (fig. 385). The pterygoid muscles are split and retracted as shown in fig. 385.
The internal pterygoid muscle is split still further and the nasopharynx is exposed,
and entered. Usually the neoplasm will be found to arise from a pedicle attached to
the under-surface of the body of the sphenoid, from which it is erased.

Irradiation.—Many methods of irradiation have been employed. Radon seeds
have several advantages, the chief of which is that they can be inscrted with a minimum
amount of bleeding. Seeds, 1 mc. each, are introduced with a specially adapted
spinal puncture needle, the left index finger being inserted behind the soft palate
80 that the tumour can be palpated. The necdles are deposited in the tumour

the soft palate and also through the nostril. If they are introduced about
IS cm. apart, a total of only 10 seeds being employed, necrosis and secondary
h@®morrhage are avoided. Further implantations at intervals of three to six months

are usually required.

In China, Japan, and Malaya malignant tumours ar¢ more common in the
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nasopharynx than in any other part of the body save the cervix uteri, a
possible cause being the widespread use of smoky kerosene lamps in these
countries.

Type of growth

Carcinoma : ; : ; : ; : . 67 per cent.
Lymphosarcoma : : : . . . w' XS 3 o
Lympho-epithelioma ! . : : o: XX w5y
Other tumours, including mixed salivary tumour . A T

.(]ames Ewing)

Fifty per cent. of these growths arise in the lateral wall of the nasopharynx,
mostly in the fossa of Rosenmiiller (fig. 386) ; the re-
mainder are divided equally between the roof and the
posterior wall.

Clinical Features.—The first symptoms for which
advice is sought fall into four groups :

I. The Nasal Group.—Slight, intermittent epistaxis
and nasal speech are the comparatively early nasal

Fic. 386.—Papil- Symptoms; other nasal symptoms, viz. a ff.-:eling of
lary carcinoma of the ~ obstruction to the airway and a post-nasal discharge,
is:ge?lf iﬁu;?mlgl:;i usually are delayed. . _
ﬁiﬁgﬁ) (Afer W. L. 2. Aw_raZ. Graup.—Unﬂateral deafness, with some-

' times pain in the ear, is the usual complaint. Obstruc-
tion of the internal orifice of the Eustachian tube by a growth leads to a
collection of sero-sanguinous fluid within the middle ear. The deafness
that results is relieved by paracentesis of the tympanic membrane and suc-
tion, but as a rule a fresh reaccumulation soon occurs. Bleeding on
Eustachian catheterisation is a sign of the utmost importance.

3. Enlarged Cervical Lymph Nodes.—Although by the time the diagnosis
is established about 70 per cent. of patients with a malignant tumour of the
nasopharynx have enlarged cervical lymph nodes, 25 per cent. present on
account of the cervical swelling. The typical situation of such a swelling is
in the upper jugular chain. The nodes are firm,
rather than stony hard, and as a consequence fre-

30
quently they are mistaken for tuberculous cervica] 26}
adenitis.

224

_Unlike carcinoma of the tongue, metastases more 18]
distant than the neck, occur eventually in abouta ]
quarter of cases. [

4. Cranial Nerve Involvement.—In Far Eastern 1

patients this is the most common presenting symp-

tom ; in Engli_sh patients 40 per cent. have some :m — T
cranial nerve involvement when first seen. The ' R

relative ﬁ:eguency of the cranial nerves involved ﬁeﬂfgnéf iy T.P:dﬁ;fgi
are shown in fig. 387, each and all suffer implica- of each cranial nerve in

hﬁoﬂ by the growth either at their exit through UIY cases. (G. E. Flamman's

statistics.)

1 A : . 3 X s .
elemenﬁfqﬁc tumour containing many lymphoid elements in addition to carcinomatous

James Ewing, 1866-1943, Professor of Pathology, Cornell University Medical College, New Yorh.
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their respecuve foramina at the base of the skull or, less frequently, by in-
tracranial cxtension of the growth.

A patient with symptoms belonging to onc or more of these groups, In
whom a growth of the nasopharynx is not apparent when that region is
examined with a laryngeal mirror, should be subjected to digital palpation of
the nasopharynx under anaxsthesia.

Prognosis.—Owing to their secluded position and consequent late
diagnosis, and the inaccessibility of the nasopharynx that prevents thorough
extirpation, the prognosis of malignant ncoplasms of the nasopharynx is
very poor. The five-year survival rate after radium and X-ray therapy is
16 per cent.

Biopsy 1s most desirable in order that the histological characteristics of the
tumour can be ascertained.

Treatment.—Lympho-cpithclioma and lymphosarcoma are extremely
radio-sensitive ; consequently external radiation alone is effective in these
cases. Nevertheless, recurrence is the rule rather than the exception.
Carcinomata, especially squamous cell carcinomata, are more radio-resistant
and intracavity irradiation, combined with external irradiation, gives better
results. In hopeful cases with cervical metastases block dissection of the
neck should be carried out in addition. There are two principal methods of
giving intracavity irradiation :

Method 1.—Radio-active cobalt in the form of a bead placed in the
inflatable bag of a Foley’s cathcter has been used with fair success. That
poruon of the nasal scptum lying between the middle turbinate bone and
the floor of the nasal fossa is resected, so as to give -
access. Via the enlarged nasal cavity the tumour is /" '--T_“"r“"
coagulated thoroughly with diathermy. The Foley’s foiot )
bag containing the cobalt is then inserted ; the bag is
inflated, and retained by packing. The bag is left
in position for the time calculated to give the dose
desired.

Method 2.—A 25-mg. radium element tube, with a A
I-mm. platinum filter with strings attached, is wrapped . 388.—Radium
in cotton-wool, anointed with lubricant jelly, and pulled applicator inthe naso-
. pharynx. (Afeer N.van
into the nasopharynx by a catheter passed through the J70
less obstructed side of the nose. The strings issuing _
from the nose are pulled taut and fixed to the forehead, leaving the applicator
in position until the calculated dose has been given. A special box appli-
cator (fig. 388) is available.

NEOPLASMS OF THE OROPHARYNX

P o i —

= L]
Diffuse cavernous angioma involving the pharynx, fauces, and often extending
into the neg:?(wh;:'it fon:s a swclling)ghas been treated successfully bghl m;g;qu
into the bluish mass in the pharynx o's ml. of 1:4 solution of ferrous Oli'l ef$
sterile water. The injected area immediately turns bright red, remgm; swza en e

a few days, and then cicatrizes. Further injections may be required. G tgh
Decessary, abnormal tissue is removed with a diathermy, with practically no bleeding.

$.P8.—19
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Malignant:

Usually carcinoma of the oropharynx is of the ulcerative type; it can
commence on the posterior or lateral wall of the pharynx. When situated
on the lateral wall, as the growth enlarges it invades the posterior pillar of the
fauces. There is discomfort at the back of the throat, feetor, and blood-
stained sputum. Pain is absent until the growth is far advanced.

Treatment.—Irradiation has proved disappointing, but as a palliative
measure radium, in particular, is of great value.

Operation.—Although the long-term results are far from good, when
possible, extirpation of the growth and the regional lymph nodes holds out a
better prospect of success than irradiation.

Lateral pharyngotomy with partial pharyngectomy is performed as follows.
Under intratracheal anzsthesia a block dissection of the cervical and retropharyngeal
lymph nodes is carried out. The lateral lobe of the thyroid is then mobilised and
displaced forwards. The inferior constrictor muscle is detached from the thyroid
and cricoid cartilages. The great cornu of the hyoid bone and the posterior two-
th;r'i;is of the ala of the thyroid cartilage are removed without opening the mucous

g.

Should the growth be situated on the lateral wall and have invaded the tonsillar
region, the cervical operation is halted at this stage, and through the widely open
mouth an incision is made at least 1 inch (2'5 cm.) distant from the accessible margins
t_af the neoplasm with a diathermy knife, the internal carotid artery being held aside
in the neck (R. Raven). Returning to the neck, the pharynx is opened longitudinally
and that portion of the pharyngeal wall containing the growth and a wide margin of
healthy tissue is removed in continuity with its lymphatics.

When the loss of the pharyngeal wall is not great the pharynx is closed. A portion
of the upper part of the posterior skin flap is anchored by stitches to the prevertebral
fascia, thus providing free exit to infected matter should leakage occur. The
remainder of the cervical wound is closed with drainage at its lower end.

After-treatment includes transnasal intragastric feeding and antibiotic therapy.

When 1t is known_befurehand that the defect in the pharyngeal wall is likely to be a
large one, the operation is performed through a rectangular skin flap (see fig. 392), and
after partial pharyngectomy has been performed, the first stage of the plastic procedure

1s carried out as shown in fig. 389. In the early post-operative period, the patient is
fed by a tube passed into the stomach through the fistula.

F1G. 389.—Trotter’s method of reconstructing the pha from a flap of ;
isi S Jnx A-B) of
the neck after excision of an extensivl:a pharyngeal Caarcipno?n ar:he skin (A-B) 0

In both the procedures just described the resulting cervi tula will uir
- rvical fi e
closure ; this is undertaken after a short Convalcsccnceg. ° -

Growths situated in the vallecula, unless v
he v ery advanced, must be treated b
pharyngolaryngectomy with, if necessary, excision of a porti::m of the back of thg

tongue. For obvious reasons, if the epiglottis i 53 :
to retain the larynx. > pigl has to be sacrificed it is not possible

NEOPLASMS OF THE LARYNGOPHARYNX

In accordance with their siteor origin, it is cust ivi '
: , omary to subdivide malignant
tumours of this part of the pharynx into four groups : -

Ronald Raven, Contemporary Surgeon, The R , London,
- . 3 ﬂI ]
Wilfred Trotter, 1872-1939., Surgeon, Um’uﬂng Cﬁ:;:%ggﬁff;ndm.



THE PHARYNX 283

1. Epilaryngeal (20 per cent.).—Nearly always the patient is a man
between fifty and sixty years of age. The lesion is situated on an aryepiglottic
fold, extending to the cpiglottis or the corresponding arytenoid cartilage,
and 1s either of the ulcerative or the papillary type. The earliest symptom is
hoarseness. Later there arc attacks of dyspnaea associated with the expec-
toration of blood-stained sputum. The diagnosis is made by indirect
laryngoscopy.

2. Sinus Piriformis ' (40 per cent.).—Again, this group occurs chiefly
in men about fifty years of age but, unlike the fore-
going, this lesion is notoriously silent, and often its
first intimation is an enlarged lymph node behind
the angle of the jaw. Frequently this is not heeded
In its early stages (fig. 390). Exceptionally, the
pauent presents himself at an earlier stage, because
of slight difficulty in swallowing saliva, as opposed to
food. Pain is absent. Carcinomata of the piriform
fossa are nearly always of the ulcerative type. The
presence of the growth can be shown with a laryngeal
mirror, but sometimes its extent cannot be deter-
mined without the aid of direct laryngoscopy.

3. Lateral Wall (12 per cent.).—Once again men Fic, 590, —Malignant
are attacked much more often than women. Contrary |ymph nodes of the neck.
to the sinus pir?formis, the growth i1s qften .pa_pillar_'y. g;;‘r’;r‘g;gl c:”‘rci:]“n?n";g?;

A lateral radiograph of the neck, with air inflation the *silent’ arca. The
of the pharynx, is often more informative than a patient presented him-
barium swallow in the demonstration of a neoplasm  jump in the neck.
in this and nearby situations.

4. Post-cricoid (28 per cent.) occurs on the anterior wall of the hypo-
pharynx at the level of the cricoid cartilage. The patient is nearly always a
woman of about forty years of age, who gives a history of increasing dysphagia.
Many of these neoplasms are secondary to the Plummer-Vinson syndrome.
Indirect laryngoscopy seldom reveals the growth, which lies hidden beneath
a pool of mucus. Radiographic examination after a barium swallow 1s
often helpful in determining the site of the lesion. Direct pharyngoscopy
is the most informative, and allows a portion of the growth to be removed

for biopsy.

Treatment of Carcinoma of the Laryngopharynx.—Because the results of
irradiation have been so poor, world opinion now favours laryngopharyngectomy, when
feasible. ‘

Laryngopharyngectomy : Ancesthesia.—When dyspncea 18 not scvere endo-
tracheal n;:sthcsia is cmplgycd. An endotracheal tube with an inflatable cuff is
passed into the trachea gently, so that the growth is not traumatised. When 1t 15‘1:115
possible to pass the tube the carly stages of the operation are conducted under combine
local and thiopentone anzsthesia, the trachea being divided as early as practicable,
80 that general ansthesia can be given through the tracheostomy. _ "

Monoblock Dissection.—A quadrilateral skin flap (fig. 391) based on the side wi
the least lymph node involvement, is raised. Block dissection of the cervical lymph

1 Piriformis—Latin, pirum = a pear.

Henry S. Phonmer, 157 i ician, Mayo Clinic, Rochester, U.S.A.
Pm P, f’hwn. b:nmw PFG&. A?;m Cm, Rnchnu;, U.S.A.
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nodes is carried out on the more affected side, and a complete

- dissection of the lymph nodes on the contralateral side is also
\ undertaken, but the sternomastoid muscle and the n}ternal jugu-
{ o lar vein are usually spared on the less involved side. In the

higher neoplasms the pharynx is divided above the level of
the hyoid bone, which then becomes one of the structures to
be removed ; the trachea is divided between its second and
third rings, after which the pharynx is disconnected at the same
level. In lower neoplasms the hyoid bone remains, and the
_ trachea is divided between the third and fourth rings, while the
B i B pharynx is divided superiorly well above the growth and in-
F1G. 391.— Inci- feriorly at the thoracic inlet. In either instance the lower end
sion for laryngo- of the trachea is brought out through a small stab incision in
pharyngectomy. the suprasternal notch. Usually the thyroid gland can be pre-
served, but if it is involved in the neoplastic process it must

be sacrificed, together with the parathyroids, precautions being taken after operation
to combat hypoparathyroidism. After the dissection has been completed the larynx
and that part of the pharynx containing the neoplasm, together with the bilateral

~

S SIS S
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- ooy

Q

F1G. 392.—Stages in the restoration of the continuity of the pharynx. a
cervical skin flap replaced (3 stomata) ; b and ¢, formation of a skin tube to
bridge the gap; d, acromiothoracic flap applied for cover. (A4fer 7. P, Reidy.)

lymphatic field and perhaps the thyroid gland, are removed en bloc. Hzmostasis
being rendered as perfect as possible, the quadrilateral skin flap is replaced.

FIG. 393.—Arrangement of tubes to
provide continuous suction of saliva from
the upper pharyngostome. A feeding
tube passing into the stomach via the

lower pharyngostome is
(Mr. 5. P. Rﬂ'dyf{.andnﬂ.) also  shown.
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in the following manncr @ The posterior edge of the lower pharyngeal opening is
stitched to the lower edge of the flap ; the posterior cdge of the upper pharyngeal
opening is stitched to the upper edge of the flap.  The anterior cdges of the upper
and lower pharyngeal openings are stitched to the corresponding skin edges of the
wound (fig. 392a). A firm dressing is applied to compress the skin flap on to the
prevertebral muscles.  Here concludes the formidable operation of laryngopharyng-
ectomy.

After-treatment.—Blood transfusion, which was commenced during the operation, is
continued as neccessary.  Antibiotic therapy is also continued for at least a week,
Feeding is carried out by an intragastric drip via the tube passcd through the lower
pharyngostome, the carly dict being the same as that described on P: 277.

A very important matter in the after-treatment is to provide continuous suction to
the upper pharyngostome (fig. 393) in order to remove continuously the flow of saliva,
which otherwise will excoriate the skin and neccessitate two-hourly or more frequent
changes of dressings.  Furthermore, saliva flowing into the trachea afflicts the patient
with repcated attacks of explosive coughing, and cngenders a greatly increased
liability to bronchopncumonia.

Reconstruction : Stage 2 is undertaken a fortnight or three weeks later.  The steps
of the opcration are shown in figs. 3924, ¢, and d.

Prognosis.—About 20 per cent. of patients submitted to laryngo-
pharyngectomy survive five years. They are not able to phonate as well as
patients with laryngectomy only.
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CHAPTER XVI

THE LARYNX

HAMILTON BAILEY

FOREIGN BODY IN THE LARYNX

VARrIoUs objects held in the mouth are inhaled accidentally. Occasionally
the foreign body is arrested in the larynx.

The first symptoms are those of acute laryngeal obstruction ; they are
usually transient, and very rarely does death from asphyxia result. These
symptoms are succeeded by those of irritation. There is retrosternal pain,
persistent cough, and often expectoration of blood-stained mucus. From
time to time paroxysms of dyspncea, with a terrifying sensation of impending
death, occur.

Treatment.—Immediate laryngostomy or tracheostomy is the correct
treatment in urgent cases with obstructive symptoms. In less urgent cases
radiography is indispensable when the foreign body is opaque to X-rays.
When possible, direct laryngoscopy should be performed, and by its aid the
object can be seized and removed through the natural passages.

ACUTE EDEMA OF THE GLOTTIS

Pathology.—There is cedema of the entrance of the larynx, especially of
the aryepiglottic folds and the epiglottis. Strictly speaking, the cedema is
not of the glottis (the chink between the vocal cords) but of the tissues at a
higher level. Nevertheless this ancient and inaccurate term is difficult to
displace.

Etiology.—Inflammatory

I. Scalds, corrosives, insect stings.

2. Ext?nsion of acute inflammation, especially acute streptococcal ton-
31111!:15, diphtheria, acute parenchymatous glossitis (p. 160), and Ludwig’s
angina (p. 196).

Non-inflammatory

I. Local dropsy (renal or heart failure).

2. Extension of carcinoma of the base of the tongue, oropharynx, or

laryngopharynx.

3. Pressure on cervical veins.

4. Angio-nerqntic cedema, including serum sickness.
5. After massive doses of potassium iodide.

The patient complains of pain as though he had a foreign body in the

throat. Frequently the cedema is sufficient 1
ol cient so to narrow the airway as to

pocea. If laryngoscopic examination is possible, the entrance
Wilhelm von Ludwig, 1790-1865, Professor of Surgery and Midwifery, University of Tiibingen.
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to the larynx can be seen presenting an appearance not unlike that of a cervix
uteri. In obscure and not very urgent cases, the urine should be examined
for albumin and casts.

Treatment.—Inhalation of medicated stecam and spraying with a dilute
solution of cocaine and adrenaline afford relief in carly and mild cases.
When dyspnaa 1s urgent, trachcostomy should be performed forthwith.

THE RELIEF OF URGENT OBSTRUCTIVE DYSPNGA

In cases of laryngeal obstruction, never give morphine. A patient under
the influence of morphine stops fighting for breath, secems peaceful, and not
infrequently the nurse returns to find him dead (Chevalier Jackson).

Tracheostomy.—The indications are as follows :

(a) Acute Laryngeal Obstruction :

1. Laryngeal diphtheria.

2. (Edema of the glottis.

3. Acute pharyngo-tracheo-bronchitis of children not responding quickly
to antibiotic therapy.

4. Bilateral abductor paralysis of the vocal cords following injury to the
recurrent laryngeal nerves during thyroidectomy.

5. Inased wounds of the larynx or trachea.

6. Foreign bodies in the glottis threatening asphyxia, when facilities for
direct per-oral laryngoscopy are not available.

7. Inhaled vomitus.

(b) In Order to rid the Bronchial Tree of Secretions or Inhaled Material :

1. Inhaled vomitus.

2. Unconsciousness associated with head injuries or facio-maxillary
fractures.

3. Coma from other causes likely to persist more than a few hours where
there is difficulty in maintaining a free airway.

4. Tetanus. Many of these patients are, of necessity, heavily sedated,
have trismus, and are in mortal danger because of inability to expectorate.

(¢) Progressive Laryngeal Obstruction : |

1. Laryngeal stenosis following scalds of the glotts. -

2. Stenosis following tuberculosis of the rima glottidis.

3. Inoperable neoplasm.

(d) As a Preliminary to certain Operations, particularly Extirpation of the

In groups (a) and (c) tracheostomy prevents death from impending suffoca-
tion ; in group (b) it enables aspiration of bronchial secretions that the patient
is unable to expectorate, and spares the patient being ‘dmwned in his own
secretions. To be enabled to carry out suction effectively, the inner tube
must be of such a diameter that it will not be occluded by tht; passage of a
No. 3 or 4 rubber catheter ; tracheostomy tubes between the sizes of 28 and
32 French catheter gauge fulfil these requirements.

Chevalier L. YJackson, Contemporary. Professor of Laryngology and Broncho-(Esophagoscopy, Temple University
Philadelphia,
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Operation.—In cases of dire emergency the operation has been performed suc-
cessfully with nothing available except a penknife. Fig. 394 shows the usual special
- instruments required.
ﬂ Local anasthesia is employed, because
any form of general an®sthetic is liable to
4 ate cause spasm of the glottis, which, super-
added to cedema, may result in complete
obstruction. In all cases the child is
pinned in a blanket so that a sudden move-
ment of the arms may not embarrass the
surgeon. When preparations are com-
plete, a rolled towel or a small sandbag
is inserted beneath the shoulders, and an
assistant keeps the head strictly in the
| midline (fig. 395). i i e
AR The surgeon, standing at the right side
ceab C L—)\ D of the patignt, places his left index finger
Fia. —Instruments for tracheostomy ©R theupperborder of the cricoid cartilage,
(g!?giuding scalpel and hamostats). g with the thumb and the second finger on
A. Outer tube with tapes attached. B. ?ltt.le.r side D.f the trachea, and makes an
Inner tube. C. Pilot. D. Cricoid hook. Incision vertically downwards for 1 to 1}
E. Tracheal dilator. inches (2'5 to 375 cm.), dividing skin,
fascia, platysma, pretracheal fascia, and
passing between the infrahyoid muscles (fig. 396). If seen, the isthmus of the thyroid
gland is divided between h@mostats. In an emergency, hemorrhage is ignored. A
cricoid hook (see fig. 394) is then inserted
under the cricoid cartilage and grasped in
the left hand. The hook steadies the
trachea and brings it to the surface of the
wound. The trachea is incised with a
scalpel, the second, third, and sometimes
the fourth rings being divided : the lower
the tracheostomy, the less will be liability to
laryngeal stenosis. A tracheal dilator is
inserted through the tracheostoma, the
cricoid hook removed, and the edges of
the tracheal wound are separated gently,
and in the case of diphtheria the sur-
: geon places
a swab over

the wound so that the violent expiratory efforts which
follow do not spray membrane, infected mucus, and
blood over himself and his assistants. When respiratory
efforts have become less violent, a tracheostomy tube
on a pilot is inserted into the trachea, the dilator is re-
moved, and the surgeon keeps his finger on the tube while
the assistant ties the attached tapes around the patient’s
o - § neck. The inner tube is then fixed in position, and one
b - or two silkworm-gut stitches are introduced if necessary.
i A et In cases of diphtheria anti-diphtheritic serum is given.
. In the case of a less urgent tracheostomy all bleeding
7 1s stopped before the trachea is opened. The injection
F16.396.—Exposureofthe  ©f a few drops of 2 per cent. cocaine before the trachea is
trachea in the middle line. incised prevents the bout of coughing that follows the

The first ring of the trachea  insertion of the tube ion i
is always to be avoided, for - When the operation is performed

its division is so likely to be 1o g adolescent or an adult, the isthmus of the thyroid

followed bytracheal stenosis. 1gnla11:1hi i; ﬁ;i;ed ; also a small oval window should be cut

After-treatment.—Beside the bed is
tracheal dilator, duplicate cannule,

F1G. 395.—The position for tracheostomy.

placed a trolley containing a
retractors, a fine rubber catheter with a
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well-fitting syringe attached (to remove secretions from the trachea) and
dressings. Oxygen and CO, 1s at hand to relicve acapnia !, which sometimes
occurs. For the first few days a special nurse must be in constant attendance
in the case of a child ; a bell within casy reach of an adult is an efficient method
of summoning aid. As soon as the patient can swallow, he must be en-
couraged to drink large quantities of fluid in order to render the secretion
less viscid ; this 1s far more effective than nursing the patient in a steam tent.
A sucker with a catheter attached should be at hand to keep the tracheo-
bronchial tree free from exudate. When mucus is very tenacious, and
consequently difficult to aspirate, a detergent such as alevaire (Bayer Pro-
ducts Ltd.) administered through the tracheostomy by a fine nebuliser will
make the secretions less viscid.

The inner tube is removed and washed in sodium bicarbonate solution
every four hours, or more often if necessary, and in four to seven days the
tracheostomy tube itself can usually be dispensed with, but before this is
attempted the patient should be able to sleep with the tube corked completely.
First of all, partial corking is used as a method of trial.

Complication:

Mediastinal Emphysema.—The cause is an abnormally low intraplcural tension—
air i1s sucked into the tissuc planes during the operation before the trachea is opened.
In severe examples the air in the mediastinum causcs the mediastinal pleura to
rupture, and a pncumothorax results. Should dyspnaa and cyanosis occur after
trachcostomy has been performed, and the airway is free, one should think of the
possibility of mediastinal emphysema, the diagnosis of which can be confirmed by
radiography. Moediastinal emphysema is a frequent complication of trachcostomy ;
it can occur in the post-operative period if the outer trachcostomy tube is coughed
out. Apart from oxygen therapy in high concentration, there is no special trecatment.
The extravasated air is absorbed slowly.

Endotracheal catheterisation is a substitute for tracheostomy in cases
belonging to group 2, but it is usually less desirable, for two reasons :

(a) Repeated bronchial tree toilet is performed more easily by a nurse
through a tracheostomy.

(b) If an endotracheal tube is retained for more than eight hours, ulcera-
tion of the vocal cords is probable ; and if it occurs, subsequent stricture 1s
almost certain to follow.

RECURRENT LARYNGEAL NERVE PARALYSIS

The nerves of the larynx, the superior laryngeal and the recurrent laryngeal,
are branches of the vagus. The recurrent laryngeal nerve (see fig. 294,
P- 211) supplies both the abductor and the adductor muscles of the vocal
cords. When the continuity of this nerve is interrupted it is always the
abductors that suffer first. The reason for this has not been settled finally.
Probably the greater vulnerability of the fibres that supply the abductor muscles
is apparent, rather than real ; adduction being effected by the still functioning
cricothyroid muscle, which is supplied by the superior laryngeal nerve.
Be that as it may, it is fundamental to know that a lesion of the recurrent

1 Acapnia==diminished CO, in the blood.
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laryngeal nerve first results in paralysis of the abductors. If the lesion is
complete, this is followed later by paralysis of the adductors as well (Semon’s
law). The end-result of a long-standing complete lesion is fense fixation of
the cord (due to fibrosis) in a position midway between adduction and
abduction ; the free edge of the paralysed cord being somewhat concave and
the arytenoid cartilage being a little in front of that of the healthy side. On
the other hand, should the patient sustain a complete lesion of the recurrent
laryngeal nerve and a complete lesion of the superior laryngeal nerve, the
affected cord lies slackly in the cadaveric position midway between abduction
and adduction which is, in truth, identical with the position and state of the
vocal cords soon after death.

Ktiology.—The lesion may be central, cervical, or mediastinal. Of
over-riding importance is the relation of a goitre, and especially of thyroidec-
tomy, to recurrent laryngeal paralysis. If routine laryngoscopic examination
is made before thyroidectomy, not a few patients with a goitre will be found
to have paralysis of one vocal cord, although there were no symptoms
pointing to such a lesion. Pre-operative paralysis of a vocal cord with
symptoms is highly suggestive that the goitre is carcinomatous. Other
causes of recurrent laryngeal paralysis are a central lesion (e.g. tabes),
carcinoma of the upper cesophagus, carcinoma of the bronchus, malig-
nant disease of the mediastinal lymph nodes, and
aneurysm of the arch of the aorta (always left-
sided).

Clinical Features.—The paralysis is much more
commonly unilateral than bilateral. When the paralysis
follows thyroidectomy, the lesion is frequently incoms-

FiG. 397.—Normal plete. In those cases showing early recovery (fig. 397)
Inoire cfl“ar‘;‘;gf;gg;: it must be assumed that the nerve was stretched, whereas

when recovery takes over six months, crushing of the

nerve in a hzmostat or including it in a ligature is likely to have caused
the damage.

Um.’!atera.l “abductor ’* (partial) paralysis of a vocal cord (fig. 398)
shows itself by a whispering voice or temporary aphonia. Sometimes slight
stridor 1s present. Owing to failure of the glottis to
close dur'mg swallowing, paroxysms of coughing may
occur while drinking, due to fluid entering the larynx ;
such attacks are temporary. Except that excessive bron-
chial secretions tend to accumulate, unilateral Injury to
a recurrent laryngeal nerve does not endanger life, and

no particular treatment except, perhaps, postural drain- , FIS-, 398. — ‘Ab-

. » i ductor’ paralysis of
age, 1s required. Although it may take many months, the I:f: vnca{ cord

:[111:1:l about 50 per cent. of cases following thyroidectomy (tnspiration).

ﬁ; palsy recovers completely (V. Riddell). In the remainder, in process of

th ¢, usually compensation is effected by the healthy vocal cord passing over
¢ middle line nearly to meet its permanently paralysed fellow.

