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FOREWORD

Systematized hnowledge about the esophagus has grown at 4
lessurely pace partly because the organ stself 1s so naccessible and
partly because experience with climeal cases has been dispersed
among surgeons, physicaans endoscopists and roentgenologists
\lany of the presious monographs on the esophagus have had 1 par-
ucularized slant because very few doctors of any ilk have looked
at the whole esophagus 1n health and disease This undertibang by
Dr Benedicr and Dr Nardi 1s designed to provide such 1 unified
approach

\ nung as evperts the authors naturally voice impanence with
what they consider complacency on the part of the physiciin when
he 15 confronted by a pauent who 1s having difficuley 1 swallow -
g Trom an over all pomnt of view however one can only be en
couraged by such rangble evidence of the development of helpful
knowledge and uscful technical underrakings which has tahen place
1 two decades \Much of this development has been a product of
the steadily ncreasing scope of thoracic surgery  Open thoraco
tomy hs pernutted a comfortable and studied apprarsal of lesions
of the esaphagus m the Ining panent and so changed esophageal
surgery from a blind and crude undertaling to an orderhy and pro
ductin ¢ apphication of standardized techmics

There 15 sull much to be learned about the evaphagus and s
lestans \ monographic presentanon of the exsting know ledge and
expenience should provohe as many questions as it can provide sans
factory answers In this important aspeet the authors have follow ed
the only tolerable course — humiliny 1n the face of the unknown

Lowage D Cutrann, VD



PREFACE

This book 15 planned to gne the reader 1 reisonably complete
but conerse hnow ledge of the diagnosis and treatment of esophageal
discase Unul recently the esophagus was 1 rather neglected orgin
becuse almost nothing could be donc about it surgically  Now
howeser 1t 15 frequently approached with confidence In the
tharacic surgeon and parely under his stmuliton \ ray techmies
and endoscapic methods have been improved Therefore the nme
secmns appropriate to W rite up our ciperiences as pricticed 1t the
Massachuseres: General Hospreal and as tiught e the Hanard
Medical School

We wish to achnowledge with thanks the ununng secretiml
help of \tiss Priscilla Bouyouhos and Vs \nn Rucher, and the
exeellent illustrime work of VMrs I dith Tagrin

Some of the tllustritions mcluding the esophagoscopre views
shown in color 1n Phtes VI and I\ first appeared m [ ndoscopy
by Idward B Benedicr MDD The Willims and Walkims Com
pamy 1gy1 Ve are deephy grareful to Williims and Willins for
therr courresy 1n making these dlustrations av uhible fo us

The authors apprectate the constant <o operanon of the pub
hisher s staff

Towaro B Besroer MD
Giorcr L Naror MDD
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4 Introduction

derma myasthenin gravss, poliomy elinss, bulbar palsy, and speaific
and nonspeaific nfectious diseases may mmvohe the esophigns
Lsophagius 1s far more common than 1 geacrlly supposcd and
may develop nto flammatory or fibrous stenows True pepue
uleer of the sopliagus 15 not very common, and seems to be re-
lted to esophagits share esophagus, hirus besnn or doodonl
uleer  \grinulocy e csophagitis caused by drug sensinaty, 1
somenmes found YV hen in addion to these diserses one considers
traumn, cxtrnsic pressure, congemtal stenosss emononl dmorders
of swallowing and esophagel virices, one must realize the -
portance of the esophagus

The ear, nosc and throat speeiahist has tradsonally regieded the
esophagus 15 part of his realm Nowadwys, however, the thoriete
surgeon the gastroenterologist, the endoscoprst, and often the i~
y ngologist are interested m esophagoscopy  These speenlists should
therefore heep themseh es mformed about diseases of the esophgus
and bout the best methods of dingnosis and trertment They
should know for chample, when ether bronchoscopy or eso
phigoscopy 1s 1dvisable in carcinomn of the esophagus how nd
when to carry out bouginage for bergn stenosis and achalan, and
whether to refer such cises to the surgeon

The endoscopst be he gastroenterofogast, Iary ngofogst thoncie
surgeon or solely cndoscnplsr must be much more than 1 mere
psser of tubes Fle must see the pitient s aw hole and he able to
nterpret findings on the bass of all narhible mformanon 1bout the
pawear He must, through associanon wath intermsts and surgeons
Leep mformed about methods of dingnosis and teewment To guote
from Churchill s foreword to Benedict s £ ndoscopy (1) Some
one has sud that endoscopy 15 mercly the are of looling through a
tube Could any one be so rash s to sty this of the grea seience af
astronomy  Of course the techmces of both astronomy and undos-
copy cin be brought to the eirnn W level where one my drop
1 quarter m the slot and lool at the moon or for the <|I,"t‘
price watch the sword swatlower ps 2 strp of metal down s
esaphagus Churclull concludes thar endoscopy tis been



Introduction 5

molded mto a producme and sigmficant area of medicme
by making the subject matter of the area first and foremost
the panent and not merely the techmcal shill of tahing a look at
his insides

W hen a pattent wth an established diagnosis of specific esophag-
eal disease presents himself for treatment the doctor must decide
whether the problem requires medical endoscopic or surgical
treatment  An uncomplicated peptic ulcer of the esophagus with
no stenosis and no hemorrhage may be successfully treated by
medical procedures however 1f stenosis occurs the endoscopist
should be called upon for bouginage and 1f the stenosis does not
respond to bouginage surgen must be consdered Usophageal
ulcer may cause massive hemorrhage in which case surgers must
be considered after the first episode and becomes mandatory after
the sccond Carainoma of the esophagus 1s 2 medical problem
when there 15 no obstruction and operation 15 contraindicated be-
cause of age widespread merastases or other serious complicauons
If the csophagus becomes obstructed owing to the discase to
edema or to fibresis following  ray treatment the endoscopist
should be called upon for bouginage f thus 15 not successful the
general surgeon may be consulted VMost problems of esophageal
surgery however require a thoracic approach hence they are best
handied by a thoracic surgeon or by a generat surgeon who has had
a great deal of expenence in theracic surgery

In a large hospital there 1s much to be gamed by discussing
esophageal problems before 2 group consisting of gastroenterolo-
gist thoracie surgeon radiologist and endoscopist Often many
intermusts and surgeons are present at such mectings together with
house staff visitors and graduate and undergraduate students Pa
tients are presented and thar cases desenbed tn some detail by the
hause staff » ravs are shown by the radiologist enduscopie find
mgs are evplamed by the endoscopist and advice 1s given by the
group concerming further study and treatment

It should be remembered that esophageal surgers though firmly
cstablished 15 sull i 2 developmental phase and that only rarely



6 Introduction

will the results of any single series be stanstically vahd Wehavear-
tempted to review our experience i the hight of reports from col
leagues and to present surgical technics which we believe are
currently the safest and most effective

RLFERENCE

1 Besemier E B Ladoscopy, Balumore, Willinms and Walkins 1951
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ANATOMY OF THL

EsorPHAGUS

2

This chaprer reviews onhy those fundamentals of anatonny and
embry ology essentnal for a useful understanding of esophageal de-
velopment and structure The detatded anatomical hnowledge re
quired for c1rry g out speaitic surgical procedures or for under-
standing parucufar esophageal disturbances wall be treared ac
greater length in subsequent chapters

Fusriotocy

The esophigus deselops from the primimne foregut together
with the phary oy and the stomach

In a three week embryo the csophagus s represented by a mere
constriction beewcen phary oy and stomach When the neck dif
ferentates at the beginming of the second month the esophagus
undergoes rapid elongation owing to the development of the lungs
and pleural cavities which process pushes the stomach bachw ards
tnto the abdonunal caviny

The duphragmatic scprum crans\ ersum ongmates from the cer

7



8 Anatonty of the Esophagus

vical mesoderm and descends caudally with the phreme nene
During 1ts des clopment the stomach descends to oy errake and pass
the scptum transtersum, entering the abdomen before the lateral
diaphrigmauc components fuse with the septum trnsversum If
gastric descent 15 slow the stomach may become trapped n the
thoray, and a congenitally short esophagus with thoricic stomach
results This problem and 1ts ramfications wall be discussed 1n de-
tail tn Chapter g

The esophagus and trachea become differentiated dunng the
third and fourth wecks as a resule of the ngrowth of two lateral
septa which fuse and thus form the posterior or membranous wall
of the trachea and the anterior wall of the esophagus The most
caudd portons of these septa fuse last, at the level of tracheal bt
furcation The development of esophagotracheal fistulr (Chap-
ter 26) owing to bnormal fusion 1s thercfore readily understand
able

After trachea nd esophagus have been separated by the fusion
of the lateral septa, the esophageal lumen 15 almost obliterated by
prohferatton of the epithedl inng Some workers believe that
complete obliteration occurs However, others maintun that the
onginal Jumen never disappears These 1rregulinties n the cso-
phageal epithelium have been thoughe to cause atresin stenosis, and
possibly divertcula bur direct evidence 15 licking Large vacuoles
then appear n the thichened epithehum, 1nd hence 1n cross scction
the esophagus m1y appear to hav e several lumina Subsequcently the
lumen enlarges owing to coalescence of these vacuoles Tailure of
some vacuoles to coalesce may explan some csophigeal cysts
(Chapter 18) The mucosa of the esophagus, w hich 15 at first of
simple columnar form, goes through a transient stage of cilation
before 1t attuns 1ts final stratfied squamous condinon At this carly
stage the epithelum of the esophagus 1s thrown into longnudmﬂl
folds and on cross scction the Jumen 1s cruciform



General Features 9

Ge~NERAL FEATURES

The adult esophagus (Plate 1) 1s a soft-walled movable muscular
tube approwimately .5 cm (10 inches) 1 length In the mfantit1s
abour one half this Jength YWhen empty 1t lies flattened antero-
postertorly, and when distended 1t 15 yrregularhy cylindnical 1n
shape It begmns in the nech at the lower border of the encoid
cartilage opposite the sinth cervical vertebra Its upper boundary 1s
marhed on the outside by the low er border of the inferior constric-
tor muscle As it descends through the mediasunum the esophagus
describes a gentle S-curve 1n the anteroposterior plane In 1ts first
or cervical portion 1t tends to lie a Little to the left Accordingly,
the surgical approach to lesions in the neck (e g, dineruculum)
1s made through the left side of the nech In 1ts second or upper
thoracic portion the gullet swings gently to the nght more to the
night of than anterior to the thoracic 1orta For this reason many
ugh lestons are most easily reached through the nght upper
thorax At this level the esophagus 1s immeduarely adjacent to the
night parietal pleura behind the pulmonary hilus and hence 1s vul
nerable to mjury dunng pulmonary surgery In ss low ermost por-
tion 1t agamn swings to the left behind the pericardial sic and then
antenor to the aorta Ie passes through the daphragmane hitus at
the level of the tenth thoracie vertebra Accordingly lestons in thus
arca arc best approached through a left lower thoracotomy It
also shows a general anteropostenor cune from sbove down
wards 1 conformance with the cune of the vertebral column
upon W hich 1t lies

The thoracic duct hes betwcen the esophagus and the preverte
bral fascia in the nght low er postenior mediasinum It erosses over
to the left at the level of the fourth thoracic vertebra and con
tnues 1ts course up mto the neck

The longirudmnal and circular musculature of the upper third of
the esophagus 1s strated that of the lower two-thirds 1s non

stiated This mav be of sigmificance 1n the enology of achalasa
(Chapter 14)
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Fioure 1\ ray appearance in esophageal obstruction duc to hy pertraphy
of the cricophary ngeus Note barium retention in valleculae and py nform
sinuscs
The organ narrows at three ponts (1) 1t its ongin, owing to

the action of the cricophary ngeus (Ngs 1, 2), (2) at 1 pomt 1p-

proumately 7 cm below the cncophiry ngeus, where the esophi-
gus passes behind and to the nght of the 1oruc arch, continuing
into the posterior mediastinum, where at 1 point 4 cm below the
arch 1t passes behind the left man bronchus (the resultant aortc
and bronchial narrow ing may be observed at the time of esophagos-
copy and arc of some mportance as indmarks), and (3) at the

pomnt at which the esophagus passes through the diphrgm e

usually conmnucs 1nto the abdomen for approvimarely 1 e before

yorung the stomach at the eardia



Structure 11

Teure 2\ ray appearance showing filling defect due to hypertrophy of
encopharyngeus

A chest x-ray made 1 the nght anterior oblique posiion demon-
strates the so called esophageal tnangle which the distal half of the
esophagus fills (Fg 3, Plate ) This trangle 15 bounded by the
heare antenorly, by the descending aorta postersorly, and by the
diaphragm inferiorly

STRUCTUREL

The csophageal wall consists of four coats (1) adventma (2)
musculans (3) submucosa and (4) mucosa. The esophagus differs



Fiatrr 3 \-ray appearance of normal esophagus passing through the
esaphageal triangle The normal folds are well shown by relief techme
Constrictions due to the cncopharyngeus aorta and left mam bronchus
can be seen It 1s also obuious 1n this view how dilation of the left auncle
could cause an extnnsic filling defect of the esophagus, Ths 1s usually
best scen 1n a Jeft lateral projecuon dunng 2 banum swallow



Arterial Supplhy 13

from the rest of the gastromtestnal tract 1n that 1t has 110 serosal
cosering An outer fibrous sheath takes the place of the serosa This
adventtral layer contains the vagt and many of the larger blood
vessels

The muscular coart 15 composed of outer longitudinal and wner
circular fibers Approumately 4 cm below the cricoid the posteror
longitudinal fibers dnerge mto two bundles which pass upward
and forward and 1nsert on the cricord cartlage A Veshaped defecr
1s left betwcen the diverging bundles this 1s filled by the circular
muscle fibers and 15 remforced by some decussating longitudial
fibers and, supeniorly by overlapping cricophary ngeus fibers Tus
V shaped defect 1s erroncously considered to be the site or ongin
of dnerucula Dnerncula (see Chapter 16) actually ongmate
from the triangular space (Plate 11I) Berween the arcular and
longitudinal muscles 1s the intermuscular septum contaming Auer-
bach s plevus and a vascular networh The aircular muscuhiture 1
rclatnely weak and although a longitudinal closure can be sans-
factorily effected a transverse closure as in end to-end 2nastomo-
sis may be precarious Accordingly sutures should be placed as
horizontal mattresses 1 this layer and chief reliance should be
pliced on the mucosal lay er

The submucosa contans many mucus glinds and blood ves-
sels Metssner s plevus and a nich svstem of Ivmphanies

The mucos1 1s pmhish at the upper end of the normal esophagus
and gradually becomes a pearly white untl there 15 an abrupe
change 1t the cardia where the red rregular gastne mucosa be-
ans The esophageal mucosa consists of (1) a thick Inver of stran
fied squamous epithelum () a thick Iaver of connectine tissue
and (3) a strong musculans mucosa This hist 1s the enncal layer
for the placement of sutures in esophageal surgeny

ARTFRIAT Suppiny

In the neck the esophagus 1s supphied (Plate 1\ ) by the superior
csophageal arteries which anse from the inferior thyroid arrery



14 Anatomy of the Esophagus

and the highest mtercostal arteries In the tharas the muddle eso-
phageal arteries originate directly from the tharacte 10rta and from
some bronchial and intercostal arrenes In s Youest porean the
esophagus 15 supplied by the mferior esophageal artencs, which
arise from the 1bdominal aorta, the inferior phrenic artery, and the
left gastrie artery

The portton of the esophagus djacent to the tracheal bifurca-
tion usually has the richest blood supply The low er segment of the
thoracic esophagus 15 the nexe richest The upper hlf of the the-
racte esophagus just below the region of the tracheat Iifurcauon 1s
belies ed to have the poorest blood supply , the surgeon should heep
this 1n muind when planning an esophagest anastomosss at this Jevel
below the aoruc arch

Vesous CHANNFLS

The venous distribution (Plate 1V) corresponds to the arteral
supph The superior esophageal v eins dramn mto the subclnan and
thyroid vemns The muddle esophageal vems drun nto the 12y gos
1nd hermary gos vems The dramage of the lower thoracic 2nd
abdominal esophagus takes place through the coronany, left gastric
and splenic vemns which are tbutanes of the portal vemn In tlus
fashion a communicatson 1s established bers een the porral ind svs
temic cireulation to which we will refer agam i the chapter on
csophageal varices and portal hy pertension (Chaprer 17)

LyMpuatics

There are two Iymphane pleuses (Plite V) 1 the esophagus
one 1n the submucosal laver which 15 contmuous wth that of the
pharynx and wnother which lies beew een the muscle Iavers

It has been generally aceepred that there 1s a regonal Ivinphane
druinage sy stem for the esophagus However, the collecung chan
nels in the submucosa run far lang distances before perforaung
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Surroundung Structures 1,

the wall and dramning mto a group of nodes Accordinghy the con-
cept of a segmental node distribution 1s open to question

NERVES

The esophagus has a dual nerve supply (Plate V) Parasympa-
thetic fibers are supplied by the vagus nerve The recurrent laryn-
geal nerves supply the upper poruon and the vagal trunks supply
the remainder of the esophagus directly sending parasy mpathene
pregangliome fibers to the musculature Svmpathetic fibers are
supplied 1n the neck by the superior and inferior cervical gangha
n the thorax by the upper thoracic and splanchnic nerves and in
the abdomen by the cellac ganglion These probibh  consist
largely of postganghonic motor fibers s previously mentioned
these nerves form plest within the esophageal wall The gangha 1s
soctated with these plewt are \ngal they represent the origin of
postganghonic sympathenc fibers The afferent pathways arc not
Lnown

SURROUNDING STRUCTURFS

The esophageal hiatus i the daphragm s formed by two ants
tomotic muscular bundles which oniginate from the ventril poruon
of the crural pillars decussate surround the esophigus ind enrer
mto the tendinous diaphragm \ entral to the esophagus these fibers
are renforced by others of the diaphragm The hiatal muscuhiure
1s the most important means of fixition of the csophagus The lat-
ter loops under the hiatal muscle sling which pulls bachward and
to the right, mantaining and accentuating the phy siologie ngula
ton betw cen esophagus and stomach The esophagus nd vaigus
nenies pass through the hiatus surrounded by loose reticular tissue
which pernuts slldm" and contmns the paracardial hmph nodes
Above and external 1o thus nssue a layer of conneerne msue nich
1 elastie fibers 1s attached to the fascia propra of the csaphagus
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and below 1s fised to the margins of the hiatus and 15 continuous
with the subdiphrigmatic and transversahs fasera This phrenico-
esophageal higament constitutes another means of chisuc fivatnon
A third less important means 1s the peritoneal reflecion



PHYSIOLOGY OF THE

EsoPHAGUS

3

Phy siologic 1ny estigattons of the esophagus are essennally studies
of swallowmg and of the mechanics of transport of nutnition from
the phary n\ to the stomach

The mual stages of sw allowing are oral and voluntary they
consist 1 formmg a bolus and delnering 1t mto the postenior
pharymy The resultant smulation of the posterior wall of the
pharyny and of the soft palate tongue and epiglotus imuates a
senes of imoluntary coordinated reflexes which propel the bolus
mto the upper esophagus and mmtiate the esophageal phase of de-
glutinon