1Th i
| e abductor muscles being paralysed, the vocal cord takes up a position of adduction.
Sir Felix Semon, 1849-1921. Physici

Victor Horsley Riddell, Conumporary.a"ézrg:r‘m{‘h.;? bﬁ:ﬁi?%fgg:{faﬂ? fgnufi:: '
3 -
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Bilateral ‘abductor’ paralysis of the vocal
cords (fig. 399) that rcsults in spastic paralysis with
the vocal cords adducted is an occasional, and very
serious, complication of thyroidectomy. Unless urgent
tracheostomy or intubation is carried out forthwith,
death from asphyxia follows quickly.

Bilateral (complete) paralysis of the recurrent 399.—Bilateral
laryngeal nerves (fig. 400) results in flaccid paralysis *abductor’ paralysis

: : (inspiration) resulting
with the vocal cords in the para- 5 oridor
median, cadaveric position. Usually
sufficient air can get noisily back and forth through
the glottic chink, and as long as the patient does not
exert himself unduly, he survives in a state of semi-
invalidism. Aphonia persists for weeks ; after that,

F1G. j00.—Bilateral  SOME patients learn to whisper. |
flaccid  paralysis of Treatment.—Tracheostomy should be performed in
the vocal cords. The  a)] cases of bilateral lesions, even when the paralysis is
cadaveric position. : R : ‘ .

flaccid, for it is far better to provide the patient with
a free airway than to permit him to suffer from chronic dyspneea and its
attendant evils, chief of which is the falling of the threatening sword of
asphyxia. The use of a flanged tracheostomy tube allows the patient to
speak. In those cases following thyroidectomy where the patient is other-
wise in good health, the next step is to wait six months or a year in the hope
that one or both of the nerves will function once more.

Unilateral extralaryngeal arytenoidectomy (dc Graaf Woodman’s operation)
gives permanent relief of stridor at the expense of speech. The vocal cord is ap-
proached through an incision along the antcrior border of the sternomastoid. The
perichondrium and the underlying thyroid cartilage is incised along its posterior
border. After the arytenoid cartilage has been displayed an unabsorbable suture is
passed through the submucosa to include the vocal process of'thc a.rytenqld & w!th
the exception of this process, the whole of the arytenoid cartilage i1s excised with
nibbling forceps. The long ends of the suturc are carried
around the inferior corner of the thyroid cartilage and
tied. Thus the vocal cord on that side is maintained in
an abducted position. The wound is closed with drain-
age. In favourable cases the tracheostomy tube can be
discarded in three weeks.

LARYNGOCELE

A laryngocele is a unilateral (occasionally bilateral)
narrow-necked air-containing diverticulum resulting
from a herniation of mucous membrane through the
gap in the thyrohyoid membrane which gives exit to
the superior laryngeal vessels. Once the sac has found
its way through this foramen, it enlarges comparatively
rapidly, and when distended forms a visible, often  FiG. qo1. — Laryngocele
resonant, swelling in the neck (fig. 401). Cervical air- during an ¢ attack,
pouches are present in many mammals, and can be in- .
flated voluntarily ; they are exceptionally well developed in mycetes (South American)
monkeys that utilise them for howling (howling pouches). The condition, there-
fore, can be looked upon as partly atavistic but mainly acquired, for it occurs more
frequently in professional trumpet-players, glass-blowers, and in persons with a

de Graaf Woodman, Contemporary. Otorhinolaryngologist, Presbyterian Huspital New York.
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chronic cough, than in others. The symptoms, due to a recrudescence of infection,
come in attacks when the swelling, which often appears when the_ patient blows his
nose, does not abate completely for hours or days ; the explanaton being that the
neck of the sac becomes obstructed by mucopus. The voice 1s hoarse during an
attack, which often terminates with a gurgling noise and discharge of mucus into the
pharynx. Shortness of breath accompanies the attack, and sometimes rapid dis-
tension of a laryngocele is a cause of sudden death from asphyxia.
Treatment.—For reasons given, the sac should be excised from its fundus to its

neck, which is crushed, divided with a diathermy knife, Hgateq, and invaginated like
the stump of a vermiform appendix. The wound is closed with drainage.

TUBERCULOSIS OF THE LARYNX

Rarely is the larynx the seat of primary tuberculosis. Occasionally the
first symptoms are laryngeal, but subsequent radiography and the presence
of tubercle bacilli in the sputum demonstrate that the primary focus is
in the lungs ; indeed, it can be taken for granted that in every case the
laryngeal mucosa becomes infected by the sputum. During the last
twenty-five years the incidence of laryngeal tuberculosis has fallen by 50
per cent.

Stage 1.—The earliest symptoms are frequent attacks of hoarseness, and
when this 1s accompanied by periods of dysphagia, especially for fluids, for
which there is no pharyngeal cause, the probability of tuberculosis of the
larynx is strong. The earliest laryngoscopic sign is that the mucosa is pallid
from cedema ; interarytenoid swelling, due to inflammation of the rich net-
}vcfrk of submucosal lymphatic vessels in this area is particularly character-
istic.

Stage 2_.—_-As the disease advances, ulceration of one or both vocal cords
occurs, giving a typical ‘mouse-nibbled > appearance. Pale superficial
ulceration of the epiglottis is also common. Pain on swallowing fluids 1s
increased, and it is often referred to the ears. Cough is now more trouble-
some, and sometimes painful.

Stage 3.—The terminal phase is characterised by perichondritis and
necrosis, particularly of the arytenoid cartilages, but also of the epiglottis and,
rarely, 9f other laryngeal cartilages. The voice becomes weak, coughing is
almost Incessant, and pain is a distressing feature.

P.rognomg.——While the prognosis in advanced cases is hopeless, that of
earlier cases is dependent largely on the state of the lungs. Full recovery is
po's;lble In about 35 per cent. of cases.

reatment.—In addition to the usual sanatorium tr nt for the
pulmonary tubf:-rculosis, for the complete cure of laryngeal tizn::ulosis there
1S gne c_:u_tstandmg decree—rest the voice. The patient should have a pencil
and writing-pad always to hand. As in many other forms of tuberculosis,

Streptomycin, para-amino-salicylic acid (P.A isoniazi t
va.luﬁblf: adjuncts. In advanced cases a( s o .
heroin s given for the coug

nerve alleviates the pain of swallowing,

b ing i : 5
sary. (Edema of the glottis may call s feeding is sometimes neces

for tracheostomy.
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LARYNGEAL SYPHILIS

Secondary syphilitic manifestations arc sometimes noted in the larynx. The
mucous membrane becomes congested and mucous patches form. The voice is
husky. Syphilitic laryngitis clears up under anti-syphilitic trecatment.

Tertiary Syphilis.—The usual lesion is a gummatous infiltration, which attacks
the epiglottis and may implicate all the structures of the larynx. Necrosis of
cartilage is liable to follow. Usually the only symptom is hoarscness, the voice
during the remissions being particularly raucous.  In contradistinction to tubercu-
losis, pain is singularly absent until the discase is advanced. The pathological pro-
cess 1s arrested by anti-syphilitic treatment, but subsequent cicatricial contracture is
liable to cause laryngeal stenosis.  For severe contractions permanent trachcostomy
is the only remedy.

NEOPLASMS OF THE LARYNX

Innocent.—Angiofibroma is always single, and is distinguished from a
papilloma by its smooth contour (fig. 402). Except that occasionally it
gives risc to haemoptysis, it rescmbles a papilloma
in symptomatology. In approprnate cases the con-
dinon must be distinguished from singer’s nodules,
which are nearly always bilateral. The latter con-
dition, which produces a pearly-white nodule on the
free edge of the vocal cord, is not a neoplasm, but
an epithelial hypertrophy, and should, if possible,
always be treated by prolonged rest (which is some- . _
times successful) before resorting to operation. On ﬁbl;,;;;; ‘;‘f"tig"lﬁt“f;;]
the other hand, an angiofibroma should be removed cord. Itscldom be-
endoscopically with cupped forceps. Great precision ﬁf;iﬁcﬁ“ﬁﬂcfarg” than
is necessary, because if normal tissue is removed
the speaking voice will be impaired and the singing voice ruined.

Papilloma is the commonest innocent tumour of the larynx.

In an adult a papilloma is usually single, and
its pedicle is attached to one of the true or false
vocal cords. The symptoms to which it gives
rise are similar to those of carcinoma of the
larynx, from which it must be distinguished.
 The diagnosis is made by laryngoscopic exam-
ination. Rarely, a papilloma becomes malignant;
therefore the papilloma should be removed and
a portion of it should be submitted to micro-
scopical examination.

In a child the growth is relatively common : it
is usually more vascular and softer than a papil-
loma appearing during adult life. Moreover,
implantation growths soon appear in the vicinity
FIG. 403.—Papillomataof the o4 tend to obstruct the glottis (fig. 403). The

vocal cords of a child. ; T .
first symptom of laryngeal papillomatosis in chil-
dren is recurrent attacks of dyspncea, which sometimes become so urgent

as to call for tracheostomy. _
Treatment.—Chevalier Jackson’s warning is not to be too radical in the

S-PJ‘J'_ZO
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treatment of multiple papillomata for fear of damaging the vocal cords.
““ Laryngeal papillomata,” he said, “ is a self-limiting disease and disappears
spontaneously in early adult life provided the patient can be carried through
until that time.” Endoscopic removal with cupped forceps is the usual
method of treatment. Painting the papillomata with podophyllin (as for
the treatment of warts and condylomata) is employed by some, while others
use stilbeestrol paint to speed up keratinisation, as normally occurs in the
vagina at puberty. The disadvantage of treatment by irradiation is the
vulnerability of the laryngeal cartilages to the rays.

Malignant.—Carcinoma, though rare, is more common than an innocent
tumour of the larynx. It usually occurs between forty and sixty years of
age, and men are ten times more often attacked than women. There are
two varieties of laryngeal carcinoma—carcinoma of a vocal cord, which is
relatively common, and subglottic carcinoma, which is rare.

Carcinoma of a vocal cord usually arises from the anterior half of one
of the true vocal cords. Most frequently it is of the papillary variety
(fig. 404), occasionally it is flattened, rarely it is
ulcerative. Due to the paucity or absence of
lymphatic vessels of the vocal cords, carcinoma
of the larynx remains locally malignant for a
long period. -

The first symptom is huskiness of the voice.
The huskiness is progressive, and the patient can
only speak in a low whisper, which finally gives
place to aphonia. About this time the growth
breaks through its confines, and metastases occur
i, sou—Carcdntiia of = in the cervical lymph nodes and elsewhere.

true vocal cord, The diagnosis is made by laryngoscopic ex-
o . amination, and every patient with hoarseness per-
sisung for more ‘than three weeks should be submitted to this form of

cxamjnatiqn._ - According to the length of time the growth has been present,
three stages of the disease are recognised :

I. The growth is confined to a still mobile vocal cord.

2. Subglottic extension with fixation of the cord.
3. Spread to the opposite cord.

Subglottic carcinoma is the less i ]
> ca Common variety that occurs beneath the vocal
%)rt;idji.e cilrlctims site tghtﬁ neoplasm grows.steac ily and silently, until dyspncea develops.
r.oma ol the vocal cord, sill88#asis is not long delayed. The first lymph

node t 1 1 vl 1
o ireier? be involved is that on f1Co-thyroid membrane, the lymph node of

Treatment of AR F u of the Larynx .
_Tf:ltquesmn ﬁ EIding b_etween'su_.rgical extirpation and irradiation is a
difficult one, th@iegree of differentiation of the neoplastic cells being one

?ﬁtﬂ;&u 1: %ﬁt’, as first shown by Broders. As elsewhere, neoplasms
Buy differentiated are radio-resistant, while those that are ana-

plastic are radio-sensitive (see Broders’ classification, p. 38).
Anatomy, University of Paris.

Paul Poirier, 1853-1907. Professor Ity
athologist, The Mayo Clinic, Rochester, Minn., U.S.A.

bert C, Broders, Contemporary.
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Laryngo-fissure and Excision of the Growth.—Under local infiltration, a
preliminary tracheostomy is performed. The thyroid cartilage is bisccted in the
middle line and the crico-thyroid membrane opened. The perichondrium in the
region of the affected vocal cord is raised by blunt dissection, and the whole vecal
cord, with a margin of healthy tissue, is removed. The larynx is repaired and the
trachecostomy tube removed after a few days. The patient is left with a useful voice.

Fenestration with interstitial radium is often employed with a high proportion
of favourable results.

The larynx is exposed by a J-shaped incision commencing above the level of the
hyoid bone, and ending below the lower border of the cricoid cartilage. The flap
1s raised. The infrahyoid muscles are split, and a large window is cut in the ala of
the thvroid cartilage, without opening the underlying mucosa. The object of re-
moving the cartilage is to allow radium needles to come in closer proximity to the
growth, and minimise radium necrosis of the cartilage—a great
disadvantage of radium. The radium ncedles are left in place
seven to nine days (fig. 405).

Total laryngectomy is best performed through a perpendicular
incision passing from just above the hyoid bone to the upper border
of the suprasternal notch, keeping strictly to the middle line (fig.
406).

A small amount of 2 per cent. cocaine 1s injected into the trachea
to anasthetise its mucosa.

The operation is less difficult if
it has not been necessary to per- .. :
form tracheostomy. The stcrnohfoid ::22 E?E:;Sf:;
muscles are split, and the sterno- peedles.
thyroid muscles are divided ncar
their insertion. The i1sthmus of the thyroid gland is
clamped and divided and the lateral lobes of the
thyroid gland are stripped from the larynx, a
step that is facilitated
by ligating and divid-
ing the superior thyroid
arterics. The larynx
is separated from 1its
muscular  attachments
on each side, unless
there is an extralaryn-
geal extension of the
growth, in which case
F1G. 406.—Incision for laryng- the involved muscles

ectomy. are excised with the

. The larynx is

mobilised still further by transecting the superior
cornua of the thyroid cartilage. Attention 1S now
directed to separating, by blunt dissection, the trachea
and back of the cricoid cartilage from the cesophagus.
The trachea is then divided fbetweenhits'ﬁ;st agnhd
second rings', the distal end of the trachea 1s brought sk
out through a small stab incision in the suprasternal ggblé':?lhmiigfgr:w-mﬁ
notch, and fixed in this position, the an®sthetic being ¢ransyerse skin incision was
continued through a tube passed into the open trachea. ysedin thiscase. (Jackson and
The larynx is now hooked forwards, and after still Babcock.)
further separating the back of the cricoid cartilage ' _ _
from the commencement of the cesophagus, the hypopharynx is opened. The inferior
constrictor muscle is severed from the thyroid cartilage on each side, and the dissec-

tion carried as far as the arytenoid cartilages. If the mucosa of the piriform fosse
can be preserved, this is very helpful in subsequent closure. The thyrohyoid mem-
brane is divided completely. The larynx is now free, except for the attachment of

 If the growth is an carly one, it is permissible to transect the windpipe through the middle
of the cricoid cartilage.

F1G. 405.—
Alar fencstra-
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the epiglottis, which is excised with the larynx. A gastric tube having been intro-
duced through the nose into the open pharynx, it 1s ];gassed onwards into the g.tomaph.
The opening in the pharynx and upper cesophagus is closed accurately by inverting
sutures of catgut, reinforced by uniting the overlying muscular layer with unabsorb-
able sutures. A drainage tube is passed into the lower part of the wound and leaving
room for its exit, the infrahyoid muscles are approximated in the middle line. The
skin edges are approximated. Antibiotic cover has greatly diminished infection of

the wound and mediastinitis.

The lymph nodes can be excised at the time of the laryngectomy or
subsequently.

Speech after Laryngectomy.—Many younger patients learn the pharyngeal
whisper, belching swallowed air for this purpose. Others require a mechanical
larynx which can be fitted to the tracheostomy tube.

Prognosis—Fifty per cent of patients treated for intrinsic carcinoma of
the larynx survive for five years or more.
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CHAPTER XVII

THE GESOPHAGUS

HAMILTON BAILEY

Surgical Anatomy.—Thc wsophagus commences at the lower border of the
cricopharyngeal sphincter, but there is no certain way of determining exactly where
the ccsophagus ends, cxcept by identifying the level at which the squamous epi-
thelium of the asophagus gives place to the columnar epithelium of the stomach
(fig. 408). As scen through an acsophagoscope, the normal mucous membrane is
bluish-pink.

As will be appreciated by studying fig. 409, the right crus, which is longer,

F1G. 408.—The lower part of the F1G. 409.—The right crus forms the
asophagus. The cesophageal squamous entire  musculotendinous diaphrag-
mucosaisshownin black, and the gastric matic ring around thc cesophagus.
mucosa 1s stippled. (Afrer N. R. Barrett.) (After 7. L. Madden.)

thicker, and more tendinous than the left, is entirely responsible for the constitution
of the walls of the asophageal hiatus of the diaphragm.

To what is Competence of the Cardia due?—As yet this problem has not been
elucidated.

It is not due to an Extrinsic Pinch-cock Action of the Right Crus.—S. W. Harrington
found that 35 per cent. of patients undergoing upper laparotomy for conditions
unrelated to hiatus hernia had a patulous cesophageal hiatus.

There 1s no Intrinsic Sphincter.—Careful dissection of many specimens has not
confirmed the presence of an aggregation of circular muscu-
lature in this region, as was described by Helvetius.

The Valvular Mechanism of the Cardia cannot explain
Everything.—Demonstrations on the cadaver tend to sub-
stantiate the hypothesis that competency is dependent upon
a valvular mechanism. As long as the eesophagus joins the
stomach at any angle less than a right angle (which apper-
tains normally), intragastric pressure has a tendency to
assist closure of the cardia (fig. 410). Nevertheless, this
fails to explain how excessive intragastric pressure that pro-
duces belching and vomiting renders such a mechanism
ineffective. — )

Obviously, the result of further enquiry must be awaited. 1a,Fl$£hc:ni:.;hco‘;—ah$e

What prevents the Stomach from Entering the cardia. (4ier w. 5. Lyons,)
Thorax?—As there is a negative pressure in the thorax
and frequently, as in pregnancy and after a full meal, a positive pressure in the
abdomen, one might reasonably expect that the stomach or some part of it would

Stuart W. Harrington, Contemporary. Surgeon, The Mayo Clinic, Rochester, Minnisota, U.S.A.
Fohanmis Ciaudius Advian Helvorius, 1685~1165. Physician and Comparative ' Anatomist of Payis
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enter the thorax through the cesophageal hiatus more fre-
quently than it does, for the attachments of.the stomach to
the diaphragm are frail. Contrary to what might be thought,
the main anchorage of the stomach to the abdomen 1s the left
gastric artery (Moynihan) and the firm retroperitoneal tether-

ing of the duodenum (fig. 411).

As measured from the incisor teeth in the averageadult:
At 7 inches (18 cm.)—the pharynx ends and the

F1G. 411.—How the
stomach is pinned (esophagus commences.

within the abdomen. 44 11 inches (28 cm.)—the cesophagus is crossed by

(After W. S. Lyons.)
the left bronchus.

At 17 inches (43 cm.)—the cardiac orifice is situated and the cesophagus ends.

These figures, 7, 11, and 17, are of great importance in the surgery of the
esophagus. They represent the situations of anatomical narrowing, and
consequently the points where ingested foreign bodies are likely to be arrested,
and the situations where difficulty may be experienced during the passage of
instruments. Furthermore, these points are the sites of election for innocent
strictures and also for carcinoma of the cesophagus.

INVESTIGATION OF THE DISEASES OF THE (ESOPHAGUS

The cesophagus being inaccessible, clinical methods of examination are of
little avail.

Until the twentieth century one of the chief methods of examining this organ was
by inserting bougies blindly down the gullet. Aneurisms were frequent in those
days, and it happened occasionally that an aortic aneurism escaped detection until
a bougie was passed. The terrifying hamorrhagic cascade through the victim’s

mouth clarified the diagnosis but brought °blind’ cesophageal instrumentation
into disrepute.

Radiography .reveals the presence of a swallowed foreign body opaque to
X-rays, and the site of its arrest. Radiography after the ingestion of barium

is of the greatest value in the diagnosis of diseases of the cesophagus, and in
outlining an impacted foreign body non-opaque to X-rays.

Empty, the normal cesophagus is thrown into longitudi . di it i
S gitudinal folds ; distended, 1t 18

iﬂlmm' Abnormalities of the esophageal wall are detected largely by alteration in
¢ normal rugal pattern. To display this, equal parts of barium sulphate and water

are oft - ; : _ _ ;
emp?oyeelz]_uwd' Should this not adhere sufficiently, a slightly thicker mixture is

FIG. 412.—Negus’ eesophagoscope with proximal twin lighting.

(&Esophagoscopy.—Examination wi
e T T . with an cesophagoscope (fig. 412) per-
mits visualisation of the interior of the cesophagusg. 11:1p ad(di?:ioi, inpthe

Lord Moyniham, 1865-1936. Surgeon,

Sir Victor Ewings Negus, Contempora

The General Infirmary, Leeds
Hﬂ!?l.fﬂ'j. _.Lon;dgn_ s oy

ry.  Consulting Surgeon, Ear, Nose and Throat Department, King’s College
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case of an impacted foreign body or of an eesophageal stricture, cesophagos-
copy is an indispensable means of affording treatment.

In performing cesophagoscopy it is advantageous to adopt Chevalier Jack-
son’s position (fig. 413). The instrument is passed
entirely under vision, and once its beak has passed the
cricoid cartilage, it can be moved down the eesophagus
with comparative ease.

CONGENITAL ABNORMALITIES
Congenital atresia of the cesophagus occurs at
least as frequently as a cleft-palate. In the great
majority of cases it is associated with a tracheo-
@sophageal fistula. Referring to fig. 414, it will be
seen that in 9o per cent. of cases it is the lower pouch
that communicates with the trachea.
Fic. 4135 Chevalier It is:, highly important to be cognisant of the possibility
Jackson’s position for of this abnormality, because its recognition within
SESIPIEROSCURY: forty-eight hours of birth, and subsequent surgical
rectification, 1s the only hope of survival.

Clinical Features.—The new-born babe regurgitates all its first, and
every feed. Saliva pours, almost continuously, from its mouth. This is
the sign of cesophageal atresia—to no other condition does this phenomenon
appertain. Attacks of coughing ' and cyanosis are prone to occur (stomach

S

s@aoe nnk
ﬂnn

. n‘q

E=

G';D DUDUQG
D@U anﬂgab

(a) 85 per cent. (b) 2 per cent. (¢) 1 per cent. (d) 12 per cent.

F1G. 414.—Congenital cesophageal atresia. (a) With lower pouch opening into the
trachea. (b) With upper pouch opening into the trachea. (¢) With both pouches opening
into the trachea. (d) With both pouches ending blindly. Usually the mid cesophagus is
missing entirely.

contents regurgitating into the trachea). The abdomen becomes distended
(dilatation of the stomach), due to air swallowed from the tracheal fistula
(fig. 414 (a)).

Clinical Confirmation of the Diagnosis.—A No. 10 soft rubber
catheter is introduced into the cesophagus through the nose. Should an
obstruction be encountered about 4 inches (10 cm.) from the nostril, the
diagnosis is practically certain.

Radiological Confirmation.—On no account should barium emulsion
be given in these cases. Injection of 1 ml. of lipiodol down the catheter will

demonstrate the septum. During this examination the supine position is

3 In type (a) the patient coughs up frothy mucus, perhaps tinged with bile.
Chevalier Jachson, Contemporary. Bmeritus Professor of Broncho-CEsophagoscopy, Temple University, Philadelphia.
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advised, because in the rare event of the atresia belonging to categories (b)
or (¢), the medium is less likely to enter the trachea. Inall cases the ljpic}(:.lol
should be aspirated after the radiograph has been t'akf:n. Another radio-
graphic finding of great diagnostic significance 1s air in the stomach and
jejunum, which is indicative of a communication between the lower pouch

and the trachea.
Pre-operative Treatment.—It 1s necessary to spend twelve to twenty-

four hours in overcoming the effects of dehydration and combating varying
degrees of pneumonitis that is so often present; for this purpose penicillin
therapy is commenced. Everything by mouth is forbidden and constant
suction of the contents of the blind pouch by means of a No. 8 rubber catheter
with a number of holes cut in its distal extremity is essential. The patient
1s supported by suitable parenteral fluid.

Operation.—The most satisfactory anasthesia is a small dose of relaxant, together
with gas and oxygen administered through an endotracheal tube. During the
operation not more than 70 ml. of blood can be trans-
fused with advantage.

The best approach is through a right-sided thora-
cotomy incision at the level of the fifth intercostal
space (fig. 415). The azygos vein having been divi-
ded between ligatures, the upper segment of the
eesophagus is located by a catheter within it, and
freed gently from the surrounding structures. Hav-
ing been separated from the trachea, the lower seg-
ment is transected just sufficiently far from the
abnormal communication to permit the opening in
the trachea to be closed (fig. 416a) without causing a subsequent stricture, 00000 silk
on an egeless round-bodied needle being used for these, and all subsequent, sutures.
An opening is made into the blind upper segment and an anas-
tomosis carried out between this opening and the lower segment.
After the first three or four interrupted sutures have been in-
troduced through all layers posteriorly (fig. 416B), a catheter is
introduced downwards into the stomach and upwards into the
pharynx, where it is grasped and drawn out of the mouth by the
an®sthetist. The presence of this catheter greatly facilitates
the completion of the anastomosis (fig. 416C). The stomach
1s emptied of air and the catheter is withdrawn through the

INCISION . __—— ‘-1“&\
U

F16. 415.— Thoracotomy for
congenital cesophageal atresia,

to a water-sealed bottle. Should le

gastrostomy is performed. N R ety o,
When the case belongs to type (d), anastomosis of the two

ends being impossible, gastrostomy and bringing the upper

pouch out through an incision in the neck, and then opening

1t, 1s the best temporary expedient. If all goes well, reconstruc-

tion of the cesophagus can be undertaken at a later date.

F1G. 416.—Stages
in the repair of a
tracheo - cesophageal

Post-operative Care.—A special nurse skilled jn = ST

asg;liating the pharynx, and an oxygen tent-incubator are highly desirable.
> agnaszs.—Aspuaqon pneumonia with acid digestion of the lungs and
ection superadded is exceedingly likely to supervene when there has been

g;ﬁﬂuiﬂe leak:'agg ftxl-l " ¢$gn08is' Added to this there is a danger of post-
o R € Irom the anastomosis int : .
is minimised by freeing the distal semen the pleural cavity, a disaster that

segment for a considerable distance and
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thus minimising tension. These dual complications result in a mortality
approximating 40 per cent.

(Esophageal web or diaphragm is a congenital organic narrowing of the lumen of
the acsophagus which is a causc of dysphagia. The web can occur at the extreme
upper end of the cesophagus when the symptoms it produces and, after a barium swal-
low, the anteroposterior radiological appearances to which it gives rise are similar
to those of a pharyngeal pouch (sce p. 275). More frequently the web, which is
rare, is situated about 2 inches (§ cm.) cephalad to the eesophago-gastric junction.
The web is a leathery-like membrane which reduces considerably the diameter of the
asophagus.

Operation.—The region of the web having been displayed, the cesophagus 1is
incised longitudinally just proximal to the suspected ring, which
1s 1dentified by passing a finger into the asophagus. After identi-
fication a distal incision is made and the web is intussuscepted
through the proximal wound. Wedges of the septum are then
removed, always cutting towards the lumen.

(Esophageal Compression by an Abnormal Artery.—
Excepuonally, the right subclavian artery arises as a last branch
of the arch of the aorta, and passes cither behind (fig. 417) or
in front of the cesophagus to reach its destination. Another FIG. 417. — Ab-
rare abnormality is a double arch of the aorta with the esopha- normal right

: subclavian artery
gus and trachea sandwiched between them. Pressure from such compressing  the
abnormal vessels is liable to produce dysphagia. Some cases are eesophagus.
remediable by ligation and division of the abnormal artery.

Congenital Short (Esophagus (see p. 306).

FOREIGN BODIES IN THE (ESOPHAGUS

All manner of swallowed foreign bodies have become arrested in the
esophagus : coins, pins, and dentures (fig. 418) head the list. When the

F1G. 420.—A penny

Fi1G. 418.—False teeth im- FiG. 419.—Dam- ;
pacted in cesophagus. (pr. son-stone uutl_ine'd ;ﬂc;hmﬁhzﬁuiﬁ
James F. Brailsford, Birmingham.) by barium, indi- Fp——
cated by the arrow. PHRgOsOpe.

object contains radio-opaque material, an urgent X-ray examination is called
for. The presence of a non-opaque foreign body in the cesophagus can
often be confirmed by a barium swallow (fig. 419). Whenever possible the
patient should be screened immediately before cesophagoscopy is under-
taken.

The foreign body having been visualised (fig. 420), and, if necessary,
manipulated into a favourable position, it is grasped with suitable forceps
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introduced through the cesophagoscope. The msophagoscope, togethf:r with
the forceps still grasping the foreign body, are then withdrawn steadily.

INJURIES

Perforation of the cesophagus can result from the inexpert use of an cesophagoscope
or a gastroscope ; usually the beak of the instrument is thrust through the thin
posterior wall of the pharynx just above the cricopharyngeal sphincter. Perforation
just above an cesophageal stricture can occur from cesophagoscopy or bouginage. It
also can result from removal of a piece of growth for biopsy, but probably the most
frequent cause of perforation of the cesophagus
1s a sharp foreign body plus instrumentation to
remove it,

Often the perforation goes unrecognised by the
cesophagoscopist until general distress and great
pain on swallowing saliva or fluid, and dysp-
nceea, become apparent. In such circumstan-
ces the possibility of a tear should be considered
at once. An X-ray examination is essential ;
if a perforation has occurred, this frequently
discloses the presence of air in the mediastinum,
the pleural cavity, or in the neck. In doubtful
cases the radiograph should be repeated after
the patient has swallowed a small quantity of

F1G. 421.—Exposure of a tear in  lipiodol. When the wall of the cesophagus has
the cervical wsophagus. Inthiscase  been perforated, urgent operation under anti-
there was surgical emphysema on  bjotic cover is indicated. When the cervical
the right side of the neck. cesophagus has been ruptured, an incision along

_ the anterior border of the sternomastoid (usually
the left), with lateral retraction of the carotid sheath, gives access to the site of per-
foration (fig. 421), which can be closed in two layers. When the mid or lower
cesophagus is involved, thoracotomy must be performed. In non-malignant cases
timely suture is usually followed by recovery.

Wheq thr-:_ symptoms are _much more delayed, and radiography is negative, the
perforation is in all probability a very small one. In these circumstances massive
antibiotic treatment is usually successful. When the reaction is severe, it is wise to
perform temporary gastrostomy, in order to rest the abrasion or small perforation
completely.

Burns and scalds of the esophagus from swallowing corrosive fluid, if not
rapidly fatal, are often the precursor of a dense stricture. The surgeon’s aim should
be to minimise the contracture of the inevitable scar. As soon as the patient’s general
condition permits, gastrostomy is performed. About a week later it is advisable to
ascertain the extent of the damage by esophagoscopy performed with great gentleness.

From this point there are two schools : one is for early dilatation; this school
appears to b? losing ground. The other prohibits bouginage for at least three weeks.
In an experience of nearly a hundred and fifty cases of corrosive stricture of the
cesophagus, L. Fatti found that 70 per cent. were controlled by dilatation. The
remainder were treated by cesophagogastrostomy. The enormous improvement in

the outcome of burns and scalds of the cesopha sisd i i i
of antibiotics and to the development of msgp%mgle alls Sul.ll'ze?_-]:;tEﬂY to the introduction

SPONTANEOUS RUPTURE OF THE (ESOPHAGUS

Atiology.—Instead of the crico : . -
. pharyngeus relaxin :
it contracts. The pharyngeal and pyloric sphin cte:%sj e daung por LG

within the cesophagus rises so steeply that the organ bur ek, CoReCy the pecRins

Pathology.—The necrops b Sts at its weakest point.
dinal tear 1 to 4 cm. in lengtg E&igpsoar € remarkably consistent. There is a longitu-

sterior wall of the extreme lower end of the

' Spontaneous rupture of the ceso hagus ha
Cases of severe heacf injury and otheli' cerebralslg:iii e
by vomiting and retching, >

Libero Fatrs,

at necropsy rather frequently in
Possibly it has been brought about

C ; .
ontemporary. Senior Thoracic Surgeon, Fohannesburg Hospital, South Africa ’
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esophagus, nearly always on the left side
(fig. 422). Following perforation, the medi-
astinum becomes filled with air and gastric
contents. Usually about six hours later
the pleural membrane gives way, and air and
gastric contents gush into the pleural cavity.
Clinical features are also remarkably
constant. Following a meal, vomiting
occurs. During vomiting, agonising pain
i1s experienced in the thorax, followed by
dyspneea. Board-like rigidity similar to
that accompanying perforation of a gastric
or duodenal ulcer is often present. Soon
surgical emphysema appears in the supra-
sternal notch ; it spreads up and around Fjg. 422,—Spontancous rupturc of the
the neck. Crepitus is often detected here asophagus. (After S, A. Mackler.)
within one hour after rupture (S. A.
Mackler). Hyper-resonance and absence of breath-sounds over one lung strongly
suggests pneumothorax, which indeed is present.  The pain is so intense that mor-
phine fails to relieve it.
Radiography.—In very carly cases nothing is demonstrated ; after a few hours
mediastinal emphysema is scen ; in later cases a hydro-pneumothorax is present.
Paracentesis Thoracis.—Several hours after the perforation, when the extra-
vasated fluid in the mediastinum has ruptured into the pleural cavity, if a hollow needle
1s inserted into the chest, air and liquid vomitus, acid in reaction, is withdrawn.
Treatment.—In a number of instances recovery has followed immediate thora-
cotomy, opening widely the mediastinum, suture of the perforation, and closure of
the thorax with drainage. Supportive fluid therapy must be given before, during,
and after the operation.

(ESOPHAGEAL DIVERTICULUM

Traction Diverticulum.—The fundus of the diverticulum is adherent to a tuber-
culous lymphatic node (fig. 423), the commonest site being the
oo s - anterior wall of the aesophagus in the region of the bifurcation
of the trachea. The diverticulum passes upwards. As food
is unlikely to enter the open mouth of the diverticulum, it
ervearcurom Y || rarely gives rise to symptoms, but occasionally perforation
occurs, causing mediastinitis,
Pulsion diverticulum is rare, and occurs more often in the
Frc Tracti lower half of the cesophagus. hklf pulsion djvcrticulu:ll: of
- 423.~—1racuon  the pharynx (see p. 276) such pouches sometimes cause slight
diverticulum. dysplv)hagia and retrosternal discomfort after food.
The diagnosis is made by radiography after a barium meal.
Occasionally the symptoms are sufficiently troublesome to warrant thoracotomy and
excision of the diverticulum. -

ADMNEEIOMNT

-

(ESOPHAGEAL VARICES

The lower end of the cesophagus is one of the principal regions where the portal
and systemic venous systems anastomose. Dilatation of these anastomotic channels

occurs in portal hypertension (pp. 415, 416), and is a cause of h&matemesis. The
treatment of cesophageal varices is considered on p. 417.

PARALYSIS

The passage of food along the gullet is dependent entirely upon involuntary
muscular peristalsis,. When the neuromuscular mechanism of deglutition is para-
lysed, as occurs occasionally, notably as a complication of diphtheria, ingested
material is regurgitated. In established cases the difficulty has to be overcome by

feeding through a stomach tube.
8. Allen Mackler, Contemporary. Thoracic Surgeon, Cook County Hospital, Chicago.
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(ESOPHAGITIS

Apart from acute inflammation produced by burns and scalds, and excep-
tionally by virulent inflammations, cesophagitis is a chronic condition confined
mainly to the lowest few inches of the cesophagus and is due to reflux of
gastric contents.

Reflux (Esophagitis.—There is abundant evidence to show that the
squamous epithelium lining the cesophagus is inordinately sensitive to the
action of digestive juices, and that reflux cesophagitis is brought about by
incompetency of the mechanism that prevents unbridled reflux into the
lower cesophagus.

The 1dée fixe that reflux cesophagitis is necessarily associated with hiatus
hernia should be dispelled ; true, the two frequently go hand in hand,
possibly as often as in 80 per cent. of cases, but reflux cesophagitis can occur
without such a hernia: for example, repeated vomiting, pylorospasm (e.g.
that associated with cholelithiasis), pyloric stenosis from any cause, the long-
continued use of an indwelling gastric tube, and the use of the mobilised
stomach to bridge the gap after partial cesophagectomy or to short-circuit an
obstructing cesophageal carcinoma can all result in reflux cesophagitis.

Furthermore, many cases of reflux cesophagitis are associated with the
presence of a duodenal ulcer.

_ It is probable that the reflux cesophagitis so often encountered during pregnancy
1s due to a temporary sliding hiatus hernia resulting from increased intra-abdominal

pressure ; after delivery the hernia reduces itself, but it sometimes recurs apart
from pregnancy later in life.

Pathology.—The inflammation is of three types :
Type 1 occurs m the normally lined cesophagus.
Type 2 occurs in gastric epithelium within the cesophagus (a) associated

: with hiatus hernia (see p. 307), (b) associated with a short
- - oesppha_gus (see p. 306), and (c) associated with ectopic gastric
Hisiers epithelium (fig. 424). Type 2 is particularly liable to pro-
gres)s to the stage of ulceration (Barrett’s ulcer) (see fig.
425)

T'ype 3.—Marginal cesophageal-gastric ulceration in the
lowest portion of the esophagus.

The various pathological stages through which reflux
msophagln§ progresses have been studied in the living and
recorded with exceptional clarity :

(Esophagoscopy : Stage 1.—The mucous membrane of

FiG. 424— the lower end of the ceso hagus is v d

oEfcmpi; _islets  bleeds readily. v SRS SR, O
Siric epi- -

thetirion, Wies Stage 2.—Additional white

they occur are  thelium are seen in the inflame

areas of desquamating epi-

situated in the . grea.

upper third of Stage 3.—One or more ulcers are present (fig. 425).

glles - a?;;;:rh; Stage 4.—Progressive cicatrisation with narrowing of the
.Barrezzy -~ terminal part of the fESOphagus occurs.

N,
orman Rupert Barrert, Contemporary, Surgeon, St, Thomas’s Hospital, London
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Normal mucosa

Secretions
welling up
from
stomach

Leucoplakia

Ulcer GEsophagitis
F1G. 425.—Reflux aesophagitis with ulcer.
(N. R. Barrett,) (British Journal of Surgery.)

Clinical Features.—Reflux cesophagitis is the commonest affection of the
@sophagus, but its manifestations are not always clear-cut. The typical
sufferer is short, with a tendency to obesity.

Pain.—In the first place, patients are encountered where the condition has
progressed to advanced fibro-stenosis, yet no pain has been experienced. In
the majority, however, pain is a leading symptom. In the second place,
sliding hiatus hernia and reflux cesophagitis are associated so frequently that
it 1s difficult to be sure if the pain experienced is due to one or to the other
condiion. In general, pain in the back between the shoulders is more
constantly related to cesophagitis than to a hiatus hernia : such pain seldom
bears a definite relationship to meals, although it is sometimes provoked by
taking alcohol, hot fluids, or hot food. It is wont to occur at night about
two and a half hours after falling asleep, when it lasts for at least an hour.
It 1s relieved by sitting upright and sometimes by taking alkalis.

Heartburn with regurgitation of small quantities of acid material is very
common.

Dysphagia.—A complaint that food sticks in the region of the lower
esophagus is a rather frequent symptom of cesophagitis. It occurs long
before any stenosis has developed, and is probably an indication of cedema
and early fibroblastic infiltration of the muscle layers of the organ. Later,
dysphagia is constant and becomes progressively worse as the stenosis develops.

Occult blood is present in the stools in a high percentage of cases.

Absence of Physical Signs.—A complete absence of tenderness in the epi-
gastrium or the hypochondrium during an attack is helpful in differentiating
the condition from an upper abdominal lesion.

Acne Rosacea.—Many female patients with eesophagitis suffer from acne
rosacea.

Radiological examination of the cesophagus reveals no characteristic
sign until stenosis commences.
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The only constant and irrefutable signs are those found on cesophagoscopy.

There is no evidence that reflux cesophagitis 1s a precarcinomatous con-
dition. .

Medical treatment should always be tried in the first instance. In
cases without complications such as ulceration or stenosis, it is often success-
ful as long as the patient adheres to the régime.

Six small, non-bulky meals should be taken daily, instead of three ; food should
be masticated thoroughly, and eaten slowly. The maintenance of the upright
position after meals is sometimes of benefit. _

Prescribing aluminium hydroxide or bismuth before meals, or, alternatively,
nulacin tablets to suck, and belladonna in full doses, is helpful. Raising the head of
the bed 9 inches (22°5 cm.) on blocks is of cardinal importance. Persistent pain and
vomiting are usually relieved rapidly by a continuous slow alkaline drip with the distal
end of a gastric aspiration tube in the upper part of the esophagus.

Any benefit that might accrue from bouginage is very transitory, and the method
is dangerous, owing to the risk of perforating the normal cesophagus above the
stricture.

Operative Treatment.—I1. In otherwise healthy, comparatively young
patients, repair of a sliding hiatus hernia, if present, will give a prospect of a
permanent cure without the need for a lifelong, strict
medical régime.

2. Patients who suffer from reflux cesophagitis with
complications, and those in whom a hiatus hernia has re-
curred or the repair has failed to cure the condition, are
rendered symptom-free by performing vagotomy and par-
tial gastrectomy with an antecolic Roux-en-Y anastomosis

(fig. 426) (C. Wells). Following partial gastrectomy
O. H. Wangensteen has shown that many of these patients

with a strictured cesophagus regain an adequate lumen of

FI1G. 426.—Vagot- the former strictured portion.
omy, and partial . ' - :
BatEartons Wit & - 3. Patients w.ho have bled violently or in whom there
Roux-en-Y anasto- 15 much stenosis of the cesophagus, are

Tﬂg}i_s}{' §Ageer C. et perhaps best subjected to the more severe

' ‘ operation of excision of the affected por-
tion of the cesophagus, closure of the cardiac end of the
stomach, and cesophagojejunostomy-en-Y (P. R. Allison).

Short eesophagus is rather an uncommon condition ; its chief
claim to a prominent position in the diagnostic arena is that it is
one of the causes of reflux cesophagitis with ulceration, fibrosis,
and stricture formation at any time of life. Externally the cesophagus F1G. 427.—
1s normal in every way—the © shortness ’ of the organ refers to its Short c:sor;ha'
mucous membrane. Below a variable level the esophagus is lined gus. The gastric

by columnar gastric epithelium (fig 427). At one ti itheli =
: ; o - e time all cases epithelium ex
were considered to be congenital ; it is now conceded that some cases tends above the

are acquired through shortening of the cesophagus esultin cardiac orifice.
cesophagitis fullﬂ"_‘"?d by fibrous- cnntractign g(IIJ{ rH. Franklmg frpl;'f sl g

Although the condition can be strongl accurate to de-

t] ] : : : Yy suspected at eesophagoscopy : ;

me i ¥y certain way of diagnosing the condition from a sliding hl;a: g;iiﬁ:ﬁeumt H :12
§ hernia is at operation, when the peritoneal sac of the latter

¥ s . : ectopic. (After
condition is found to be lacking. Occasionally congenital short N. R?.Bn‘rreu.)
César Roux, 1857-1934, Professor of Surgery,

Universi :
Ovep 1oy clss Contemporary. Professor of Sirgery, Unfoersi oo o iizerland.
Philip Rowland Allison, otemporae! oy Tofe5s01 of Surgery, University of Minnesotay Minneagolis, U.S.A.
Richard Harrington Franklin, Contemp essor of Smﬁry. niversity of Oxford.

e orary. Senior Lecturer and Surgeon, Post-Graduate Medical School
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asophagus 1is the cause of regurgitation of feeds during the first week of life,
when it must be differentiated from asophageal and pyloric stenoses by the ingestion
of 1 ml. of lipiodol, and radiography:.

Treatment.—Moecdical trcatment is highly unsatisfactory. Partial gastrectomy
performed in the manncr described on p. 306—by preventing regurgitation—usually
renders the patient asymptomatic. In advanced cases with ulceration and blecding,
resection of the area involved, followed by asophagojcjunostomy with gastric exclu-
sion, 1s usually curative.

Sliding 70%
HERNIA THROUGH THE ESOPHAGEAL H:;\TuséRolling 20%7
Para-aesophageal 107,

Ninety-eight per cent. of diaphragmatic hernie (see Chapter 43) occur
through the asophageal hiatus.  Sir Astley Cooper was the first to insist that
cesophageal hiatus hernia was acquired, and not congenital. While probably
this 1s true in the majority of cases, the fact that the condition sometimes
occurs 1n early infancy throws doubt on the validity of this dogmatic state-
ment.

Sliding Hiatus Hernia.—The hernia is small, and remains so. The car-
diac orifice and a portion of the stomach immediately adjacent pass into the
posterior mediastinum, carrying with them a small peritoneal sac applied to
the left side of the stomach. The right side of the hernia is derived from the
‘bare area’ of the stomach, and consequently is
bereft of peritoneum (fig. 428). Branches of the left
gastric artery supplying the prolapsed stomach also
pass through the hiatus. The sac is always empty, and A FES- canoia
its fundus lies opposite the junction of the prolapsed £ 1
stomach (lined by columnar epithelium) and the SNQF
esophagus (lined by squamous epithelium). Itshould Al f

GESOPMAGUS
PLEURA

AREOLAR
TISSUVE

be noted that the prolapsed stomach, with its colum- -

nar-celled epithelium (black) hangs from the cesopha-  FIG. 428. — Sliding
A ; : esophageal hiatus

gus proper like a supradiaphragmatic bell. hernia.  (After N. R.

Clinical Features.—The majority of the patients  #e)
are over fifty years of age, and men are slightly more often affected than women.
Pain is the dominant symptom ; its sites are shown in fig. 429, many
patients having pain localised in more than
one area. Often the pain is made worse by
stooping, and sometimes by lying down. Fre-
quently the most severe pain is experienced by
® . @\ a patient with a hernia uncomplicated by ceso-

Plac @ phagitis.

® B Pseudo-anginal Attacks.—~In a few patients
" agonising attacks of substernal pain simulating
’ that of angina pectoris sometimes occur and are
* / . liable to ensnare even the very elect. The diag-
' = nosis is established by negative electrocardio-
F1G. 429. — Localisation of graphs and a positive radiological examination

the pain in 107 cases of hiatus . X
hernia. (After D. Phear.) for hiatus hernia.

Sir Astley Cooper, 1768-1841. Surgeon, Guy's Hospiral, London.




308 A SHORT PRACTICE OF SURGERY

Hematemesis.—Serious heematemesis or melena occurs in 10 per cent. of
cases, large herniz having no greater tendency to thjs_compl'ication tl?an
small ones. The cause of the bleeding is acute or chronic peptic ulceration
within the herniated portion of the stomach, and not cesophagits.

Concomitant Lesions of the Spinal Column.—XKyphoscoliosis and arthritis of
the spine are often seen in patients with hiatus hernia. The spinal lesion
may have its effect by deformation of the region of the crura of the diaphragm.

Hiatus Hernia in Children and Infants.—Twenty per cent. of patients
with a hiatus hernia are under ten years of age (R. Belsey), and hiatus hernia
with cesophagitis is less rare in infants than has been supposed. The out-
standing clinical features in them is effortless vomiting, often blood-tinged,
dating from shortly after birth.

Radiography.—In order to demonstrate a sliding hiatus hernia radio-
logically, technique is important. The patient should lie semi-prone on the
right side with a rolled-up radio-translucent mat be-
neath the abdomen. The table 1s then placed in
Trendelenburg’s position. During the exposure of the
films barium is imbibed through a tube continuously,
and as rapidly as possible. Compression of the abdo-
men will demonstrate reflux (fig. 430).

Khnefelter’'s Sign.—Patients with a sliding hiatus
hernia who complain of dysphagia are very
likely to have intermittent invagination of
the cesophagus, viz. : -

(Esophagoscopy reveals varying de-
grees of inflammation of the lower end

F16. 430.—Radio- Of the eesophagus. The sign of a sliding hernia is, that
ggpﬁl?aiﬁgi’::gi: Siﬁf as the cesophagoscope is withdrawn, gastric mucosa
Oliver Smith, Birmingham.) ~ fOllows it upwards for a variable distance from the level

at which it was first encountered.

Differential Diagnosis.—Hiatus hernia has become a fashionable diag-
nosis, and with improved radiological technique such a hernia is demon-
strated in about 10 per cent. of patients submitted to a barium meal. One
must t]:}erefore be vigilant lest cholelithiasis, cholecystitis, peptic ulcer, or
;ppepdlcular dyspepsia be overlooked in a patient with an incidental hiatus

ernia.

Medical Treatment.—In patients with abdominal obesity—the fat are
more frequently affected than.the lean—the beneficial effects of reduction of
weight are noteworthy. Quite often the abandonment of a tight belt or
corset brings about' a remarkable change for the better (P. Marchand).
Frequently the avoidance of stooping is no great hardship ; other factors
t!lhf:itn cause increased intra-abdominal pressure,’viz. constipation and heavy

a5 & mus;:l be avoided studiously. Sleeping with the shoulders raised on
pillows or blocking the bed should be insisted upon. Other details of the

ln);ee?ecl:laél treatment of reflux cesophagitis are invoked, if this condition is

Ronald Herbert Robert Belsey, Contemporary. Thoracic

Friedrich Trendelenburg, 1844-1924. Py eon, Frenchay Hospital, Bristol.
Edmund William Klineflter, Contemporary 2 Sur e ’
Paul Edmond Marchand, Contemporary. Surgeon, Jo ennsy-vania, U.S.A.

ospital, South Africa.
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Especially when the patient is old, or one who leads a sheltered life, or at
any rate follows a sedentary occupation, not infrequently these simple
measures bring about and maintain such a remarkable improvement that the
question of operation can be postponed indefinitely. In other circumstances
operation should be advised.

Medical Treatment in Infancy.—The first injunction is to nurse the
baby in an upright position, and the second is to thicken feeds, giving semi-
solid diet as soon as possible. The most practical method of maintaining
the sitting position is by an almost legless chair made of plaster of Paris,
which can be used both in the cot and the perambulator. Many children
lose all symptoms when they start to walk ; most of the remainder will
require hiatus herniorrhaphy (J. M. Smellie).

Operative Treatment.—When a patient has a hiatus hernia and some
other abdominal lesion requiring operation, the two operations should not be
performed at the same time. In the case of gall-stones the cholecystectomy
should be performed first, lest an attack of vomiting provokes recurrence of
the hernia.

With the patient lying on the right side, an incision is made along the cighth rib
(fig. 431) whichis resected.  The pleural cavity is opened, a rib spreader inserted, and
the lung retracted upwards. The visceral pleura over the lower end of the esophagus
is incised, and the distal 4 inches (10 cm.) of the asophagus is mobilised by ligating
the supplying vessels and sectioning the vagus nerves, if
necessary. A piece of rubber tubing is passed around the
esophagus to act as a retractor, and with its assistance
the musculature surrounding the hernial orifice is dis-
played by careful dissection. This completed, the peri-
toneal sac is opened along the margin of the hiatus. The _
left phrenic nerve having been crushed, an incision is F1G. 431. — Thoracotomy
made into the left dome of the diaphragm. After jncision for the repair of a
bleeding vessels have been ligated by transfixion, the hiatus hernia.
left hand is passed into the abdomen to explore the
asophageal hiatus from below. Following this, the ends of the rubber tubing are
passed through the hiatus and back again through the diaphragmatic incision (fig.
432(a)) and by exerting traction on the rubber tubing, the cardia is drawn into pristine

smach

Cut edge
of Pljugra

¢ Cut edge of
peritoneum

®) (c)

Stomach Vagus (@

F1G. 432.—(Esophageal hiatus herniorrhaphy. (a) Hernial sac opened. The prolapsed
cardia is?bout to bg drawn into the abdomen by the encircling tube ; (b) the enlarged hiatus
from above ; (¢) the same reduced to normal dimensions by repairing the diaphragm. (Afrer
Mariin Kirschner.)

James Maclure Smallie, Contemporary. Professor of Padiatrics and Child Health, University of Birmingham
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position below the diaphragm. The anazsthetist passes a moderate-sized stomach
tube. Three silk sutures are inserted to approximate the edges of the enlarged hiatus
snugly around the cesophagus (fig. 432(¢)); the stomach tube ensuring that the opening

is not over-narrowed. From above, the fascia of the cesophagus is stitched to the
fascia of the diaphragm, while the collar of peritoneum attached to the stomach can
be stitched to the under-surface of the diaphragm. The tape 1s withdrawn, and the
incision in the diaphragm sutured. The lungs are then inflated and, all blood
having been aspirated from the pleural cavity, the thorax is closed with water-

sealed drainage.

Rolling Hiatus Hernia.—The main difference between the sliding and
the rolling hiatus hernia lies in the oblique entry of the cesophagus into the
stomach in the latter (fig. 433), and the possibility
of valvular mechanism preventing reflux. Also
the greater bulk of the herniated segment of
stomach, as shown radiographically, tends to
compress the lower end of the cesophagus, thereby
helping to prevent reflux. For these reasons a
rolling hiatus hernia rarely gives rise to reflux
cesophagitis.

Clinical Features.—The symptoms engen-
dered by a rolling hiatus hernia are relatively

EIG- .433-—Rolling hiatus  mjld, but the dangers of harbouring this type of

cree (After NoR. Barett) - hernia are stupendous. Of twenty-two cases
treated conservatively on account of the mildness of the patient’s symptoms,
five died as a result of the sudden development of he&morrhage, perforation,
or strangulation (R. Belsey).

Treatment.—Operative treatment is therefore indicated strongly. For
the repair of the hernia some prefer the transthoracic route, and others the
abdominal route as described under ‘ Para-cesophageal hernia.’

Para-cesophageal hernia is a true hernia into which the greater curva-
ture of the stomach (figs. 434 and 435) or, very rarely, the whole stomach
(fig. 436) ascends into a preformed sac lying in the mediastinum (fig. 434).
As a rule adhesions form between the sac and its contents, preventing the
stomach escaping. H

Clinical Features.—Symptoms rarely appear until the hernia is large

FIG. 434.—Para-cesophageal F1a. 435.adi il
hernia, (Afiter N, R, Barrett.) showing para-msopl'?:;g

hernia.  (pr. o -
Bl‘mﬂ.ﬂg};ﬂm‘)( r. OI“'” Sﬂlﬂfl,

F1G. 436.—Inverted
stomach in the thorax. Case
of para-cesophageal hernia.
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(fig. 436), and they arc variable: (a) intermittent dysphagia; (b) cardiac
symptoms due to pressure on the heart; (c¢) serious melena from gastric
erosions and consequent anamia ; (d) occasionally bouts of hiccough from
irritation of a phrenic nerve.

Operation.—The muscular fibres of the crus are so attenuated by stretching that
the operation described for sliding hernia is usually inapplicable.  S. W. Harrington,
who has had an immense experience of this condition, proceeds as follows :

1. Crushing of the phrenic nerve on the side of the lesion, under local anasthesia,
through a cervical approach is carricd out about a week before the repair of the
hernia. This puts the corresponding half of the diaphragm at rest for three to five
months.

2. For a right-sided hernia the thoracic approach is chosen, because the liver
mitigates a satisfactory abdominal exposure of the hernial site.  In the case of the
left side (much more common) the abdominal approach is chosen.

3. The upper abdomen having been opened, a stomach tube is passed by the
anasthetist and all gaseous and fluid stomach contents arc aspirated before reduc-
tion of the hernia is undertaken.

4. Reduction having been effected, usually the hernial sac is excised. A very
large adherent sac is detached from the stomach, but the intrathoracic portion is left
after penctrating its wall in scveral places to prevent accumulation of serum.

5. The hernial orifice is repaired by overlapping. The first layer of sutures is
of thread (fig. 437(a)) ; the sccond and third layers are of fascia lata (fig. 437(d)).

P e S e S ——— i =8

fu% H H 1‘)/ hg' Fascia lata;

(a) | )

F1G. 437.—(a) Repair of a para-asophageal hernia. First layer of sutures. (b) The
second and third layers of sutures of fascia lata, so placed as to imbricate the pillars of the
hernial orifice. (After S. W. Harringron.)

CHRONIC ESOPHAGEAL OBSTRUCTION

The causes of chronic cesophageal obstruction can be classified as follows :

Aortic aneurism, abnormal artery.
Pressure from without { Pharyngeal pouch (see p. 275).

.. Neoplasm.
Mediastinal Akscess.
Plummer-Vinson syndrome.

Localised muscular spasm { Achalasia of the cesophagus.
Multiple ring contractions.

Congenital. N _
¢ [ Secondary to reflux eesophagitis and peptic ulcer of

the cesophagus. .
Secondary to the Plummer-Vinson syndrome.

Stfiﬂ“l’t Cicatricial - FO".OWUIS swallowed corrosive poigona_

Tuberculous (rare). _
' Syphilitic (now almost extinct).

Carcinomatous.
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LOCALISED MUSCULAR SPASM
There are two important clinical entities associated with muscular con-
ditions of the cesophagus. One affects the pharyngo-cesophageal junction and
is known as the Plummer-Vinson syndrome. The other affects the extreme
lower end of the cesophagus and is called cardiospasm, or achalasia.

THE PLUMMER-VINSON SYNDROME

The patient is nearly always a middle-aged woman who comes complaining
of difficulty or inability to swallow. Severe retching spells are wont to
occur and classically the patient fears choking. Provided the clinician is
aware of the existence of the syndrome, close examination nearly always
provides clues to the diagnosis, but not all the following are necessarily in
evidence in a given case.

The tongue 1s usually devoid of papille, smooth and pale, but rarely
inflamed or sore.

The lips and corners of the mouth are often cracked, giving the mouth a

pursed appearance.

i : The finger-nails are brittle, and tend to be spoon-shaped
(koilonychia) (fig. 438).

spllfﬁ_fffr;:d The spleen is enlarged in the same ratio as in other iron-
finger-nail. deﬁciency anamias.