The ericophary ngeus which guards the entrance to the esopha
gus 1s normally 1n a state of moderate tomic contraction this con-
tractton except when vomuting tahes place prevents regurgitation
of food and the entry of esophageal secretions mto the mouth This
tomic contraction 1s quite evident to the esophagoscopist The en
cophary ngeal sphincter 1s 2 powerful one atsalwavs closed excepr
when deglunnion or cjeetion as actualls occurning The nonmal
tone of the cncophary ngeus 15 quite vamable i different pensons

17



18 Phbysiology of the Esophagus

and this vanability 1s the chief factor in the ease or difficulny of
carry ing out esophagascopy

Liquids and semi-solids pass dow n the esophagus whether or not
penstalsis takes place (4) The persstalsis mnitiaed by swallowing
howesver conunues in s usual fashion

Normal penstalsss i the esophagus has been shown to consist of
two ty pes of waves

(1) a primary w wemuated by deglutinon stirnng At the upper
end of the esophagus procceding without interruption to the
cardry, nd providing the chief propulsne force for moving a
bolus, and (2) a secondary wve which 1s imittated not primarily by
deglutition but secondarily by distention of the esophagus These
wanes are absent in the upper third of the esophagus (-) begmn at
about the level of the aortic arch, and are less powerful than
prmary waves (6) Liquids and semu solids pass down the csopha
gus whether or not penistalsis tahes phce The penstalas mitnred
by swallowing however contimues 1n ats usual fishion

Tertnry wases reserse persstalss and other contractions have
been described but these are probably abnormal and will be con
sidered i detml with the esophageal discases wherem they are
present

The transit of a bolus of food to the end of the esophigus re-
quires about 5 scconds At this level there 15 usually 2 momentars
delay unul the cardine sphincter relives and pernuts the pisige
of the food into the stomach The normal cardi then quickly closes
nd pres ents regurgitation of gastric contents bach into the csopha
gus
The normal propagtion of penstaluc waves and their coordint
tion with eardine relnaton are probably dependent on proper svn
chronization of the 2ction of the sy mpathene and parasy mpithene
nerves The vagus or parasy mpathetc nenves are probably respon
sible for the muntemnce of the normal tone of the esophagus
Penstalsis n the esaphagus 1s mediated through its exennsic motar
nerves (the vag) and 1t does not occur w hen these are dnaded or
when tharr centers n the brain are paralvzed as durning anesthesn
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Animal expeniments suggest that the funcuons of the parasympa-
thetic nery es are motor 1n the esophagus and inhibitory at the car-
dta and that the sympathenic ners es act antagontstically  Such clear-
cut antagonisuc action of vag and sympathetics has not been
convinemngly demonstrated 1 man This problem w 1l be constd-
ered further sn Chapter 14

The cardiac sphincter of the lower esophagus remains ss difficult
to find as the cricophary ngeus 1s accessible The term cardia has
no precise anatomic connotation It was comed by Galen who be-
lieved that discases of the lower esophagus simulated disorders of
the heart It 1s doubtful that an  anatomic  cardiac sphincter eusts
even though the arcular muscle coar 1s shghely thicker at the
lower end X ray studies have shown that there 15 2 physiologme
sphincter located 1 to 3 cm above the level of the duaphragm This
sphincter can usually be scen by esophagoscopy 1n fact st may be
so ughtly closed that 1t prevents the passige of the esophagoscope
mto the stomach It relaves under general anesthesa This con
stricting area has been termed by some the lower esophageal
sphincter Tt may occasionally be confused with a lower esophageal
ring (sce Chapter 13)

The closure of the cardia 1s probably the resultant of three mam
anatonic and phy siologic factors

(1) The mcreased negatine pressure m the chest and the -
creased positne pressure in the abdomen combine to cause the
aseent of the cardia through the hiatus The nght crus of the
diphragm hinks and compresses the gullet and thus tends to pre-
ventregurgitation (This may be seen on inspection )

() The acid gastnie contents may sumulate the physiologie
cardiac sphincter to contract

(3) The cardiac valves The oblique insertion of the csophagus
on the stomach forms the <o called valve of Guberoff The angle s
formed by the left wall of the csophagus and the nghe wall (;f the
gustric fundus This angle 1s mamntained parthy by the contraction
of a sting of muccle fibers known as the muscle loop of Wills
parth by the ballooming of the rastne fundus by the normal e
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bubble and partly by the gastrophreme higament Another valic
effect results from the lefrward turming and partial ewasting of the
termmnal portion of the csophigus unmeduately below the din-
phragm

The dirphragmatico-csophageal liggment may lso play a role i
competence and deglutiion Lumer (3) orgmally descnibed this
structure s 1 continuion of the transyersalis fasctr on the under-
surfice of the duaphrigm It divides ar the hitus meo (1) an
scending pare that estends upwards and atraches to the lower
esophageal musculature and (L) 1 descending hmb attaching ae the
cirdia This structure 15 antagomstic to the longitudinal muscula-
ture and presents the esophagus from pulling the stomach 1nto the
chest during degluntion

Intrinsic mo ements Normally the esophagus 15 1 iy musculir
tbe (Plue VI 1, #2, see also Igure 3) Penstalsis occurs
only after a distinet act of swallowing Perstaluc waves i the
csaphagus are best observed 1t x-riv eximmgon, they cannot be
seen at esophagoscopy  The reverse penstilsis which ocenrs m the
esophagus during belching regurgitation, 1nd vomang also may be
abserved by \-r1y but not by esophagoscopy  Another meninsic
movemeat of the esophagus 1s spism This m1y occur throughout
the lengeh of the esophagus and Iihewsse can be well demonstrated
by 1-r1y examination but not by esophagoscopy  Such sprsm s
known 15 csophagospism  this is discussed i dernl m Chapter 15

Lrtrnste mo.ements Normal respirinon ewses heele obsers -
able change m the lumen of the csophagus How ever, durmg decp
mspirition the esophagoscopist notes 1 4 dening of the Jumen
which m1s miolie the eardiac onifice Such a widened lumen may
greathy help the exammer by permuang a betcer vtew of 2 strie-
ture 1 ctremoma or a foreign body Beteer forceps spice for re-
moval of 1 bropsy spectmen or 1 foreign body m1y be obtuned by
ashing the panient to trhe 1 deep breath Such a deep inspirnon
also may help the exumner to find the direction of the lamen and
10 pass the esophagoscope deeper anto the esophagus or through
the cardiac onfice into the stomach
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22 Physiology of the Esophagus

agus 1s filled with e the patent 1 able to swallow the banum
and let 1t pass 1o the stomach wichour emprying the gs fram
the esaphgus After 1 ume che esophagus 1s emptied w ith a sudden
belch and the process begins agun

Cricopharyngeal bypertrophy 1In rare cases the powerful crico
phary ngeal sphincrer becomes hy pertrophied and this cuses same
esophageal obstruction (1) Such a ciwse s shown m Figures
t and z The pauent whose \-riys are sllustrated has been
partilly relieved by esophagoscopy and bougnage Rogers (,) re
ported a pattent with dysphagn assocrted with encophary ngeal
spasm who was treated successfully by bilareral superior cervical
ganglionectom
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Pratr VI I sophagoscopy

1 Nomnl esophagus at about the nud thoracic portion at the end of ex
piration Notc smooth  pale pink mucosa 1 sophageal lumen contraces
down and often dimppears completely at the end of exprration

2 Normal esophagus shghtly Jower down dunng mspiration The normal
esophageal lumen cxpands marhedly durnng mspiration

3 Muluple tehingicctases of the esophagus i a child two years old whose
chief sy mprom had been hematemesis

4 Alarkad csophagitus fower end of the esophagus n a muddle aged man

whose cued complamnts were substernal burmng and <ome dificulty n

swallowing sold food | sophigoscopic bropsy confirmed chronic esopha

wits Bhind dice and bougmage resulted in marked improvament
Influmed  «demitous easly bleeding gastric rugae in a harus herma

| sophagoscopc ropsy showed chronse gastritis in the hermated poruon

of the stomach Taaphigoscopy and Louginage gave considerable relief
Appuarinee of bemgn stricture of the csophagus as seen at the ame of

csaphapmscopy  The Jumen of the esaphagus s contracted to a duceer

of approumatcy only * mm There s smooth concentnie narrowang with

shight nflunmanon Thas patsene bad had a subtoral resectton for duodenal

aleer followcd by repurgitation and esophigius Bougies sizes K to 24 were

passed through the ewophagoscope and the patient was relicved

-
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FUNDAMENTALS OF

DiAGgNOSIS

4.

CrinicaL MANIFESTATIONS

A thorough chmecal history 15 essennal as this may reveal the
first indication of esophageal discase In fact the dragnosis m1y
be mussed 1f the physician does not inquire in detml abour dys-
phngn ody nphagia heartburn substernal pan @25 nsca vonut-
mng regurgitanon hematemess melena anorevia loss of weght
excessne salnanon cough nowy deglunnon fump i throat
hoarseness and chohing and gagging It should also be bome
muind that fever pulmonary emphysemt and shoch may be en
countered n perforated or ruptured csophagus

Dysphagrr means difficulty m swallowng V¢ muse disungussh
between dysphage 1s difficulty n the 1t of swallowing and dyvs
phagn as a feeling that food 1s stuck n the csophagus Some pa
uents deny any difficulty 10 the act of swallowing but admie that
food scems to get stuck before it reaches the stomach This s a
correct and important observinon Difficuley 1 the act of swal
lowing w less frequent than the fecling thar food s stuck 1 the
csophagus The former 1s likely to indicate my asthema gravs or

3
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some type of piralvue dy sphagn such s oceurs n poliomy eliss
bulbar palsy, medullary mfrenon, diphtherstic neunins snfectious
pohyneuris with paralysis of the tenth nerve, wnd nerve traums
with resultny glossophary ngeal parilysis

The fechng thar food 1 stuch in the esophagus 15 often ane of
the carhiest and most mportane sy mptows of esophageal diene It
15 usually 1 conconutant of carcinoma, bemgn mfhimmters steno-
s1s, congenital atresi, caustic stenosis, ichilasn and obstruction
due to web or foregn body ke m1y be present i esophagins
csuphageal uleer, huatus hernn, disernculum, bemgn wmor and
speeific mfccuous discases This type of dysphagn ako my be
cansed by cunnsic pressure on the esophagus, and 1t may be pres-
ent 1 pellagry and scleroderma

Lmononal dysphagir, sometmes termed globus by stericus hys
teneal dvsphag, or functional or psychosomauc dysphag, 15
rare

Odynpbga means panful deglonuon Jr 15 somenmes found
n esophagenl uleer, sevcre esophagits benign stenosss, and forega
body obstruction

Heartburn 15 too common a sy mptom 10 be m iy Wy speatfic
for csophageal disease It may occur m esophagis, bemgn
stenosss esaphageal ulcer, hitas herm ewsue stenosis carcinomy,
and achalasiy

Substernal pun also 1s not specsfic for esophageal discnse, but
should fead one to consuder esophigns benign stenosts esopligeal
uleer  fuatus hernn,  foreign body  obstrucnon tumor nd
whalasin The pun of csophageal disease myy be very much hke
thit of gy pectors Obvsoushy the differentivon s of veny
grear smportance

Gas Patients with esophagius, bemgn stenosts esophuget uleer,
Tuatus hernn or achahsa may complam of gas but st n ¢ aon
specific complunt Inibshiry 1o belch s somenmes a rather distres
ng accompamment of Jower csophagesl obstruction  panents
su?fmnq from st are often greath pleased to be able to belch
normalhy agam after bougiage
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Nausea 15 a symptom which may be present in almost amy
disease of the esophagus but 1t occurs n so mamy other disorders
that 1t 1s not significantly related to the esophagus

Vomnting 1s a common symptom of many diseases 1t leads one
to think first of the stomach for by defimuon to vomit 15 to
eject from the stomach through the mouth’ Real vomiting there-
fore cannot be pnmanly due to esophageal discase \'ommng m-
plics 2 muscular contraction of the stomach wall with reverse
penstalsis Reverse penstalsis of the esophagus may occur but it
leads to regurgitation rather than s omiting

Regurgitation 1s one of the commonest sy mptoms of CS()ph’Igc'll
obstruction It 15 an overflowing of sceretions flwd and food
material from the esophagus through the mouth Such maernl
may be expectorated or may be aspirated 1nto the trichea with
resultant tracheobronchial and pulmonary nfecuon Overflowing
of such maternl at mght often results i drooling It 15 a promunent
svmptom of achalasta, especaally when the condition 15 of long
standing It also occurs in other types of bemgn and milignane
obstruction

Hematemesis: Stnetly speaking this means the vomiung of
blood In pauents with csophageal vances massne regurgitanon
of blood 1s common since 1 large amount of blood mwy 1c-
cumulate in the stomach from these vances Bleedie also may be
caused by esophagiis esophageal uleer huatus hernta bemign or
mahgnant tumor and occasionilly by a foresgn bodsy or dinerncu-
lum Such bleeding usually occurs in relatnely small amounts 1n
which cise blood may be found in the stool or regurgitated
csophageal matenal (Sce Plate VI 23)

Melena may occur owing to esophageal vances or esophagel
uleer Other diseases of the csophagus such as csophamtis hiatus
hernn or tumor may produce occult blood m the stool burt they
seldom produce melena Morever since mamy diseases of the
stomach and antesine may gne nse to melen2 these poable
sources of bleeding also should be 1my esugated

fnorextass a fairh common complaint in esophageal earcnoma
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It occastoniily occurs in esophageal obstruction due ro other civses
Sinee 3t 15 also found sn carcinoma of the stomich and 1 many other
conditions 1t does not conclusn ¢ly sndicate esophageal discase

Loss of weight 15 another nonspearfic symprom of many disor
ders Ir1s not sigmhcant n the early diagnosss of carcinoma any -
where w the bady  since 1t usually oceurs late 1 the diserss no
matter where the pumary tumor 15 Loss of weight duc to Jimmced
food intahe occurs 1 1l v pes of esophagend obstrucnon 1 x not
diagnostic of cwemoma of the (sophagus

Lxcessrie salte on 15 commonly seen 1n esophageal carcnomn
but also occurs 1 other ry pes of esophageal obstruction

Cough when it oceurs 1 esaphageal discase 1s usully duc to as
prration o the larvny or the tracheobronchnt tree of matenal
regurgitated from the esophigus Such aspiranon ma occur n
achihsit and 1 frequently el es place at might when the pancnt
ts recumbent 1nd asleep It occurs much less commonh 10 other
tv pes of esophageal obstruction Fistulons communication between
esophagus and cracheobranchual tree lso s 1 cause of cough

Noisy degJutttion 1s commonhy found in hypophany ngerl or
esophigeal dneroculum but may oceur i elderly peaple 1 the
absence of demonstrable diserse

Lump i throte W hen 2 patent mahes this complaint ane miust
fook for ciery thing but may find nothing Such 1 complant must
he m\cstxgﬂcd vy lin ngoscopy ph1n ngoscopy, bronchas
copy and esophigoscopy  The ssmptom may be due to tumor
but 1 often seemss to be of funcnonal ongin and s not
frequently duc to cancerphobia

Horscness often mdicates sninnac Janyngeal disease but alsn
aceurs }nrnl\ sis of the rccurrent lary ngeal nerve dug to pres-
sure Carcinomn of the esophagus with invwon of the recurrent
fary ngenl nenve 1s 4 farrdy common ctuse of harrseness

(Iy;h"g and gagsang ocenr prmanhy a5 4 result of lesans of
the larsmy and pharyax but somenmes secondinhy, owing w0
csuph:lgczll obstrucuon wirh aspiranion of cwph:gml conrents
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Rabprorocy

In any case n which there 1s the shghtest suspicton of esophageal
discase \ray ¢ 1on of the esophagus by an evpert radiol-
ogist 1s essenual Unfortunately there are some radiologists w ho
do not exanune the esophagus with sufficient care and thus lesions
may be missed

This book 15 not intended to teach 1\ ry techmic but it should
be potnted out that a good \ ray study of the esophagus ought
to include v esugation of the pharvnx and pynform sinuses the
mouhty of the vocal cords the acnon of the encopharyngeus
the 1ppearance of the esophageal mucosa the nature of the penistl-
tuc wave the speed of banum passige the appearance of the
cardiac onfice and any evidence of hatus hermy The Valsaha
maneuser may be helpful Spot films arc often essential and dur-
mg flusroscopy the pauent must be rotated i varous postions
—anteroposterior oblique and lareral both stainding and recum
bent The double-contrast method (contrasung the barum vis-
uahzed mucost with swallowed air) 1s useful The fleubnlty of
the esophagus should be imvesngated any ngidiny indicates diease
Intrinsic defects and abnormal exerinsic pressure must be care-
fully studied

Although 1 negamve \-ray cxamunation goes a long w1y toward
assuring the chineiin and the pauent that there 1 no disene 1n the
esophagus  the dingnostic value of the method 1 hmired no
bl 1n crses of esophagins web varnces and non opaque forergn
bodies Morcover 1t cainnot always be relied upon to differentiate
bergn and malignant esophageal obstrucnion: Therefore although
\ ray examinanon should usually be the first procedure esoph
agoscopy 15 also of verv grear mportance m the dignoss and
treatment of csophageal discase
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Esornacoscors

I:sophngoscop) (Chapter 5) 1s generally indicated whenever
esophageal discasc 1s suspected This 15 parucularly true i the fol
lowing cascs

(1) If the radiologsst 15 1 doubr Tor example 1 evaminmng 2
smooth stenosing lesion of the esophagus the ridiologist may be
unable to differentite spasm, benign stenosts, and carcmoma
Esophigoscopy with bropsy should result m A postne dng
nosis

(=) If v histolagtc diagnosis 35 desirable Lyven when the roent
genogrim shows 1 farly o pical picture of carcimoma it 15 1
portint to estibhsh diagnosis through biopsy before decidmg on
thoracotomy or -1y therapy

(3) If x-rys are negatne but esophageal symptoms persist
Lsophagoscopy m1y reveil esophageal web, esaphaginis, or esopht
geal erosions

The more cvpert the radiologist s m the dngnosis of cso
phageal disease the less Il ly 15 1¢ thar the endoscopist will change
or 1dd to the s-r1y diagnosis How eser, foresgn body 1n the csoph
1gus often requires csopfﬂgmcum for dngnosm as well as for re-
movil Isophagoscopy 1s often indicated i the dignosts and
trewment of bensgn peptic stenosis caustic stenosis web and
achalisit Lsophageal vamces arc sometimes scen by csophagos
copy when they cannot be visualized by radiology

The brsic techmcs of esophagoscopy are discussed mn Cliprer
s In pcrfnrmlng csophagnscnp\ 1s 1 dngnostic prnccdurc 1t
should be remembered thae winle it 15 usually possible o see 4l
parts of the esophagus with an open mbe csophagnscope foreign
bodies may occasonally be lost m the folds pirncubicdy m the
region of the crcord cartilage In megacsophagus 2s seen in fong
\(;t\dlt\q achalasia the tunen of the esophagus is so large and may
be so u;uch obscured by food matersal thar complete myestig snon
1s racher difficult 1 such cases exannatton should he preceded by
esophageal Javage (see Preparation of Patent page 40) An ade-
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particularly difficult not only because of the size of the organ bue
also because the esophagus 1s often filled with flud