T'he bone marrow is devoid of stainable iron stores.

The Blood.—Hypochromic! an®mia is always present, the serum iron
levels being particularly low. It seems probable that the dysphagia precedes
the anzmia, which is due to lack of iron and other necessary ingredients of a
balanced diet.

Achlorhydria is often present, as is usually the case in iron-deficient
anemia. _

The Commencement of the (Esophagus.—The dysphagia is due to spasm of
the circular muscle fibres of the extreme upper portion of the ecesophagus.
The mucous membrane is hyperkeratotic in places, and desquamated in
others ; it is extremely friable and easily traumatised by the passage of an
cesophagoscope. In long-standing cases the orifice looks like a mere pin-
hole. What is highly important to realise is that this lesion is definitely a
pre-carcinomatous condition.

Treatment.—The dysphagia yields readily to dilatation of the stricture
through an cesophagoscope. As always, gentleness must be used ; even SO,
In cases of some standing bleeding will occur. The administration of tab.
ferrous sulphate, 3 grains (0-2 G.) t.d.s., together with vitamins, is indicated.
In 1:efra<_:tory cases intravenous saccharinated iron, 100 mg. daily for ten days,
rapidly improves the condition. Sometimes blood transfusion is necessary.
Hypefrahmentamm with a liquid diet through a gastric aspiration tube helps
to bring about regeneration of the desquamated epithelium of the mucous

membrane of the cesophagus. Once the an®miais under control and the patient

1 H . : 3
glnbinyptﬁ.:nm:mm 1s so-called because the red blood-corpuscles contain less hemo-

Henry S. Plummer, 1874-1936, Physician, Mayo Clinic,

Porter P. Vinson, Contemporary. ~ Physician, Rochester, U.S.A.

quﬂ leﬂff, Rﬂﬂhf“ﬂ; U-S-Aa
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can swallow an adequate dict, rapid improvement occurs and usually 1s
maintained.

ACHALASIA OF THE 3SOPHAGUS (ryn, * CARDIOSPASM')

Xtiology.—Achalasia is a discase of the asophagus, the exact cause of
which remains unknown. The discased portion lies above the cardiac
sphincter, which plays little part in its development. The esophagus con-
sists of a dilated sac above and a narrow neck below. In both segments
there 1s an absence of Auerbach’s plexus (A. Stokes), which accounts for the
dilatation, but not for the narrow neck. There is no evidence of inflamma-
tion except that which can be accounted for by stasis. The cardia is
normal® and so is the stomach. (Esophagitis and reflux play no part in the
cause of this condition.

Pathology.—When slit up longitudinally it will be seen that not only 1s
the eesophagus enormously dilated (fig. 439), but it is also lengthened. Its
circumference at the distal end sometimes measures as much as 7 inches
(18 cm.). As a rule there is no hypertrophy of the muscle at the lower end
(“ neck ’) of the eesophagus—merely narrowing.

Clinical Features.—Usually achalasia of the cesophagus occurs in women
about forty years of age, but it can occur at any time of life and in both sexes.
The history is one of progressive dysphagia, but
there are several special features.

The onset is insidious and, more often than not,
the patient seeks relief only after the symptoms
have been present for many years. Curiously,
not a few sufferers complain that the dysphagia is
more 1n evidence when taking fluids. Although
the patient says she vomits, on closer interroga-
tion it becomes apparent that there is regurgita-
tion of food, often several
hours after the meal.
In advanced cases mucus
and froth are brought up
in considerable quantities.
There may be retrosternal

discomfort, rarely amount-

. . F1G. 439. — Achalasia of
Ing to pain. the cesophagus. Necropsy
As a result of the ob-  specimen showing the typi-

struction the patient fails to fE:.-ﬁf}'ﬁ.’.ﬁﬂ?i uﬂ?ﬁon-
obtain sufficient nourish-

" ment, and consequently remains in a state of contin-
Fi6. 440. — Typical ya] ill-health, rendering normal activities impossible.
E;ﬁig;mci ‘L‘;ﬁf Radiography.—Radiological appearances are char-

ium meal in a case of gacteristic; the enormous dilatation of the cesophagus

;chl;;lﬁ:fa of the aso- ;¢ seen in no other condition (fig. 440).

THE BAC

MNECHK
CARDIA

=—STOMACH

! The widely employed term * cardiospasm ' is, therefore, inaccurate.

Leopold Ausrbach, 1828=1897. Professor of Neuropathology, Breslau,
Adrian Stokes, 1887-1927. Pathologist, G{ur': Hmpﬂﬂhﬂﬂdﬂﬂ-

S ipl 3.'—'1 |
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(Esophagoscopy.—Once the instrument has passed the m_‘lcmld cartilage c;tfappe?:-ﬁ
to enter a gaping cave partially filled with dirty water, ‘which t}:iq:ss todjan r% vg -
respiratory movement. When the fluid has been aspirated the cardiac orific
located with difficulty, owing to its contracted state.

Treatment _ _
Plummer’s Hydrostatic Bag.—A silk thread with a shot on the end 1is

swallowed, and when the shot has entered the stomach,
suitable bougies are passed by the  railroad * method. Once
the narrow neck has been dilated sufficiently, the hydro-
static bag (fig. 441) is inserted. Plummer’s bag often suc-
ceeds where dilatation fails, because the hydrostatic bag can
be distended to a transverse diameter of § cm. This rup-
tures the circular muscle fibres of ¢ the neck.’

Operative treatment becomes necessary in at least 20

F1G. 441.—  per cent. of cases.
Plummer’s hy- ) .
drostatic bag in Heller’s Operation (CEsophagucardxomyorungr).—_Asplraulan of
sizu. the dilated cesophagus is commenced before operation and con-

tinued during the operation. The abdomen is opened by a long
left paramedian incision!. The left lobe of the liver is rg:tracted_ to the right fa.nd the
triangular ligament, thus rendered taut, is severed. This permits further displace-
ment of the liver. The stomach is retracted down-
wards so as to display the abdominal portion of the
esophagus, the peritoneum overlying which is in-
cised, permitting the lower end of the cesophagus to
be liberated circumferentially. A piece of gauze is
passed around the cardia to facilitate retraction. When
the lower end of the eesophagus has been mobilised
sufficiently, a longitudinal incision is made extend-
ing 2 inches (5 cm.) proximal and 2 inches distal to the
constricted portion. The incision is deepened to the
mucosa throughout the length of the incision (fig.
442). After its completion the mucous membrane
bulges, as occurs in Rammstedt’s operation (see p.
363). A few small blood-vessels require ligation. The
gauze sling is removed. It is unnecessary to resuture
tllue giﬁded triangular ligament. The abdomen is
closed.

In 80 per cent. of cases the results of Heller’s
operation are most satisfactory ; in the remainder the
symptoms due to reflux cesophagitis mar the benefits
conferred by the operation. The addition of pyloro-
myotomy (Rammstedt’s operation) helps to reduce
the incidence of this complication, but the presence . FIG- 442.—Heller’s opera-
of a concomitant duodenal ulcer affects the result s U™ Showing the length and

adversely t : : position of the incision divi-
requ;-r:d}.r Hat subscquent partial gastrectomy will be ding the muscular coats. (Afrer

P, Thorek.)

Multiple segmental ring-like spasms of the smooth muscle leading to alternate
~ontractions and dilations (ripple cesophagus) sometimes occur, usually fn middle life.
They are responsible for mild dysphagia and regurgitation and are discovered on
radiological examination. The condition, which is sometimes familial, is pre-
sumably the result of autonomic dyskinesia. Antispasmodics, e.g. pentam’ethonium

bromide or very small doses of cur ied i
, _ _ are, can be tried in early c . d
regular dilatation b Botides. ’ y cases. Later cases nee

! The operation can also be carried out thro

Ernst Heller, Cont : i i3
Conrad Ramsudzmg i Yo o Surpery, Leipzig,

by o o ontemporary, Consulting Surgeon, Rafael Clinic, Miinster,

ugh a left transthoracic incision.

This venerable surgeon is now
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BENIGN STRICTURE

Compared with obstruction due to carcinoma, simplc stricture is rarc. As sct out
in the table on p. 311, the causes of benign stricture are various, When consequent
upon swallowing corrosive poisons, the strictures are usually multiple, the denscst
being at the level of the crossing of the left bronchus.  The sole symptom is increasing
dysphagia, and the diagnosis is cstablished by an X-ray examination after swallowing
barium emulsion, and by asophagoscopy.

Treatment consists in dilatation with bougics (fig. 443). In the first instance this

F1G. 443.—Chevalier Jackson’s carrot-shaped asophageal bougie.

should always be carried out under vision; in most cases it is advisable to continue to
dilate the stricture at regular intervals under the vision afforded by an asophagoscope.
When the stricture has a very small lumen a special guide is passed, to the end of
which a larger bougic is attached by a screw. By these means nearly all simple
strictures can be dilated sufficiently to permit bougies to be passed in the usual
manner, but treatment must be continued at regular intervals suited to the individual
case for the remainder of the patient’s life.

In cases where a bougie cannot be passed from above or threaded along a swallowed
string weighted by a small shot, retrograde bouginage can bec attempted through a
gastrotomy. If this measure is successful, bougies can be passed afterwards in the
usual way. In extreme cases, where dilatation of a dense stricture is impossible, the
choice lies between a permanent gastrostomy or excision of the strictured segment
with rcconstruction of the aesophagus, similar to that used for malignant disease

(p. 318).
BENIGN TUMOURS

Simple tumours of the asophagus are exccedingly rare. Usually they are dis-
covered as a space-occupying lesion in a radiograph following a barium swallow,
ordered on account of dysphagia. The diagnosis is confirmed by esophagoscopy
with, perhaps, biopsy. Papilloma of the eesophagus is usually solitary, and occurs
in the upper third of the organ. Diathermy excision through an aesophagoscope is a
satisfactory method of treatment. A polyp with a narrow stalk can be removed with
a snare. On a number of occasions a leiomyoma or a submucous lipoma causing
symptoms of dysphagia has been removed successfully by the transthoracic approach.
The most difficult benign neoplasm of the cesophagus to treat is a cavernous haman-
gioma which, as might be expected, usually gives rise to h@matemesis. Injection of
a sclerosing agent is sometimes successful ; in others, partial eesophagectomy is

required
CARCINOMA OF THE (ESOPHAGUS

Carcinoma of the aesophagus presents a disturbing problem. Most cases
are diagnosed only after cesophageal obstruction has developed and the
tumour has progressed beyond the anatomical limits of the organ and has
involved the regional, if not distant, lymph nodes. In spite of modern
methods of treatment, only 2 or 3 per cent. of patients with this disease
survive for five years after the diagnosis has been made.

The aesophagus is the fourth most common site for a carcinoma in men,
being exceeded only by the prostate, the stomach, and the large intestine,
including the rectum. In Japan, carcinoma of the cesophagus occurs even
more frequently, and at a younger age, than in Western races.

Site.—Fig. 444 shows the relative number of neoplasms occurring in each
division of the cesophagus. The boundaries between the three divisions are



314 A SHORT PRACTICE OF SURGERY

i d the cricoid cartilage it appears
(Esophagoscopy.—Once the instrument has passe : :
to ente{?a ggaping cave partially filled with dirty water, _wh:ch laps to and frf:) with
respiratory movement. When the fluid has been aspirated the cardiac orifice is
located with difficulty, owing to its contracted state.

Treatment ‘ _
Plummer’s Hydrostatic Bag.—A silk thread with a shot on the end is
swallowed, and when the shot has entered the stomach,

suitable bougies are passed by the ‘ railroad > method. Once
the narrow neck has been dilated sufficiently, the hydro-
static bag (fig. 441) is inserted. Plummer’s bag often suc-
ceeds where dilatation fails, because the hydrostatic bag can
be distended to a transverse diameter of § cm. This rup-
tures the circular muscle fibres of ¢ the neck.’

Operative treatment becomes necessary in at least 20

FIG. 441.—  per cent. of cases.
Plummer’s hy- ) .
drostatic bag in Heller’s Operation (@sophagucardlomyaromy).—f&smranon of
situ. the dilated cesophagus is commenced before operation and con-

tinued during the operation. The abdomen is opened by a long
left paramedian incision. The left lobe of the liver is retracted to the right and the
triangular ligament, thus rendered taut, is severed. This permits further displace-
ment of the liver. The stomach is retracted down-
wards so as to display the abdominal portion of the
@sophagus, the peritoneum overlying which is in-
cised, permitting the lower end of the cesophagus to
be liberated circumferentially. A piece of gauze is
passed around the cardia to facilitate retraction. When
the lower end of the cesophagus has been mobilised
sufficiently, a longitudinal incision is made extend-
ing 2 inches (5 cm.) proximal and 2 inches distal to the
constricted portion. The incision is deepened to the
mucosa throughout the length of the incision (fig.
442). After its completion the mucous membrane
bulges, as occurs in Rammstedt’s operation (see p.
363). A few small blood-vessels require ligation. The
gauze sling is removed. It is unnecessary to resuture
the divided triangular ligament. The abdomen is
closed.

In 8o per cent. of cases the results of Heller’s
operation are most satisfactory ; in the remainder the
symptoms due to reflux esophagitis mar the benefits
conferred by the operation. The addition of pyloro-
myotomy (Rammstedt’s operation) helps to reduce
the incidence of this complication, but the presence . FIG- 442.—Heller’s opera-
of a concomitant duodenal ulcer affects the result so 1% Showing the length and

i . position of the incision divi-
:S:;:::clly that subsequent partial gastrectomy will be it Gt o

P. Thorek.)

ABNORMAL RING CONTRACTIONS OF THE THORACIC ESOPHAGUS

Multiple segmental ring-like spasms of the smooth muscle leading to alternate
contractions and dilations (ripple esophagus) sometimes occur, usually in middle life.
They are responsible for mild dysphagia and regurgitation and are discovered on
radiological examination. The condition, which is sometimes familial, is pre-
sumably the result of autonomic dyskinesia. Antispasmodics, e.g. pentamethonium

bromide or very small doses of curare ied i
C : ¢ can be tried in early cases. t eed
regular dilatation with bougies. ’ . ERer g

! The operation can also be carried out throu

gms: Heller, Cnmengorary. Professor of Surgery, Leipzig

angafyfm}rg:t ontemporary. Consulting Surgeon, R'qfasf Clinic,

gh a left transthoracic incision.

Miinster. This venerable surgeon is now
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BENIGN STRICTURE

Compared with obstruction due to carcinoma, simple stricturc is rare. As sct out
in the table on p. 311, the causes of benign stricture are various. When consequent
upon swallowing corrosive poisons, the strictures are usually multiple, the densest
being at the level of the crossing of the left bronchus. The sole symptom is increasing
dysphagia, and the diagnosis is established by an X-ray cxamination after swallowing
barium emulsion, and by acsophagoscopy.

Treatment consists in dilatation with bougies (fig. 443). In the first instance this

h—:‘k.-_.-.. —yg—

F1G. 443.—Chevalier Jackson’s carrot-shaped asophageal bougie.

should always be carried out under vision; in most cases it is advisable to continue to
dilate the stricture at regular intervals under the vision afforded by an cesophagoscope.
When the stricture has a very small lumen a special guide is passed, to the end of
which a larger bougic is attached by a screw. By these means nearly all simple
strictures can be dilated sufficiently to permit bougies to be passed in the usual
manner, but treatment must be continued at regular intervals suited to the individual
casc for the remainder of the patient’s life.

In cases where a bougie cannot be passed from above or threaded along a swallowed
string weighted by a small shot, retrograde bouginage can be attempted through a
gastrotomy. If this measure is successful, bougies can be passed afterwards in the
usual way. In extreme cases, where dilatation of a dense stricture is impossible, the
choice lies between a permanent gastrostomy or cxcision of the strictured segment
with rcconstruction of the asophagus, similar to that used for malignant disease

(p. 318).
BENIGN TUMOURS

Simple tumours of the wsophagus are cxceedingly rare. Usually they are dis-
covered as a space-occupying lesion in a radiograph following a barium swallow,
ordered on account of dysphagia. The diagnosis is confirmed by cesophagoscopy
with, perhaps, biopsy. Papilloma of the cesophagus is usually solitary, and occurs
in the upper third of the organ. Diathermy excision through an eesophagoscope is a
satisfactory method of treatment. A polyp with a narrow stalk can be removed with
a snare. On a number of occasions a leiomyoma or a submucous lipoma causing
symptoms of dysphagia has been removed successfully by the transthoracic approach.
The most difficult benign neoplasm of the cesophagus to treat is a cavernous haman-
gioma which, as might be expected, usually gives rise to h@matemesis. Injection of
a sclerosing agent is sometimes successful ; in others, partial cesophagectomy is

required
CARCINOMA OF THE ESOPHAGUS

Carcinoma of the cesophagus presents a disturbing problem. Most cases
are diagnosed only after cesophageal obstruction has developed and the
tumour has progressed beyond the anatomical limits of the organ and has
involved the regional, if not distant, lymph nodes. In spite of modern
methods of treatment, only 2 or 3 per cent. of patients with this disease
survive for five years after the diagnosis has been made.

The cesophagus is the fourth most common site for a carcinoma in men,
being exceeded only by the prostate, the stomach, and the large intestine,
including the rectum. In Japan, carcinoma of the cesophagus occurs even
more frequently, and at a younger age, than in Western races.

Site.—Fig. 444 shows the relative number of neoplasms occurring in each
division of the cesophagus. The boundaries between the three divisions are
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arbitrary, and refer to
surgical approach
rather than to anatom-
ical landmarks.
Pathology.—As
pointed out already,
the neoplasm often
commences at one of
N the zones of anatomical F1G.445.—Carcinoma of
——————————— ' narrowing, but any the c«sophagus as scen

. through an coesophago-
F1G. 444.— The relative fre- porton of the (ESOPha- scope.  (Mr. A. Lawrence

quency of carcinoma in various gus may be attacked. Abel, London.)
portions of the cesophagus. (R, H.

Franklin’s figures.) Macroscopically three types can be recognised:
I. An annular constriction.
2. A papilliferous mass (fig. 445).
3. A carcinomatous ulcer.

The first variety is usually found at the cardia.

Microscopicaily, over 85 per cent. of carcinomata of the cesophagus are squamous-
celled ; of the remainder, more than half are undifferentiated spheroidal-celled, while
the minority are adenocarcinomata. The last have their origin in gastric mucosa in
the region of the cardia, or in an island of aberrant columnar epithelium.

O S
— — —— —
— e — s

Lower 60% .

Spread : (a) Direct.—The neoplasm tends to encircle the cesophagus,
b}lt spread occurs also in a longitudinal direction with outcroppings some
distance from the palpable margin of the tumour. When the muscular coat
beco_mc::s mvolved, peri-cesophagitis causes fixity to neighbouring structures,
b]:tt 1t 1s only a matter of a few months before the inflammatory adherence
gives place to neoplastic infiltration.

(6) Lymphatic—From the cervical cesophagus the spread is to the lymph
nodes of the supraclavicular triangles. From the thoracic cesophagus

metastases pass to the para-eesophageal and tracheo-bronchial lymph nodes,
with downward extension to the subdiaphragmatic nodes.

In the case of the abdominal cesophagus, spread is to the lymph nodes
along the lesser curvature of the stomach, and from thence to those around
the cceliac axis.

It should be noted that, in the main, lymphatic metastases occur in a down-
ward direction.

(c) By the blood-stream is excep
liver or the lungs.

,Clinical Features.—Men between forty-five and eighty are the usual
victims ; their average age being sixty-three. About 28 per cent. of the
patents are women, and in them the neoplasm is situated most frequently in
tht:‘.r tgpper t]:aud of the {x:sop!nagus ; their average age is in the late fifties.

. e leading Symptom—indeed, often the only symptom—of this fell
sease 15 dysphagia. Sometimes, owing to sloughing of a portion of the
growth, for a time swallowing becomes easier, but as a rule the difficulty is

steadily progressive. Only 40 per cent. of patients report within three

tional; occasionally metastases occur in the
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months ; too often the patient procrastinates seeking advice until he can no
longer swallow milk pudding. By this time the growth must have encircled
at least three-quarters of the lumen of the sophagus and, as might be
expected, loss of weight is obvious. Regurgitation (cesophageal pseudo-
vomiting) 1s a fairly common symptom. The regurgitated material is alka-
line, mixed with saliva, and possibly stréaked with blood. In growths
situated in the lower part of the cesophagus, anorexia is sometimes a feature.
Pain, 1f 1t occurs, 1s usually a late manifestation, but it is not in itself a con-
traindication to an exploratory operation.

Radiography after barium emulsion has been swallowed should be carried
out 1n every case of dysphagia. By this
investigation the presence of a carcinoma
of the esophagus (fig. 446), or, more usu-
ally, the stenosis produced by the neo-
plasm, 1s displayed. Nevertheless, com-
plete reliance must not be placed on the
radiological findings, particularly if the
examination is negative.

(Esophagoscopy 1s absolutely reliable.
Should there be any doubt about the
nature of the pathological process a por-
tion can be removed with biopsy forceps
for microscopical examination.

Bronchoscopy should be undertaken
when there 1s a cough with expectoration

- . FiG. 6. — FI1G. 447.—Ad-
Of lafge quaﬂtl[lcs Of pumlent Spumm Cﬂmparﬁl\rEly vanccdcarcinoma
which suggests involvement of the bron- early Caxs I;e g tshicﬁ?pmtgﬁsi
. . noma o . ’

chial tree, and possibly the presence of a | ophagis. fistula leading to-
fistula. (The late Dr. G. R. W?rﬂdﬁ_dmzﬂplcu-
sl . Mather Cordiner, ral fluidand meta-

ploratory thoracotomy are involvement of sy Serming e,

the air passages or the presence of distantmetastases. Often a patient, seem-
ingly too old and debilitated for a major procedure, improves greatly as a
result of :

Pre-operative Treatment.—Hourly feeds, as much as the patient can
take, of fortified milk (2 eggs, 2 ounces (60 G.) sugar, 1 teaspoonful salt,
2 ounces dried milk, and 1 ounce of butter to 2 pints (1-14 1.) of milk) are
given. In exceptional cases when the patient cannot swallow this, a temporary
gastrostomy is performed and the nourishment is given by the drip method.
Breathing exercises and, when necessary, postural drainage are carried out.
The patient’s teeth, if present, are cleansed ; the hygiene of the mouth is
most important. Ferrous sulphate and vitamins are prescribed separately.
Antibiotic therapy is commenced three days before the operation.

Operation.—It is only after the region of the growth has been displayed
and the extent of its fixity to surrounding structures ascertained that it is
possible to tell if partial cesophagectomy is practicable. As a result of
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exploration, a high percentage (about 50 per ce_n_t.) of grow_ths _wi]l be found
to be irremovable, in which case a short-circuiting operation 1s performed.
Assuming the growth is operable, the method of

procedure is as follows :

(a) When the Growth is at the Cardiac Orifice.—
Through a thoraco-abdominal approach (fig. 448) a
block dissection of the stomach, together with the spleen,
omenta, and tail of the pancreas, is undertaken. Res-
toration of the continuity is effected by asophago-
jejunostomy, employing a Roux-en-Y anastomosis (see

. 356).

P (355) %Nhen the Growth is situated in the Lower
" Half of the Thoracic (Esophagus.—Again a thoraco-
FIG. 448. — Usually the abdominal incision is made, but at a slightly higher level.
eighth rib is resected sub- Because of the danger of hazmorrhage from branches
periosteally, and its inter-  of the thoracic aorta, Allison frees the aorta as a first step
costal vessels are ligated. 1If ¢ dividing between ligatures the upper six left, and then
;noiigrfgfﬂn;iss J;-Et%lél;:‘?éntaf the corresponding right intercostal arteries. {Se
sixth, and fifth ribs are thoracic aorta can then be lifted up with tapes while
sectioned. the dissection of the cesophagus from its bed is carried
out. Once the tumour-bearing area of the cesophagus

has been mobilised, the phrenic nerve is crushed and the diaphragm is incised from
the cesophageal hiatus to the lateral thoracic wall. Resection and restoration of the
continuity of the alimentary canal are effected by mobilising the stomach (fig. 449),
division of the termination of the cesophagus with closure and invagination of its distal
end, followed by attaching the fundus of the stomach to the cesophagus just above
the proposed line of section. Resection having been completed, the proximal end of
the cesophagus is joined to the fundus of the stomach, a circular area of about 3 cm.
in diameter being removed from the stomach for that
purpose (fig. 450). The diaphragm is repaired around
the stomach. The lung is re-expanded, and the incision
In the thoracic wall closed in layers with dependent

stab drainage.

(c) When the Growth is Nearer the Arch of the
Aorta.—After the cesophagus has been freed by dissec-
tion, if it is found that the pro-
posed line of anastomosis will
lie in the shadow of the arch
of the aorta, although it in-
creases the severity of the
operation, it is better to mobi- —Si vas-
lise the cesophagus still further mﬁiﬁﬁéﬁt?én itgsd?zision
and perform the anastomosis in 1o mobilise the stomach

front of the aorta, rather than with a vascular supply.
risk a faulty junction made The left gastric artery is
under the arch. ligated and divided near its

._(d) When the Growth lies ©°rigin.
in the Thorax above the
Arch of the Aorta. See Radiotherapy, p. 319.

* * *

F1G. 450. — Resection
of the esophagus for a __Other Methods of bridging the Defect.—The great
growth initsmiddlethird, disadvantage of utilising the stomach as a substitute for

utilising the mobilised the ceso hagus is . otic
stomach for restoring the i phagus 1s reflux cesophagitis above the anastom

— , line. For this reason other methods are likely to supplant
53“3?;? (Efﬁfmﬂm: it. 1. Instead of the stomach, a length of jejunum can be
matic), substituted. 2. An isolated segment of the transverse oOrf

the right colon, with its blood supply intact, can be utilised

Franz Torek, 1861-193 : . . s
@sophagus in 19{:4.9’ Surgeon, Lenox Hill Hospital, New York, performed the first successful excision of the
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to connect the stump of the esophagus to the stomach. The advantage claimed over
(1) 1s that the patient does not suffer from post-gastrectomy syndromes (sce p. 346).
3. An Intrathoracic Polythene Prosthesis.—The plastic-
tube technique is the simplest and the least time-consuming of any
procedure devised to maintain the continuity of the asophagus.
Only one body cavity, viz. the thorax, is entered (low lesions in-
volving the cardia are treated by conventional technique). Another
great advantage is that a prosthesis within the mediastinum is with-
out the disabling symptoms inscparable from the stomach being
housed in the pleural cavity. A margin of at least 2 cm. to cover the
ends of the tube is essential. The polythene tube (fig. 451a) is
anchored to cach cut end of the aesophagus by a loose purse-string
suture reinforced by a cuff of elastic nylon mesh (fig. 4515). After
both anastomoses are complete, sheets of gelfoam are placed com-
pletely around the tube, the object being to form a scaffold for
fibrous tissue, which indeed grows into this meshwork. In most
cases 1t 1s possible to approximate the cut edges of the mediastinal '
pleura over the anastomosis. The thorax having been closed, a (a) (b)
gastric tube is passed into the stomach, where it remains for at FI1G. 451.—(a)
least six days with suction. For two more days it is used for feed- Polythene pros-
ing, and then removed. Cases have been reported where the tube  thesis. Itis made

: : , in six differcnt
has functioned admirably for up to two years (E. F. Berman). lengths. (b)

. . . ‘4. Method of join-
Radiotherapy.—In carcinoma of the upper and mid e the wibe 1

asophagus treatment by radiation frequently restores the the cut ends of

" : the csophagus
ability to swallow, although this benefit lasts only a few ['¢ affs of ny=

months. lon mesh. (Afrer
E. F. Berman.)

Growths of the Upper Third.—In the world’s literature
thirty-three five-year survivals following this form of therapy have been reported
(D. W. Smithers). The magnitude and severity of extirpation of the cesophagus in
this region, and the radio-sensitivity of most of the neoplasms, renders radiotherapy
the method of choice.

Growths of the Mid Third.—The *’cobalt teletherapy unit emits gamma radia-
tion equivalent to the most powerful super-voltage X-ray machine, and a rotational
device has enabled a more uniform dose to be delivered to the growth. In a number
of instances, as a result of this treatment, the tumour disappears ; however, in spite
of improvement in swallowing, the majority of patients soon die of metastases.

Growths of the Lower Third.—Radiotherapy should not be employed. Fre-
quently the neoplasm is columnar-celled and radio-resistant. Irradiation of the
liver cannot be avoided, and this makes the treatment distinctly dangerous.

il

The results of radiotherapy plus operation appear to be little better than
either alone.

PALLIATIVE PROCEDURES

When Thoracotomy reveals that the Growth is Irremovable.—If
the neoplasm is situated at the cardia, the cesophagus can be divided above
the growth, the lower end closed, and cesophago-jejunostomy-en-Y (Roux)
performed above the obstruction. When the neoplasm is higher in the
thoracic cesophagus, after similar exclusion, the previously mobilised
stomach can be anastomosed to the upper end of the cesophagus.

When Inoperability is decided upon at a Clinical Examination.—
The introduction of a Souttar’s tube often permits the patient to take suffi-
cient nourishment by mouth.

. Berman, Contemporary. Assistant Surgeon, Sinai Hospital, Baltimore, Maryland, U.S.A.
ﬂ’; ngdm Smithers, Cm?r'mpwdry. Director 'of the iurh;rnpcunc mmt.’m Royal Marsden

Sir gﬂg‘g‘ﬁﬂu Cuuma:: Consulting Surgeon, The London Hospital,
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e e The Souttar tube (fig. 452) is made of German
Gl silver wire with an expanded upper end, oval in section,

FULL SIZCs

F1G. 452.—Souttar’s tube.

and twisted in such a manner as to minimise upward
displacement. The tube is introduced after dilatation
under vision, with a special introducer. Each meal

should be followed by a drink, and several times a day the patient should sip a dilute

solution of hydrogen peroxide.

A polythene funnel (fig. 452a) has the advantage in that decaying food débris
does not adhere to the smooth surface, as it is prone to do in the meshes of the wire

of the Souttar tube. The metallic construction of the
Souttar tube encourages ulceration of the tumour, with
the result that the tube passes through the stricture.
When the stricture is tortuous, the polythene tube can
be softened in hot water to facilitate introduction.
Sometimes this tube can be worn for as long as three
months before requiring attention.

The funnel is the polythene counterpart of Symonds’
tube (made of gum elastic), which was much in vogue
at the beginning of the century.

Alternatively, gastrostomy or jejunostomy can
be performed. Deep X-ray therapy is some-
times effective for growths in the upper half of
the cesophagus, but is of little avail for those
situated more distally. Implantation of radon

00

FULL SIZES

F1G.452a.—Polythene fun-
nel to be worn in cases of
inoperable stricture of the
cesophagus. (After 7. K. B.
Waddington.)

seeds has been employed with occasional temporary improvement.
Terminal Complications.—Unresected, the growth causes death in

one of the following ways :
I. Progressive cachexia and dehydration.

2. Pneumonia from perforation into some part of the bronchial tree.
3. Mediastinitis from perforation into the posterior mediastinum.

4. Erosion of the aorta (very rare).

Sir Charters Symonds, 1852-1932. S urgeon, Guy’s Hospital, London.
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CHAPTER XVIII
THE STOMACH AND DUODENUM
HAMILTON BAILEY

Surgical Anatomy and Physiology.—John Hunter described the stomach as *“ a
gland with a cavity,” and it is conventional to subdivide the organ into various parts
(fig. 453). The mucous membrane is composed of some 35,000,000 branched
tubular secreting glands packed closely perpendicular to the
surface. The oxyntic and pepsin-secreting cells are confined
mainly to the body of the organ.
Secretion of Gastric Juice.—Two distinct mechanisms
are 1nvolved. The first to come into action is the nervous
mechanism, via the vagi, from
thought, sight, smell, and taste of

Fusnig

Mucus\& food. The second is hormonal, the e —~~2
Géistrin ani hormone gastrin being secreted bY  FiG. 453.—The sub-
Mucus / ~ the mucous membrane of the pyloric givisions of the
R B = canal (fig. 454), and absorbed into stomach.
H the blood-stream. Gastrin excites

the secretory cells of the body and fundus of the stomach
_ —_ loca- 'O acuvity.
tioﬁlgf ?ﬁ: Ori;?leﬂf the Innervation.—Apart from peristaltic waves, the stomach
various gastric sccre-  possesses muscular tone, controlled by the intrinsic nerve
tons. (AfterCharlesWells.)  plexuses in the walls of the viscus. The vagus nerves are
the motor nerves of the stomach. The vagus nerves emerge

from the cesophageal plexus and reach the stomach by passing through the aesophageal
opening in the diaphragm, the left anteriorly, and the right posteriorly. The left vagus
nerve supplies the anterior wall of the stomach and sends branches to the liver. The
right vagus supplies the posterior wall and a large branch
to the cceliac axis. The large number of vagotomies that
have been performed have revealed that in 25 per cent.
of cases the disposition of the nerves at the cesophageal
hiatus is atypical—in 20 per cent. of cases the nerves
are found as three trunks, and in § per cent. as four

The sympathetic innervation of the organ is, pre-
sumably, inhibitory. _

Arterial Supply (fig. 455).—(a) The left gastric g 455.—The arteries of
artery, the smallest branch of the cceliac axis, runs the stomach. Frequently the
towards the cardiac orifice and thence along the right gastric artery is repre-
lesser curvature, from left to right, to join (b), the right sented by a leash of vessels.
gastric artery, which arises from the hepatic artery and
pursues a course from right to left along the lesser curvature. (¢) The gastro-
duodenal artery is the largest branch of the hepatic artery. It passes behind the first
part of the duodenum, where it bifurcates into the superior pancreatico-duodenal
artery and (d) the right gastro-epiploic artery. (e) The left gastro-epiploic artery is
the largest branch of the splenic artery. (f) Vasa brevia are five to seven small vessels
that spring from the splenic artery towards its termination, and are distributed to the
fundus of the stomach.

Veins.—Those corresponding with the right and left gastric arteries terminate in
the portal vein. Those corresponding with the left gastro-epiploic artery and vasa
brevia join the splenic vein, while the right gastro-epiploic vein empties into the

John Hunter, 1728-1793. Surgeon, S1. George’s Hospital, London.
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increase in the incidence of Curling’s ulcer. Such an ulcer is a menace to life
from massive gastro-intestinal hemorrhage or perforation.

CHRONIC PEPTIC ULCER

Atiology.—The cause of chronic peptic ulcer is bound up with that of acute
peptic ulceration, and has long been a matter for controversy. The following are
the main theories which have been put forward. None is a satisfactory explanation
for all rhe various forms of the lesion.

(a) :he Infective Theory.—Bacteria, especially streptococci, from a distant focus
are arrested in the gastric lymphoid follicles, which break down, forming an acute
ulcer, which in turn becomes chronic.

() Neurogenic Theory.—That the ulcer is due to undue stimulation of the vagus
nerves, which in turn results in hypersecretion and hypermotility of the stomach.
Stress and anxiety are undoubtedly a leading cause of duodenal ulcer. It is more
than probable that emotional, as well as physical stress, is hormonally transmirted to
the stomach via the pituitary-adreno-cortical axis (see fig. 356).

(¢) Vascular Theory.—Local embolism or thrombosis causes a devitalisation of an
area of mucosa which is subsequently digested by gastric juice.

(d) Accessory Causes.—Inadequate mastication, indigestible food, irregular meals,
excessive smoking, and vitamin deficiency have at one time or another been blamed,
and unquestionably are, to some extent, predisposing factors to the formation of a
chronic peptic ulcer.

(e) Greater Frequency in Persons of Blood Group O.—Persons of blood group O are
about three times more likely to develop a peptic ulcer than are persons in other blood
groups. It seems possible that the ABO genes may, in some way, modify the amount
of hydrochloric acid that an individual can secrete.

(f) Selective Liability to Duodenal Ulcer.—Some members of the community have
a liability to duodenal ulcer, possibly by virtue of their especially generous endow-
ment of parietal cells or because of their blood group.

(g) Persistent and recurrent peptic ulceration occasionally i8 due to a non-insulin
secreting islet cell tumour of the pancreas (see p. 474).

Pathology.—The ulcer-bearing area is shown in fig.
457. Outside this area ulcers are comparatively rare.
A chronic peptic ulcer invades the muscular coats, which
it tends to penetrate. Alternatively, the ulcer tends to
heal, only to break down again, with further loss of tissue.
Repetition of this cycle produces deformities, includipg FIG. 457. — The
pyloric stenosis and hour-glass contracture. | Lﬂfcggbmch Rewe

Chromic gastric ulcer is usually larger than a chronic duodenum.
duodenal ulcer. It varies in size, but in a well-established
case it will admit the tip of a finger. The floor of a chronic gastric ulcer is
situated in the muscular coats of the stomach, and as time goes on the ulcer
occupying the posterior wall becomes adherent to, and later invades (chronic
perforation), the pancreas. In the same way a chronic ulcer situated on the
antero-superior aspect of the stomach can penetrate the liver, while a saddle-
shaped ulcer situated on the lesser curvature can, and often does, penetrate
both the liver and the pancreas.

Chromic Duodenal Ulcer.—The ulcer is always situated in the supra-
ampullary -portion of the duodenum, and sometimes two ulcers are present :
one on the anterior surface and one on the posterior surface of the first inch
of the duodenum. The anterior ulcer tends to perforate, the posterior one is
prone to penetrate into the pancreas and in so doing it often erodes an artery.
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Microscopical Examination.—There is nearly always greater df:strucr_ion_of
the muscular coat than of the mucosa. The base of the ulcer is filled with sloughing
granulation tissue ; around this there is a zone of living grgqulanop tissue. The
arteries in the neighbourhood show evidence of endarteritis obliterans. Often
there are no nerves in the floor of the ulcer but always many in the edge. The
terminations of these nerves are bulbous, akin to those in an amputation stump
(V. J. Kinsella). At the margin of the ulcer there may be epithelial proliferation, and
downgrowths of glandular tissue are apt to be found beneath the muscularis mucosz.
These downgrowths are sometimes interpreted wrongly as indicating a carcinomatous
change (W. Boyd).

A chronic duodenal ulcer rarely, if ever, becomes carcinomatous. On the
other hand, there is ample proof that a long-standing chronic gastric ulcer
sometimes becomes malignant, but how frequently this change takes place is
a matter of great difference of opinion. While a much higher figure has been
given in many series, it would seem probable that it does not exceed 5 per
cent., and, in the opinion of many, this estimate is too high. Even giant
ulcers (those with a crater of more than an inch (2:5 cm.)) are seldom car-
cinomatous.

Pathology of the Living.—At operation the presence of a chronic
peptic ulcer may be evident as a white scar under the peritoneal coat. Deli-
cate vascular adhesions, salmon pink and fluffy in appearance, can often be
observed in the immediate neighbourhood of the peritoneal aspect of the
ulcer. At other times the ulcer must be sought for by palpation ; induration,
frequently extensive in the case of a gastric ulcer, is
centred over the mucosal lesion. When the ulcer is
situated in the duodenum, the surrounding induration
1s not so evident, but if the ulcer is situated on the
posterior wall it may be possible to feel the crater with

F1G. 458.—Petechial the tip of the finger. A useful method of confirming
hazmorrhages around

the peritoneal aspect D€ Presence of a peptic ulcer, particularly one situated

of a chronic peptic on the anterior wall of the duodenum, is to rub the
ulcer. These become g

very noticeable afrer PClitoneal surface gently with a swab; the peri-
;gglt:]l;ﬁd ththea uz?rface toneum overlying the ulcer becomes speckled, as
ganze. though sprinkled with cayenne pepper (fig. 458),

a chgractenstlc phenomenon due to minute petechial hamorrhages.
It is sometimes difficult to be certain whether a given ulcer is gastric or

duodegal. The vein§ of Mayo (see fig. 456) are a helpful landmark ; an
ulcer situated to the right of these veins must be a duodenal ulcer.

When at operation there is doubt concerning the presence of a gastric
ulcer; if a careful search reveals that the related lymph nodes are enlarged,

an ulcer is present (W. W. Davey). Further details of the pathology of the
living as seen by gastroscopy appear on page 329.

Incidence.—Peptic ulcer, rare before the i

: T age of sixteen
as middle age approaches, and in England nearly 10 per cer.;
to fifty-four years are thus afflicted. Occupation has some

thus significantly high incidences are found among doctors, foremen, and business

:ﬁiﬂttla‘;;s’&l;ﬁ:rﬁlgmﬁml tly low incidences occur among agricultural workers and
popular belief tha: ¢.g. clerks, civil Sérvants, and draughtsmen (R. Doll). The

elie t bus-drivers are especially liable to this condition has not been
Viictor John Kinsella, Contemporary. Surgeon, St.

William Boyd, Contemporary., P Vincent’s Hospital, Sydney, Australia,
William Wilkin Do, Cagémpa:if;far 5{ {;?:If;t;faa? and Bacteriology, University of Toronto

Richard Doll, Contemporary. Associate Physician, Cf::r:ﬁrﬁigﬂ:;glgoscpt}iﬁffjg:ﬂ Aaitdas, Nixwrin,

1 ~

becomes more frequent
t. of men aged forty-five
bearing on the condition ;
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substantiated. In many parts of the world, e¢.g. U.S.A., Scandinavia, this disease is
as rife as it is in Great Britain. Conversely, the incidence among Africans and
Asiatics living in their native lands is comparatively low. Duodenal ulcer is found
four times more commonly than gastric ulcer in patients under the age of thirty-
five years, but after forty-five years of age it is only one to two times more common.
In Scotland the ratio of duodenal to gastric ulcer is higher than in England, while
in India (where peptic ulcer is common) the ratio of duodenal to gastric ulcers is
30: 1.

All over the world the incidence of peptic ulcer in women is about 17 per cent.,
much lower than in men, and in women the two types of ulcer are about equal.
Chronic gastric and duodenal ulcers can co-exist, but such dual lesions are infrequent.

THE CLINICALFEATURES OF GASTRICAND DUODENAL ULCERS CONTRASTED

It 1s an excellent practice to record the patient’s history under seven head-
ings, preferably in tabular form.

Chronic Gastric Ulcer.—The patient is usually beyond middle age,
and by reason of a restricted diet, is often thin. In many instances the
patient appears anamic, and this is often confirmed by a hamoglobin
estimation. On careful enquiry certain features of the dyspepsia become
manifest. Typically there is :

1. Periodicity.—The attacks last from two to six weeks, and are followed
by intervals of freedom from two to six months. The attacks are more in
evidence in the spring and autumn.

2. Pain 1s epigastric, and occurs half to one and a half
or two hours after food. This variation often bears a

w : die
direct relation to the position of the ulcer, viz. : > e
The longer the ulcer has existed the more does the pain
radiate.

3. Vomiting.—In over 50 per cent. of cases vomiting
is a notable symptom. It relieves the pain, and may be self-induced.

4. Hematemesis and Melena.—Approximately 30 per cent. of patients
have suffered bleeding from the ulcer. The ratio of h®matemesis to melzna
1s about 60 : 40.

5. Appetite is good, but the sufferer is afraid to eat.

6. Diet.—The patient learns to avoid meat and certain other foods, which
vary with the individual. Milk, eggs, and fish are the staple diet.

7. Weight.—Usually by the time the surgeon is consulted there has been
some loss of weight.

On examination there is frequently deep tenderness in the epigastrium,
especially during seasonal exacerbations of the disease.

Chronic duodenal ulcer can occur at any time during adult life, but is
commonest between the ages of twenty-five and fifty. As has been pointed
out already, it is more common in men. The usual history is as follows :

1. Periodicity is usually well marked, and classically the attacks come on
in the spring and in the autumn and are precipitated by ‘ work, worry, or
weather.” These attacks usually last from two to six weeks, with intervals
of freedom from one to six months.

2. Pain is severe, and may double the patient up. It usually occurs two
to two and a half hours after food. As it is often relieved by food, the pain
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is known as ¢ hunger pain,” and, classically, the patient carries biscuits,
which he eats at frequent intervals to prevent this gastric torment. The
pain, which is also relieved by alkalis, often awakens the patient in the early
hours of the morning.

3. Vomiting is very rare in duodenal ulceration unless it is self-induced
or stenosis has occurred. Regurgitation of burning fluid into the mouth
(‘ water-brash ’ ; ¢ heart-burn ) is an extremely common complaint.

4. Hematemesis and melena, which occur in the ratio of 40 : 60, but some-
times together, are rather more frequent than in the case of gastric ulcer.

5. Appetite is exceptionally good, but the patient sometimes refrains from
eating solid food during the attacks.

6. Diet.—In contradistinction to patients with a chronic gastric ulcer,
those suffering from duodenal ulcer who have not been ordered a special
diet seldom display much dietetic discrimination, although some of the more
intelligent find it advisable to avoid red meat and fried food.

7. Weight.—Usually there 1s no loss of weight ; indeed, the patient often
tends to become plump.

On examination it is not unusual to find localised deep tenderness in the
right hypochondrium.

SUMMARY
‘ Gastric Ulcer | Duodenal Ulcer

Periodicity ; ‘ Present . Well marked
Pain . . | Half an hour after food | Two hours after food
Vomiting . | Considerable vomiting No vomiting
Hzmorrhage . | Hematemesis more Mel®na more frequent

_ frequent than melzna. than hamatemesis.
Appetite . . | Afraid to eat Good
Diet : . | Lives on milk and fish Eats almost anything
Weight . . | Loses weight No loss in weight

SPECIAL METHODS OF INVESTIGATION
Barium }\ieal.—-The radiological findings are often conclusive. When a
deep ulcer is present, there will be a niche seen throughout the examina-

tion (figs. 459 and 460), and a flake of barium persisting in the crater after
the stomach has emptied.

F1G. 459.—Large pene-

lcal i

Mather Cordiner, London.) (Dr. G. Stachurko, London.)

F1G. 460.—Duodenal ulcer showing

Lord Moynihan 1865-1936, Surgeon, The General Infirmary, Leeds, first described ‘hunger pain.’
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In the case of an uncomplicated gasfric ulcer, unless there 1s pylorospasm
the rate of emptying is usually rapid, and there is no residue after six hours.

In cases of uncomplicated chronic drodenal ulcer the usual characteristic
finding is initial rapid emptying of the major part of the meal, followed by
delay of the remainder. In cases of longer standing, a deformity of the
duodenal cap is often found, and sometimes an ulcer niche can be demon-
strated (see fig. 460) with persistence of a flake of barium 1n the ulcer crater
after the stomach and duodenum have emptied.

Referring particularly to chronic duodenal ulcer, the appearance of an
ulcer crater seen on the radiograph varies in accordance with its position 1n
the duodenum and, in the case of a trefoil ulcer, with the contour of the crater
(fig. 461). In the case of inferior and superior ulcers the bulge (prestenotic
diverticulum) occurs opposite the ulcer.

N g ==L
—©

THE CENTRAL THE INFERIOR THE SUPERIOR THE SHAMROCK

F16. 461.—Common types of peptic ulcer craters as seen radiologically. (After W. W, Davey.)

A ‘central’ duodenal ulcer is nearly always situated on the posterior wall,
for if an ulcer on the anterior wall penetrates, it soon perforates into the general
peritoneal cavity.

Unless it is sufficiently deep to remain filled after the duodenum has
emptied, an ulcer on the posterior wall of the bulb of the duodenum is the
most difficult peptic ulcer of all to demonstrate radiologically. When the
bulb is full of barium, the ulcer is totally obscured. Even at operation, it
cannot be demonstrated unless the duodenum is opened.

The X-ray appearances of chronic peptic ulcer complicated by pyloric
stenosis or hour-glass stomach are extremely characteristic (see pp. 340 and
34121) hzmoglobin estimation is performed, and the vomitus, if any, and
the stools should be examined for occult blood. Provided the patient has
not eaten liver, or other food containing animal blood, for several days
the finding of occult blood in the stools is of considerable diagnostic

significance.

The Amount of Gastric Juice Collected at Night.—If the night secretion of
gastric juice, collected by suction via a gastric aspiration tube, exceeds 500 ml. in
twelve hours, it is confirmatory evidence of over-stimulation of the vagus nerves.

Fractional Test-meal.—To obtain representative samples of gastric
juice the tip of the tube must lie within the body of the stomach, and the only
way of being certain that it occupies this position is to have a radiograph taken
after the tube has been passed. In the case of a chronic gastric ulcer the
acid curve is not characteristic ; it may be slightly raised, but often it is
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normal (fig. 462). Of more diagnostic value is the presence of excess of
mucus. The presence of blood in a fractional test-meal is a very unreliable
sign ; so often it is due to trauma produced by too much suction on the
gastric aspiration tube.

In the case of an uncomplicated chronic duodenal ulcer, the acid curve rises

mg 364 EE
9 . 3] HOURS
[ l g . 0% % 3 | e inZ 2xze 20330 3n 30 d
80 Fbeus UCUS 292
co 25 i mmaman
6‘0 '21 9 g‘ﬂ "_"ii ( j
30 —t+ e« A(TOTALACIDITY]—
50 1892 E % | '
40‘ '-1 46 :}:E 0 | | r ___.j_ L]
= a 60+ A .
30 'T 09 E; E: -“.‘h‘ | 1#| | 14IET‘1
20 '0?3 :‘;‘ A0 : : H |I'l'
0306 v 30 b} {
o S 20} g CeREE Wel]
RNIOH Y% % 3 1w 14 1 1% 2mo% P cent- HC haous ‘o] | o8 | !
sTamcH| | %] [+] [+1 1+] I+

F1G. 462.—Normal fractional

F1G. 463.—Typical steep curve
test-meal.

of duodenal ulcer.

precipitously (fig. 463), reaching a maximum about two hours after a meal.

This is caused by spasm of the pylorus preventing reflux of alkaline duodenal
content.

Insulin Test-meal.—Insulin produces hypoglycamia, a state that induces vagal
stimulation : this causes an increased secretion of gastric juice. Fourteen units of
Insulin are given intravenously ; the hypoglyczmia thus induced is measured by a
blood-sugar reading forty-five minutes later. A fractional test-meal taken during
the period of hypoglycemia shows an increase in the total and free acidity over and
above that of the usual fractional test-meal of that patient. After vagotomy, this
test 1S negative.

Kay’s augmented histamine test is the best method of estimating the maxi-
mum secretion of HCI by the parietal cells of the gastric mucosa. The cells are
stimulated to activity by injections of histamine preparations before aspirating the

samples of juice to be analysed. The technique of the test is beyond the scope of
this work.

Gastroscopy, which is a method of examination that requires special
training and considerable experience, affords valuable information. By its

employment, with the exception of the areas shown in fig.
464, the whole of the interior of the stomach can be scrutin-
1sed by the eye of the gastroscopist.

. Contraindications.—The passage of a gastroscope is contrain-
dicated in the presence of inflammatory lesions of the mouth and
pharynx, disease of the cesophagus, and in -patients with an aortic
ancurysm or an obvious spinal deformity. On account of dorsal

FiG.464.—The <YPhosis, the passage of the instrument down the cesophagus and
blind areas of L€ Necessary manceuvres of it within the stomach are rendered
gastroscopy. difficult, and sometimes impossible, in persons over seventy years

_ . of age. The same difficulties are encountered in younger patients
vntl_:l osteoarthritis of the cervical spine, and those possessed of all, or nearly all,

Indz‘catz'om.-——Gastroscnpy'__ is valuable in the diagnosis of shallow gastric
ulcers that do not show on radiography, in checking the results of medical

Andrew Wair Kay, Contemporary. Sur : : -
: l- Qurgeon and Assistant, Peptic Ulcer Cl ¢, Glasgow rmary.
U”’%rzfﬁ rca;ﬂ‘{;ﬂidlppf,dw, Opnca_f-lmmanfur Maker, Berlin, and Ru:faf;:;: : Schindler, g:::;ﬁffry, %mciau
edicine, University of Chicago (Jormerly of Munich), invented the gastroscope in 1932.
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treatment in cases of chronic gastric ulcer, in the differential diagnosis between
a chronic peptic ulcer (fig. 465) and a carcinoma (fig. 466), in the diagnosis

Fig. 465.—Gastro-

scopic view of the lesser FI1G. 466. — Early carci-

curvature showing a nomatous change in a chronic

gastric ulcer above the gastric ulcer seen by gastros-

cntrance to the antrum. copy in a patient undergoing

(My. W. W. Davey, London.) medical treatment for gastric
ulcer. (Mr. Hermon Taylor
London.

of a small gastric neoplasm, in the detection of certain forms of gastritis, and
for the direct examination of the stoma in cases of suspected gastrojejunal
ulcer.

Preparation and Ancesthesia.—After at least twelve hours’ starvation, a
suitable injection of morphine is administered. The patient 1s then asked to
gargle 2 ml. of 4 per cent. xylocaine, and to continue to gargle for as long as
he can manage it. Next the gastric aspiration tube 1s passed and the con-
tents of the stomach are aspirated. The patient is sent to the operating
theatre with the tube in place. After further aspiration the tube is removed.
Although the examination can be undertaken without further anasthesia, it
is usual to administer pethidine intravenously (average dose 70 mg.), which
renders the patient barely conscious.

Technigue.—The gastroscope is passed and the stomach inflated with air.
The flexible extremity of Hermon Taylor’s instrument (fig. 467) can be

F1G. 467.—Hermon Taylor’s flexible gastroscope.

moved into different parts of the stomach by means of a controlling wheel
near the eyepiece, and with this instrument, with the exception of the blind
spots referred to, all parts of the ulcer-bearing area can be examined, but

Hermon Taylor, Contemporary. Surgeon, The London Hospital,
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positive radiographic evidence is more reliable than negative gastroscopic
findings.
TREATMENT OF CHRONIC PEPTIC ULCER

All are agreed that in the absence of complications threatening life, in the
first instance the treatment of a chronic peptic ulcer should be medical.
When necessary, dental attention should be insisted upon, and as far as
possible any other source of focal infection eliminated.

Medical Treatment.—The most important single factor in medical
treatment 1s rest in bed in peaceful surroundings with the patient in the
horizontal position with one pillow beneath his head. The doctor and the
sister-in-charge must have ample time to talk to the patient, and thereby
unfold any factor or factors that are causing stress, and strive to eliminate
them. At least six weeks of rest in bed is essential for the healing of a peptic
ulcer with a resulting supple scar. To afford the maximum rest to the ulcer-
bearing area an intragastric milk drip delivered through fine polythene tubing,
which patients will tolerate through the nose for a long time, has much to
recommend it.

In patients with hyperchlorhydria, to administer an alkali such as mag-
pesium trisilicate, magnesium carbonate, or aluminium hydroxide at frequent
Intervals 1s also of considerable value. Belladonna is prescribed if the patient
complains of post-prandial pain. Ascorbic acid, 500 mg. daily, helps to
expedite healing of the ulcer, while phenobarbitone, or cannabis indica
(A. H. Douthwaite), are suitable drugs for promoting restfulness and mental
tranquillity in highly-strung individuals. It should be noted that patients'

with a gastric ulcer and (almost) achlorhydria are benefited by giving weak
HCI to drink with their meals (N. C. Tanner).

Probanthine is a ganglion-blocking agent that inhibits secreting activity. Its

‘ [
;gftglti is ﬂtl‘a:h of a ‘ medical vagotomy,’ and it powerfully inhibits acid secretion and
tary o Stomach. Probanthine is given in conjunction with routine antacid

and dietary treatment, in doses of 1
_ ; ‘ : I5 to 60 mg. (1 to 4 tablets) between meals and
at %Eht, _::lnd often 1t effectively relieves pain, especially 31 cases gf duodenal ulcer.
¢ side-effects include dryness of the mouth, blurring of vision, dysuria, and

I'he effects of medical treéatment on the ulc : : :
er should, if le, wed
by gastroscopy as well as visualised by radiography. s v

As soon as _healing of the ulcer bids fair, transnasa] gastric drip feeding

: : own ulcer diets. '
When the patient resumes his OCCupation, irregular and unsuitable meals

must be avoided. If thf: Pre-operative free HC] was high, treatment with

unfzountable man and woman hours in fo
Points being scored, it is perhaps forgiva
Arthur Henry Douthwaire,

recasting, listening to, and watching
ble to endeavour to set out a method

Contemporary, Senior Physician, Guy’s Hospital, London
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of deciding whether to continue with medical treatment or to recommend
elective operation by the scoring of points. The points system devised by
W. W. Davey has been in operation at the Whittington Hospital, London,
for some years. Points are allocated as follows, and two or more points
weigh the scales in favour of operation :

1. Five vear’s history ; .1 point
2. Previous medical treatment, including
six wecks’ rest in bed . : . 1 point
3. One previous h&morrhage . . 1 point (2 previous ha&morrhages, 2 points).
4. One previous perforation . I point (2 previous perforations, 2 points).
5. Sustained evidence of pyloric stenosis 2 points (Stenosis due to ccdema often re-
sponds to medical treatment).
6. Hour-glass contracture of the stomach 2 points
7. Suspicion of malignancy ; . 2 points

It should be noted that given full facilities for repeated investigations,
giant gastric ulcer (see p. 324) does not necessarily score even one point.
This lesion often heals with three or more months of medical treatment, and
it 1s (or becomes) malignant in only 2 per cent. of cases.

The pros and cons of urgent operation in cases of acute perforation and
hamorrhage threatening life are problems apart
that are discussed on pp. 334 and 338 respec-
tively.