There are other examples of the value of cytologic examina-
tion 1n the diagnosis of carcinoma of the csophagus but they are
less strihing than the case descnbed above For example, 1n one
case carcinoma was bebieved to be the most Iihely diagnoss after
\-ray exanmmation but three esophagoscopies were performed be-
fore a positive biopsy specimen was obtamned In ths case it was the
cy tologic study which confirmed the diagnosis The carcinom was
small and the biopsy forceps presumably had been passed beyond
the leston and (as 1s very unusual) too deeply into the lumen be-
yond the stenosed area

A word of warning should be added regarding the possibiliry of
false positive ¢y tologic erammatons Of course one should not
proceed with major surgery on the basis of cell study alone \
very definite \ ray dignosis of cancer plus positive findings from
cytologie examination mught be sufficient but the combmanon of
1 doubtful \ ray exumnation and positive ¢y tologic ﬁndmgs would
be an indicanion for esophagoscopy 1nd biopsy as 15 illustrated by
the following case

W G asqyvear old white mn entered the hospital for the first tme
m a semcomatose condition having been dninking heawsly  According
to the statement of a brother the pauent had been a chronte alcoholic
for many vears On the dav before admission he had vonnted blood and
prssed tarry stools

\ ray cxammanon showed no esophageal vances but revealed 2
shight defornuty 1 the lower esophagus with what appeared to be a
nng of calarficaton suggesting hemangioma The possibility of tumor
could not be excluded A hiatus hernia was noted

T sophagoscopy performed a few davs later showed the lower § cm
of the esophagus to be conaderably inflimed and eroded There were
thick folds which at fint suggested carcinoma but later appeared to be
rehineh smooth wirth numerous bleeding hemorrhagic erostons but
no deep ulceration Since there had been no dysphagna bouginage was
not necesan, There was no evidence of hemanmoma Several Iapuies
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mm -35 cm instrument being advisable for babies, the 6 mm, 35 cm
for chuldren up to three ycars, and the 7 mm, 45 em for children
from four to fourteen v cars of age

VML ST,

Figure 5 Standard full lumen 7 mm_ 45 em  Jackson esophagoscope
equipped with Tucker thumb valve The g mm lumen 15 the one most
frequently used for adults

The 45 em esophagoscope reaches che cardine onifice m most
adults There 15 also an instrument 53 em long wiich will piss
through the cardinc onfice into the upper stomach, exammation
of these areas 1s often very mmporrant  Larger esophigoscopes
with lumens of 10 11, and 12 mm may be desirable when dilat-
tion with lirger bougies 15 necessiry  (see Bougmage, pige 4b)
For cxample, the lrgese bougie that will pass through a 9 mm
esophagoscape 15 %26 Irench The 1o mm 'scope will accom
modite 1 .9 bougie, the 11 mm 1 =32, and the 1. mm 1
235 The larger esophagoscopes are correspondingly fard to pass
espeenlly at the enicophary ngeus nd should nor be used except
m well-relved, normal sive adults If difficulty 15 encountered
passing the cricopharyngeus 1 =.4 French bougie 15 tubrcaed
and used as a guide through the esophagoscope to find the lumen
after which the esophagoscope 15 passed nto the csophagus being
gwmded by the bougie

The Negus esophigoscope which has proxumal llumimnon
and avery hirge lumen 15 useful in passing the Souttar tube 1n cer
tan cases of woperable carcmoma of the esaphagus  (Unfortu
narcly we have not had good results with the Soutzar tube )
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mm -35 cm strument being advisable for bibres, the 6 mm, 35 em
for chldren up to three years, and the 7 mm, 45 cm for children
from four to fourteen y ears of age

Ficure §  Standard full lumen 7 mm_ 45 cm Jackson esophagoscope
cquipped with Tucher thumb valse The g mm lumen 15 the one most
frequently used for adults

The 4, cm esophagoscope reiches the cirdnic orifice 1 most
adults There 15 1lso an smscrument 53 em long wiich will prs
through the cardiac ontfice mto the upper stomch, evumnaton
of these arcis 15 often very amportinr Larger esophagoscopes
with lumens of to t¢ 1ad 1. mm may be desiwable when dihin
tion with hrger bougtes 15 necesary (see Bouginage pige 48)
For eximple, the largest bougic that will pss through 1 9 mm
csophagoscape 15 20 [rench The 1o mm  scope will accom
modite 1 =.9 bouge, the 11 nm 1 =3.. and the r. mm 4
235 The larger esophagoscopes re carrespondingly hard to pss
espeenally at the cricophary ngeus and should not be used exeept
i well rehsed, normal-size adules If ifficulry 15 encountered it
passing the cricophuryageus 2 .4 French bougre 1 lubricated
and used 15 1 guide through the esophigoscope to find the Jumen
fter which the esophagoscope 1s pussed 1ato the csophgus bung
gurded by the bouge

The Negus csophagoscope which has proumal flummanon
and a very large lumen 1s useful i passing the Soutear tube an cer
tam cises of ]nnpcmblc carcmomn of the esophagus (Unforee
nately we have not had good results with the Souttar tube )
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Suction

Most modern operating rooms are equipped with wall suction
strong enough to diide mto two parts one to connect with the
asprrating channel m the esophagoscope and the other with an
independent aspirator The latter 15 useful when 1t 1s necessary to
reach speaific areas of mucus or bloody sceretion which lie a few
centimeters beyond the tube mouth and also when the suction
channel 1n the esophagoscope becomes plugged The independent
aspirator should be 50 cm long for 2 45 em esophagoscope and
6o cm long for 1 53 em esophagoscope If wall suction 15 not
avaihble, v inous ty pes of suction pump mav be used

Sponge carricrs

These (Mg 6) are essential to hold ghtly the small endoscopic
sponges which must pass through the esophagoscope to enable

Ficurr 6  Sponge carrier

the wiping 1way of mucus secretions and blood The sponge
carrier should be 50 ecm or 6o em long depending on the length
of esophagoscope selected

Endoscopic sponges

Thesc are made 1 four sizes to fit the lumen of the esophago-
scope (4 mm s mm 7 mm 9 mm) They are best made from
3 mch closely woven gawre bandage Mewunng plates are con
vement bue nor essental The plate 15 placed crosswise on the
bandyge and a thread s pulled from the bandage with a i
order to mark the evact width of unfolded sponce to be made
The gauze recrangles are folded endwre and then once in the
middle and strung together on a safery pin They are autoclaved
before use
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Fiotre 3 Various ty pes of cutting forceps for tissue biopsy with close up
views of the same forceps From top to bottom Jachson forward-cuttng
forceps Robertss forward cutting forceps Roberts s side cutting forceps
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Ficerr 8 ‘The three most uscful forceps for remoting fnrcngnilfx'm:::r
with close up views of the same forceps These forceps come i dific! et
lengths as shown From top to bottom side curved forceps forceps

globular objects rotauon farceps
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Forceps

The most useful forceps for dagnostic esophagoscopy 1s the
Jackson cutting forceps (Fig 7) for ussue biopsy A good bite
with this forceps almost always gives an adequate specimen for
microscopic diagnosis For foreign body removal the side curved
forceps (Fig 8) 15 helpful the large-size forceps for globular
objects enables one to extract preces of meat without difficuley
and the rotation forceps 15 valuable for grasping flat objects such
as comns and flat picees of bone

Esophageal bougies

Woven silk bougies (Fig 9) attached to a fleuble steel shaft
are essential for dilatation 1n stenosis of the esophagus They are
graduated 1n size from 28 French to #35 French the smallest
size bcmg necessary for finding a uny lumen the =.6 bang the

e -t . (7D WOt AP LING o3Pw |

Ficerr 9 French esophageal bougie #:7 with fleuble silh woven up
fastened to a steel shaft

largest that wall pass through the 9 mm csophagoscope They are
mportant in dealing with bengn inflammatory stenoses hye strie
tures and webs and sometimes achalisia and carcinoma A large-
size bougic 15 someumes helpful in finding the lumen at the level
of the cricophary ngeus

Opcratng table

Although a speenl operating table 1s not required it 15 most
convenient to use one with a shding top (F1g 10) which enables
the patient to rest hus head wath lus neck muscles relaxed unul 1
1s held by a tramed assistant (sec page 41) \When the pauent
has to work humself up toward the head of the ordinny operaung
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PrEPARATION OF THF PATIENT

The esophagus should be empty  Usually this condition can be
effected by the panient s fasung for 1 few hours before the proce
dure Smail amounts of water may help to clem the csophagus
Lien sn cases of farly complete obstructon due to carcimoma or
bemgn stenosss, such preparation 1s usvalhy adequate, and further
cleansing can be secured by aspiration and sponging In long stind
g achalasia with megacsophagus however, 1t myy be advisable to
cleanse the dilted esophigus by lavaging 1, using a large old
fashioned stomach pump and 1 wirm weak solution of sodmm
brcarbonate Adequate sedation can be obtuned by gining o 1 gm
or o. gm of Nembutal two hours before the procedure and
morphne sulfate (10 to 15 mg) and atropme sulfie (o4 mg)
subcutaneously about one-half hour beforehand If the esophagus
1s badly obstructed o 12 gm of sodmum lummnal gren subcutine-
ously may be substituted for the Nembutal capsules

The mmount of sedation depends to some extent on the size and
general make-up of the paent A Jarge, nervous thick set patient
with 1 short nech small mouth, and full set of teeth nawurally
requires more scdatton than a small phlegmatic person with a long
flesable nech large mouth, and remosable dentures

ANFSTHFSIA

Gargling with a 4 per cent solution of cocane 13 nsually ade
quate, this should be repeated once after 2 5 minute meenal A
. per cent solunon of \ylocune 15 now routtely used 1 our
chinic 1t 15 considered less tavie than cocune Some piuents how
ever require genertl anesthesta The nsh of traumn to the delicate
esophagus 15 so great n an uncooperine patent that gcncrﬂ]
anesthesin 1s well worth while under such condinons An expe
rienced anesthestologist can usually effect this sich ntras cnoush
adminmistered  pentothal  anectne combined  with meratracheal
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1ntubation (to permit artficial respiration in case of bronchospasm)

Position oF PATIENT

The patient lies flat on his back (see Operatng Table, page
37) The head holder places a small towel around the pauents
head grasping st firmly with his left hand near the vertex, and
with his night hand shides the table top toward the operator Dur-
g this maneuver the head end of the table automaucally drops,
and freedom for mampulation of the head 1s obtaned The panent
relaxes much better if he knows that his head 15 being carefully
and firmly supported (See Figure 12)

The assistant who holds the patient s head must be comfortably
seated on a stool about 18 inches lugh with his left foot elevated
on an 8 inch box his left clbow supported by hus lefe knee, and hus
left hand holding and controlling the pattent s head The assistant
then passes lus nght arm under the patents neck, and with his

hicurr v General view of operanng room technic showing correct n
non for headholding brunchosed pe 1n poution to be introduced through
the lanngoscope Headholding and posinon of patient 1s the same for 1n
troducing the esophagoscope but the lirynposcope 15 not used Inset
shows tate block
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nght forefinger m1y tsere a bite block (Fig 12) mro the left
comner of the pauent’s mouth For good evposure of the
enicophiry ngeus, the nech should be fleved on the body and the
head extended on the necl,, with clun up head thruse forward,
and shoulders flat on the able

PostopERATIVE CARE

Routme orders after esophagoscopy are 1s follows (1) Asper-
gum stat 1t bedside (.) Cricked wce star 1t bedside (3) Nothing
elsc by mouth for 1t lewst 24 hours, 1nd even then only hiquids or
foods ordered by the physictan or house officer 1n charge Asper-
gum s gnen freely for sore throar Cricked 1ce 15 used to morsten
the panent s mouth and provide hum with 1 very small amount of
flud Nothing clse 15 given by mouth until a responsible phy siern
has cheched the patient s temperature chart and his general condi-
ton Meanw hile the patient 15 hepe comfortably hy drated mmed:
ately after the esophagoscopy by the mtrn enous admnsstrition of
1500 c¢ of 10 per cent devtrose in warer If these precauttons are
observed, perforition should be discovered earhy, before further
damage has been caused by the passage of iqutds or solid food

Contprications or Lsopnacoscory

Perforation of the esophigus by an endoscopic instrument s the
complication most dreaded by the endoscopist Smee the esophagus
15 1 thin musculomembranous tube, 1t 15 1 delicate stracture and
m1y el be perforated even by a shilled operwor W hen the
ertcophary ngeus fails to open readils, undue pressure on i by the
tp of the esaphigoscope may cause 1 posterior perforation 1t that
level by scraping the postenior wall of the esophagus agunst the
body of the snth cervical verrebra espeenlly 1f cxostoses are
present (Iig 13) Such 1 comphicatian 15 more hkehy to occur
wek elderly women who have poor nssues and mn be dehy-
drared owing to csophageal obstruction To nad perforaton
especrafly at that fevel one should observe the follaw g rules



Frcvre 13\ rav appearance of marked cervical exostoses In this case nt
was not possble to pass the esophagoscope even under general anestheva
because of exostoses and sutf neck A rare situatton but if the endoscoprst
had persisted perforation would have been almost certain.,
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(1) Extreme gentlencss i all manipulations

(2) Thorough lubrication of the esophagoscope with mineral oil

(3) Adequate hy dration of the prtient, 1f necessary, by preoper
au e mtrav enous therapy

(3) Adequate preoperatn e sedation and cocanization

(5) Expert head holding

(6) If necessary, use 1 large bougte (3.4 French) as a gude
pssing the esophagoscope

(7) Usc of 1smaller (8 mm or 7 mm ) esophagoscope m weah
or elderly panents

(8) Usc of general nesthesia 1n nersous, hypertonic, or un
covperatn ¢ patients

If these fundamentals are scrupulously observed, perforanon
shauld not occur Unfortunately, how exer, acadents oceastonally
happen and then the most important thing 1s to recogmize them and
treat them properly  Perforation at the Ievel of the cricopharyn-
geus m1y be obvious at the time of esophagoscopy, manifesung
sself by shghe blecding and the posterior appearance of a dark
ey which leads nowhere The operator, however may be com
pletely unaware that a perforation has occurred until seyeral hours
later when the temperature may rise to 100° F - the throww mny be
very sore, it may be very punful to try to swallow salna, foamy
mterial m1y be spit up, and the neck may show subcutancots
emphysema and some stffness \-ray cvamunition shows air be
hind the esophagus If the usual routine postoperame orders (see
pige 42) have been obsened, the patent should not be sent
oushy )l and should respond to pemscillin mntray enous therpy
and bed rest Nothing should be given by mouth After about one
week the sy mproms usnally subside and the panenr mny safcly be-
e donking water i small amounts In rare instances 3 traumanc
dneruculum forms at the sie of perforinon mn which ene surgs
c1l repair 1 indicated

Perforations of the muddle and Jower esophagus are Jess com
mon but they are generally serious and may lead to medmstinits
and possible abscess formation If the duagnoss 1s not obyions the
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roentgenologic demonstranon of air 1n the mediastnum 15 usually
conclusive

Minor perforauons often respond to chemothemp\ Major per-
forauons require surgical mntenennon the type of surgery de-
pending on the findings at exploratory thoracotomy  (Sec Chaprer
25)

Hemorrhage may occur duning or after esophagoscopy The
injection of sclerosing solution nto varicose vemns 1s likely to be at-
tended with some bleeding Although this method of treatment 1s
no longer used at the Vlassachusetts General Hospital 1t 15 sull
used 1n other parts of the United States The passage of bougies in
patents with Iye stnicture severe esophagins or esophageal ulcer
usually causes slight bleeding and occastonally results in moderately
severe hemorrhage Some munor bleeding always occurs after
biopsy but this 1s seldom of any conscquence
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Dirtary TRFATMENT

W\ hen once thinks of the csophagus as a2 reltnely narrow tube
through w huch all food and drink must p1ss to reach the stomach,
and when one constders the traum1 to which 1 1s subjected by un
wise cung and drnking habues, 16 15 obvious that one of the first
essentials of good treauncnt ts proper diet Sometimes proper dict
mens that nothing should be gnen by mouth as when the panent
regurgieates or vonuts eveny thing and hence the esophagus must
have complete rest for 1 few days even before 1 dragnostie \ ray
ts underethen  Under such condiions the patient must be mam-
tamed on intrayenous thempy At other times 1 proper diet means
only blind liquids given 1n order that some nounshment w1y pass
an nflammatory stenosng lesion wichout trumt and wathout
suchmg (Some frute ymces for example my be srnranng ) Ob
structing tumors may require 1 sumlar diet of hquids onh
Stenosing esophagits with or withaut crostons and ulcerations
requires dictary management sumhr to that of peptic uleer wich
the added necessirs of having the food fineh dnded to emble it
to pass the narrow ed arca  Antacids also should be admnistered as
needed for the control of pan heatburn gas and sour cructa

46
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vons When the narrowng 15 not too marked gruels cereals
stramned vegetables and ground meat may be tolerated Each pa-
tient s problem must be constdered indrv1dually and 1t should be re-
membered that patents usually tolerate best the food and dnink
that they find palatable There are however certamn obuviously un-
destrable items such as alcohol and fried or tughly seasoned foods

MepicinaL Turrary

Antacids are useful in the treatment of any flimmatory dis-
ease of the esophagus — especially csophagius with or without
erosions, ulcerations or stenosis  \luminum hy drovide 15 probably
the best of the antacids 1t 15 sold m hquid or tablet form 15
Amphojel Creamalin, or Gelusil Sodium bicarbonate also 1s help
ful but 1f 1ts use 15 prolonged 1t contributes to the formaton of
lidney stones and the production of metabolic lkalosis

Anuspasmodics are of value m the control of spism So called
cardiospasm or achalasin 15 often helped by the inhalinon of n
amyl mtnte pearl or by the use of mtroghcenn grams t/z00
placed dry under the tongue just before 1 meal X\ r1y 15 well as
clinical evidence supports the observation that banum as well as
food may enter the stomach more readily under the rehinang effect
of «my 1 nierite or nitrogly cerin There 1s frcqucml\ an clement of
spsm an inflimmatory diseases of the esophagus and i such cases
some symptomatic rehief may be obtuned by the use of mitro
ghycenn but treatment of the underly g discase must recenc fire
consideration  \tropine sulfate ts an anuspismodic which 15 useful
m pylorospasm but has hirdde effect in esophageal spasm or achn
ls1r Morphme sulfate relves the prnient as a whole and thus con
tnibutes to the relief of csophageal spasm The barbiturates hae 2
smtlar action but these cannot be used mdiscrmminately owing to
the danger of drug 1ddicion



48 Methods of Treatment

PsycHoThERAPY

All 100 frequenty the physician who 1s confronted with a pa-
uent who has difficulty 1n swallow ing 15 tempted to s1y that 1t s
all ciused by “nerves” He my not even order n 1 r1y evimmna
ton nd m1y give no treatment at all, or he myy merely ¢y to re-
assure the patient by suggesting that he “forget all about 1t* If,
however he docs order an v-ray and finds that 1t rey eals spasm, he
may then content humself wich psy chotherapy  Unfortunaely, of
this procedure s follow ed, such conditions 15 eancer of the stom
ach cancer of the esophagus, esophagius, esophageal ulcer, and
foreign body i the esophagus can be neglected Of prime 1
portance 15 an adequate x-r1y exumnation  Lsophagoscopy with
bropsy 15 essential to complete the diagnostic study, 1nd even the
negatne reports should not be t1hen serously sf sy mptoms persist
and the underlying cause of the spasms has not been determined
Cy tologic studics also should be made