OPERATIVE TREATMENT

Partial gastrectomy (with, in the case of a
duodenal ulcer, resection of the first part of the
duodenum) is the most reliable and, in many
cases, the only operation e Ty
that 1s likely to cure the  FyoTy ENIE—-
condition, ) -',_':'-if;";‘,-i.'z'--"l

There are several I

methods of performing ;. 468.—The main art-

artial gastrectomy: in eries supplying the stomach.
P & Y5 Arrows and circles denote

a“: the initial steps are whci‘]c th:;e veﬁlsmdévﬁed

imular : and ligated. e dotted lines

. show where the _stpmach and
The upper abdomen is duodenum are divided.

opened by a right paramedian _
incision. Having verified the diagnosis, the first step is to
| 41 open the lesser sac between the stom?_ch sngo the 'gansversc
—Partial gas- <olon. The gastro-colic omentum is free m the greater
mﬂﬁmﬂ, p,l;gm“_gfn curvature and the first part of the duodenum by clamping
ulcerpenetratingthepan- and dividing this omental attachment and its contained
creashas been separated.  blood-vessels as far as the duodenum on the right and to
the level of the desired resection on the left, the gastro-
epiploic vessels being ligated as shown in fig. 468. In a similar manner, the gastro-
hepatic omentum is freed from the lesser curvature of the stomach and the superior
surface of the first part of the duodenum, its main blood-vessels being ligated as illus-
trated. The duodenum is then divided between clamps, and in the Polya operation
the duodenal stump is closed and invaginated, the suture line being reinforced by a
covering of omentum. The stomach is turned over to the left (fig. 469), and is further

TR L
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cleared of omental attachment, as necessary. The subsequent steps of the two
principal forms of gastrectomy are described below. _ o

The Billroth I operation can be described as a sleeve resection, and it is employed
extensively for the treatment of gastric ulcer. As will be seen in fig. 470, after the
resection has been effected the cut edges of the stomach are
united and enfolded from the lesser curvature to w1t}‘1m
2 1nches (5 cm.) of the greater curvature. The small opening
in the inferior part of the gastric stump is then anastomosed
to the cut surface of the mobilised duodenum. The dotted
outline shows how the gastric stump can be displaced to the
right and how the mobilised duodenum can be drawn_to the
left—factors that are so important in minimising tension on
the suture line.

The Polya operation is the form of gastrectomy em-
ployed most often in the treatment of dual gastric and
duodenal ulcers and cases of duodenal ulcer of long standing.
The stomach and the first part of the duodenum having been
devascularised as described already, the supra-ampullary

, portion of the duodenum is mobil-

FIG. 470. —Billroth oo a5 far as possible, and when
liner e orarerted  feasible the duodenum is divided
the stomach, mobilisa- Peyond the ulcer. ~ The distal end
tion of the duodenum, ©f the duodenum is then closed by
and the anastomosis in  two layers of sutures—a most oner-
progress. ous step. Should the tissues prove

friable, rendering leakage possible,
there should be ne hesitation in providing drainage down to
the site of the closure. The resection of the ulcer-bearing
area of the stomach is carried out as described for the
Billroth I operation, and in the same way the cut edges of
the stomach are united to within 2 inches of the greater
curvature. The anastomosis is effected by an end-to-side
union og the stm}:ach to the jejunum, care being taken to
rotate the loop of jejunum so that isoperistalsis (see arrows with a
in fig. 471) will occur. In order to minimise kinking, the f‘-{?fg:i::;?%instercr
afferent loop is anchored along the whole width of the wvalve.
stomach, the anterior and posterior surfaces of the jejunum
being stitched to the corresponding surfaces of the stomach near its distal extremity.
This results in the creation of a valve (the Hofmeister-Finsterer valve) between the
greater parts of the lumina of the stomach and the jejunum. This
valve (fig. 471) helps to prevent stomach contents entering the
blind afferent loop and, to some extent, minimises too rapid
emptying of the stomach. The operation described by Polya was
| retrocolic; many surgeons modify the original technique, and
% e bring the coil of jejunum in front of the transverse colon.

Gastro-jejunostomy.—When performed in selected
1 cases (a) for cicatricial pyloric stenosis (b) in cases of
duodenal ulcer occurring in patients over forty-five who

e A etial, €an be shown to have relatively low acidity and slow
short-loop retro-  emptying of the stomach ; and (¢) in most cases of duodenal
fore my of Mayo,  UICT in women (women are not prone to develop an
anastomotic ulcer but they are very susceptible to post-

gastrectomy syndromes) ; this operation gives good results and carries a very
low mortality. A short-loop posterior operation with a vertical stoma

extending to the greater curvature (fig. 472), is the type of this operation that
gives the best results,

Theodor Billroth, 1829-1894. Professor of Sur Vi

Bugers Polya, 1876-1944, Slrrgem{, St. é;ephnie‘? ﬂasgi'::llfn .Buddpe::.

Franz von Hofmeister, 1867-1926. Professor of Surgery, éruugar:.

Haug_ F:mtircr:? ; 877-19556. Professor of Surgery, Vienna,
b;pﬁ:'mﬂdon t:f'h{fg;:ﬁ:ri?ﬂ Wolfler, of Vienna, first performed gastro-jejunostomy, the operation being suggested

Fi1G. 471.—Polya
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In rccent years it has become fashionable to disparage gastro-jejunostomy. Some
examiners in surgery look askance at the very mention of the operation; others
patronisingly concede that for the unskilled surgeon operating upon an unfit patient
it has much to rccommend it! What brought gastro-jcjunostomy into disrepute was
the development of a gastro-jejunal ulcer which, in point of fact, in collected published
results of 5,000 cascs from well-known clinics occurred in only 3 or 4 per cent. of
cases. As E. L. Farquharson points out, gastro-jejunal ulcer following gastro-jejun-
ostomy can be remedied comparatively casily by partial gastrectomy, whercas gastro-
jejunal ulcer following partial gastrectomy often can be eradicated only by dismantling
the anastomosis, resecting more of the stomach, followed by reanastomosis—an
extremely difficult and dangerous undertaking.

Vagotomy (Vagus Nerve Section).—Both hypermotility and hyper-
secretion of the stomach are diminished by complete section of the vagus
nerves (L. R. Dragstedt).

Vagotomy with gastro-jejunostomy is on trial, especially for duodenal ulcer !
in young subjects. Some surgeons also advocate this combined operation
when a duodenal ulcer is situated so far to the right that resection would
endanger the common bile duct, and in cases of duodenal ulcer encased in
adhesion (N. Blixenkrone-Moller). The operative mortality is lower than
that of partial gastrectomy, and in the main a five-year follow-up of various
series shows satisfactory results. There i1s a recurrence rate (comprising
duodenal, gastric, or gastro-jejunal ulcer) of about 6 per cent., but these
recurrences, as in the case of gastro-jejunostomy per se (which is never to be
recommended in young subjects with duodenal ulcer), can be remedied
relatively easily by partial gastrectomy. Now that the varying anomalous
conformations of the vagus trunks (see p. 321) are better understood, it is
possible that future section of all nerve fibres in every case will render re-
currences less common. Vagotomy is also of great service as an additional
measure in the treatment of gastro-jejunal ulcer.

The commonest complication following vagotomy is diarrhceea, which
occurs in about 50 per cent. of cases. It seldom lasts more than a matter
of a few weeks, and clears up either spontaneously, or with the adminis-
tration of sulphasuccidine. Eructations are also common, but they, too,
cease to trouble the patient after a varying time.

Operation.—A mid-line upper abdominal incision is made, and prolonged upwards
to display the xiphoid process which, if necessary, can be excised. The left triangular
ligament of the liver is exposed and made taut. This is divided close to its hepatic
attachment and the left lobe is retracted to the right. Thus the region of the
cesophageal hiatus is exposed, and a gastric aspiration tube, left in place, can be
palpated within. The stomach is retracted downwards and the comparatively large
inferior phrenic vein will be seen coursing across the under-surface of the diaphragm
just anterior to the cesophageal hiatus. The peritoneum overlying the cesophagus is
incised transversely below thisvein. The terminal 3 inches (7:5 cm.) of the cesophagus
is mobilised by digital dissection. During this procedure the vagus nerves can be
felt as taut cords and thus they can be differentiated from the more yielding muscle
of the cesophagus. At the conclusion of this manceuvre a length of }-inch (1°3 cm.)
rubber tubing is passed around the cesophagus to serve as a retractor (fig. 473).

The left vagus nerve usually lieson the anterior aspect of the cesophagus; it 1s mobilised
for a distance of 3 inches (7-5 cm.) and this segment is resected. In 9o per cent. of

1 “ If a surgeon threatened me with partial gastrectomy for a small duodenal ulcer, he
would have to run faster than 1.”” (C. H. Mayo.)

Eric Leslie Far Contemporary. Surgeon, Royal Infirmary, Edinburgh.
Lester Reynold %‘:ﬁ"&. Cammpafgy. Professor of Surgery, Untversity of Chicago.
Niels Blixenkrone-Msller, Contemporary. Professor of Surgery, Aarhus, Denmark.
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cases the left vagus nerve is mobilised with the cesophagus, but sometimes it bears a re-

; the typical anterior disposition, and frequently two or more additional
lation other than o ) Iierve fibres exist. These can be felt

better than they can be seen, and they
must always be resected.

; The right vagus nerve (fig. 473(b))
~ differs from the left in that it is rarely
mobilised with the cesophagus; it re-
mains behind on the right side, often
covered by the right crus of the dia-
phragm. Failure to find this nerve,
which is the larger of the two vagi,
(a) (b) accounts for many unsuccessful vago-

FI1G. 473.—(a) Left vagus nerve, usual dis- EEmie:s. Again, the HEIXE 1;fﬁltfbctt3r
position. (b) Right vagus nerve. Note that it an it can be seen, and when found,

does not cling to the cesophagus. (Afrer C. G. Rob.) 18 lT_lUbiHSEd suﬁicgiently to permit re-
section of about 3 inches (7°5 cm.). A

careful search must always be made for extra fibres, the finding of which, together
with their division, will reduce the number of unsuccessful operations.

The incision in the peritoneum overlying the cesophageal hiatus is sutured, and the
abdomen is closed.

When adhesions from a previous abdominal operation are likely to prove formid-
able, vagotomy can be performed through a thoracic incision.

The results obtained by performing vagotomy alone are seldom of lasting
benefit.

COMPLICATIONS OF CHRONIC PEPTIC ULCER

Perforation.
Acute — be

Severe h&matemesis and/or melzna.
Intermediate.—Rerigastric abscess.
- Pyloric stenosis.
Stenosis < ‘Tea-pot’ deformity.
Hour-glass contracture.

Penetration into neighbouring viscera, notably the pancreas.
Neoplastic change.

Chronic

PERFORATED PEPTIC ULCER Ace srowe

taxR3a 3
Sex.—The ratio is 19 men to I woman Eiaﬁ%agﬁgﬁég
(C. F. Illingworth).

Age—The highest incidence is between EM
forty-five and fifty-five years of age (fig. 474). ©'2

Most often a peptic ulcer that perforates is 410
situated on the anterior surface of the duo- 4 g
denum ; much less frequently it is situated on Ee
the anterior surface of the stomach, usually §
near the lesser curvature or the pyloric E‘
antrum. Rarely an ulcer on the posterior wall 2
of the stomach perforates into the lesser sac. o

In 80 per cent. of cases there is a history— FIG. 474.—Age incidence of

often a long hi story—of peptic ulceration. In Eﬁ?‘ﬁ?spiiﬁ?ﬁegii?gfféﬁﬁ
. - L] - }
20 per cent. there is no such history; it is a  collected from sixteen London

¢ silent °? ‘ chr onic ulcer that pe IfOI'&tES. hospitals. (D. N. Stewart and

T D. M. de R. Winser.)
. . Stﬁwart d - 1 - s _w . . .
students at Chaﬂn;n cr?.s“é'ofi;iﬁl,‘”ﬁ;ﬁ;;‘fmpﬂe“ these statistics while they were medical

Charlas Frederick William Hlingworth,

Contemporary, Regius Professor of Surgery University of Glasgow.
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Usually the symptoms of perforation come on with dramatic sudden-
ness.

The gastric or duodenal contents escape through the perforation into
the general peritoneal cavity, provoking widespread peritoneal irritation
(peritonism). At that moment the victim cries out in agony, and, at any
rate if the perforation is a large one and the stomach is full, he is riveted
temporarily to the spot where the perforation felled him. The peritoneum
reacts to this chemical irritation by secreting peritoneal fluid copiously.
For a short time this outpouring relieves the pain, and the stage of reaction
is at hand. This stage of reaction lasts from three to six hours, and is
followed by diffuse bacterial peritonitis.

Clinical Features.—1. Stage of Peritonism.—Examination reveals a pale,
anxious individual obviously in great pain. The temperature i1s usually
subnormal, and the pulse-rate frequently in the neighbourhood of 80 or 9o,
and remains so during the first six hours. The upper abdomen of a thin
subject will be seen to be scaphoid, and it moves little or not at all with
respiration (fig. 475). The palpating
hand at once recognises an abdo-
minal rigidity which is general and
board-like. The whole abdomen is
tender and inclined to be dull to
percussion. In a small percentage
of cases, sufficient gas escapes to
cause a diminution of the normal
liver dullness in the mid-axillary line.
A rectal examination sometimes re- F1G. 475.—Watching for abdominal move-
veals tenderness in the recto-vesical ment on respiration. In cases of perforated
pouch. When a comparatively small ~P¢Puc ulcer abdominal movement is re-
perforation is situated in the duo-
denum, the escaping fluid is sometimes directed down the right paracolic
gutter to the right iliac fossa. The symptoms then simulate closely those of
acute perforated appendicitis.

2. The Stage of Reaction.—
The severe abdominal pain
lessens, and the patient says
he feels better. The tempera-
ture becomes normal or ele-
vated 1 degree, but the
pulse-rate is usually still in

- the mneighbourhood of 9o.

. 476.—Showing gas beneath the diaphragm. 1 '

Pl o & P Wi petoreed do. (-1l (CTPOTE improvemeny

been termed the ° period of
illusion,” and it occurs between the third and sixth hours after the perfora-
tion. On examination there is a varying amount of rigidity, but it is not
board-like ; there is tenderness, and because of the considerable quantity

LosBamrry
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of free fluid present, shifting dullness can often be elicited. Because of
paresis consequent upon chemical peritonitis, bowel sounds are infrequent,
or absent.

Radiography.—When a perforation is present, in about 70 per cent. of cases a
plain radiograph will reveal a crescent-shaped translucent area beneath the Tight
cupola of the diaphragm (fig. 476). In cases of clinical doubt (for instance, if the
patient has been given morphine) when the gastric contents have been :asplrate_d, 20
to 30 ml. of air are injected into the stomach. After the patient has lain on his left

side for a few minutes a radiograph is taken in the sitting posture, and if a perforation
1s present, the crescent-shaped translucent area will be seen in every case.

3. The Stage of Diffuse Peritonitis—After six or eight hours the Signs
gradually change to those of diffuse peritonitis. The abdomen slowly
becomes distended and the intense rigidity tends to pass off. By this time
enough free fluid may have collected in the peritoneal cavity for shifting
dullness to be elicited.

After the sixth hour the pulse-rate increases gradually,and with each passing
hour, in the absence of operative treatment, the general condition of the
patient gradually deteriorates. (See Chapter 24, The Peritoneum.)

ST - Treatment.—Morphine should not be given

& until written permission for operation has been
obtained. Operation, as soon as the general con-
dition permits, is usually the best course.
Laparotomy is performed (fig. 477) and the
perforation is closed with interrupted sutures.
In large perforations it is advisable to reinforce
the suture line with a patch of omentum. With
- | ? mechanical sucker or swabs, free fluid and
cop 477 "etforated gastric  food débris is removed from the peritoneal
N eeaes. by purcdin, cavity. Suprapubic drainage of the f)critoneal
cavity 1s employed in late cases, or when the leaking contents are foul, e.g.

pyloric stenosis is present. The laparotomy incision is then closed. The

immediate after-treatment consists in giving continuous intravenous dextrose-
saline solution, and

a5 soon as the patient ia he
should be placed % awakens from anzsthesia

- gradually in modified Fowler’s position. Antibiotic
therapy has contributed to the improvement of results.

v

sionally as an emergency procedure : (a)
is < . occurred in a carcinomatous ulcer; (b)
melzna) ; (c) in a Cc?mpamﬁd by severe hamorrhage (hzmatemesis and/or
must bo | . “45¢ Of recurrent perforation. But in each instance the patient
© I exceptionally good general condition
Conservative (Aspi ‘

: ration) Treatment.—Hermon T i
: : . aylor ad -opera-
tve treatment. His instructions are as follows : d o TR

The patient i ; s .
P s placed in low Fowler’s position and receives not more than one dose

: ] : If after six hours of gastric aspira-
portable machine (o ence considerable relief of pain, a radiograph is taken with a
: - “a diagnosis is reviewed. Repeated

; suggt of the régime. If the perforation becomes sealed
First twenty-four hoyrs - As i:ftliu'ﬂgmaUC shadow of air diminishes in size slowly.
parenterally plus the amoune of g or C oty half-hour. Three pints (1+7 1) of fluid

George Ryerson Fowler, 18458~
-Ludwig Heusner, 1846’-19§g, ISW

6. Surgeon, Brooklyn Hospital, New York
Peptic ulcer in 1892, :

urgeo '
&eon, Barmen, Germany, performed the first successful operation for perforated
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Second twenty-four hours : Aspiration every hour, followed by drinks of 1 ounce
(30 ml.) water.

I'hird twenty-four hours : The same as the second twenty-four hours, but a mixture
of milk and water instead of water only.

On the fourth day the tube is removed if the fluid chart proves that all the fluid
taken by mouth is indubitably passing onwards.

As yet there is no conclusive evidence that treatment by aspiration, which is
practised much less frequently than operative treatment, has effected a lowering of
the mortality, even when the desirable nursing facilities are of a high order. It is
more than probable that the incidence of intraperitoneal and subdiaphragmatic
abscesses is higher than after operative treatment. The method is contraindicated
in the presence of bleeding or pyloric stenosis, after a heavy meal and in air swallowers.
Provided the diagnosis of perforated peptic ulcer can be made with assurance, con-
servative (aspiration) treatment is the method of choice in patients with a cardiac
lesion, emphysema, or some other condition which renders operation dangerous.
At all umes the chief danger of conservative treatment lies in the assumption that a
correct diagnosis has been made : not a few deaths following its use are attributable
to the incorrectness of that assumption. Another drawback is that if a carcinoma-
tous ulcer has perforated, the fact that it is a carcinoma is missed.

Follow-up of Patients who Survive Perforation.—As might be
expected, there 1s a transient remission of symptoms due to the rest in bed
and the careful dietetic supervision during convalescence. Elderly patients
and those of any age with a short dyspeptic history are the ones who are likely
to remain symptom-free after successful treatment of a perforation (C. F.
Illingworth). Nevertheless, within one year 40 per cent. of patients relapse,
and within five years 70 per cent. On this account, those who have been
fortunate enough to survive perforation should be followed up as out-patients,
so that if symptoms suggesting renewed activity of the ulcer occur, timely
treatment can be instituted.

‘Dry’ Perforated Peptic Ulcer.—By this is meant that a perforation
of the stomach or the duodenum occurred while the stomach was empty or,
what 1s more usual, the perforation becomes sealed by a tag of omentum, the
fundus of the gall-bladder, or, most frequently of all, an anterior perforation
of the duodenum becomes sealed by the inferior surface of the right lobe of
the liver. 'The onset does not differ from that of the more usual perforation,
but in a matter of a few hours the pain diminishes and rigidity and tenderness
become localised to the right upper quadrant of the abdomen. The con-
dition is sufficiently common for a diagnosis of dry perforation to be made
with some confidence, in which case the advisability of aspiration treatment
can be considered.

Perigastric abscess is an uncommon condition that arises in one of two ways :
(1) the amount of fluid escaping from a leaking duodenal ulcer due to a minute
perforation may be small enough to be confined to Morison’s right kidney pouch,
and there become shut oft from the rest of the peritoneal cavity by adhesions ; (2) an
ulcer on the posterior wall of the stomach perforates into the lesser sac, the foramen of
Winslow being occluded by adhesions.

Some days after an acute attack of upper abdominal pain a tender swelling appears
in the epigastrium or right hypochondrium. Usually the temperature is elevated.

Treatment.—If on laparotomy an abscess of the first variety is found, it is best
to drain it through a counter-incision in the flank. An abscess of the lesser sac can
be drained conveniently through the gastro-hepatic omentum. A gastric or duodenal
fistula may result from the drainage of a perigastric abscess.

Subphrenic Abscess, see p. 489.

Rutherford Morison, 1863~1038. Professor of S Umiversi Durham.
J:cob é:‘nﬂaw. 1669-1760. A Dane who m?;rut ?:“urﬁ. d'lldwﬂlﬁl established a School of Anatomy.
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HAEMATEMESIS AND MELANA

AEtiology.—Chronic peptic ulcer . ; , ; . 659, of cases.
Acute peptic ulcer (p. 322) . S . : . 30% 5 5

(Esophageal varices (p. 303)
Carcinoma of the stomach (p. 349)
Peptic ulcer in a Meckel’s diverticulum I _ . . 5% 5

(p. 521)
Purpura (p. 88)
Hamophilia
Pernicious and other anzmias

3

(Compiled mainly from statistics by Avery Fones.)

Pathology.—Chronic Peptic Ulcer.—Slight bleeding due to trauma from
solid food occurs frequently from all chronic peptic ulcers ; such bleeding is
demonstrated by finding traces of blood in a fractional test-meal and occult
blood in the stools. In about 20 per cent. of cases of chronic peptic ulcer,
sooner or later a sudden and serious hemorrhage occurs,
due to erosion of an artery in the floor of the ulcer.
Occasionally the artery thus implicated is of considerable
size, such as the splenic or the gastro-duodenal artery ;
more usually it is a branch of one of these vessels.
Past the meridian of life arteries are liable to become
sclerotic ; once a sclerotic artery has been eroded, even
My if it is sealed by clot, it is liable to bleed again (fig. 478).
Fi6. 478 -Fatalhz. EVED When a large vessel is eroded, death from hemor-
matemesis. ~Sketch  rhage seldom results from the initial hemorrhage. Far
ng;u‘ﬂmﬂi show. more frequently a large hzmorrhage is heralded by two
ing an open arterio- Or three smaller ones on consecutive days, as in other
Mepuc 3 vesel Jn cases of secondary hamorrhage.
gastric ulcer. Acute Peptic Ulcer—In addition to acute gastric ulcers,

| a few of which are due to drug reactions (see p. 322),
this group includes acute peptic ulceration associated with cesophageal hiatus
hernia (see p. 307) and cases of traumatic longitudinal tearing of the mucosa

of the lower cesophagus resulting from violent vomiting—a lesion that has
been described only comparatively recently.

~ Clinical Features.—Serious hemorrhage from a peptic ulcer is ushered
In by the patient saying he feels faint, and by pallor; occasionally he col-
lapses. Soon afterwards there is hzmatemesis, which is effortless vomiting
of coffee-ground material, sometimes followed by bright-red blood and/or

the passage of a melzna stool. So great may be the bleeding that bright-
red clotted blood is passed per rectum.

The pulse becomes rapid and the blood pressure low.

_ Treatment.—On admission the collapsed patient is laid flat, with one
pillow under the head, and the foot of the bed js raised. He is accorded the
usual number of blankets for the time of year, and not heated artificially in
any way. If restlessness is in evidence, morphine grain 1 (10 mg.) is given
Intravenously and repeated in four hours if necessary. While arrangements
Francis Avery Fones, Contemporary, Physician, Central Middlesex Hospital, London.
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(including cross-matching) are being made for blood transfusion, if the blood
pressure is very low a plasma or dextran infusion is given. The important
consideration is to replenish the circulation without overloading it, and
a drip blood transfusion proportional to the estimated blood loss should
be given. A pulse chart, if necessary half-hourly, is compiled, and a careful
watch 1s kept on the blood pressure.

Very soon after a severe ha&morrhage the value of the h&moglobin estimation is
often unchanged, and therefore no reliance should be placed upon it at this critical
time. After three hours, estimations, repeated at frequent intervals, provide helpful
information.

The patient should be revisited in one hour. As a result of replenishing
the circulation, improvement often occurs. Conversely, signs that bleeding
has very seriously depleted the blood volume and is probably progressing
are increasing pallor, increasing pulse-rate, beads of sweat on the forehead,
and clammy palms of the hands.

In the treatment of acute gastro-intestinal bleeding due to peptic ulcera-
tion, co-operation between the physician and the surgeon is of cardinal im-
portance. In deciding whether conservative or operative treatment is the
best course they will take into consideration the following factors :

History.—Sometimes, on account of the an@mia, the patient’s history is
unreliable, in which event it is necessary to obtain all possible information
from the relatives. Should it transpire that the patient has been treated for
gastric trouble at another hospital, no time should be lost in telephoning to
that hospital, because all-important radiographic evidence may be forth-
coming. In general, the patient with a short history is more likely to respond
to medical treatment than one whose history suggests a deep penetrating
ulcer. However, this generality must be tempered by taking into con-
sideration the patient’s age, his build, and the character of the bleeding.

The Age of the Patient.—When under forty-five years of age, in the
majority of instances medical treatment has a successful outcome. Over the
age of forty-five the mortality rate from hzmorrhage rises pari passu with
advancing years.

The Character of the Bleeding.—A sudden fall in blood pressure or collapse
favours bleeding from a vessel of considerable size such as the gastro-duodenal
or the splenic artery, in which event urgent operation is the only course likely
to save the patient’s life.

The Build of the Patient.—In the very fat the difficulties of the operation
are increased greatly ; when the patient is thin, partial gastrectomy often
proves straightforward.

Bleeding in Spite of Medical Treatment.—When a patient under a proper
medical régime at rest in bed bleeds from a peptic ulcer, or bleeding that
had ceased recommences, the call for operation is compelling.

Medical Treatment.—The essentials of medical treatment are :

Blood Transfusion~When the estimated blood loss has been replenished,
a drip transfusion is continued at the rate of 30 drops a minute for as long as is
deemed necessary. The aim always is to render and maintain the reading of
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the heemoglobin level at least 5 points above that of the patient’s age, 1.e.
if he is sixty, the hemoglobin should be at least 65 per cent. In addition,
frequent pulse-rate and blood-pressure readings are continued for at least
three days after the apparent cessation of h@morrhage.

Morphine.—Sufficient morphine is prescribed to keep the patient just
drowsy. When it is considered that the hemorrhage has ceased, the dose 1s
reduced very gradually over forty-eight hours. -

Diet.—Within two hours of admission feeding by mouth' is commenced.
Two-hourly 7-ounce (200-ml.) feeds of milk, egg and milk, alternating with
Benger’s Food or Ovaltine, are given. After three days milky porridge is
allowed. It is essential that the patient should drink at least 3% pints (2 1.)
of one-third normal saline flavoured with orange juice each twenty-four
hours and that an accurate balance-sheet be kept.

Prevention of Pulmonary Complications.—These patients are prone to
develop respiratory infection, and not a few of them have bronchitis, with or
without emphysema. The patient can be propped up gradually into the
sitting position. Breathing exercises are valuable. Patients with chronic
bronchitis are given a suitable prophylactic antibiotic.

Operative Treatment.—Should operation be deemed advisable, the aim
must be to make the decision within seventy-two hours of admission. Experi-
ence has shown that when operation is delayed beyond that time the mortality
rises steeply. Before the patient is an@sthetised it is essential to ascertain that
the blood transfusion is capable of rapid acceleration. In this connection,
sometimes it is advisable, in order to provide a stream of blood equivalent to
that of the splenic or the gastro-duodenal artery, to set up a second trans-
fusion into another vein. The aim of the operation is to stop the bleeding.
This usually entails carrying out partial gastrectomy, including the bleeding
ulcer. Other procedures have proved unreliable.

When no ulcer is found, if the rate of hemorrhage is computed to be faster
than that of the standard rate for prolonged transfusion (30 drops per minute),
partial gastrectomy is still the best course. In other circumstances the
abdorflen should be closed, and the transfusion continued. In these cases,
after irrigating the stomach through a gastric aspiration tube with 1 pint
_(5_68 ml.) of sterile water, 20 ml. adrenaline hydrochloride (1 : 1,000 solution)
injected down the tube and, twenty minutes later (after the lavage has been
repeated), a further 20 ml. of adrenaline is injected, followed a few minutes
later by 5 ml. of stypven.2 In order to ensure that none of the stypven

remains in the tube, § ml. of sterile water is injected. Often in this type
of case such treatment is rewarding.

CHRONIC COMPLICATIONS

1. Pyloric stenosis is usually the result of cicatrisation of a duodenal
ulcer ; therefore in this instance the term pyloric stenosis is inaccurate—it

! Einar Meulengracht, Emeritus Prof: ici : .
early liberal purée feediilg in these cl:;etss.so%g'oﬁedlme’ opcabagen, Hffoduced 0 1938

fm; several days was the unwavering rule, that time absolute starvation by mouth
Russell’s viper venom (Burroughs Wellcome).
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should be called duodenal stenosis. Occasionally fibrotic stenosis follows
a prepyloric ulcer. Attention has been directed already to temporary
pyloric stenosis due to cedema associated with an active prepyloric ulcer.
Not infrequently pyloric stenosis is due
to a carcinoma situated at or near the
pylorus.

When secondary to an ulcer, there is
a history of a long-standing peptic ulcer,
with the following modifications :

Periodicity is lost, and pain becomes con-
stant.

Pain comes on immediately after food, and
remains as a constant heavy discomfort with
attacks of colic due to excessive peristalsis.