Are there any discases of the esophagus i which psy chotherapy
1s of paramount importance Yes in the rare cise 1n wluch all or-
ganic discase has been excluded psy chotherapy should be tried Psyv-
chotherapy 1lso may oceasionally be used sn achalasts but onhy
conjuncrion with the usually 1ccepted treitment n mtrogh cenn
and bouginage Lyen then 1eis probably best not to send the patient
to 1 psy chierst but merely to suggest to lum that since the farge
mercuny filled bougie passes readily into the stomach food also wall
pass In other words, the physiciin who passes the bougie can him
self provide ar Jeast reassurance and support Panents with achalasn
m et well when alone but not in company Thercfore emotional
seramn must be norded bur the services of a psy chitnst are not
usually needed

BoucinAcF

Bouginage s avery uscful therapeune proccdurc m the treatment
of web bemgn stenosis Ive stneture moperable carcinoma and
achiba



Bongmage 19

Types of bougie

There are four t pes of bougie

(1) Flexible sik-+.o”en tipped bougies with a steel shafe (sce
Digure 9) arc passed under direct vision through the esophigoscope
These bougies are made 1n graduated sizes from =8 to =.6 French
the Jatter being the largest size that wall pass through the standard
full lumen 9 mm  Jackson esophagoscope Larger sizes may be used
through larger esophagoscopes but the ¢ mm instrument 1s clucfly
used

(2) Flexible sprral upped bougies with graduated ohies and a
suff whalebone staff (Fig 14) may be passed i the office or m the

Tictrr 13 [ sophageal dilators with shalebone staff fleuble speral np and
dilators of vannus sires for use mn benign stncture caustic stenosis and
carcinoma of the esophagus

out patent department wath 1 previousty swallow ed thread beng
used 1s 3 gwde  Any cooperatne patient who can swallow b oun
salna can swallow a =1 ik thread  \fter about twenty feet of
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thread have passed through the stomach ito the tneestine the thread
becomes firmly 1nchored and may be puiled nghe at the mouth to
act as a gude for the pissage of bongies This technic chumnates the
dnger of the bougie s entering 2 false passage or a dnerticulum
The only serious dinger 1s that of dilung the esaphagus too much
1t one sunng It 15 advisable not to pass more than three bougies at
one session and to stop when there s resistance or bieeding

Drrections for swallowing a thread to be used as a gude for
bougimage are s follows

Obrun 1 large spool of &1 white silk thread from 1 surgical
supply house Tasten the spool on the pauents clothing or in the
upper breast pochet

Instruce the panent to tahe the end of the thread i his mouth
and swallow 1t with water or any hiquids or foods It somctunes
helps to wtach the thread to 1 gumdrop or 2 “bfessver Do not
put any lead shot on the end of the thread and do not ve hnots
amy where 1 the thread excepe at the end of fastenung 1t to a gum
drap or ‘hfesner Instruct the patient to swallow che thread
sfowfy —at 1 rate no faster than st inches per hour — otherwise
1t will become tangled i the esophagus Do not awahen the panent
at mght for purposes of thread sw allowing

Cut the thred av the anus when it appetrs wath the bowel
movement Do not cut the threwd berween the spool and the
mouth

Do not pull the thread at the mouth to se¢ if 1w 1s anchored, x
usually requires two or three days for 1t to be firmly anchored

Tor metsurement mark the thread with one mh mash at five
feer two anh marks at ten fece, three mh marks at fifteen feer and
four inh marhs at twenty feet

(3) The Hurst rubber-cocered mercury-filled bougse (hig ¥ §)
s vers useful 1o the treatment of achalasin Becawse 1t 18 blunt and
rounded this 15 the only type of bougie which may be passed
blindly wrthour danger The usual size 15 =50 French Most p2
tienes need no prelimmany sedavon or cocanization Flowever 2
few hours previous fasting 15 aduisable The panent should sitin 2
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Figure 1§ Hurst mercury filled bougie—very uscful n achalasia.

straight chair head bent forward with chin on chest to relax the
cricopharyngeus  breathing through the mouth As the bougie
passes the cardiac onfice there may be a shght delay and the pa-
tient may feel transient subuphod pan A modificinon of the
Hurst bougie 1s the Browne \lcHardy mercury bougie with dilae-
ing bag attachment (g 16) By means of the dilung bag the
cardac onfice can be stretched to 1 diameter of 3 or 4 em \ca
dents may, happen 1f too great a dilitanion 15 carried out

(3) The retrograde bougze In our experience retrograde bougin-
age except perhaps in the treatment of Iye stricture in children s
rarcly indicated If peroral bouginage 1s unsuccessful in the adule se
probably mens total atresiz 1 which case surgery 1s safer and
hence preferable to the combinanen of peroral and retrograde
buuglmgc Lye stnicrures tn children are usually treated by retro-
grade bouginage Gastrostomy 1s performed for feeding a thread
1s swallow ed and pulled out through the gastrostomy opeming and
the retrograde bouges are attached to the thread and pulled up
through the stomach and csophagus and out the mouth It ts proba
ble that small children are more benefited nutnnonally and psy -
chologically by this method than by peroral bouginage
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Ficurr 16 Browne McHardy mercury bougie with difaung bag attach
ment (Courtesy of Journal of American Medical Assoctation 113 1983+
Nov 1939)

Bouginage m bemgn peptic stenosis

Bemgn peptic stenosts seems to be chiefly duc to the regurgita
ton of 1cid pepric gastric seeretions nto the Jow er esophagus re-
sulting 1n esophagrtss wich or without erosion and superficial uleer
tons, and pepuc uleer It 1s often accompimed by hiatus hernnt
and 1s frequently assocrated with duodenal ulcer Unless the steno
sis has progressed so far as to narrow the lumen greath and cause
irreversible fibrosis good results can be obtamned by bouginage
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Figure 16 Browne McHardy mercury bougie with dilating bag ateach
ment (Courtesy of journal of dAmerican Aledical Assocration 113 1963
Nov 1939)

Bougmage in bemgn peptic stenosis

Benign peptic stenogis seems to be chiefly due to the regurgita-
tion of acid peptic gastric secrettons nto the lower esophagus re-
sulung in esophagatis with or without croston and superficial uleer
auons and pepuc ulcer It 1s often accompanied by atus herma
and 15 frequently 1ssocrated with duodenal ulcer Unless the steno-
s1s has progressed so far as to narrow the lumen greathy and cause
irreversible fibrosis good results can be obtamed by bouginage
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The first bouginage 15 performed at the ume of the first esopha-
goscopy at which ume the fleuble-upped bougies of varving swes
are passed under direct vision through the esophagoscope 3 biopsy
specumen should alwavs be obtamned at the same ume to exclude
caremoma Bouginage should precede biopsy so that the danger of
perforanon may be mimmzed In expentenced hands the nsk of
perforation from bouginage and biopsy 1s neghgible Follow-up
studies were carried out 1n a sertes of 100 cases reported by Bene-
dict and Gillespte (1) Thirty-four of the pauents were seen at
least one year after the last weatment 17 were able to swallow all
food normally 1, were able to swallow hquds and soft foods but
had some difficuley with solid food and . were unchanged Others
are sull under treamment and are progressing so well thar surgery
has not been seroush contemplated Some of the poor-risk and
elderly patients are content to subsist on hiquids and stramed or
ground foods rather than undergo an operation

Bouginage 1 he stricture

In children retrograde bougmage as outlined above 15 usually the
treatment of choice In adults the first bougmage 1s performed un-
der direct viston ar the nme of esophagoscops Since carcinoma
occastomally develops in bye stnicture 1w w ell to malke one direct
mspection Inspection howeser 15 humted to the upper stenosis
since the esophagoscope will not usually pass bevond the area of
narrowing  The best 1y pe of bougmnage therefore 15 the peroral
method with a previoush swallowed thread being used as 2 guide
Retrograde bouginage necessitates gastrostomy but this 1s very sel-
dom necessary and should be avorded if possible The response to
peroral bouginage varies according to the degree of stenosts \\ hen
there are several strictures and much esophamos the prognosis 1s
poor Clinical impros ement 15 usually more marked than < ray 1m-
provement If by means of repeated bouginage a lumen of t1 or 12
mm. (=3, to =,7 French bouge) can be maintained 1t should be
possible for the patient to eat normally 1f all food 1s well chewed
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Surgery must be considered if the ptent 15 a good risk and of the
response to bougimge 1s unsatisfactory

Bougmage wn carcinom

Carcsnom1 of the esaphagus should be resected 1n a good sk
pwent Lvenof the result 15 only pallinenve, resection 15 probably
worth while 1 most e1ses Unforrunateh, howeser, many cases
of carcmoma are moperable In such cases a combmauon of
bouginage and v-r1y treatment may result 1 considerable pathaton
wnd walf obiite a gistrostomy 1t 15 well to have patients swallow
a threrd when s-ray treatment 15 started, otherwse radauon
fibrosis may oblierate the lumen VWhen there 15 no Jumen st all 2
dimple may be visualized by esophagoscopy, and bougnage under
direet vision at that posnt m1y result m the opeming of a satsfac-
tory lumen If 4 thread s kept mn place throughout the pessod of
vy treatment there is no danger of obfiteration of the umen
Patents with moperible carcinomn of the esophagus prefer to cat
by mouth even if the diet 15 que restricted, sather than be fed by
gastrostonty The results of peroral bougmage m carcinoma of the
esophagus are quite unpredictable In general the best results are
obtuncd 1 the radiosensitine tumors On rare occastons there are
brifinnt results with complete cradicauon of the locat malignancy

Bougsnage m achalasia

The first bouginage n achahsia 1s often performed under direet
viston through the esophagoscope However, the largest bougse
that e1n be passed through the 9 mm esophagoscope i the =26
and ths 35 not farge enough to stretch the cardic onfice ade
quately  henee hitle 1s aceomplished unless the esophagoscope 3t
self 15 passed wnto the stomach For thns purpost the 53 em esopha
goscope 15 hest because of s length Under local ancsthesia and
sometumes ¢ en ander general anesthesia 1cmay be difficuls to find
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and pass the cardiac onfice Usually more can be accomphshed by
the use of the Hurst mercury filled bougie Someumes when the
diagnosis seems obvious on the basis of the patients history and
veray exammation and there seems to be no possibility of any
complicatng factor, esophagoscopy may be omutted If however
there 1s the shghtest doubt about the diagnosis esophagoscopy must
be performed Later bouginage with the Hurst bouges yields
good results i most cases even one trearment sometimes results 1n
miraculous improvement In other cases treatments must be
given at pertodic mtervals — monthly weekly or even daily If
frequent treatments are necessary some patients can be taught to
pass the bougie themselves In mtractable cases greater dilitation 1s
achieved by using the Browne VMcHardy bougie although even
here the results are unpredictable 1\ hen medical trearment and
bouginage fail surgery 1s indicated

Complications of bougmage

If properly performed in a good-risk pauent by a sl dlful and
expertenced physiclan  bouginage mvolies almost no nsk Blind
bougmagc (except with the mercury bougie) should never be
carried out because of the danger of perforation into the medisu-
num w hen the mstrument has entered a false passage or dnerticu
lum Tluoroscopic gwdance does not ensure safety 1 blind
bouginage since the fluoroscope cannot help to gumde the bouge
away from a false passage or dneruculum An unsuspected bolus
of meat or some other foreign body mught be encountered dunng
the process and this might lead to perforiuon mednsumts and
death Bouginage 15 most successful and least dangerous when the
patient 1s well hy drated 1t should not be attempred 1n a dehy drared
person

Bouginage under direct 1sion through the csophagoscope 15 1
safe method n a good nisk pauent The endoscopist can sce the
lumen at 1ts upper end and guide the bougie directly nto 1t
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Thereafter a3 Jong as the esophagoscope 1s held 1 the aus of the
lumen the bougie will enter and dilare the stenosed sectar QOcet
sionally the lumen scems to be completely obhterated, or there
may be anly 1 dimple to suggest 1ts Jocauon Under these circum-
stances gentle probing with 2 small bougie may reveal the hunen
and dilatattons can be carried our Progression to larger bouges
may conunue only as long as there 1s very little resistance and ven
bieele bleeding In our esperience only one perforation has occurred
when this method was used, and that was n a bad nsk elderly
motphine 1ddict who had successfully undergone bouginige on .1
occasions but sustuned a perforation dunng the twenty second
csophagoscopy and bougmage He showed no reaction to the per-
foranon and no ressstance to the dilatation He died on the follow
mg d1y On rare occasions bleeding may result from the irntanon
of n esophageal ulcer by bouginage, n one such mstince the
blecding was scvere enough to necessitate transfusion Lsophageal
uleers, lihe other ulcers, may bleed spontancously, but v hen bleed
tng accurs tnmedrately after bouginage che endoscopist 1s consid
ered responsible

Bouginage using a pre=sously suallowed threwd as a gude s
quite safe 1f properly performed Among all the cises of heman
and malignint stenosis with which we are fanubiar only onc per
forwon has occurred the reason bemg thar a member of the
fouse staff attempted too-rapsd diiatation, passng cughit bougtes at
one Sll'"ng .'lnd pmgressmg 00 SO0 10 an C\CCssiy Cl\ hfgc lmus{:u:]
Here agamn hemorrhage from an ulcer or from a scverely erode
aren of esophagius may be ttrated by bouginige

Bonginage usmg the Hurst mercury-filled houge In our L\)‘“"f
ence no complicitions of any sort have occurred with the use Inj
this soft blunt, rubber-covcred bouge If st fails to pass the card:

or 1 megacsophagus curls up be

w simphy stops completely Laeh the

menly m the dilated lower portion of the esophagus A\ o
Brow ne-\McHardy bougie perforation can be cansed Dy too f’(c

1 M
a pressure on the cardia Forrunarels, howeser thiy has ne

curred in our C\pCHCﬂCC
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Retrograde bouginage 1s a very safe method of dilaung the
esophagus There 15 hetle risk of perforation or hemorrhage 1When

the thread 1s pulled upwards care must be taken not to cut the
tongue

RLFERLNCE

t Beneoier E B and Guieseie ] E ON Pepuic stenosis of esoph
agus Surg Gymnec < Obst 98 494 50 1954
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7

PrropFriTive anp PosTorrraTive Care

Surgery of the esophagus s sndicated eicher primanly, as mn
rumors  dnerticulum, ruprure and fistulr, or sceondinily afeer
fulure of conservatne treatment, 15 m achilin web stcture
and ulcer

The preoperitine preparation of the pauent who is to undergo
esophageal surgery 1s of primount mportance The procedure to
be cmployed depends on the surgeons evalution of the pavent
as 1 surgical rish on the basis of general health age and prognosis

Patients with esophageal disease are frequentdy malnoupshed Vr
tempts should be made to mprose ther general nutrion and
hyvdration by means of wntrivenous thmenranon givng high ¢
loric iquids by mouth and n selected cases gastrostomy How
ever ume and effore should not be wasted m trvang o whicse m

tde1l  nutnnonal seatus, for such attemprs are usually funle nme
consuming and not metabolically sound

Surgery which 1s to nclude medirsunal disecton should be
preceded by an clectrocardiogram 1 vidence of eeding seereebilies
n the tracing indeates that quinidine sulfate should be gnen both
before and after operaton to reduce the hward of cardac ar-
rhythmn It s advisable to gne the patient a test dose of qum

56
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dine sulfate before operating to rule out sensunity to the drug

Chemotherapy 15 2 valuable adjunct n esophageal surgery —
partcularly for the panent whose esophagus 1s to be opened 1n the
course of the procedure Ve have favored parenteral admmistra-
nion of pemcillin and strepromycin since we believe that these
agents have a low mmadence of side effects as compared with the
newer wide spectrum antibioties The patent recenes these drugs
just as he 1s leaving for the operatng room so that a therapeunc
blood level may be present at the ume of pctenml contammation
Chemotherapy should be continued after operation for a period of
5 to 7 days 1 adequate doses (¢ g, 300 0oo units of pemcillin and
o5 gm of strepromycin every 8 hours) and then omitted At this
tme 1f residual sepsis 15 present 1t 1s better for 1t to localize and
thus be 1dentified so that 1t may be properly treated than for 1t to
be masked by prolonged admimstration of anubiotics

Some physicians believe that the oral admnistranon of ann
bioucs (such as o .5 gm of streptomy cin n a glass of water t1d)
may apprecnbly reduce the gastroesophageal flora and hence the
mcidence ot sepsis i resectine surgery of the esophagus We are
not comsineed of 1ts effectneness

It 15 advantageous to have a nasogastric tube in place during op-
erations on the esophagus Not only docs 1t serve a useful purpose
in decompressing the stomach but in addition 1ts presence within
the esophageal lumen aids the tacule finger i the course of dissec-
tion In accordance with our belief that 1t 1s poor surgical practice
to leave any foreign body on an anastomotic suture hne we re-
move the wbe ar the complenon of the operition or within

4 to 46 hours thereafter Prolonged unlizauon of a tube 15 proba-
bly an mmportant factor in the dev clopment of acute esophagitis
The use of 2 nasogastric tube 1s contrandicated m the presence of
bleeding esophagenl vances

GraErar Streicar Incisions asp ApPRroacis

To mvoud repetiion 1 later chapters the princpal surgical ap-
proaches to the esophagus will be deseribed here
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Figerr 17 Approich to the cervical pornon of the esophagus Incision
along the antenor margn of the sternocledomastod muscle
Ceruscal portion of the esophbagus

The cervical porton of the esophagus which hes shghtly o the
left of the mudline 15 best ~pproached through the left side of the
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nech \Vith the patent’s head turned to the nghe a long, straight
meiston 1s made along the antersor border of the sternoclerdomas-
toxd (Fig 17) The left lobe of the thyroid gland and the sterno-
hyoid and sternothy rord muscles are retracted medully The omo-
hy oid 15 1denctfied and retracted downw ards or divided The ansa
trypoglosst may be dinided without harm The caroud sheath 15
retracted faterally The esophagus can easily be reached beneath the
trachea
Thus approach allows excellent access to the cerscal esophagus

1t 15 unhzed 1n exciston of dnerticula dramnage of the superior
medsastinum and esophageal anastomosis at this level

Upper thoracic pornion of the esophagus

The upper thoracic portion of the esophagus may be approached
through esther the nght or the left side of the chest The choice 15
dictated by both the surgeon s personal preference and the prob-
Jem at hand Beeause of uts cunature to the night the accessibiliey
of the a7ygos vemn and the absence of the aornc arch the upper
csophagus 15 usually most casity dealt with through high nigie
thoracic incision (Fig 18)

Rescction of the fifth nb or n younger patients 1ncision

M__://

Ficuar 18 Approach 1o the up

v thoracy
Incision over the nighe fifth nb per thoraae portion of the csophagus
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through the fifth mtercostal spice provides excellent exposure of
the upper thoricic segment of the csophagus Should molulvanon
of mere-abdonunal viscera such as stomach or small or Tirge bowel
be necessary 1 scparate abdonunal ancision 1s mde

Separate abdomnal and thoricic ncisions frequenthy entul shift-

g postons changing gowns and lmen, and mcreised nsk of
cantamnation

|

e et TN

_—

A WP

=

Licvm 19 The thoracosternoabdonunal approach af Moore
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There are two alternatrves The first 15 a hugh left thoracic 1p-
proach with mcision of the diaphragm or a left thoracoabdomimnal
meston (the lateer 15 rarely necessary) The second which has
been described by Moore (2), 15 a thoracosternoabdommal mer-
sion with the patient supine The incision 15 carned down verucally
over the sternum splitting the latter n 1ts lower third, and 1s then
conunued as an abdominal incision (Fig 19) Ve have found this a
useful approach i selected cases Lawrence (1) has recently de-
scribed a mght thoracoabdominal approach to esophageal rescction
(Fig .0)

Louer thoracic portion of the esophagus

The best approach to the distal third of the esophagus 1s through
the left lower chest at the levcel of the seventh or eighth nb (Fig
.1) A lower approach may place the surgeon at a disadvantage
since the dome of the diaphragm will he berw een him and the op-
cratne site

This incision can easily be extended into a thoracowbdonunal in-
cision when desired In cases of carcinoma it may be desirable to
cplore the abdomen for metastases before opening the chest In
such instances the abdomimnal portion of such a thoraceabdominal
ineision 1s made first

Pyloroplasty

As more expenence 15 ganed mn esophageal surgery the role of
gastric retention and of acid pepuc regurgitation i producing post
operative comphicatons 1s beconung more and more apparent The
importance of ensuring an adequate and efficient channel for -
tric emptying after any esophageal procedure cannot be over-
emphaswzed The frequent necessity of vagotomy  the high in-
crdence of associated pyvloro duodenal disease and the distortion
attendant on gastric mobilization make 1t imperamve for the sur-
geon to judge whether or not tis patient will have postoperat ¢
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Ters o Righr sided thoracothdomnal imetsion carned from the pos
terior axillary hine to the left paraumbilical area (Bv permission of the
Journal of Surgery Gynccology and Obstetrics )

difficults with gastric emprying This as equally imporeane whether

the procedurc contemplated be for hitus herntt achahsi stric-

ture or carcinomt If difhculny gs anucipated 1 concomtant
prloroplisty m1y be indicrted We have found the Heinehe-

Mitulicz procedure simple and cffectne In cses of esophago
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£ foy—

Tioure 21 Comsentional posterolateral approach to the lower csophagus
through the seventh or eghth nb

gastrostonny 1 which the stomach 15 to be transplanted o the
chest and the blood supply to this organ depends solels on the
nght gastric and gastroepiplote arteries the surgeon must ber n
mund the possibaliry of compromising this blood supply n execut-
ing such a py loroplasty

Gastrostomy

The indications for this procedure are rapidly dimimishing Wath
rare exceptions 1ts value lies only 1in improving the general nutn-
ton of pauents with congerutal esophageal atresia or extensne
strictures of the esophagus (e g Ive stricture) In these cases the
gstrostomy 15 reparred as soon as 1t has served sts purpose

Gastrostomy provides no patlianon of esophageal cancer and
may merely prolong the patient s suffermg The Stamm gastros-
tomy s the simplest safest and most effectn e
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RLFLRECNCLS

1 Tawgrnet G H Right thorico abdeminal approsch to esophageal
resectton Surg Gynee o Obst 105 641, 1957

. \oorr B P Right thoraco abdommnal approach for thoracic esoph
agectomy Lancet 1 1109 19,5
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highlyv seasoned or very hot food may craumatrze the mucosa and
lead to esophagitis Causties produce burns of the esophagus
lewding to csophigitis and stenosis Toreign bodses m the csaphgus
unless prompely and skillfully removed are very hikely to produce
traumt and nfection Inhing Tevun Harns or Miller Abbott



Etology 69

tubes may irritate the esophageal mucosa and contnbute to the
development of esophagins Ixtrinsic pressure on the esophagus
caused by malignant mediastnal or bronchogemic tumors or ma-
lignant or tuberculous lymph glands may cause marked deviation
of the organ, with consequent delay 1n the passage of food and
then irntatton and esophagitis Some esophagius 15 always found
m long standing achalasia because this condition 15 characterized
by esophageal obstruction stagnation of food and secretions, and
muluplication of bacteria Persistent vomiung such as may occur
after operanon and i galibladder disease and pylonic stenosis al-
most certainly produces trauma to the lower esophagus through
the action of gastric juice 1f the body 1n general and the esophageal
mucosa in particular have hutle resistance esophagits 1s very Iihely
to occur Il advised surgical procedures such as esophagoplasty
may be complicated by the development of severe esophagitis
(Thus problem will be considered 1n subsequent chapters )

There 1s much debate regarding the importance of reflus gastnc
jutce 1 the development of esophagitis W e believe thae this factor
1s of very great importance In 100 cases of pepnic stenosis of the
esophagus recently reported by Benedicr and Gullespie (4 5) 87
pattents had a hiatus herma which apparently favors the presence
of reflux gastric juice and the development of csophigins How -
ever 13 per cent of these pauents had no demonstrable hernia
but some had suffered from gallbladder discase and others had
had vomiting owing to peptic ulcer of the duodenum or stomach
pyloric stenosis alcoholsm or pregnaney On the other hand 1t
must be admitted that lnatus herma occurs in many persons with-
our causing symptoms and apparently without producing esophagi-
ts Furthermore 1t 15 hnown that esophagins may be found in
the absence of hiatus herma Patients i the htter group how-
ever had alwnys had vomiung or regurgitation of gastnic jutce

What part does heterotopie gastric mucosa play 1 the develop
ment of esophagius So far as we can determune on the bass of
ll our cases and of a review of the lterature the gastric mucosa
which 1s obtaned by esophagoscopic biopsy or surgical resection
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duration The panients past histors revealed .5 vears of hewrtbum
with ane sudden cpisode of hematemesis Courteen sears hefore she
had been put on a diet because of “scarred stomach  Ten vear later
she had had burning pain n her stomach shooting through to her hach
In the 6 months before admission to the hospital she had Jost 1
pounds Gastric 1nals sis revealed no free hy drochlonc acid after the
adminuseraton of alcohol nd of histarne \ ray examimation demon
strated extensne scirrhous carcinoma of the stomach 1 rinsthoracic
total gastrectomy with esophagoduodenostonny was performed by Dr
Soutter The pathologic diagnosis was scirrhous circmoma The one
Ivmph node submitted was negative The panent did well after opera
aon except that the substernal burning continued Three months after
operatton a G 1 series w1s negatn ¢

For a year and 2 half after the operation she contnued to have full
ness nauser regurgiation epigastric pun radating through to her
back anorein and loss of weight Recurrent carcinoma was suspecred
A G senies was agun negatne Csophagoscops however disclosed 2
bleeding soft polypoid nodular lesion wiich scemed to imvole the
entire circumference of the esophagus and to extend from the upper to
the mud portion of the esophagus without notably obstructng the
lumen A satisfactory bropsy specimen was obtained The findings were
considered to be duc to recurrent carcinoma The pathologic dig
nosts however was severe acute 1nd chronsc mflammtion with grane
latton ussue One 3 ear later the patent was catng well and had ganed
waght She sull had burning pun and  Inhiousness A hiter follow up
disclosed that she continued to have difficults i swallowmg for the
rest of her Iife She died about , vears after the esophagnscopy of
carcinomatosss which almost certamly arose from the scirthous car
cinonn of the stomach

Comment This unfortunate woman scems to hue had burmng
pun for nearly half her bfe WWe cannor be sure how much of
was due to esophagiss There are two features of speanl interest
m thi cwe (1) Ven severe esophagis mny not be vable at
\-ray evtmipation, and (L) very severe csophigitis M be so
poly pord mn appearance that 1t 1s nustiken by the csophigoscopst
for carcinoma
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TREATMENT

The treatment of smple uncomplicated esophagtus 15 dretary ,
1t includes avording alcohol and highly seasoned foods and ning
on a bland diet with frequent feedngs However 1n severe esopha-
gits 1t may be advisable to gne nothmg by mouth and to use
parenteral feedings Bland Iiquids are generally tolerated 15 soon as
nausea and vomiung have subsided Elevation of the head of the
bed may be helpful Commercually prepared baby foods, contain-
ing stramned vegetables and ground meat, are useful Antacids are
of ud 1n that they prosvide symptomauc relief The use of tobacco
1 any form should be m ovded

RerLaTion ofF Lsopnacitis to Pepric ULcer
or THE Lsopuacus

Can esophagius progress to pepuc ulceranon  We believe that
1t can since many of our patients gave an carly history of dysphagia
and heartburn with no evidence of ulceration but y cars later were
found at operation to have 1 true peptic ulcer We consider the
following case a probable mstance of esophagius progressing to
ulceranion

M C ajo-year old man entered the hosprtal witha 3 s car lustory
of dvsphagia \ rav cxamunation on three occasions showed (1) gas
tric hermia and coneenutally short csophagus  (Army report) (L)
duodenal ulcer and hiatus herma and (3) normal esophagus with § cm
hiatus herma On the fourth examinatton made four vcars after the
first s ray the esophagus was found to be shghth natrowed for 3 em
above the herma and there was a questionable esophageal ulcer
Fsophagoscopy first show ed inflammation and narrow ing of the esaph
agus and later revealed very lttle narrowing shght esophagins and
gastnitis n the hiatys herma Biopsy confirmed the presence of shght
chronie mflammation of gastiic mucasa One v ear after the patient was
first seen by one of us (1 BB) and four vears after the onset of svmy
toms he required surgeny beeause of moderately severe hemorrhage
and the failure of medical treatment and bougnage Transthoracic p;r
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tial esophagectomy and gastrectomy was performed th Dr R H
Sweer (Dec 1947) the pithologic diagnosis bemng peptic uleer of
the csophagus actuve with fibrosis and stricture  Iive months later
this patent was vers much improted cating freely of a hiberal dier but
sull having some heartburn and substernal discomfort

Comment \\ ¢ now wonder (1) whether the so cilled esopha
geal vlcer was really of gastric onigin (on review g the shdes the
pathologist 1s not certam and (-) whether the resection (a) re-
moved the entre aret of esophagis and (b) removed enough of
the stomach to reduce the acidity Smee some subsequent resections
hue been more extensive, 1 that more esophagus and more stor
ach were removed, the results have been svmptomucally beer

Rerarion or Lsornacitis to Circinos

On the theory that chromic iratanon may lead to carcinoma
one should suspecr thit carcmoma tghe arise 1 areas of severe
long standing esophaginis A few 3 cars ago one of us (I BB) (6) re
ported two cases of carcinoma of the esophagus, of which one hid
apparently developed 1n 1 1y e stricture and the other in 150 called
congenually shore esophagus A third case has come to our atren
ton 1 which carcinoma appirently developed 1 1n area of
csophagius of -3 years duration

D) 1 50verr ofd man first entered the hospieal m 1943 with 2
complaint of substernal pun and divephagiz of 3 vears dur:mu;! Y
dundenal ulcer had been suspected ar an \ r1v exanunapion made x‘n
1910 In 19 3 1 esophagoscopy was performed at another hospita
this revealed a gross appearance sud to be characteristic of c:mnlt;nu
The pathologic dignoss howeser was chromic inflimmation Dur
ng the nexe 1 vears the patient had episodes of very severe pan
melena and hematamests for which he was treated by various eveel
lent LJsxmcmcrolai,N\ and mlplnguln_lsn it several larie ates lt;
the United Seates and Purope recenung reports of hatus hernn :\:u(
csophageal ulcers As recenthy as 1943 an cmment esophagolonnt had
noted hirtus hernaa stenosts and superficial ulceranon but nothm_ “ll\
noted that suggested cancer and a biopsy specimen was not ohtamed
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The first esophagoscopy to be done at this hospital was performed by
one of us (EBB) 1n 1943 The gross appearance was agan found to be
consstent with acute esophagitis and bemgn stenosis This tume how -
ever a biopsy was taken which revealed adenocarcimoma (See Figure
31)

Comment We consider that this case not onhy emphasizes the
importance of biopsy but also illustrates the possibility that car-
cinoma may anse 1n long standing esophagitis or gastrius 1n hiatus
hernia

Acrazvrocitic EsopHaciTis

A case of marked esophageal stenosis following agranulocy tosis
due to sulfonamde therapy has been reported by Bryan (7) This
patent had been guen 1 gm of sulfadizine every 3 hours for
8 days because of sore throat The medicatton had been admn-
istered by anather phystenin but the patient had become steadily
worse and a perronsillar abscess had developed this had been
opened and draimed Ulcerations of the buceal mucosa gmduall\
became fulnunating The white-cell count fell to 1.00 The p1-
tient s temperature rose to 106° ' Sulfadiazine had been stopped
on admisston to an outside hospital and intramuscular administra-
non of penicrllin had been stacted After a very stomny . weeks
course the patient began to mmprove he was finally discharged
home and began to gam weight However on lening thae hospreal
the patient had had some dy sphagi and this gradually progressed
for the next § months unul he could swallow only fluids or thin
gruels X\ ray examnmation reveiled a lorg funnel like narrowing
that began at the level of the canna On esophagoscopy ar anather
outstde hospiral the narrowing was visualized and the mucosa was
seen to be pale ind lusterless Bouginage was carried out on several
occasions with umprovement and gain i waght  Afrer . or 3
weehs however dyvsphagia returned The panient was admiteed to
thus hospitat where esophagectomy was performed by Dr R 1
Sweet with complete relief of the dysphaga
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Ipworatiic Urcrratinr Csopmaciris

A very unusuil casc has been reported by Achenbach Iynch
and Dwight (1) 1n which the ulceratne disease was prininy m
nd confined to the esophagus Associated with this primany dis
case were nugratory arthrins ery thema nodosum, dermatits gan
grenosa, mnd muluple perianal abscesses and fistulas In many ways
this condition resembled ulceratn e colitis

Lsophagectomy apparently cured the associated arthrius shin
lestons and perianal condition
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Hiatus herna results from displacement of the stomach and the
distal portion of the esophagus through the esophageal hratus snto
the thoray It 1s a form of dphragmanc herma Duphragmauc
herma not mvolvung the esophagus will not be considered here

IncipENCF

Over 1 thirteen year penod i a ary of 30000, Mobley and
Christensen (.6) encountered 153 patients with esophageal hiatus
herma On the basis of their expertence they projected the ineidence
of this condition n the United States as 5 per 1000 In 3448 x ray
examinations of the gastromtesunal tract for digesuve symproms
fuatus hernia was found to be the second commonest abnormality
(7) Duodenal ulcer was present in .o 4 per cent of these panents
A hnirus herma was observed in 8 ¢ per cent

Hernianion may eccur at any age but 15 most common mn the
fifth and sinth decades Men and women are cqually affecred

The mcrersed abdommal pressure in the latter part of pregnancy
results in a high incidence of transient hiatus hernta wich heartburn
as a symptom (.o 34) Trearment 1s symptomane The condimon

77



78  Hitus Hermt

15 usually self-hmited and has no effect on the ourcome of the
pregnaney Is etiology 15 unknown

Tarrs

Esophageal hiatus herm may be classified 1nto 3 groups (1)
el or shding, (<) parahnanal or rolling and (3) short esopha
gus with thoracic stomach (posably congemral)

I'rue bintal or shdmeg berma 1s the oy pe most frequently en
countered 1t represents the myoriry of cases seen by the surgeon
In this group the cirdi psses into the thoray through an enhirged
hiatus It 1s 1 erue shding hernir comparable to shding hernn of
the cecum The stomach forms one of the walls of the hernnl sic
The pentoneal portion of the sic lies antertorly, extending around
cach side (Plate V [IB) Such shiding hernits are assoctited with an
esophagus of normal or less than norml length Lsophageal short
ening 15 probably acquired 15 a result of aeatneal coneracture
secondary o esophagitis and ulcertnon Ir 1s impossible to predicr
before opertion whether or not sigmificant orgamc shoreening of
the csophigus will be found (36) \-ryy studies are pirncularly
unrelible 1 such c1ses (39) This group of shding hernuas can
accordingly be subdnided nto these wich an esophigus of normal
length and n esophagus with acquired shortenmg This distine
tion will assume some importinee 1 our discussion of congenital
shorr csophagus

Parabiae sl herm oceurs less commonly than shding herma (5 to
15 per cent (37 41) The cardin remans 1 sts normal posiion
surrounded by 1 loop of diphrigmane fibers which hie beeween 1t
and the hernnl sic (Plue VIIC) (It s accordinghy not a truc
hiagus hermt hence the term parahiaeal rather than* pie csopha
gedl ) The hieus remuns nonmal n size, whereas the hernil aper
ture mav become quite Tirge  \s st ancreases im sve the stomach
rolls mto 1wt and assimes an verted position popuhrh terined

upmlc down stomich  Feschner (17) contends thar the inden
ton berween esophagus and hermated gistric pouch scen on
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i green (A) Normal relations A cruss scction chrough the hitus shows
only esophagus, (B) In shding hernia the stomach 1s duplaced upwards
and the pentoncal sac 15 antenor



- Por“nneum

PARAHIA AL y ERN14
lROLLIN G)
2}
CONGENIT AlLy SHoRy
ESOPHAG
=
LIS (co 7 teey
forgygy

(C l pzrzhunlh h card,
»\mnn ) In Cun, grmnlll sl
hag fuled t\q d ey m Rony,, lp<

t"‘ll\‘l‘
m»h;.xhrzda
304 thepe he; Ml ¢






Types 19
barium swallow represents the persistent wncisura cardiaca rather
than a fasaiculus of duphragmatic muscle The combmatton of
hiatal and parahsatal herma may occur

True congemtally short esophagus with thoracic stomach 1s rare
Most cases so classified are probably not congeniral abnormahties
but represent secondary shortenung of the esophagus subsequent to
esophagius induced by reflus of gastric contents (Plate VIII) In 87
patients with \-ray findings suggesting congennally short esopha-
gus Swect (38) found only 4 at operauon—and we doubr that
even these represent true congerutal shortenmng In a review of ..o
patients with hiatus hernra and short esophagus by Olsen and
Harrington (z9) only ¢ (4 per cent) were considered to have true
congentally short esophagi Congenital short esophagus with tho-
racic stomach 1s a true developmental abnormality  The diphrag-
matic septum transsersum ofiginates from the cervical mesoderm
and dunng embryonic development descends caudally with the
phrenie nerve During sts deselopment the stomach descends to
overtahe and pass the seprum transversum The stomach enters the
abdomen before the lateral daphragmanc components fuse with
the septum transy ersum If gastric descent 15 slow the stomach may
become trapped 1n the thorax by the diaphragm and a fixed hermn
with short esophagus results It should be noted that no peritoneal
hermal sac results from this asynchronous fusion the stomach 1s
partrally 1n the thorax and covered by meduasunal pleura but not
by pentoncum (6) Another distinctive feature 1n this rare group
ts 1 direct segmenral artenial blood supply from the intrathoracic
2orta to the mtrathoracic stomach (1) If subsequent crcatnicial
shorteming ensues i such a situation a shding ty pe of hernit could
occur and 1 parual pentoneal sac could deselop 1n 1ts usual anterior
posion Such 1 combmnation of developmental and acquired de-
fects would cause the patient to have a thoracic stomach and a
markedly shortened esophagus

The term  congental shore esophagus 15 2 poor one since ac-

quired shortening could oceur before birth and in this sense be
congeniral
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We would recommend the term ¢ dev clopmentally shore esopha
gus’ for those cises in which the short esophigus and thoreie
stomach result from dex clopmental errors In these cises no hernnl
s1c will be found It 1s not 1 true hernmtion of 1 once normally
siturted organ For the more common acquired short csophagus we
suggest the term “hirtus herni with shortened esophagus’