Vomiting—Very large foul and frothy Fie. 479.—Pyloric stenosis. Wave of
vomits are characteristic. They usually occur peristalsis passing from left to right.
once a day, commonly in the evening. Clas-
sically, the patient recognises currants or other undigested particulate matter eaten
one or more days previously. Vomiting does not entirely relieve the discomfort.

On Examination.—In thin subjects with considerable sten-
osis of the duodenum or the pylorus, the outline of the full,
dilated stomach can sometimes be observed. Visible peri-
staltic waves passing from left to right (fig. 479) are character-
istic. These patients may be mentally confused as a result of
vitamin B deficiency or of alkalosis.

Barium Meal.—The stomach is large and low (fig. 480),
and often takes more than six hours to empty.

Fractional test-meal

registers a high rotal acidity, 3
partly due to fermentation E% s
i and pm]y due to union O amialinmmaZianadamy
Fi1G. 480.—Typical of free acid with food débris 120 FEEY R

X-ray appearance of and mucus. The latter may s i T oIty
pyloric stenosis. The result in lowering of the | &'sof| b =minGoa LI
barium meal lies as “l‘ free HCl. The contour of [, 2% ' I
%ﬂzgomcgia ';(“r:" the fractional test-meal |15 eol Tl Loedepioty
Barkar. Diinsrk) *  curve tends to be raised, but 52 - T NE

flat—the so-called plateau |[“C
curve (fig. 481). As shown in the chart, the starch ;-
content is high in all specimens. Bttt ot b s

Treatment.—Preliminary treatment with gastric
lavage, a high-protein diet, and correction of chloride F1G. 481.—Plateau curve of
and vitamin (particularly B and C) deficiencies is pyloric stenosis.
necessary. In cases with a persistently low free
HCI content, gastro-jejunostomy gives satisfactory results. If, however, the ulcer is
active, partial gastrectomy is indicated ; should the condition be due to carcinoma,
radical gastrectomy will be required.

2. ‘Tea-pot’ Stomach.—Cicatrisation around a long-standing ulcer of

the lesser curvature often causes shortening _

of the lesser curvature, thus producing the

‘ tea-pot ’ deformity of the stomach, viz.——- @
‘ Tea-pot ’ stomach (W. W. Davey), called

in the U.S.A. ‘ handbag ’ stomach, is fairly

common. Unless the deformity is known to
the radiologist it is likely to be diagnosed as a congenital abnormality or as
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the result of a carcinoma. The pylorus being no longer i‘n an advantageous
position for complete emptying of the stomach, not infrequently these
patients present with symptoms and
signs of pyloric stenosis. For the cure
of the condition usually partial gastrec-
tomy 1s required.

3. Hour-glass stomach occurs al-
most exclusively in women, and is due to
cicatricial contracture around a saddle-
shaped lesser-curve ulcer. In extreme
cases the stomach is divided into two

- compartments, united by a channel
F1G. 482.—Hour-glass stomach. which barely admits a pencil (ﬁg. 482).
The condition is sometimes associated with pyloric stenosis.

History.—Periodicity is lost. The symptoms have become practically constant.

Vomiting is more frequent, and gives no relief to the discomfort.

The appetite becomes poor.

Weight.—ILoss may be so great that carcinoma is suspected.

Barium meal is often characteristic. We have known of cases of hour-glass
stomach being reported as having pyloric stenosis, owing o
to failure of the second pouch to fill. True hour-glass ..
stomach (fig. 483) must be distinguished from gastric
spasm of the hour-glass type, which is sometimes associated
with an uncomplicated uicer on the lesser curvature,

Fractional test-meal shows a very low acidity.

Gastroscopy.—The gastroscope enters the upper com-
partment of the stomach, and the narrow, scarred channel
leading to the lower compartment and the causative ulcer is
usually seen.

Treatment.——Usually partial gastrectomy, with removal
of the second pouch and the isthmus, is the best treatment,
When the ulcer has healed and the stenosed area consists la
entirely of scar tissue, union of the pouches by gastro- FIG. 483‘_H°'f]r 'gt]f:
gastrostomy with a wide stoma is followed by complete contractl;ure Thjm Dr. G.
amelioration of all symptoms. 1In Some cases with a fairly jﬁﬁﬁ‘:c;,d,ﬁ,e, London)
adequate stoma an elderly patient, not seriously incon- |

venienced, can be treated medically, provided regular re-examination by barium
meal is made.

History is one of chronic gastric ulcer with the following modifications :

bPerindfcz'ty tends to be less definite, in that the intervals of freedom are short or
dabsent,

Pain becomes more S€Vere, constant, and passes to the back or the left shoulder.

Such pain is often worse on standing (dragging by the dependent stomach on the
adhesion) and relieved by lying down.

- Barium Meal.—If there js a definite crater in this region, the diagnosis is certain.

_Treatmpnt.—-—ln deep, penetrating ulcers, and when medical treatment has
failed, partial gastrectomy is indicated.

5. Neoplasﬁc Change in the Ulcer.—The possibility of a malignant
change occurring in a Peptic ulcer is limited to a gastric ulcer.
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History.—Periodicity.—The last attack continued much longer than usual, and
there was no remission. |

Pain is constant, but not as severe as formerly, and it is usually unrelieved by
medical treatment.

Vonmnting does not relieve the pain, and sometimes takes the form of regurgitation
of foul material, or ¢ coffee grounds.’

Apperite is lost ; in the early stages, especially for meat.

Weight.—The patient tends to lose weight rapidly.

Barium meal may show nothing characteristic in the early stages, but an ulcer
crater which exceeds 1 inch (2'5 cm.) in diameter should be assumed to be malignant
until it has been proved otherwise.

Fractional test-meal tends to have a low free hydrochloric acid content.
Absence of free hydrochloric acid is a frequent finding in advanced cases. Owing
to fermentation the total acidity may be increased.

Gastroscopy is the most certain method of making an early diagnosis. Nodular
changes of one part of the ulcer edge and infiltration of the adjacent stomach wall may
be seen (see fig. 466, p. 329).

Carcinoma of the stomach and its treatment are discussed on p. 349.

COMPLICATIONS AFTER GASTRIC OPERATIONS

Pulmonary complications.
Post-operative he&matemesis or melana.
Stomal hold-up.
Early Small bowel obstruction following Polya partial gastrectomy.
Gastric fistula.
Duodenal blow-out.
Acute post-operative pancreatitis.

Gastro-jejunal ulcer.

Jejunal ulcer.
Gastro-jejuno-colic fistula.
Post-gastrectomy syndromes.
Jejuno-gastric intussusception.
Pulmonary tuberculosis.

More Remote

EARLY COMPLICATIONS

1. Pulmonary complications are by far the most frequent. Nearly
always the original lesion is an area of atelectasis, and males who smoke

heavily are considerably more liable to pulmonary complications than non-
smokers and women.

2. Post-operative Hematemesis and/or Melena.—Although sometimes it
emanates from the duodenal stump, bleeding usually comes from a vessel in the
posterior line of suture. This complication has been largely circumvented by loosen-
ing the clamp, and observing the posterior suture line before completing the anasto-
mosis. As a rule with gastric aspiration,’ blood transfusion and morphine, the
hemorrhage ceases. Occasionally it is necessary to reopen the abdomen, open the
stomach or the stump of the stomach, as the case may be, and unless a spurting vessel
can be located (a rare event) to reinforce the posterior anastomotic line with a
heemostatic suture. Manual evacuation of clots from the gastric stump may permit
the stomach to contract sufficiently to arrest the bleeding.

3. Stomal Hold-up.—Usually this occurs after a Billroth I gastrectomy. For-
tunately, as a rule it responds to gastric aspiration and intravenous fluid therapy.
The cause is uncertain, but most probably it is due to cedema of the stoma.

1 Bile is a potent anticoagulant, and its continuous removal from the bleeding area some-
times results in the control of hemorrhage.
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4. Small bowel obstruction following partial gastrectomy is not as rare as
reported cases would seem to indicate (F. A. R. Stammers). The condition is more
liable to occur in cases of a Polya gastrectomy with an ante-
colic anastomosis. Small intestine herniates through a gap
between the anastomosis and the transverse mesocolon,
either from right to left (fig. 484) or from left to right. The
amount of intestine so herniated is sometimes as little as 9
inches (22'5 cm.) and sometimes as great as 19 feet (57 m.).

Clinical Features.—Usually symptoms of high intestinal
obstruction commence between the third and eighteenth
post-operative days, but often these symptoms soon become
atypical because gastric aspiration is instituted after the first
or second vomit. For the same reason colicky pains, so
typical of intestinal obstruction, are often lacking ; in most

F1G. 484.—Small ¢ases the pain is continuous, and increases in severity.
bowel obstruction fol- Treatment.—Even if the condition is only suspected, the
lowing partial gastrec- abdomen should be reopened. The hernia is usually re-
tomy.  (dfrer F. 4. R. ducible, but in 30 per cent. of cases gangrene has occurred
Stammers.) from long delay. The mortality is also 30 per cent., but the

_ fatalities are not limited to cases of gangrene,
‘ _Much more rarely, similar strangulation of small Intestine occurs around a gastro-
Jejunostomy stoma.

5. Gastric fistula can occur as the result of a leak in the suture line after partial
or total gastrectomy. This serious complication is more liable to occur after an
operation performed for an ulcer that had penetrated the pancreas extensively, or
when the subject is debilitated. It can occur also after suture of a large perforated
gastric ulcer. If the patient’s condition can be rendered satisfactory, re-operation
with closure of the fistula is the best course. Should the patient’s condition not

warrant a major operation, jejunostomy under local anasthesia, combined with sump
suction drainage of the fistula, sometimes proves effective.

6. Duodenal  blow-out ’ is an infrequent, but a very serious, compli-
cation of !’olya partial gastrectomy. It may occur in cases where there
has been difficulty in closing the duodenum, but the more
usual cause is raised tension within the afferent jejunal
loop, due to temporary obstruction at the site where that

loop has been joined to the Stomach : as a rule the point
of obstruction is at A (fig. 485).

be kept empty by aspiration. It is also necessary to aspirate

the contents of what remains of the stomach. If the use of FIG. 485. — Ob-

.y e struction to the
» the longer stem of which Ispassed afferent loop. A

?J:n[fifi Ssuﬂf'{leml_m, is ideal. ‘This tube is retained untilreduced Polya operation
shotr thes Uthﬂspl_rate from ‘bqth the duodenum and the stomach with a Hofmeister-
o" MI€Ie IS no stasis in the former, and that the gastro- . Finsterer valve has

jejunal stoma is functiun.ing'satisfactorﬂy_ " been performed.
wfhcil a blow-out occurs the duodenal sutures give way, and if drainage
abdonq aﬁ)ro?lded at the ume of the operation, there is intense thoraco-
i mlﬂl pawn, which is not mfrequently mistaken for acute basal pneumonia
preurisy.  Unless prompt action is taken, diffuse peritonitis ensues, and

Francis A
necis Alan Roland Stammers, Contemporary, Professor of Surgery, University of Birmingham.
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gastrectomy a small subcostal incision is made down to the duodenum. In
either event sump suction drainage is instituted until, and even after, the track
of an external duodenal fistula has become defined.

Duodenal Fistula (see p. 366).

7. Acute post-operative pancreatitis is always a serious, and often a faral,
complication of gastro-duodenal resection which necessitated a difficult dissection
about the head of the pancreas. Usually the symptoms (see p. 464). which appear
twenty-four hours after the operation, are difficult to distinguish from those of aleaking
duodenal stump. Careful consideration of the details of the operation, a theoretical
knowledge that acute pancreatitis is a complication to be reckoned with in these cir-
cumstances, and a considerable elevation of the serum amylase estimation provide
the only keys to unlock the diagnostic door. Acute post-operative pancreatitis is
produced by injury to the duct of Santorini, by interference with the blood supply of
the pancreas, or by considerable traumatic manipulations of that organ.

For treatment of acute pancreatitis, see p. 466.

MORE REMOTE COMPLICATIONS

1. Gastro-jejunal ulcer (syn. anastomotic ulcer) and jejunal ulcer follow
operations for duodenal ulcer with high acidity in possibly 20 per cent. of
cases of gastro-jejunostomy alone (fig. 486), in
about 7 per cent. of cases of gastro-jejunostomy
with vagotomy, and in about 4 per cent. of cases
of Polya partial gastrectomy.

The symptoms, which appear months or
sometimes years after the operation, are almost
identical with those of duodenal ulcer, except
that the patient vomits frequently and pain is
rf':ferred to the left Fflde. These_ ulcers some- . R Gt el
times perforate, and indeed are liable to all the wulcer following gastro-jeju-
complications of a primary peptic ulcer, in- ROstomy. (Dr.K.J. Yeo, London.)
cluding carcinoma. When hamatemesis occurs it is likely to be most
serious, for the middle colic artery is liable to be involved.

Treatment.—Relapses are usual after medical treatment, and re-operation
becomes necessary. Provided the pyloric antrum (which secretes gastrin)
has been removed completely, vagotomy is sometimes successful. When
vagotomy with gastro-jejunostomy has been performed already, conversion to
partial gastrectomy is the obvious choice. In cases where partial gastrec-
tomy and vagotomy have failed, either a higher gastrectomy or a local
resection is usually undertaken, but non-insulin-producing islet-cell tumour
must be eliminated first (see p. 474).

If the previous operation was partial gastrectomy, a more radical gastrectomy is the
only curative measure. When severe h&matemesis necessitates further operation,
and it is found that the hemorrhage is coming from the middle colic artery, in addition
to measures to remedy the gastro-jejunal ulcer, ligation of the middle colic artery may
so endanger the vascular supply of the transverse colon that this, too, must be resected.

2. Gastro-jejunal-colic fistula is a complication of gastro-jejunal ulcer. The
ulcer penetrates and erodes the transverse colon. Usually the symptoms of anasto-
motic ulcer disappear soon after the fistula develops, but in their place the unfor-
tunate patient is troubled with diarrhcea containing semi-digested food after every

meal, and eructates foul gas. Exceptionally the patient vomits fragments of formed
feces. Loss of weight and strength, dehydration, and an®mia complete the picture.

Giovanni Domenico Santorini, 1681-1737. Prafessor of Anatomy, Venice.
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Treatment.—When the patient is in poor condition the first step is to perform
lower laparotomy, divide the ileum near the ileo-czcal valve, close the distal end,
and anastomose the proximal end to the pelvic colon (W. M. Capper). The pur-
pose of this is to minimise the contents of the 5:01011 entering the jejunum and causing
jejunitis, which is the main cause of the patient’s symptoms. When the patient is
in good condition initially, or when his condition has improved as a result of the
colostomy, the operation of ‘ triple resection’ is carried out. This involves resec-
tion of portions of the stomach, jejunum, and the transverse colon. The alimen-
tary canal is restored by anastomosing the gastric remnant to the ]ejunum. (Polya
gastrectomy). The jejunum is anastomosed to the jejunum, and the colon is anas-

tomosed to the colon, or repaired.
* = -

During the present century gastro-jejunal ulcer has undermined succes-
sively the popularity of gastro-jejunostomy and low partial gastrectomy.
Thanks to more extensive partial gastrectomy, gastro-jejunal ulcer is becom-
ing less frequent, but in its stead the higher partial gastrectomy has created
another aftermath that is difficult to treat—the post-gastrectomy syndromes.

To summarise: If a low partial gastrectomy is performed in cases of
duodenal ulcer, there is a high incidence of anastomotic ulceration, but if a
high partial gastrectomy is performed, anastomotic ulceration is uncommon,
but post-gastrectomy symptoms are frequent. At the present time most
surgeons carry out a moderately high gastrectomy in the hope that if they
do occur the patient will suffer only mild post-gastrectomy symptoms.

"The operator must be prepared to accept an anastomotic ulcer rate of about
4 per cent., and treat those who relapse in the manner that has been described.

3. Post-Gastrectomy Syndrome<]i':t.? }after meals.

Aftfar partial, and especially after complete, gastrectomy many patients
experience a certain amount of post-prandial discomfort—a sense of fullness
after taking solid food, referred to the umbilical region. As time passes it
usually becomes less, but it takes one to two years to disappear completely.
Up to 7 per cent. of these patients develop more severe symptoms, known
collectively as :che post-gastrectomy syndrome, which is divided essentially
into two varieties : i

1. Early post-gastrectomy syndrome, called colloquially the ¢ dumping ’*
syndrome.

2. Late post-gastrectomy syndrome.

The early post-gastrectomy syndrome is much more common than
the laite.. Ilg can occur with or without bilious vomiting, and the following
description is based on the teaching of Charles Wells.

(@) Early post-prandial syndrome with bilious vomiting (syn. the afferent
lopp syndrome) occurs exclusively after the Polya type partial gastrectomy.
Bile an_d Pancregtic juice accumulate in the afferent loop, causing discomfort.
There is 1n:1med1ate relief and a desire for more food as soon as the distended
loop has discharged its contents into the empty stomach, which ejects it as

1 Radiologi - . =
jejunum. ogically the barium meal is dumped hurriedly from the gastric remnant into the

William Melville Capper Contemporary. Sur ;
3 « Surgeon, . .
Charles Wells, Contemporary.  Professor of Surger :Bgffml Rs??ymfffffnp' m&a‘?mm'
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2 1

vomit (fig. 487 (1)). The vomut consists of ‘bile  gie vomited A, Food passes
only,” because the meal has passed onwards down {1
the efferent loop (fig. 487 (2)) before the contents

of the afferent loop are ejected.

(b) Early post-prandial syndrome without bilious
vomiting differs from the above in that when the
“bile’ is discharged into the stomach it follows the
food into the efferent loop and down the jejunum.
However, in typical cases this variety of the syn-
drome pfoduccs symptoms th:fnt are more severe, PiG, 87— Ths ffee-
more varied, and more incapacitating than the pro- ent loop syndrome. The
dromal symptoms of those who vomit bile. There food (1) passes out of
. . : . the gastric remnant before
is profound lassitude, often with tachycardia and the bile (2) is cjected.
sweating, rendering the patient so unwell that he (A/ter Charles Wells.)
feels compelled to lie down. Intestinal hurry results in an increase in
the number of bowel actions, sometimes amounting to diarrhcea which
occasionally, though very rarely, is accompanied by considerable abdominal
pain. Steatorrhcea is not unusual. Severe symptoms are in evidence par-

ticularly after the ingestion of sweets, puddings, sugar-containing foods of
all kinds, and tea.

Seeing that post-prandial symptoms (b) have occurred in patients on whom a
Billroth I operation has been performed, and even in individuals who have had no

operation upon their stomach, a blind obstructed afferent loop (see fig. 487) cannot
be the cause of such symptoms. A probable explanation is that concentrated food of
high osmotic properties passing rapidly into the jejunum causes such an outpouring of
intestinal secretions that a severe loss from the circulation into the alimentary canal
of fluid and electrolytes, notably potassium, occurs. Sudden fluid and electrolytic

imbalance would explain the aforesaid symptoms.

(c) Regurgitation of bile or food is the third variety of the early syndrome.
If incompetence of the cardio-cesophageal mechanism is present either before
the operation (see p. 304), or occurs as the result of vagotomy, food and bile,
either alone or together, are vomited in varying quantities
at irregular intervals. The diagnosis is confirmed by careful
X-ray study after a barium meal. -

Treatment of the Early Post-gastrectomy Syn-
drome.—Apart from the suggestions made already, experi-
ments with different diets are worth a trial, together with
the exhibition of a drug that diminishes the flow of intestinal
juice, e.g. probanthine (see p. 330). Bilious vomiting can
be relieved by performing an operation that abolishes the

Fic. 488.— afferent loop, viz. conversion from a Polya to a Billroth I
Conversion of 2 or 3 Roux-en-Y (fig. 488). In either case vagotomy is
Polya partial 7 i : 2
gastrectomy to a  essential to prevent anastomotic ulceration. If there is any
fﬂ;‘g:n‘:;" Plus  evidence of cardio-cesophageal incompetence, even if the

' Billroth I operation is feasible, the Roux-en-Y procedure
should be chosen. Indeed, for no very obvious reason conversion to a
Roux-en-Y with vagotomy (see fig. 488) sometimes relieves even severe

César Roux, 1867-1934. Prafessor of Surgery, University of Lausanne, Switserland.
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symptoms of the early post-prandial syndrome without bilious vomiting. It
would, however, be not only an over-simplification, but highly misleading,
to suggest that the Roux-en-Y operation is the end-all and cure-all of all
the manifestations of the early post-gastrectomy syndrome.

Remote Effects of the Early Post-prandial Syndrome

(a) Loss of Weight results from reluctance to take adequate meals,
vomiting, intestinal hurry, and failure of the passage of food into the intestine
to comncide with that of the bile and pancreatic juice, with consequent
diminished digestion and absorption.

(b) Microcytic anzmia is very common, especially in women of child-
bearing age who have menstrual loss. The cause is impaired absorption of
iron due to achlorhydria. The remedy is occasional replenishment by the
Intravenous route, if there is no response to ferrous sulphate 6 grains
(04 gm.) t.d.s.

(¢) Macrocytic (pernicious) anzmia does not occur with greater
frequency than the normal incidence except after fofal gastrectomy, when it
follows invariably in from one to two years, depending upon the time that
the body’s reserve of vitamin B,, becomes exhausted.

(d) Vitamin B deficiency is less common than formerly, but is en-
countered occasionally as angular stomatitis (see fig. 183, p. 154), superficial
glossitis (ariboflavinosis) or, more rarely, as peripheral neuritis, Wernicke’s
encephalopathy (aneurin deficiency) or even pellagra (multiple B group
deficiency). All but the most severe cases respond to vitamin reinforcement.

The late post-gastrectomy syndrome is much less common and remedied more
easily than the early variety. One of the penalties of rapid emptying of the remnant

of the stomach into the jejunum is that sugars absorbed in the jejunum are wont to
reach the Systemic circulation sooner, and in greater quantities, than normal, because

during their sojourn in the portal system, insufficient insulin can be secreted in time

may result in g§ycosuria, which is also symptomless, and not of serious consequence.
Conversely, this hyperglyczmia tends to stimulate an over-production of insulin
which causes the bluod—sugaz: to fall to hypoglyczemic levels later. Such blood-sugar
CUIves occur in about one-third of patients subjected to high partial or total gastrec-
tomy, but only in 15 per cent. does the hypoglyczmia give rise to symptoms, Viz.

attacks lasting thirty to forty minutes, occurring two to three hours
after meals (especially meals composed mainly of carbohydrates),
of giddiness, tremor, nausea, and a feeling of emptiness in the
€pigastrium. These symptoms are aggravated by taking exercise,
but are relieved by taking more food. The symptoms are largely

'IZ:' e?ilsﬁmly prevented by sucking glucose sweets frequently between

4. Jejuno-gastric Intussusception
Retrograde ntussusception of the jejunum into the stomach

F1c. 489.—  ations of Polya partial gastrectomy and gastro-jejunostomy. It has

Jejuno-gastric  occurred at times varyi
: : arying fro
intussusception  of these o A g from a few weeks to many years after one

followi ; o A

gasfrllﬁfmf‘g{ﬁ pouching of the jejunal mucosa through the stoma is a very com-
ter P. F. Early) mon ﬁndmg at gastroscopy, it is somewhat remarkable that this
more chronic type complcation is so infrequent, and it is probable that cases of a

Carl Werniche,
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Hamatemesis is a late symptom.  Sometimes a lump can be detected in the epigas-
trtum.  The diagnosis has been confirmed before operation by radiography following
a barium meal, but such a step is not permissible except in chronic cascs.

Treatment.—Lcft upper paramedian laparotomy reveals a semi-solid mass
within the stomach and invagination of the efferent loop into the stomach through
the stoma. In this instance the rule for reducing an intussusception—always push,
and never pull—can be broken and the intussuscepted jejunum is withdrawn by
traction, aided, if possible, by pressure from above. If the operation 1s performed
within forty-eight hours of the onset of symptoms, recovery usually follows ; after
that time resection of gangrenous intestine is frequently required and the mortality
is high. There is no tendency for the intussusception to recur.

5. Pulmonary Tuberculosis

Gastrectomised persons show a slight, but definite, increased susceptibility to
pulmonary tuberculosis.

GASTRIC NEOPLASMS

Benign Tumours.—Although they constitute 3 per cent. of all gastric neoplasms,
benign tumours of the stomach are so over-shadowed by the frequency and gravity
of gastric carcinoma that they tend to be forgotten.

Leiomyoma is the most common benign ncoplasm of the stomach. Sometimes
it grows mainly towards the serosal coat, in which case it is symptomless, and only
attracts noticc when it is large cnough to constitute a painless, smooth lump in the
epigastrium. More usually a leiomyoma protrudes towards the lumen of the stomach,
and gives rise to melana, mild indigestion, and cpigastric pain, in that order. Hama-
temesis i1s, however, the most common symptom, and results from deep central
ulceration of the tumour. Radiography after a barium meal reveals a space-filling
lesion. Necrobiosis of the tumour has led to perforation of the serosal surface with
intraperitoneal bleeding, and even to perforation of the stomach. How often a
leiomyoma becomes a lciomyosarcoma is not known.

Local excision is curative.

Neurofibroma.—A tumour arising from a nerve sheath gives rise to exactly the
same symptoms as a leiomyoma from which, macroscopically, it is indistinguishable.
Microscopically it requires an expert to distinguish the two conditions.

Adenomatous polyp, sometimes single but more often multiple, is, as a rule,
situated in the lower half of the stomach. Usually the symptoms are bleeding and
abdominal pain. Achlorhydria is present in nearly all cases. Rarely a pedunculated
adenomatous polyp of the pyloric antrum is carried into the pyloric canal, there to
cause .pyloric obstruction. The diagnosis rests on gastroscopy and/or X-ray.
Chymotrypsin lavage, followed by exfoliate cytology, has been recommended to dis-
tinguish multiple polyps from carcinoma, but it is not an absolutely reliable method.
It 1s safer to regard multiple polyps as premalignant, and accordingly perform partial
gastrectomy in such a way as to include all the polyps ; a definitely solitary polyp can
be excised locally.

Adenomatous Polyps and Pernicious Anemia.—In pernicious anemia there is severe
atrophy of that portion of the gastric mucosa containing the fundal glands, and this
provides a fertile bed for precarcinomatous adenomatous polyps to flourish, In
about one in five cases of pernicious anamia gastroscopy reveals adenomatous polypi ;
consequently, in addition to a six-monthly barium meal, patients suffering from per-

nicious anzmia should undergo annual gastroscopy.
An aberrant pancreas has been found arising in the wall of the stomach from

time to time. Because the nature of the lump was uncertain, usually partial gas-

trectomy has been performed. _ o
Other benign tumours of the stomach are pathological curiosities.

CARCINOMA OF THE STOMACH

Carcinoma of the stomach is one of the ‘ captains of the men of death.’
In 1955, 14,155 persons died from this cause in England and Wales. While
from early adult life to senility no age is exempt, it will be seen from the
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] S| graph (fig. 490) that the highest incidence is be-
50 41 tween forty and sixty years of age. Three times
o= -——-C==| a5 many males as females fall victims to this disease.

60 = —— =
3 ==E= =Es ftiology.—Certain clinical facts throw some light
30 === =| upon the frequency with which the stomach js attacked.
20 =-|  As gastric cancer does not occur in anmimals, and as primi-
= = tive peoples are almost exempt, it is reasonable to argue
8839383803 that highly-civilised man, by pouring hot, semi-solid, and
ReangvlBggee fluid nourishment into the stomach, is subjecting his
[AGE TN VEARS] gastric mucosa to a form of repeated irritation that pre-

% disposes to malignancy.
F1G. . — Age-inci- : y . ;

dcnée D?_gﬁamc?g;fmgt Other possible factors in the production of this fell

stomach. Compiled by  disease are the regular consumption of curries and other
R. T. Payne from 506 highly-spiced foods in the East, the swallowing of tobacco
cases admitted to St. juice or infected material from oral and nasal sepsis, the
Bartholomew’s Hospital,  entrance into food during cooking of certain hydro-
London. carbons, and the consumption of neat spirits. In this con-

necton it is noteworthy that the highest incidence of

cagc:iqomg in Europe is in Scandinavia, Holland, and Czechoslovakia, where spirit
drinking is common.

Greater Frequency in Persons of Blood Group A.—There is a definite relationship of
the disease to blood groups, there being a higher proportion of group A and a lower
proportion of group O in those afflicted (I. Aird). The preponderance of group A
sufferers seems to be confined to carcinoma. As a result of Investigations in other

parts of the world, inma:_:y Instances the blood group A was found to be moderately

the stomach by as much as 39 percent. On the other hand, in Australia no dominance
of any blood group was found in these cases. At present, as far as can be judged, this
question of blood groups In carcinoma of the stomach is one of purely academic
Interest, and there are medical statisticians who doubt its validity, some of whom
warn us not to forget that the hardest things to explain are those that are not true.

Pathology.——-MacroscopfcaIb: five types can be recognised :

Type 1.—A caulifiower-like growth with sharply defined edees. Its
surface is indurated. Later it ulcerates. TP defined edges.

Type 2.—An ulcer with an irregular indurated edge. Sometimes small
superficial ulcers are present in the immediate vicinity,

T'ype 3.—Colloid carcinoma.