Porter (3-) has never observed 1 congemittlly short esophagus
with thoricic stomach m her experience ar the Chicago Lying n
Hospital Lsen with absence of the mjor portion of the drphragm
she found the esophagus to be of normal length Husfelde er of
(--) feel that 1 congemtl shore csophagus does not evist or 15 ex
tremely rare Uebermuth (40) feels the condinion should not be
considered 1 hernnt the two affections hnang m common onhy
gastroesophageal reflux and the resulung esophagins D Asee (13)
feel thar the congenirally shore esophagus with a fived stomach
and no herml s1e should not even be grouped with higus hernrs

From 1 practical point of view 1t 15 probably better to 1ccept
the fact that the sympromuc short esophagus assocrued with
hurtus hermn 1s acquired and inflammatory rather than of develop
mental ongin

SyvpTONMS

Hiztus hern ts frequently asymptomatic: Symptoms depend on
the type of hernia There 15 hietle relation betw cen the sve of the
hermn and the distress resulting therefrom

The symptoms s shdmg hernie re usually esophageal in ongin
The competence of the esophagogistric juncuion 1 duc to the
oblique msertion of the esophagus mnto the stomach the mmn\ui
shing hbers of the stomach the musculature of the nght crus and
the phy siologic carduie sphincter The upw ard displicement of llht
esophagogstric junction destrovs the efficiency of these valular
mechnisms and the subsequent regurgitation of 1ad peprc con
tens 1n the esophagus results sy mptomane esophagitss

The commonest symptom of shding hieus herma as a burming
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retrosternal or epigastric pan This 15 worse when the patient 15
lying down and 15 exacerbated by stooping or stramng It 15 re-
hieved by sittng upright and taking water or antiads Dy sphagna
15 the next most common complamnt

The sy mptoms of hiatus herna which nclude ridianon of pun
down the left arm occasionally simulate those of coronary heart
disease The electrocardiogram 1s the most rchable special method
of distinguishing cardiac from esophageal pain

In parahuatal herma the normally situated cardia 1s not incom-
petent and esophagitis does not result Symptoms are caused by the
presence of the stomach or other viscert m the hernil s1c they
constst of postprnndml fullness, shortness of breath and acute bouts
of epigastric pain

Vomtng 1s the prncipal and imvarable symptom i children
with short esophagus and thoracic stomach (g) Addinonal symp-
toms m1y be those of reflus esophagins

Heartburn hematemesis and melen1 m1y occur m both hiaeal
and parahiatal hernias The bleeding onginates in the esophagus or
1n a segment of inflamed or ulcerated stomach trapped in the hernn
Prnients with hiatus hernia have a relanvely high incidence of asso-
cnted cholecy sutis and dn eruculosis colt Tius group of discases 1s
Inown as Sames Triad (27)

CoMILICATIONS

Blood loss 1s the commonest complication and appronimarely 25
per cent of patients with shding hernia have secondary anemn or
1 history of hemorrhage Clerf ¢ al (10) found crosions of the
EISINC MCOS1 W gistroscopy 1 abour 33 per cent of therr paents
Complete obstruction may develop The ncarcerated viscera may
become gangrenous and even perforatton m1y oceur ( 1 -3)

Drichosis

EFluoroscoprc exanunation wuth the patient 1n Trendelenburg
position 1s the most rehable diagnostic maneuver It should be em
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phasized that such examimnation may occastonally vield normal find
tngs 1 pauents With huatus hernia and should be repeared when the
chinical picture warrants st In a seres of 115 panents with huatus
herma the first \-ray examinatson was reported as negatne m 63
(26) It should be re-emphasized that the roentgenologic diagnoss
of shortened esophagus 1s unrchable

Esophagoscopy demonstrates normal or inflamed £AStrIC mucesa
mn the hernia Erosiens and hemorrhages may be scen Stnee bemign
stricture of the esophagus 1s often found n assocration with hiarus
hernia (2, 3 4), the esophagoscopist 1s called upon to obserie and
treat such strictures and to distinguish them from other causes of
esophagea} obstruction He 15 also called upen 1 cases of hemor
rhage 1n arder to determune whether the bleeding 1s ongarting 1
the area of gastriis in the hermated portion of the stomach or ma
possible esophageal ulcer Esophagins 1s alway s present when there
1s any evidence of sienosis and 1s frequently present when there
has been much regurgitation or somiung Reddening of the mucosa
of the lower end of the esophagus 1s 2 common finding There may
be edema and narrowing and casy bleeding of the mucous mem
brane Sometimes 1n large hermas without stenosts the hermated
poruon 1s better mspected by means of the fleuble gastroscope
W ¢ have seen one case of large mearcerated hiatus hernia m w hich
the dragnosis was made not by x-ray cxamnanon (recumbent post
tion m:l\) bur by esophagoscopy, which showed gastnic folds
Subsequent \ ray eximimation with the patent erect demonstrated
the herma (Sce Plate VI =, )

Bemgn stricture of the esophagus in associzuon W 1th huacus her
n11 can frequently be handled sausfactonly by esophagoscapsy and
bouginage Incarceration 1s usually n ndscation for surgen but
accastonally esophageal obstruction due to ncarceration ma lr;
considerably relieved by esaphagoscopy and bouginage Athoug!
such relief may be only parual the latrer trearment Gould e
considered for the poor-nisk panent or as 2 preparanon for surgeny
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TREATMENT

If the hernia 1s small and asy mptomatic no treatment 1s needed
Asymptomatc pauents should be followed closely, however
Sprafha et al (35) followed a group of such panents for as long as
six years and found that .o per cent of the small hermas progressed
to large ones and complications dexeloped m 30 per cent of the
pattents with large hernias

Medical treatment

If symptoms are mimmal, consers atn e management 1s indicated
A great many of such panents are overweight and the pauent
should be made to reduce Constricung abdominal garments should
be discarded and bending and Iifung should be avorded An ulcer
regimen of bland dier antacids anuspasmodics and sedatnes 15
often helpful If consersative measures are madequate and symp-
toms of cardiac mcompetence and esophagus persist, surgery
should be carried out

Surgical trearment

The mdicauons for surgery m1y be summanized as follows (1)
Intrictability of symptoms (.) massne or repeated hemorrhage
with anemt (3) stenosts not amenable to bouginage and medical
manegement (4) strangulanion or obstruction and (5) pcrfor:l-
tion

The results of surgical treatment of hiatus hernia depend of
course on the s~lection of cases and may be vanable Assuming
that the patients are carefully sclected and properly operated the
results are usually granfying In a senies of 130 surmeally treated
cses Sweet (37) had only a 3 per cent recurrence On the other
hand Gerz ¢ al (19) followed 45 cases over several years and

found only 5 per cent climeally and radiolomcally cured after
()pcm[l(m
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Surgreal repur of hatus hernia may be carned out through
either the abdominal or the thoricic approach The most important
factors 1n the choice of approach are the evpenience and the per-
sonal preference of the surgeon

The objecuves in the repair of hirtus hernia are tdenuical with
those of repainng any other herma obliterion of the sac and
reconstruction and replicement of the iy ol ed tissues

A nisogastric tube 15 mnserted nto the stomach before operinan

We prefer 1 thoracic approach through the bed of the left
aghth nb or through the seventh or esghth intercostal sprce m
younger pitients The pulmonary hgament 15 dnv 1ded and care 15
tihen to clamp 1nd hgate the vessel which s always found 1n 1t
The medinsunal pleura overlving the esophagus s dnided The
Iateer 1s clemned and defined and the vagus nerves are sdenufied to
void their acardental division

Hiatal berma

A soft wer empry rubber wick 15 then passed about the esophgus
for tracuon If 1 small shding hernn 1s encountered 1t 15 best
treated by simple phicaton of the sic in one or more liyers a5
deseribed by Sweet (37) (g -3) Several sueches of heavy sk
are chen used to appronimate the hmbs of the nght crus of the
drphragm behind the esophagus Care should be tihen not to ue
these sutures too aghtly The 1pproumation of these fibers should
be such that the lietle finger can cauly be shpped between the crus
and the esophagus (with a nasogstrie tube inserred)  Usually
two or three sutures suffice

In the case of a larger shding hernnn an mesion 18 made n the
diaphragm after the esophagus 15 mobihzed and a finger 15 passed
up from below mto the hatus The herant sic 15 opened nd ex
cised The rubber wick about the esophagus 1s passed down through
the hmus and gentle tracuon on this will reduce the esaphagus
wellinto the abdomen

The cur edges of the hernnl s1c are then sutured to the ab
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Soc with First

3 B 4
)
/ A Plication Suture

The Little Finger Should Slip
Eosily between Crura and Esoephogus

Fieure 23 Repar of shding hiatus hernia

(A) The hermal sac s reduced by phication If the sac 1s large more
than onc plicanon sutch 1s unlized and the last one only catches the
muscelar draphragmauc ning {(B) When reduction 15 complcte the
esophagus 15 tacked to the edges of the hiatus and the crura approx
mated (C) Care 1s tahen not to approximate the crura too snuglys A
small gap should be left so that with the nasogastnic tube 1n place the
httle hnger can be passed through the hatus

dorminal peritoncum on the underside of the diaphragm  the hiatus
1s repured as previously deseribed and a few fine sutches are used
to anchor the esophagus to the edge of the hutus above

In maksng this (or any other) dmphmgn:mc meston the op-
erator should be cognizant of the usual distnbution of the phremic
nerve n the duphragm (5 .5 31 33) The asion here exrends
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anteriorly, parapericardially, from the hieus through the tendmous
portion, to woid 1 permanent scgmental parah s A panacrural
meision from the postertor ateichment of the duphragm just
Iaeeral to the fibers of the Ieft crus directly forward ro the cengral
rendon 15 1lso safe and provides good exposure (31) Such con
stderations are not minutiae, bur masy be of considerable mportince
mn elder patients where most relince 1s pliced on dinphrigmane
sespiration with histle costal action

The meduastnal pleura 1s repatred with mterrupted strches of
fine sill and the posterior gutter 1s drunced for .4 to 48 houn by
a Inrge Foley catheter or 1 230 colon tube on sucton In some
cases dramage may be omytred

Ve hnve 1noded crushing the feft phreme nenve 15 4 method
of theripy  Too often this crush 15 permanenc and not temporany
Anr upward displcement of the stomach may then occur some
nimes resulung m torsion (5) These patents may hine symptoms
of the origmal herm1 Stnce the lefr phrenic nerve supplics the left
haif of the nghe crus (1.), denersanon of s portan of the hital
musculiture may increrse cardne mcomperence and agarnate
symptoms Llevatton of the diphragm also results 1n undestrable
loss of respcicory reserve Drale (14) has found this proceduse
of value 1n persons whose general physiaal condinon precludes 2
mijor operatise pmccdurc Ucbermuth (40) his advocaed gastro
pevs mthis group

In the fragile elderly poor-rish pauent who will not rolcrate
surgery  pneumopentoneum my be 1 valuable emergencs proee
dure The clesanon of the sromach and duphragm and resultant
narrow mg of the esophigeat hiatus may controf bleeding and svup
tHns Sll(.l\ 1 pﬂCll(“()YlCrl((lﬂculll 15 not dClClC”()l“ 1 X'L"plrﬂn”n
i this elderly emphy senmtous group and may m fact reduce the
amoune of restdual ur and enhance sentiliory efficiency (~3)

Most shiding herntis wicth shosreming seconthary 1o esophagiis
e be reduced mto the Abdomen by the presjous mneusers
I reeing a greaeer length of csophagus proxmalhy mas ayd an re
duction Occastonally one of the vag 1s found to be raut diniding
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diaphragm (hg 23) A separate exploritory ncision i the dia
phragm can be made wheneser necessary The hratus wall be found
normal except mn the unusual stuation of combined hiatal and
prrabntal hernsa Te ss this ty pe of herpia thar occasionally strangu

8 Contents of Soc Reduced PARAHIATAL HERNIA
into the Abdomen

Frevre Repar of paratnatal hermia
’t\) l’:mhm?lq hcmz'; showing peritoneal sac (B) eruc}unn :f hernual
contents after exciston of sac (C) Repair of rent sn draphragm

lates and fequires emergency surgers There may occmum!ll\ l;
an associated fibrous band obstruching the stomach and duodenu
n these patients and this should be looked for ar che ume of sur’gc?‘)
The sac 1s freed and exesed and ats contents are reduced J;)
the abdomen The diphragm s repured with nterrupted sutc a:;
of heavy sl Oceasiopally st may be advisable to use a srip
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fascia lata to remforce the suture line or help close an unusually
large defect

Reparr of parahiatal hernia 15 usually technically easy and has
the low est recurrence rate of any esophageal hernia repairs

Hiatus berma m children

During childhood and infancy boys are more often affected than
airls Symptoms often begin during the first week of lfe and 1n
almost all cases during the first year Vomyung 1s the commonest
symptom and pj loric stenosis the chief condition m the differentral
dragnosis Bleeding occurs frequently

Conservatiy e management coupled with a thorough understand-
mg of child-parent relationships 15 frequently effectne When
symptoms persist bey ond the first y car and 3 hiatus herma has been
demonstrated by < ray, surgery 15 indicated Robb (33) has re-
ported his evperience with this group Of ¢ infants and children
with congemtal hiatus herma, 19 had simple hermial repair with
t death 8 had esoph gogastrostomy or csopk omy with
3 deaths 5 were treated conservanvely and all sun ned Some pa-
tients required more than one operation

The hatal hernias with short esophagus 1nd thoracic stomach
occastonally seen m children frequentdy become asy mptomatc
after the age of 3 or 4 (8) Bougmnage s particularly effectne 1n
this group All ¢ of the patients thought to have  congemitally’
short esophagus n Olsen and Hamngmn s scries (.9) were
treated by diltation over a thread Frankhia (18) reported the case
of an 18 month old chifd with dy sphagia and regurgitation w hose
x ravs showed a short esophagus with stncture Trearment was
bougmage Within . years roentgenograms showed the stomach
ying completely m the abdomen and the esophagus appeared of
normal length Husfeldt ez al (..) are dissansfied wath conserva
e management In 11 patients so treated none was sy mpromless
and all were sull troubled by vomiung They recommend freemg
the esophagus and stomach reducing the cardia below the di-
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phragm, and approsmiuen of the erura In 1o cases of opertion
followed 2 to 15 months, 7 pruents were symptom-free 1 had 1
recurrence, and i . operation ws not techmeally feasible Molnh

3Lt

A men

¢
Freere 5 Fxtent of molshization which may be necessary to achies

i}
reduction of the cardia below the duphragm in ease of short esaphagu
Parucular care 15 1aken not 1o ayuore the vagr

raton of the entre csophagus above the arch of the aorta mlif,\,:
apex of the chest may be necessary to permse such rcdnctm'\l(m:'.{
-5) The phreme nerse s never crushed and parsevhir care should
be taken to proside and maintam jung expinsion



References o1

REFERENCES

BarretT N R Hurus hernia A review of some controversial
pomnts Brit ] Surg 4- .31 19,

Braroicr E. B and Guiesenr ] E. ON \Medical progress —
esophageal stenosts caused by peptic esophagins or ulceranion
Ne.. Enclmd | Med y0 63 1954

Bexevict E. B and Giieeseir ] E. ON Pepuic stenosis of the
esophagus Surg Gymec & Obst 98 494 1954

Benepier £ B and Swerr R H Bemign stricture of the esoph
agus with special reference to esophaqitts lnatus hermia esophag
eal ulcer and duodenal ulcer Gastroenterology 11 618 1948

Bercay F Indicavions and results m lung surgery as revealed by
the funcuional study Acta chir scandima 111 o13 19,6

Breaier, J M Personal communication

Brich I B Hiatus herma and carcinoma of the stomach and
esophagus Gastroenterology 13 47 1949

Bureorn T H and Liscirr C E. Treatment of short esophag
eal hernta with esophagins by Finnes pyloroplasty  dnn Swrg
143 647 19,6

Carrt I J Astery R and Sstreur, J AL \inor degrees of
partal thoracic stomach i chuldhood Lancet U 1150 19,

Cutrr L H Smatron T A Pervey L] and Fry R L. Lso-
phageal huatal herma J A M A 133 169 1950

Couuis J 1 An operanion for huatus herma with shore ocsoph
agus Thoravi. bt 1957

Corurs J L Saranwrir, I M oand Arrasis L. D Nenve supph
to the crura of the draphraem T/orarg 1954

D Astt G lurther expeniences with hemn of the esophageal
hutus Rass wal chir emedr 5 85 19,6 -

Dranr L H Phrenicotona for esophageal hutus herma M e
England ] Med 56 457 1957



-0

-4

=%

Hiutus Herma

Frrtir D B and Batbinerr € § Complications and surgeal
treatment of hiatus hermia and short esophagus | Thoracie S;m;
-~ =35 1951

Lius FH Asormon HA andGraorr O T Surgical man
agement of the complications of reflux csophagiss Areh Surg
73 575 1956

Frrisciner T G Huatal hernia complex JA VA 16, 153 1946

Irasnin R OH Swrgery of the Lsophigus 1ondon 1dward
Amold& Co 1956 p 96

Girtz T C Racout J L P M and Thostsin G 1 ate results
in the transthoracie herntotonmes Thorav 6 316 tog1

Gornseit A C and Rewn D . Hintus herm m pregnancy New
Luglmd ] Med 55 517 1956

Horrnian W Ipy M1 Sorr T oand Irwiran A Strangu
lated diaphragmatic hernia with gangrene of stormch Areh Surg
69 1.y 1956

Hustreor I Thovsey G oand Wansire T Fiatal hermia and
short ocsophagus n chuldren Thorax 6 56 1951

Joxnt G H C Strangulared draphragmatie hernia wath gangrene
and perforation of stomach Surgery g0 696 1956

Masie B Coorrr W oand Ciesn 1 Prcumopentoncum in
the managenent of esophageil hatus herma J Amr st Womens
A 11 g9 1956

Msrespino A R Jomvson R J Sninaex HOH and Macum
R\ The mtrdiaphragmine dstnbunon of the phrepic nene
with parnculir reference to the plhcement of diphragmatic m
eistons and controlled segmental paml\ siv Surgery 39 169 1956

Momiy J Lo and Camstinsis \ A Lsophageal iatal herna
presalence diagnoss and treatment i an \mencan ity of 30000
G istroenterology 30 1 19,6

Murtsr C ) B Hiatus herma dnerticuls and galbtones Sants
Yrad Sourh Afriean M § 376 1938

Motk Doty G S The anatonn of phrenic nenve terpunation
and the motor mpenation of the daphrago. T/orax 1 50 195



30

31

33

35

37

38

References g3

Owskn A M and Harrineron S W Esophageal hiatal hernias
of the short esophagus tvpe etiologic and therapeutc considera-
tons J Thoracic Surg 17 189 1948

Parnirr L D The Esophagus and Its Diserses New York Paul
B Hocber Inc 19y. p 139

Perrra H and Eow aros F R Intradiaphragmatic course of the
left phremic nerve mn relarton to diaphragmatic incisions Lancet 1T
75 1957

Porter E L Personal communication

Ross D Hiatus herma i infants and children Ne. Zealtnd M [
56 38 1957

Sicerr L H Grresrires H o and hogan £ The relanonship
betw een huatus hernia and pregnancy  Gastroenterology 3 479
1957

Sprarka J L Azap M and Baronorshy 1 D Fate of esophag-
eal hiatus hernia 1 chinical and experimental study  Surgery 36
519 1954

Swrir R H Lsophageal iatus hernia of the diaphragm anatonu

cal charactenisties technie of repair and results of treatment m
111 consecutive cases Ann Surg 135 1 195

Swirr R H Analysis of one hundred thirty cases of hiatus herma
treated surgrcally JA M A 151 376 1953

Swirr R H Thoracic Surgery I'd Philadelplia W B
Saunders Co 1954 p 358

Turrte W H i discussion of paper of Burford T H and
Lischer € ' Treatment of short esophageal hernia with eso
phagitis by Tinney py loroplasty Aun Surg 144 637 1956

Urpervvti H The treatment of hiatus hernia by gastropeny
Chirurg & t7 1957

Anson PP Dugnoss and treaument of hmtal diaphrag mauc
hermia South M | 4 176 1949



EsorHAGLAL ULcrr

10

Pepuc ulcer of the esophagus 1s an ulcer of the mucous mem-
brine of the esophagus which 1s e1used by the action of acid and
pepsin contaned mn gastrc juice

Lsophagiuis 15 always present m cases of esophageal ulcer Many
of our cases hive been assocated with huatus hernn duodenil
uleer benign stenosss of the csophagus and congemually short
¢sophagus In 1 number of cases 2 tube of gastne epithelm lines
the lower end of the csophigus It scems probable thar eophagtss
with erosions often precedes the development of a true pepuc

ulcer

I~cinescr

The imcidence of esophageal uleer 1s very much less than that of
peptic ulceratton n the stomach or duodenum Jachsun (4) seports
the finding of pepuc ulcer of the csophagus ar - per cent of all
csophagoscopies MlacMillan (5) states that esophageal nlees 3¢
counts for 15 per cent of all pharngeal and esophageal diec
Pepuc ulcer of the stomach and duodenum 15 probibily about o
tines 1s common as peprc ulcer of the wrplm,uc fr should be
made clear that we are omtung crosions and superfictal nleerations
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because we do not beheve that they represent true pepuc uleer of
the esophagus We believ e that the varabihiry 1n defimtion accounts
for the discrepancies among reports Pepuc ulcer of the esophagus
usually ivolves the mucosa somewhere i the lower 10 cm Jv
may occur however in the nuddle or upper esophagus It 1s at
least § tumes more common 1n men than m women and 1s more
Iikely ta occur in muddle life

Eriorocy

The most hlely cause 15 regurgitation of acid pepuc secrenons
mto the lower portion of the esophagus The fact that most
esophageal ulcers occur in that are1 tends to substanuate this
theory as does the frequent concomitance of hiatus herma There
must however, be many persons 1n whom regurgitation occurs
who do not develop significant esophagitis or esophageal ulcer

The finding of a tube of gastne mucosa hning the lower esopha-
gus would ndicate thar heterotopic gastric mucosa nught be an
mportant etiologie factor, however 1f the mucosa 1s gastric the
ulcers must also be gastric and not true esophageal ulcers Ulcers
i the mud and upper esophagus may dex clop 1n slands of hetero
topic gastric mucosa Peptic ulcer of the esophagus also may occur
at a surgical wnastomosts betw een the esophagus and the stomach,
m fact esophageal ulcer may be produced by any state which
will allow acid gastric secretions to come imto prolonged conticr
with the esophageal mucosa

An attempt has been made to explain a fugh uleer in the esopha-
gus on the basis of the marked hinking of the csophagus which
might accur i ky phoscoliosis (3) however 1 1 cse of ky phosis
with which we are famibiar there was not much hinhing but there
was an wsland of ectopic gastric mucosa

The fact that dictary defictency mught play a part has been
mdicated by Brown (.) During a lcnglh» course of fccdlng a
deficient rice diet o white rats Brown frequently noted lesions of
the esophagus consisung of focal ulceranons of the mucosa with
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pencrrating nflammation When svnthetic vitamins were added
to the dier, well i cucess of the vitamun requirements the rats
ganed m weighr, nearly all the ulcers healed, and at autopsy the
anmals showed practically no lesions 1n the internal viscera

Patnotocy

Ulceration of the esophagus 1s a circumsenbed lesion with loss
of mucosa and inflimmatory rerction It usually tahes the form of
a single ulcer If the ulceration s close to a blood vessel hemor-
rhage may occur If 1 penetrates deeply, perforinon may whe
place  Long-conunued ulceriion often progresses to chronic
fibrosis with moderately severe stenosis A hen marhed fibrosis and
severe stenosis hive developed the sitnanion ennot be reversed by
medical treatment and bougage, hence surgery 15 necessary On
the other hand 1 rclatnels superficral esophageal uleers there
may be only 1 moderate amount of surroundmg nflammanon
and the lesion may heal almost completely wathout fibrosis and
stenosis These are the cases that respond well to treatment by
diet ind bougmage

SystpTOoMS

The usual symptoms of esophageal ulcer are pun, dysphama
ody nphagn and vomining

"an The pun of pepuc uleer of the esophagus 15 usually sub
sternal subuphoid or lugh epigastric, and 15 often nccnmpmxcd
by heartburn and distress [rmay occur 4t amy tme of das or mght
and st 15 much less consistently related ta the ume of food intake
than s the pan of gastric or duodenal ulcer It may be cunndcr:bl\{
reliesed by mill soft bland foods and antacids but complere rehie
through such a regimen s less thels 1 chis condiaon than i gastnc

or duodenal ulcer "
Dvspl agra (difficules 1n sw allowang) Most panents sth esop
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ageal ulcer have some esophageal obstruction and retention of
food mn the esophagus If one ashs such a patient whether or not he
has difficuley 1 swallowing he may reply 1n the negatnve and un-
less one ashs further questions he may not reveal the fact that sohd
food remains 1n the esophagus As tume goes on the mflammatory
process may become more acute or fibrous ussue m1y form to such
2 degree that the pauent also has dithculry 1n sw allow ing iquids

Odynphaga (panful deglunnon) This 15 a rather common
symptom of esophageal ulcer The pan 1s apparently associated
with the passage of food over the ulcer Coarse or spiey foods are
more lihely to cause pain than 15 2 soft bland diet

Vomnting This 1s a common symptom of esophageal ulcer and
15 probably due to the wntaung effect of the ulcer and the esopha-
giis 1n combmation with the stenosis almost myvariably produced
by the healmg process It may be more regurgitation than actual
vormung When there 1s incompetence of the cardue sphincter re-
gurgitation occurs especnlly during recumbency  stooping  or
straming Any situanion which inereases mtra abdonunal pressure
such as obesity or the wearing of ught clothing around the abdo-
men aggravates the sy mptoms

Hemtorrbage from pepuc ulcer of the esophagus may oceur 1n
small amounts in the form of melena but 1s usually not a promment
symptom Ve know of two cases n which spontaneous hemor-
rhage w as 5o severe on several occastons that surgical resection was
indicated The operation was successfully performed 1 one case
dunng a qurescent penod but 1n the other case that of an elderly
poor-tish patient with active pulmonary tuberculosis and an ac
tmiely bleeding esophageal ulcer resecion w1 carnied out as 1n
emergency procedure with a faral result (In the Iatter case
however the surgeon s hand was forced ) We also hnow of two
cases of moderately severe bleeding following esophagoscopy and
bouginage

Loss of a.etght 1s usually noted m this condition st seems to be
entirely due to the pauent s inabihity to cat an adequate diet
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ContPLICATIONS

Lsophageal ulcer may be complicated by hemorrhage, perfora
tion, or obstruction Minor episodes of bleedmg probebly occur
with some frequency but may go unrecognized Moderate or se
vere hemorrhage 1s rre but 1s likely to be an indicanion for sur-
gery Perforation also 1s rare, but a fatal case of perforation of the
aorta by a benign esophageal ulcer was reported by one of us
(G L N)in 1953 (6) The healing of an esophageal ulcer fre
quently leads to cicatricil stenosis and varying degrees of esophag
ea obstruction

. 4

htarus
Just above small

bed by the radxo!op]st
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15 with multple hemorrhagie erosions

Tcure 6 Small constant mche (showing in x ray
herma) about 4 mm n diamerer l‘uch was descnl
as probabl h ! ulcer v
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Dracnosis
X-ray exmmmnaton

The radiologst 1s ikely to suspect pepuc ulcer of the esophagus
if he observes esophageal spasm delayed passage of barmum nar-
rowing of the lower esophagus, hiatus hernia, or short esophagus
The demonstration of an ulcer crater, however 1s difficult, and
requires the tahing of many spot films to show constant pooling
of bartum 1 one location (Figs .6, .7) Although such constant
pooling 15 charactenstic of an ulcer crater (F 1g .8) 1t sometmes
occurs berween the esophageal folds and this finding may prompt
an erroneous diagnosis of ulcer There are also cases in which the

Fictre 27 Roentgenogram showing pooling of banum at lower end of
the esophagus with stricture \ ray diagnosts bemign stnicture, hiatus
hernia, esophageal ulcer and duodenal ulcer History of heartburn since
childhood years regurgration and substernal pain uncontrolled by
diet, 2s “elf as by h and b As 1s Iy the
case, the stricture was above the ulcer presenung endoscopic view of
the ulcer Severe hemorrhage later made resection of the lower esophagus
necessary
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ndxoloilst }n; s;xspcctcd bemgn peptic ulcer but the final diagnosis
was ather achalasia (Dig .g), for bod P
o g 30 g .9 agn body (g 30), or carcr-

}

t
t

-

Ficure 28\ ray appearance of csophageal ulcer demonstraung pool of
barum 1n the vleer crarer Above the ulcer there 15 2 bemgn strcture
Thus was confirmed by esophagoscopy and although the ulcer was not
visualized biopsy revealed peptic ulceration

Sometimes the csophagus appears 1o be short, and the esopha
gogastric juncuon may be located at sarious levels above the dua
phragm — even as high as the aortic arch Gastric folds may be
scen eveending through the duaphragmance hitus into the thorat
When the patient 1s examined an the Trendelenburg posiwon r¢
flux from the sromach mas be demonstrated
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No x-ray study of the esophagus 1s complete without careful
rotation of the patient in all directions and the taking of numerous
spot films The outlining of esophageal folds and gastric folds in a
hiatus hernia 1s 1mportant If an esophageal ulcer niche 1s large, 1t
may resemble a div erticulum

i

Ficure 29 Rocntgenogram showmng ulcer crater with constncting lesion
of the esophagus above hiatus herma Esophagoscopy showed the narrow-
g but no ulcer was vistble Biopsy howeser from deep within the
lumen of the stricture caught the edge of the ulcer Pathology report
pepuc ulcer of the esophagus normal gastric mucosa.

Esophagoscopy

Esophagiis without true peptic ulceration 15 2 fairhy common
disease which may gne nisc to the same symptoms as pepuic ulcer
Lsophagoscopy 1s indicated for differennal diagnosis when the
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Ticurr 30 Pooling of barium suggestise of peptic ulcer of the esophagus
but later proven by esophagoscopy to result from a portion of a dental
plate stuck at the lower end of the esophagus—successfully removed by
csophagoscopy

Ficure 31 \'ray of pauent who for 19 years was treated for benrgn
stricture and peptic uleer of the csophagus Diagnosis at this_hospial
through esophagoscopy with biopsy demonstrated carcmoma The un
portance of biopsy cannot be overestmated

muluple erosions and superficial ulcerations of the esophagus
which occur 1n associttion with esophagitis are present A true
peptic ulcer may be difficult to demonstrate by esophrgoscopy be-
causc frequently there 1s considerable stenosis tbove st W tuch pre
vents an adequate view of the lesion Alhson (1), however, found
r-ray evtdence of esophigeal ulcer n only 5 of 74 cascs in w hich
an ulcer was demonstrated by esophagoscopy, but our expenence
has convinced us that radiology 1s of great importance 1n the
diagnosis of peptic ulcer of the esophagus If there 1s no stenosis
and no suspicion of careinoma, the chmein may not even :IS;\ ;m
endoscopist to cxamune a case of uncompheated peptic ulcer o !"\C
esophagus In such cases the condition m1y be suggested chm;ﬂ u\!
and roentgenologically and may then be treated medically watho!
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further diagnosg, study \{¢ believe poy, Cver that alf such cases
should pe Samined by esophngoscap\ and an adequate biopsy
Specimen tal en

In our S\pentence the endoscopxsr 15 usuall called upan o ey.
amne and rrygp Stenoss of che €20phagus caysed by 4 peptic uleer
located Just belfoy, ¢he DATON g In syep 3 ease the ujeer g, not
be viable by esophagoscom On the ather hand 1n SOme cases 5
biopsy Specimen taken from deep wighyp, the lumen of the striceure

tionang <onsiderable stenosis

TreaTA T
Hediear ety

Diee oy sofe bling dree consisting of stramned op finely fround
food renn gap dimounty gp frequent inrep als 15 the g m
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portnt factor n successful medical management  \lcohol and
tobaceo should be completely eliminated Strongly acid or highly
scasoned foods are prohibited In some cases there 1s so much in-
flammtion or narrow ing of the esophagenl lumen that the pent
can tolerate nothing but hquids At the onset, frequent il and
cream feedings should be ginen

For cases n which mflammation or narrowing 1s severe the fol
lowing schedule 1s recommended

7 v\ 6 07 swcctened orange juice
8 10 07 cereal water®

9 60z chicken broth +

10 6 o7 malted nuik

1. NooN - 8oz cream of petsoup
11 6 oz cercal water

6 oz banana nulk shihe

6 o7 bowllon p]us beef jusce +
6 0z cggnog

8 0z oyvster stew (struned)t
6 0z ortnge juice

8 0z cream of tomato soup

6 07 cocon

This diet contuns approumately jooo cilones (carbohy drates
350gm protemns 75 gm, fats 1y0gm)

When the patent can tolerite a lietle more food other items
may be added 1l foods beng struned through 1 =.5 sieve \
suggested meal plan on thus diet would be 1s follows

W3 A e

7 aM Stramned cercal with nulk or cream cocoa
8 Stratned orange juice with sugar
to Cereal warer

1. noon  Creamed mineed chicken
Stramed spinach with butter and eream

* Cerenl water 1s made with 1 cup of water 1 tnhlctp(mnful of flour
(barley nee or wheat) and  rablespoonfuly of sugar 0

+ Clucken broth bowllon plus beef jnce and oy ster stew (\"Jm“l
mu be excluded sn the ey stages of cﬁuplm,cﬂ uleer managemen
since they act as seeretagogues mulh and cream <oft borled e
stramned cereal or liquid gelatin may be substituted
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Ak with part cream
Soft custard pudding

. PN Chocolate malted milk
4 Tomato juice 6 oz plus beef jurce or lner pulp oz
5 W elsh rabbre (no bread or crackers)
Stramned beans milk with cream strained peaches
8 Eggnog with part cream

This diet contains approximately 3100 calories (carbohy drates,
3s50gm protems 8, gm fats 150gm)

Medication Rehef of pamn may be obtmned m some cases
through the use of sodium bicarbonate aluminum hy droude bis-
muth submtrate calcium carbonate bismuth and magnesium ovide
and other antacids Belladonna 1s rarely helpful m the management
of uncomplicated esophageal uleer but may be useful n the treat-
ment of an accompany ing duodenal ulcer wth py lorospasm

Patients should be advised to sleep with the head of the bed
elevated about siv inches so that the force of gravity may be unlized
to heep acid gastric secretions 1n the stomach Obese patients must
reduce wetght must not wear ughr clothing and should avoid
stooping

Endoscopic treatment

Bouginage through the esophagoscope 1s of very great mpor-
tance 1n the management of the narrow lumen which frequently
accompanies esophageal ulcer It should be performed only by an
expenienced esophagoscopist In some cases bouginige may be
carried out by means of a specul boume with a previously
suallow ed thread being used as a guide (see Chapter 6 Vethods of
Treatment)

Lndoscopic packing of the esophagus has been suggested as a
method of stopping hemorrhage from esophageal ulcer Ve do
not use this techmc since we behieve that it 15 too temporary and
prefer more defimen e methods Furthermore we avoid endoscopic
cautenization of bleeding areas — not only because the method 15
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Berugn stenosis of the esophagus ss 1 general term w huch denotes
nrrowing of the esophagus In this chaprer we deal entirehy with
so cilled pepue stenosis duc to regurgitition of 1ctd pepnc seere
tons from the stomich Ve are postpomng the discussion of web
Iy e stricture and achalasia to later chaprers, since they are sepirne
diseases unrelited to the stenosis of peptic esaphagins or ulcerimon

Incinract

Increwsing saterest 1 esophageal discase and wmprosed mechods
of ridilogic ind endoscopic dignoss hase resulted m greares
1w areness of this condition

In 2 series of 1000 csophgoscopies (7) 6o c1ses of bemgn st
nosts were encountered n 18 of which there was esophagins afone
n 34 hneus hernns n Lo duodenal uleer, and m 16 esophiagedl
ulcer S af these patienes had 4ll three condigrons s hernis
duodenal uleer and csophageal ulcer None had uleer i the ab
domnal portion of the stomach Forry two were male and 1% fe
male Two panents were only g5 sears old 1 was . a7 were
between joand 5o nd 36 or 59 per cent wcre berw cen 30 and yo
Four prients were bueween o md bo and 1 was 8. T urther studics
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of addiional panents have been reported by Benedict and Gillespre
(4 ») Inaswdy of 1340 pattents exanuned m this chnie they found
119 (87 per cent) cases of pepuc stenoss Lodge (r1) found
microscopic evidence of acute esophagitis in 31 per cent of y00 un-
selected hospual patients and 1n 3 per cent of 100 pauents who died
quichly nacerdents

Eriorocy

All pattents with berugn stenosis have associated esophagiis We
believe that the esophagitis precedes the development of the stenosis
and 15 an important factor n 1ts enology (6) Regurgitanion of acid
peptic secrenions undoubtedly plavs the most mportant role 1n the
development of esophagitis and esophageal ulcer Hiatus herna 1s
2 very common predisposing cause since 1t mahes regurgitation
more likely In our serres 8, per cent of the patients had a hiatus
herma Forty per cent showed evidence of esophageal ulcer on
rounne examination 4o per cent also showed \ ray evidence of
present or past duodenal ulcer One hundred and mneteen biopsy
specumens were tahen from 8o pauents 49 of these demonstrated
fgastric mucosa at one or more biopsies (6. per cent) and the re-
mamnder showed acute and chromic mflammation of the mucosa
If a duodenal ulcer s present 1t may mean hy peracidiy and py -
loric obstruction with increased vomiting and regurgitation Sn
patients with acute esophagitis were heavy users of alcohol and
6 used alcohol moderately Tourteen pauents had suffered from
galibladder disease at some stage of their Ines and many of these
had had a great deal of vorminng which may have contributed to
their esophagitis and stenosis Twenry-two patients had had a sur-
gical operation requiring anesthesta and hosprtalization within g
months of the dev clopment of dvsphagi In , cases an mhying
gastric tube was used bur this 15 probably not stansucally sigifi
cant as Levin tubes are commonly used without causing the de-
velopment of enough esophagits to cause stenosis