Type 4.—Leather-bottle stomach.

Type 5.—Carcinoma secondary to a chronic gastric ulcer. Some patholo-

gists deny the exisFence of this transformation, but most agree that about
5 Per cent. of carcinomata of the stomach

arise‘in this }vay. cmmAg
Mzcroscoptcalfy.-—-The growth is usually oL @ el
ol ar-celled, but Cubical, and even 573;435 BODY OF

Squamous-celled neoplasms arjse near the STOMACH

PYLORIC

arises within the a@sophagus, FIG. 491.—Incidence of carcinoma
The most common site for the neoplasm ™ Y2rious portions of the stomach.

Esﬁgin;:f) ki Tegion ; the least Common in the fundus of the stomach

Ian Aird, Cantempnrary. Professor of Surgery, Post-Graduate Medical School London,
3
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The Spread of Carcinoma of the Stomach.—No better example of the various
modes by which carcinoma spreads can be taken than the case of the stomach.

1. Direct Spread.—As the growth enlarges, it tends to invade neighbouring
structures. The pancreas, transverse colon, mesocolon, cesophagus, or liver may be
involved.

2. Lymphatic Spread (see fig. 498):

(a) By Emboli.—Small clumps of carcinoma cells are carried by the lymph to
neighbouring lymph nodes.

(b) By Permeation.—Carcinoma cells grow along the lumina of the lymphatic
vessels. Atoperation lymphatic vessels, enlarged and white from contained neoplasm,
can sometimes be demonstrated.

3. Spread by the Blood-stream.—
Minute portions of the growth are
carried by the venous blood-stream to
the liver and more distant sites.

4. Transcaelomic Implantation.—Car-
cinoma cells sometimes fall from the
stomach 1nto the peritoneal -cavity.
They gravitate to the pelvis, where
secondary tumours palpable on rectal
examination sometimes develop. On
occasions, in the female, they alight
upon the ovaries, giving rise to
Krukenberg’s tumours (fig. 492),
which are liable to cause diagnostic
confusion. These tumours are pre-
menopausal, because after the cli-
macteric the ovaries atrophy and thus
are less likely to give sustenance to Fig. 492.—Krukenberg’s tumours from a
tumour cells. In some cases Kruk- woman of thirty-seven.
enberg’s tumours are not the result of
transceelomic implantation, but are due to retrograde lymphatic permeation,
especially from a carcinoma of the colon.

Clinical Features.—Seven clinical types are met with in practice :

1. ‘Indigestion,” often vague, but persistent, occurring for the first time in a
patient over forty should be assumed to be due to carcinoma of the stomach
unless proved to the contrary. If before prescribing the practitioner would
do (they are all simple tests) (a) a hemoglobin estimation, (b) test the stools
for occult blood, (c) pass a gastric aspiration tube in order to withdraw some
gastric juice and test it for HCI, and if any one of these tests is abnormal,
arrange for the patient to be radiographed after a barium meal, the vast con-
cord of inoperable cases would be reduced in number.

2. Insidious Onset.—The patient feels tired and weak. Often the three A’s
—Anzmia, Anorexia (especially for meat), and Asthenia are in evidence.
This type simulates closely (@) permicious anzmia (see p. 349) and (b)
oncoming urzmia such as might be occasioned by prostatic obstruction.

3. Carcinoma of the cardiac end of the stomach often simulates cesophageal
obstruction, from which it must be differentiated.

4. Carcinoma of the Pylorus.—The symptoms are identical with those
of simple pyloric stenosis. The feature favouring a malignant origin
of the stenosis is a comparatively short history in a patient past the
meridian of life.

5. Latent Type.—The symptoms and signs are extragastric, i.e. they are
not at first sight referable to the stomach. Such manifestations as painless

Friedrich Krukenberg, 1872-1946, Ophlhchnn!ugm, of Halle, wrote a classical thesis on malignans rumours of the
ovary at the age af twenty-four
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jaundice due to secondary deposits at the hilum of the liver, ascite_s fro,m car-
cinomatosis peritonei, Krukenberg’s tumours (see p. 3 51), Troisier’s sign
(enlarged carcinomatous deposits in the left supraclavlcular_ lymph nodes)
(f1g. 493), and Trousseau’s sign (see p. 99),
are examples of the diverse extragastric
manifestations of gastric carcinoma.

6. Secondary toa Chronic Gastric Ulcer.—
After years of typical attacks of symptoms
of chronic gastric ulcer the symptoms
change. The clinical features of this variety
have been discussed on P. 342.

7. Lump.—The incidental discovery of
an intra-abdominal lump, no other symp-

- o toms being present, is sometimes the cause
in the e of & soutns oproind o the patient seeking advice
tion for vague dyspepsia of recent In about 40 per cent. of all cases of car-

origin. In this case there was a : al-
visible as well as a palpable mass of ©100Ma of the stomach a lump can be p

lymph nodes in the left supraclavi- pated in the epigastrium.

cular fossa. One of the main obstacles to early diag-
nosis is that on an average it is between three and six months after the onset
of symptoms that the patient visits his doctor. Evyen S0, at the present time

a further three to six months sometimes elapses before the doctor sends the
patient to hospital for gastric investigation.!

COMPLETE INVESTIGATION OF A SUSPECTED CASE

‘Hzmoglobin Estimation.—Anzmia js presentin 45 per cent. of patients
with carcinoma of the stomach.

Occult Blood.—Eighty-three Per cent. of patients with carcinoma of the

stor,:uach givea positive reaction to the occult blood test. Only results with the
gUAlac test are reliable; the benzidine test,

because of its extreme sensitivity, leads to i

many false positive readings. It is, however, T D

a fallacy to suppose that carcinoma of the L

Stomach invariably bleeds into the lumen, and U'E‘

It 18 1mportant to recognise that g negative 5” * TN CTOTAL ACIDITY]

result of the test has no significance in the £5 sof s AN

search for this neoplasm (C.F. W Ilingworth). |28 nr
Fractional Test-meal.—A; emphasised on 8 35

P- 328, the findings of bloog in the specimen  [ymal st g& |

: _ gs L BN O RN R

. : FI1G. 494.—Complete achlor-
(fig. 494) is present in about two-thirds of hydria ig a4case of carcinoma of

either at;hlorhydria Or an acidity below normal i 88 per cent. None the less
rehlorhydric gastric secretion is not a bar to the

: Plored is the increagjn ractice of referrj : ok ¢ thic
dyspepsia’ for psychiatric tre g p € Ol reterring patients with neuropa
€very means known to medjcalascience. et excluding Fircinoma of the stomach by
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diagnosis of carcinoma ventriculi (S. C. Truelove). On this account less
reliance is being placed on the result of the fractional test-meal than formerly.

Exfoliate Cytology.—Examination of cclls found in the washings after gastric
lavage has, according to a number of reports, proved sufficiently reliable to confirm
a diagnosis of carcinoma of the stomach in doubtful cases in about three out of five
instances where a growth is present. Negative results are of no moment.

Chymotrypsin lavage to soften the mucous lining has aided this method of investiga-
tion.

Erythrocyte sedimentation rate is raised in cases of carcinoma of the
stomach; in all patients with a gastric ulcer who have a raised E.S.R.,
carcinoma should be suspected.

Radiology.—X-ray examination of the stomach with barium meal is still
the best single means of detecting carcinoma of the stomach. While a
skilled radiologist attains a high degree of accuracy in the interpretation
of a barium meal, small
lesions are liable to escape
notice, particularly if too
much barium is given
imitally.  Irregularities
of the cardia or fundus
are inclined to be over-
looked unless the tech-
nique includes an exam-
ination 1n the inverted b
position. Flat growths A B

are prone to remain F1G. 495.—Typical radiographic appearances in carci-

d d be noma of the stomach, (A) of the body of the stomach, (B)
undetected or 1o ) at- of the pyl{)ric antrum. (Professor Carl Krebs, Aarhus, Denmark.)
tributed to gastritis.

Radio-diagnosis is accurate in 9o per cent. for pyloric growths, 75 per cent.
for the cardia, and 60 per cent. for neoplasm of the body, but in only 47
per cent. of patients with conclusive radiological findings (filling defects)
(fig. 495) is the neoplasm found to be resectable.

Gastroscopy undertaken by an expert gives the highest percentage of
correct pre-operative diagnoses. If the tumour can be visualised, its charac-
teristics are obvious. Its nodularity, the presence of several irregular super-
ficial ulcers, the multi-coloured base, the immotility of the adjacent mucosa,
all point to the nature of the lesion. The mistake made most frequently
concerns the question of malignancy in an ulcer in an inflamed state. In
such cases a second examination after two weeks of gastric lavage, antibiotic
therapy, and peptic ulcer régime is more conclusive (see fig. 466).

Biopsy of the Gastric Mucous Membrane.—Endoscopic removal of a fragment
of pathological tissue under direct vision, such as can be obtained from the urinary
bladder, the rectum and sigmoid colon, and the asophagus, has not yet been made
possible in the case of the stomach. Wood’s flexible gastric biopsy tube enables
small specimens of the mucous membrane of the body of the stomach near the greater
curvature to be obtained. As the method is completely blind, it is of no direct value
in the diagnosis of gastric ulcer or carcinoma of the stomach, but when radiographic
and gastroscopic evidence is negative for carcinoma, the method is of great assistance

- Truelove, Contemporary. Assistant Physician, Radcliffe Infirmary, Oxford.,
;S;: A f:':,rhtﬁwd, Cm;u;;ormy. ‘?l’umam Director, W’afm nnf Eliza Haﬁi Institute of Medical Research
elbourne, Australia.
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in the diagnosis of atrophic gastritis (see p. 368), the symptoms of which simulate
those of gastric carcinoma.

COLLOID CARCINOMA

Macroscopically the stomach appears inﬁlr_rategl in all its layers. Its wallls ars
thickened and the individual layers cannot be differentiated. They are Iicp. ace
by a kind of areolar tissue, the interspaces of which contain a transparent gelatinous
substance.  Although the gross appearance and the radiographs of colloid c{aj{'cffmoma
resemble those of leather-bottle stomach, the microscopical picture is quite i erent%
and very characteristic. Groups of cancer {:ells often-hnc the accumulauonlsl ?d
colloid. The tubular glands are extremely distended with this substance. Colloi
carcinoma represents about 6 per cent. of the total cases of gastric carcinoma. _

The treatment is the same as that for leather-bottle stomach and the prognosis
1s almost equally gloomy.

LEATHER-BOTTLE STOMACH (syn. LINITIS PLASTICA)

There 1s a generalised and a localised form of leather-bottle stomach.

When localised, it is the pyloric antrum that is mainly involved. The
stomach wall 1s enormously thickened (fig. 496), and feels, as its name
implies, like leather. |

The enormous proliferation of fibrous tissue
involves especially submucosa, which often
appears as a dense layer, mother-of-pearl in
appearance. In contrast to colloid carcinoma,
the mucosa, submucosa, and muscularis remain
well differentiated, and, astonishingly, the whole
of the mucous membrane looks and feels quite
normal. Microscopically there is a tremendous

F1G. 496.— Leather-bottle Overgrowth of fibrous tissue in the subserosa and

stomach, showing the  submucosa, which sometimes spreads between
enormous thickening of the

stomach wall. the muscle fibres and strangulates them. The
blood-vessels show evidence of endarteritis. ;t
is usually difficult or impossible to find any evidence of carcinoma, even in

serial sections, but metastases are sometimes to be found in the regional
lymph nodes. When distant metastases

occur they are usually to be found in the
liver or the ovary : on rare occasions bones
are mvolved. -

The symptoms are those of pyloric ob-
struction, but the small capacity of the
stomach as revealed radiologically by a

barium meal (fig. 497) makes the diagnosis
tolerably certain.

Treatment.—In the localised variety, Fi16. 497.— Radiograph of a case
partial gastrectomy, and in the diffuse, total of leather-bottle stomach.

gastrectomy, offer hope of prolonging life, but the results, especially in

the more common generalised variety, are among the worst, if not the worst,
of all varieties of carcinoma of the stomach.

Boeck’s sarcoid of the Stomach occurs occasionally, and gives s toms and
X-ray findings identical with those of leather-bottle ston};;ch. ¢ i

Cesar P, M, Boeck, 1845-1917. Dcrmarafogin,

Christiania (Oslo), Norway.



THE STOMACH AND DUODENUM 355

TREATMENT OF CARCINOMA OF THE STOMACH

No description of the treatment of carcinoma of the stomach is compre-
hensible without a knowledge of the lymphatic drainage of the organ, which
has become all the more ;
important since the oper-
ations of upper, lower, and
total radical gastrectomy
are so much to the fore.

Lymphatic Drainage of
the Stomach (fig. 498).—
The lymphatic vessels of the
stomach arise in its submucous
and subperitoneal layers, and
divide into four main sets
that accompany corresponding
blood-vessels. Each set drains
both the anterior and the pos-
terior surfaces of the stomach,
and although they intercom-
municate, their valves direct F1G. 498.—The lymphatic drainage of the stomach.
the lymph flow as follows : (After Jamieson and Dobson.)

The lymphatics of the proximal half of the stomach drain primarily into the
left gastric and the splenic nodes, and thence into the left, middle, and right

superior pancreatic nodes (fig. 499).
The lymphatics of the antrum
drain into the right gastric nodes su-
_ periorly and the right gastro-epiploic

Snenic nodes inferiorly. .

_ The lymphatics of the pylorus
£%03°"  drain into the right gastric (suprapyloric)
superiorly and the subpyloric nodes,
situated around the gastro-duodenal
¢ )supra- artery, inferiorly. The efferent lymph-
-f‘%ﬁ:wﬁc atics from the suprapyloric nodes con-
verge on the para-aortic nodes around
mesentertc the ceeliac axis, while the efferent lymph-

F1G. 499.—Stomach rotated to display the - fmm_ the su!:-pylnnc nﬂfies pass
lymph drainage of the stomach. (Afier7.c. . 'O the main superior mesenteric nodes
Grons.) situated around the origin of the superior

mesenteric artery. The lymphatic vessels
related to the cardiac orifice of the stomach communicate freely with those of the
cesophagus, but intercommunication between the lymphatic vessels of the pylorus with
those of the duodenum is less definite.

This concept of the primary lymph node drainage of the various areas of the
stomach, founded on the anatomical preparations of the bygone Masters of this sub-
ject, has been substantiated fully by vital staining. At operation § ml. of pontamine
sky blue with hyaluronidase injected into the muscularis at several points along both
curvatures helps to define lymph nodes (stained blue), unless they are totally involved
by neoplasm.

Whether or not there is histological evidence of regional lymph node
involvement makes a tremendous difference in the prognosis of completely
operable cases of carcinoma of the stomach. |

40 per cent. of patients without regional lymph-node involvement surviv
five years or more. |

10 per cent. of patients with regional lymph-node involvement survive
five years or more.

To Splenie Nodes

R. Gastro-epiploic Nodes

Right
gasgthm-tgiﬁiai

Right gastric
lorii
{:uprupyrar n:‘};

Subpyloric
Pynodﬂ

main super
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ive Treatment.—No treatment except operation can alte*r Fhe in-

exgz?‘;za;zise of carcinoma of the stomach, but drugs can be administered
ain. |

N ;?il;)?:fai?;zﬁ—Because of the impossibility of being certain ththe'r th_e
growth is operable or inoperable, and sometimes even whether the 1&510{1 1S
indeed neoplastic, in the first instance in a high percentage of cases (possibly
50 per cent.) the operation is exploratory. _Usua]ly as a result of this explora-
tion the growth is found to be more extensive than it was thoyght to be.

Nomenclature.—A ° curative ’ resection consists_ of removing a block 'of
tissue, including the growth, a margin of at least 14 inches (3-8 cm.) beyond its
palpable limits with the stomach unstretched, and the related lymp%l noc%es.
The term radical gastrectomy should be reserved for a mqnobjlqck dl_ssecu.on
fulfilling these requirements, thus bringing the term ‘ radl_cal 1nto ‘hne jﬁlth
operations for carcinoma in other situations,
e.g. the breast. Radical operations upon
the stomach are of three varieties—(1)
radical total gastrectomy, (2) radical upper
gastrectomy, and (3) radical lower gas-
trectomy.

Incision.—The first two procedures are
carried out through an abdomino-thoracic
incision (fig. 500) and the third is performed
by the abdominal route. In order to be

F16. 500.—The thoraco-abdo- enabled to choose the more desirable of
minal approach to the stomach.

(After J. A. Visalli and O. F. Grimes.) these iﬂCi?iOﬂS, radiogr?'p hS aIld gaSFfO‘
scopic findings are taken into consideration.

Indications for Total Gastrectomy.—As the lesser curvature is only about

5 to 6 inches (125 to 15 cm.) long, it follows that if the criteria for the perfor-
mance of radical resection are to be fulfilled, a growth impinging on the middle

two-thirds of this curvature, as well as those situated in the mid-stomach,
must be subjected to total gastrectomy.

Total Gastrectomy.—The operation is commenced by delivering the spleen and
incising the peritoneum at its lateral border. The spleen with its hilar lymph
nodes, the stomach, the splenic vessels, the tail and body of the
pancreas are mobilised from left to right en bloc, the operation """‘"
being essentially retroperitoneal. The left gastric artery and the
splenic vessels are ligated retroperitoneally. The lymph nodes
around the cardiac orifice are ireed, and the lesser omentum is
detached as far from the stomach as possible. Similarly, the nodes
beneath the first part of the duodenum are mobilised and the
greater omentum is detached from the transverse colon. Per-
formed in this way, the peritoneum over the pancreas, and the tail,
and, if thought advisable, the body, of the pancreas are included
in the block resection of the stomach with its lymphatic field. F16. 501.—Total
The cut edge of the pancreas is closed with sutures and a soft gastrectomy with
rubber drain is passed down to this site, to be brought out through asophago-jejunos-
the laparotomy portion of the incision. The stomach having tomy-en-Y (Roux’s
been excised, the continuity of the alimentary canal can be re- method).

stored in the manner shown in fig. 501 ; this procedure is valuable because it prevents

regurgitation of bile and pancreatic Juice into the cesophagus, which is so vulnerable
to these digestive ferments, ‘
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Nutritional deficiencies that often occur after total gastrectomy
are so disturbing that an endeavour is being made to provide the
patlent with a pseudo-stomach by interposing (a) an isolated loop
of jejunum or (b) a segment of the transverse colon, each with
its vascular supply intact, between the ends of the duodenum and
the acsophagus, thus enabling food to pass along the duodenum,
or (¢) by fashioning the distal free end of the bisected jejunum
into a food-containing pouch (fig. 502).

The continuity of the alimentary canal having been restored
by one or other of the methods described, the diaphragm is re-
paired and the wound is closed in layers. Water-seal drainage
of the pleural cavity is not always needed ; thoracentesis during
the early post-operative period often suffices.

307

Fig. soz2.—
Hunt’s method of
constructing a
jejunal food pouch.

Upper Radical Partial Gastrectomy.—In essence, the operation consists of a
block excision of the distal portion of the acsophagus, the proximal two-thirds of the

F1G. 503.—Normal disposition of the stomach.
gastrectomy, (b) parts removed in radical lower partial gastrectomy.
Harold Collinson, F.R.C.S. (FEd.), Auckland, New Zealand.)

Rammastedt

inrcision

continuity of the alimentary

FiG. 504.—The

(a) parts removed in upper radical partial
(Drawn for this work by

stomach, the spleen, the body and tail of the pancreas, the lesser
omentum, and the relevant part of the greater omentum, together
with the regional lymphatics and lymph nodes (fig. 503 (a)).
canal is restored by uniting the
oesophagus to the lower end of the closed pyloric pouch (fig. 504).
Ramstedt’s operation is performed upon the pyloric muscle, in
order to prevent post-vagotomy retention in the gastric remnant.
Lower Radical Partial Gastrectomy.—This operation for

The

anastomosis com-
pleted and a

carcinoma of the pyloric end of the stomach involves separation
of the greater omentum from the colon in its entirety, separation

Ramstedt’s op- of the lesser omentum from the liver, and freeing the subpyloric
eration performed.  Jymph nodes. The left gastric vessels are dissected, stripping all
g’f;ﬂf}; ﬁ;‘ :’;"'"' and  fatty and lymphatic tissue around them towards the stomach

The parts removed are shown in fig. 503 (b).

before they are ligated and divided.
The restoration of the continuity of

the alimentary canal does not differ from that following partial gastrectomy.

Claude
Conra

on Hunt, Contempora Surgeon, S
Ramyted:, émumpaﬁwwc-‘huf g urg;un

ical Research Hospital and Clinic, Kansas City, Missouri, U.S.A.
ael Clinic, Miinster.
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Palliative Operations: o ‘ _
Local Resection.—The best palliative procedure is resection of that part of the

stomach containing the growth, for not only does it forestall or relieve obstructive
symptoms, but occult and obvious bleeding from the growth is no
longer possible. Inonlya comparatively few patients in whom the
neoplasm is too advanced for radical removal is the stomach free

enough and the patient fit enough to undergo resection. ‘
Palliative Gastro-jejunostomy.—For irremovable pyloric
3 carcinoma, gastro-jejunostomy should be performed some distance
% from the tumour, so that the advancing growth will not invade the
stoma, at any rate for some time. If the gastro-splenic omentum is
detached from the greater curvature for a few inches, an antecolic

F1G6. 505.— anastomosis to this part of the stomach can be performed (fig. 509).
Palliative gastro- Short-circuiting an Incurable Growth involving the
jejunostomy for  Cardia.—The simplest and the safest method is to mobilise the
incurablepyloric  oreater curvature by dividing the gastro-colic
R?rcmn?a. (A{’” omentum. This permits the dome of the fundus
R to be drawn into the thorax to lie beside the
esophagus above the tumour. After incising the pleura over the
cesophagus and mobilising the latter a little, a side-to-side anas-

tomosis can be made between the esophagus and the fundus.

Many inoperable growths are too extensive for this procedure, in
which case a long Roux-en-Y jejunal loop is constructed. Lifting
up the transverse colon, an incision is made through the peritoneum
at the inferior border of the pancreas to the left of the inferior
mesenteric vein. With the finger, a tunnel is constructed by
burrowing upwards behind the pancreas. An incision having
been made through the diaphragm, the free end of the jejunum
is brought through this remarkably short passage, and an anas-
tomosis made with the asophagus (fig. 506). Fi1G. 506.—
B ; Palliative retro-
Prognosis of carcinoma of the stomach is rather de- pancreatic ceso-

pressing. It has been found that for resectable neo- fnﬁyg_o_}e]unﬂs'
plasms, the longer the history (over two years) the better

the prognosis. This seeming paradox is explained by the fact that if two
years have elapsed since the onset of symptoms, of necessity the neoplasm
1s a slowly-growing one. At the best about 20 per cent. of patients In
whom radical resection is possible are alive after five years, and very few of
those who have undergone total gastrectomy are completely restored to health.
In an endeavour to improve results, O. H. Wangensteen practises what he
calls a “ second look.” That 1S, in order to detect, and if feasible remove, a
recurrence, after an agreed interval the patient is submitted to another
laparotomy. The weighty objection to such a course is that the patient must
be told that he has had a malignant neoplasm removed. The mental anxiety

this engenders is, in the opinion of the majority who are entitled to sit in
Judgment, prohibitive.

SARCOMA OF THE STOMACH
Sarcoma of the stomach accounts for about 3 per cent. of gastric neoplasms.

Lymphosarcoma is the most common vari 1

_ : ty. The tumour, which can be
either a Primary lymphosarcon:!a or, rarely, a part of a more generaﬁsed lymphosar-
€omatosis, occurs more often in men than in women (3:1). The symptoms are

those of a gastric ulcer without remissions. Often a lump can be palpated in the

come large it remains movable. When
umscribed, radical partial or total gastrec-
€ar survival rate is about 30 per cent. Inall

Contemporary, Professor of Surgery, University of Minnesota, M inneapolis, U.S.A.

tomy is indicated, in which case the five-y
Owen Harding Wangensteen,
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inoperable cases a piece of the growth should be removed for histological examina-
tion. Lymphosarcoma includes two histologically distinct types: reticulum-
celled = large cells, and the small-celled type. At least one patient with reticulo-
sarcoma (reported from Glasgow) was in good health five years after treatment with
nitrogen mustard. There is little proof that post-operative radiotherapy improves
the results, but usually it is given.

The macroscopical, and often the microscopical, differentiation between lympho-
sarcoma and anasplastic carcinoma is very difficult.

Leiomyosarcoma occurs with equal frequency in men and women. The symp-
toms, clinical features, and X-ray findings are identical with those of leiomyoma (see
P- 349), but even more often than is the case with leiomyoma, the first symptom is
a massivc hamatemesis and/or mela&na. The presence of a barium-filled sinus
extending into the tumour visualised by X-rays is extremely characteristic of leio-
myosarcoma. Unlike a carcinoma of similar dimensions, the gastric acidity is
unchanged. Usually these tumours metastasise late, and when they do so often
secondary growths are found in the liver. The treatment is partial gastrectomy.
The tumour is more vascular than a carcinoma. It is stressed particularly that leio-
myosarcomata should be attacked with vigour, regardless of the magnitude of the
procedure, as the results are so much more gratifying than those of carcinoma of the
stomach. At least 50 per cent. of the patients are alive five years after the operation.

Neurofibrosarcoma bchaves precisely as a leiomyosarcoma, from which it is
distinguished only by histological examination.

Fibrosarcoma, derived from the subserosa, is the rarest variety and the least
malignant ; it sometimes gives rise to a tumour of immense size, and in the female
such a tumour is liable to be mistaken for an ovarian cyst.

DUODENAL NEOPLASMS

Neoplasms of the duodenum are exceedingly uncommon. Adenomatous polyps
and adenomata have been reported from time to time as a cause of severe melana.
Carcinoma of the first part of the duodenum, where ulceration is so common, is so rare
that many of great experience have never seen a case. The bar to spread of car-
cinoma of the pyloric end of the stomach into the duodenum is Briinner’s glands,
but there is no such obstacle to the spread in the submucous layer which, indeed,
occurs with some frequency—hence the necessity for excising 1 inch (2'5 cm.) of
the duodenum when performing radical lower partial gastrectomy. Carcinoma of
the second part of the duodenum has been described, but most of these cases appear
to arise in the ampulla of Vater (see p. 475). Carcinoma of the third part of the
duodenum occurs from time to time, and the prognosis after local resection is
favourable.

Johann Conrad Briinner, 1653-1727. Professor of Anatomy, Heidelberg.
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Palliative Operations: o _ .
Local Resection.—The best palliative procedure is resection of that part of the

stomach containing the growth, for not only does it forestall or relieve obstructive
symptoms, but occult and obvious bleeding from the growth is no
longer possible.  In only a comparatively few patients in whom the
neoplasm is too advanced for radical removal is the stomach free
enough and the patient fit enough to undergo resection.
Palliative Gastro-jejunostomy.—For irremovable pyloric
, carcinoma, gastro-jejunostomy should be performed some distance
% from the tumour, so thar the advancing growth will not invade the
Stoma, at any rate for some time. If the gastro-splenic omentum is
detached from the greater curvature for a few inches, an antecolic
F1G. 505.— anastomosis 1o this part of the stomach can be performed (fig. 505).
Palliative gastro- Short-circuiting an Incurable Growth involving the
jejunostomy for  Capdia.—The simplest and the safest method is to mobilise the
Incurable pyloric greater curvature by dividing the gastro-colic
carcinoma. (Afrer . s _
O — omentum, T!'us pcrmits the dome of the fundus
to be drawn into the thorax to lic beside the
esophagus above the tumour. After incising the pleura over the
cesophagus and mobilising the latter a little, a side-to-side anas-
tomosis can be made between the @sophagus and the fundus,
Many inoperab]e growths are too extensive for this procedure, in
which case a long Roux-en-Y jejunal loop is constructed. Lifting
up the transverse colon, an incision is made through the peritoneum
at the mfenor_ border of the pancreas to the left of the inferior
mesenteric vein. With the finger, a tunnel is constructed by
burrowing upwards behind the pancreas. An incision having
been made through the diaphragm, the free end of the jejunum
Is brought through this remarkably short passage, and an anas.
tomosis made with the asophagus (fig. 506). Fi1G. 506.—
. . Palliative retro-
Prognosis of Carcnoma of the stomach ijs rather de- pancreatic ceso-

pressing. It has beep found that for resectable neo- ﬂ,hagﬂ'j L
plasms, the longer the history (over two years) the better
the prognosis. Thjs seeming paradox is explained by the fact that if two
years have elapsgd since the onset of Symptoms, of necessity the neoplasm
5 a SIOWlf_f'gl‘meg one. At the best about 20 per cent. of patients in
t\;;hom radical resection js possible are alive after five years, and very few of
- 0se who have undel.'gone total gastrectomy are completely restored to health.
c:ll an ?ndeavour to 1mprove results, O, H. Wangensteen practises what he
o cj;enzeecoig look.” That is, in order to detect, and if feasible remove, 2
Ia > dlt€r an ‘agreed .mtc'rval the patient is submitted to another
parotomy. The weighty objection to such a course js that the patient must

SARCOMA OF THE STOMACH
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