As early as 1906 Tileston (17) held that msufficiency of the
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cardin which allows regurgranion of gastric jurce, w s essentnil for
the devclopment of the esophageal ulcer and hence thae voming
~—as 1n peritomtis, duodenal uleer, and pyloric stenosis — w s 1m
porrant in its cuology

Winlkelstern (18) m 1935 described § cases of a new chmieal en
any which he called “pepric esophagitis’ and stated that the coune
of the diserse the Jocation of the ulcers the concomance of peptic
ulcers the hy perchlorhy dria, and the face that relief could be ol
tuned through uleer treatment suggested 1 pepuc ongn of the
esophagits

Allison (1) ma significane paper on 74 cases of pepuc uleer of
the esophigus considered thar 1 hiatus hernta whuch 1lfowed regur
girnton of acid gastric juice was the cssenenl factor Olsen (13) re
gwded reflux of gastric puce 15 the most common ciuse of
esophagitis and stressed the effect of vomiting and incompetence
of the cardin from such conditions as huatus hernin

In 1936 Selye (15) described the production n rats of what he
called peptic hemorrhagie csophagitss by means of pylone hea
von which he believed to indicate thae the presence of gistne
juice for an abnormal ume 10 1 normal esophagus would produce
flimmacton

Terguson ez al (9) 1n experiments on v irious ty pes of annmb
found that acrd gstric juice which remamed in contact with the
esophagus for an 1bnormal nme whether owing (o vomiung "'l"
regurgitation or 1s 1 result of direct apphcson had 1 devasoiting
effect whereas hy drachlorte aeid n a concentrition sumlr to that
m gistre quice had hrdde effect by stself These worhers ‘"“h“;
tht non speetfic esophagias 15 due prumnly to the acuon o
1ad peptic jurce’

Printorocy
W
Peters (1.4) has published 1n escellent and very thorough n:nht
of the pathology of severe digestion csophgitis She discusses :c
ctology mnudence and morbid ansromy of 116 serert enes



Pathology 111

cording to Peters i the acute stage the mucosa 1s im artably shed
to some extent discrete shallow ulcers with brown er
blood stained bases may be seen occasionally round or oval
they are more usually Iinear and follow erther the summits or the
folds of the lower closure plears

In more severe cases the whole or part of the tube 15 mostly
hemorrhagic often the whole tube 15 stripped of epithelum
except for scraps at the two ends

Peters describes the chronic ty pe as follows s m the prevs-

ous group the appearances are very vartable any length of the
tube may be imolved burt i the older cases the changes are more
Iikely to be concentrated at the lower end In the more recent
(active chronic) there 1s dirty brown rough ulceration 1n patches
and streaks or mvolving the whole circumference characterstically
with sslets of survning epithelium 1n or above the ulcerated arey
Extenste regeneration occurs from the margins of these some-
times appreciable to the naked eyve as a delicate hazy film covenng
adjacent raw surfaces The sslets vary 1n shape size and colour, the
more recent are pinhead to lenul sized rounded and grey-white
bigger and older patches are flattened scaly white plaques hike
smaheshin or thich strips like candle grease guttenings separated by
iregular channels of superficial ulceraton These changes may
persist 1n or above the most chromic lesions or become part of an
extenstve leuhoplakia which occastonally progresses to cancer Ac-
tive fibrosis begins at this stage and advances with ume

In the second probably more frequent form the appearances
are conditioned by great fibrosis As the scar tissue contracts
two mmportant secondary changes develop Concentric contrac
tion gives permanent stricture and in the case records the gradual
comersion of internutrent spasm dssphagit to constant obstruc-
ton may be clear Longxrudmal contraction leads to permancnt
shight shortening which following spasm shortening mahes the
previously shding hernia irredueible and ensures permanent in
competence of the pinchcock It 1s probably the commonest cause
of permanent shortening of the gullet
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SyntproNs

Dysphagn 15 the commonest and most mportant sy mptom of
pepuc stenoss of the esophagus It may vary from shght difficulny
mn swallowng solid food to complete mbihity to swllow lguds
Regurgitanion 1s common and usually occurs without nauser True
vomung s uncommon Heirtburn 15 1 frequent symptom 15 s
substernal or subuphoid pun or distress espeerlly f there 1 ul
ceration Anorena may be present Paients frcqucnll\ fote an 1
abiliry to beleh \When regurgitation occurs the matenal may be
bloody, espeenily of there 1s sexere mflammation or ulceration

CoMPLICATIONS

Bemgn peptic stenosis of the esophagus m1y be compheired In
hemorrhige pertorinon or carcmom s 4 rufe hemorrhige »
only ohight, ind 15 duc to the assocnted csophagios, fioweser of
more and more ulceration accurs, moderate or severe hemorrhage
m1y tl e phee

Perforation 15 uncommon 1n hemgn peptic stenoss bue it may
occur if the accompany ing esophagitis progresses to decp uleera
ton
As regards circmoma we hnow of one mwm who was ereated
over a period of 19 yers for llcmgn peptic esoph s W 1th steno
sis but w1s hter proved to bave caromonn an the sume arer Ihat
patient hid recened an carly diagnosss of hitus heran esoph wgeal
ulcer nd duodenl ulcer and he had been trered for these con
ditions m lerdmg climes of the United Staes md Turope (e
cise report M D page 74 ) Incdentally bus eave was reported by
1 cvine (10) 1 19.9 s 1 c1sc of peptic uleer We believe thus to be
very rwre indeed

DriveNoss
e SUus

The dugnosts of bemgn pepuc ccnphagml stenosis | .
t H N

pected on the basis of 1 lustory of dysphign sulneermal pur
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regurgitation  The fustory may show that symptomanc rehief has
been obtained through a bland hquid or semi-solid diet or through
the use of antacids \-ray examination 1s of fundamental mmpor-
tance 1t usually revealsa smooth funnel-shaped narrowing of vary -
ing length through which the barium passes slowIs if there 1s much
obstruction Semeunmes there 15 complete obstrucnon —n which
case no bartum passes If obstruction 1s shght there may be no de-
lay m the passage of banum Sometmes the radiologist 1s unable to
differentrate bemgn stenosts and carcmoma In all cases esophagos

copy 15 ndicared

Esopbagoscopy

Direct mspection of a benign inflammatory esophageal stenoss
usually reveals a smooth conical narrowing with varymg degrees
of mflammation depending on the stage of the discase (Plate V1
#:6) Lrosions and superficlal ulcerations are frequently seen
especially 1f the disease 15 very acute Increased reddemng 1s nearly
always present and there 15 usually some edema Denudation of the
mucosa 1s often noted The inflammatory process may be shght and
be localized close to the stricture or it may be marked and may ex-
tend 10 or 15 cm above the narrov ed aren Sometimes 2 vegetable
foreign body or parncle of meat 15 found lodged 1n the stenouc
zone and this contributes markedly to the esophageal narrowing
Any such foreign body must be removed bouginage carned out
and 2 biopsy specimen obramed i order to exclude carcinoma The
site of the biopsy 15 of very great importance The specsmen should
usuglly be tahen from deep withia the lumen of the stenonic sector
m order to obtain a representam e spectmen However 1t should be
borne 1 mind thar the forceps may be inserted even bevond the
stenosed area and hence a non cancerous specimen obrained when
the neoplastic tissue 15 just provimal to the end of the forceps
This houwever happens rarely — and only when the stenotic sec-
tor s very short The bwpsy must be taken with grear care o
avoid perforanon If a pathologic report of chromc inflamma
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uon 1 recens ed and carcinoma s sull suspected, esophagoseopy, and
biopsy should be repeated

Cjrology

Cy tologic study of esophageal washings 1s important but in our
expertence this procedure has only once revealed a carcinoma of
the esophagus which was not suspected after \ ray or csophagos
copy This occurred 1n 1 easc of achalwsia n which \ ray evamn
nation and csoplngoscop\ mdicated achalisin 1nd were negatne
for ciremoma (Sce Chapter ¢ case reports ) In this cise the ear
ainom was onhy 1 em 1 dimeter and was difficult to find at the
time of surgery In a series of 70 panents studied by this method at
this hospteal there hve been tw o false-positn ¢ examnatians

TREATMENT
Diceary treatment

The esophagus 15 contmually subjected to trauma by the p-
sage of food and drnnk Unwise eanng or drmbhing may be hugbly
njurious to norml esophageal mucosa and 15 certunly very g
mte to an already inflimed mucous membrane Somctines p2
uents with severe snflammatory stenosis of the esophagus should
at first recene ntravenous aimentation and be given nothing n
mouth Later on blnd hquids and thin cereals mm be rolerred
Same frit juices may be wrntaung When the narrowing s ndt
too marked the pavent mny tolerate struned vegeabls and
ground mear  Alcoho! and fricd or hughly sesoned faods should
be entirely onurtred

edicnl therapy
\ntacrds are uscful 10 the reatment of peptic esophigis ® sth ";
without stenosis \lununum by drovide 1s excellent m either e
T4
ar tablet form such as Amphojel Creamaltn ar Gelual Sonfru
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bicarbonate also 15 useful but cannot be used over a long period
since hidney stones may form Occasionally there 15 some spasm m
mflammatory diseases of the esophagus this mxy be ameliorated by
the use of mtroglycerin, grams 1 “.00 pliced dry under the tongue
just before a meal Atropme sulfate usually has ldle effect
esophageal spasm

Bougmage

Except in certamn intractable cases the treatment for bemign
stenosis of the esophagus 1s bouginage Esophagoscopy should 4l
ways be carried out i every such case both in order to observe the
degree of inflimmation and stenosis and 1 order to carry out
bouginage under direct vision and to obtan 2 swusfactory biopsy
specimen 1V hen carcinoma has been excluded and the diagnosss of
benign peptic stenosis established further bouginage may be carried
out 1n the office or in the out pavient department with a previously
swallowed thread bemg used as a guide (see Chapter 6)

Surgical treatment

The indications for surgery are obstruction intractible pun
hemorrhage and perforanon — e, fallure of conservauve man
agement This latter 15 often difficult to define The older poor rish
patient my subsist ndefinttely on a regtmen of soft bland faod and
pertodic dilatations —a program not usually acceprable to 1
younger or More actiy e person

Plastie procedures

Rarely one my encounter a sharply localized stricture or area
of stenosis which does not respond to bouginage but 1s benefited
by conservamn ¢ local operations Lsophagoplasty consisung of ver
tical inaiston and transverse closure (Fig 3. 4) has been advocated
as a method of dealing with these localized conditions If the nar-
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rowed area 15 so located that this maneuver can be performed
without meston of the cardia nd loss of esophagogastnc com-
petence, very sansfactory results can be obtammed On the other
hand an esophagoplasty which 1s extended through the carda mnto
the stomach may frequently cause distressing complications which
are worse than the onginal disease (sce discusston of cardioplasty
mn Chapter 14)

Some well-localized strictures can be resected locally with end-
to-end anastomosts (Fig ,.B) In this maneuver 1t should be
remembered that several centimeters of normal esophagus must be
mobilized at erther end and thar meuculous care and judgment
must be exercised to mamtain an adequate blood supply to the
anastomosts

Resectice procedures

We have found that most esophageal strictures for which sur
gery 15 indicated require resection with esophagogastric anastomo-
sis Usually such a resection must be extensiie 1if unimvolved eso-
phageal tssue 1s to be obratned for the anastomosis An esrenstc
resection also may be of prophylacuc value since in the high an-
astomoses postoperatn e esophagitss 1s relatn ely infrequent It is pos
sible that the greater number of mucus glands present m the upper
esophagus pros ide more protection agamnst reflus

A left transthoracic approach through the bed of the eighth nb
15 utlized If further evposure upwards should be needed the
seventh or sivth nibs may be divided posteriorly — or preferably
the fourth nb may be resected this method produces a second op
erause mcision w hich will greatly facilitate and increase the safery
of a high anastomosis

The mediastinal pleura 15 inased and the esophagus mobilized
The diaphragm 15 drvided through the esophageal hiatus and the
stomach mobihzed (see section on hiatus herma for hazards in scc
toning diaphragm nd chapter on carcinoma of esophagus for oper-
ame details and 1llustranions)  The esophageal dissection may be
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difficult because of vasculir adhesions secondiry to Jocal mfzmart
von The esophagus should be transected well bey ond 1y grosshy
wistble abnormal mucosa Tulure to remove 11 inflamed nssoe wil
result i recurrence of the stenosis Ocersiomlly 2 supra w.tic
anastomosis may be required (Mg 3.C)

When the extent of resection 1s such that 4 subiorne anastomo-
s15 ¢1n be accomplished an alternate and possibly beteer procedure
15 resecnion of a much larger segment of the stomach to obtun
maumil reduetion of gastric aadity (16) (g 3.D)

Paents with long cstablished esophagenl stricture and srrevers
ble fibrosis frequently hmne v coeusung duodenal ulcer with
ploric obstruction (3) The vagotomy which 15 an unwodible
factor 1n esophageal rescerion causes gstrie retention which when
soctated wth ps lorie obstruction 1s pacaculardy distressing The
concomitint execution of simple pyloroplasty may ehiminite these
complications

Other procedures

The vartety of operatne procedures reported n the fiterature
attests to the fach of 1 uniformiy successfuf surgichl tretment of
this condiion In the interest of reasonably thorough coverage of
the subjcet same of ehese procedures — wich which we hne d
no personl expenence — will be briefhy mennoned ;

McLean and VWangensteen (1) e treated 1§ patients with
esophageal resection by distal subrotal gastrectomy and 3y cont
bined luacus hernn repur and py ]ompl:m\ Results were excellent
mn ll cses

Lacdlent results also hnve been obruned by esophagojejunos
tomy performed m 1 Rouv-Y fashion wath preservavion of mot of
the stomach (2 8)

Proc \os1s

aod
The prognosis in hemgn stenosis of the csophagus 1 \cr; cz}m
when pallnuen by bouginage is attempted  Complete cure i
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method 15 probably infrequent smce some narrow ing nearly al-
ways remains, as can be demonstrated by ¥-ray exammnauon How-
ever many patients are able ro eat most foods after a series of such
treatments Surgery, when carrted out with menculous care partic-
ularly with respect to the anastomosis usually gies good results
but 1n some cases inflammatory stenosis has recurred ar the
esophagogastric anastomosis In such cases further bouginage may
be necessary
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CaAausTICc STENOSIS

I2

The term  caustic stenosss of the esophagus means a burn caused
3y A corroshve ﬂgCnt with enough scar foml:l[lon t0o Cause some
:sophageal obstruction

Lriorocy

Caustc stenosts 15 caused by the swallowing of strong alkali or
zc1d solutions In g5 per cent of cases the condition 1s due to the
ngestion of commerenal lye solunons (4) which are abour 95
per cent sodium hydroude (10) F hold
carbonate (salts of tartar) sodwm carbonate (washing soda) and
bichloride of mercury also may produce esophageal stenosis Strong
acids are occasionally responsible

Chronic acetanihid possoning has caused marhed annular nar
rowing of the esophagus as reported by Wolfson and Greenberg
(25) Laquor adulterated with lye has been reported as 2 cause of
dy sphagia and stnicture of the esophagus (1.) (Caustic soda s
used 1n Finland for adulterating hiquor )

Despite the fact that our laws require proper labeling of com
mercnal cleaning substances contaimung causues such products are
often carelessly, left about within reach of children It 1s quite

1.1
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oby1ous too that many aduls contemplatng surcrde behiese chae he
15 a potson which wall Lill them, rather than one which will cause
sesere burns to the buceal, esophageal and gastnic mucosa wath
resulting stricrure formation

Patuovrocy

The most sesere burns usually occur 1n the middle and lower
thurds of the esophagus but burns n the upper esophagus alo are
common According to Fatu V\archand and Crawshaw (7) there
are four grades of stenosis ‘according to their length and densin
In Grade 1 fibross 15 crrcumsenibed being confined to less than the
total circumference of the esophagus and to a short segment n
length There are shelf stctures and they never cause sigmificant
narrowsng of the lumen Grade . these are Incalized annular stnc-
tures wsohing the total arcumference of the esophagus The
fibrosis does not penctrate bey ond the submucosa and consequently
narrowing 1s never pronounced and treatment never a difficulr
problem Grade 3 these are dense stnctures of hmited length
(arbatranly less than % inch long) Fibrosis extends through che
outer muscular coats and perhaps the lumen which s hined by
cpithchum may be reduced 1o a thread

Grade 44 These are stnctures of more than half an mnch an
tength which have hule tendencey to progressie parrosang The
suhz.;radc 15 yudged by the fact that dilitaton is easy and the fumen
masntans s steerched caliber [ ibrosis 15 confined essentally to the
mucosa and submucosa The sticture 1s hined by epithehum regen-
eration havmg occurred from surs st ing rstands of mucosa

Grade 4B these tubular strictures have densely fibroue walls
pengsophageal adhesions and marked luminal narrowing Beeause
of the extensise destrucnson epithehum cannot rebnidge the gap
and the Jumen 1s Iined by fibrous and granulanon tssue Such stne
tures are alwayvs found to be difficalt to treat

In these authors expencnce approumately so per cent (of 147
cases) of all panents admitred with acute causue soda ponsontng
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develop esophageal strictures This does not imply that corrostve
burns of the esophagus may heal completely but rather that in half
the cases the corrostve never enters the esophagus

Sometimes 2 burn 1s deep enough to penetrate all the layers of
the esophagus and cause a perforatton with mediastimns Before
the advent of chemotherapy such burns with perforation were
universally fatal

SymMPTOMS

At the ume of the aceident the diagnosis may be obvious in view
of the presence of burns on the lips mouth and tongue The pa-
tient or the family may gne a history of possible Ive ingestion
Lxcessive salnvation 1s ihely For several weehs the pauent may
have no difficulty mn swallowing bur after the cicatry begins to
develop n the esophagus gradually mcreasng difficulty n swal
low1ng solid food will be noted

Onver 75 per cent of the prents are children less than 6 ycars of
age Stenosis usually occurs within 2 months of the accident bur
sometimes 15 not evident until more than a year later

COMPLICATIONS

In addition to the complications which may result from treat-
ment (page 128) — hemorrhage and perforation — one must con-
sider foreign body total atresia and caremoma

Foresgn body 1In lve stricture as an other strictures esoph
agoscopy with direct mspection of the lumen may reveal a foreign
body such as a bolus of meat which 1s actually the chief cause of the
obstruction Removal of this foreign body s usually readily ac-
comphshed by mserting a suitable forceps through the esophago
scope

Total arresia of the esophagus may follow a severe Iye burn (see
page 129 for treatment)
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oby1aus too thit many dules contemplating swcide believe that hye
15 2 porson which will Ml them, rather than one which will cause
severe burns to the buceal, esophigeal and gastric mucosa, with
resulting stricrure formaton

Patnovrocy

The most severe burns usually occur in the muddie and lower
thirds of the esaphagus but burns in the upper esophagus 1lso are
common According to It Marchand, and Cranshan (7) there
are four grades of stenosis “according to their length and densiy
In Grade 1, fibrosis 15 aircumsenibed, being confined to less than the
tota) errcumference of the esophagus and to a short segment m
length There are shelf stricrures 4nd they never cuse significant
narrowing of the lumen Grade = these are Jocalized annular sine
tures mmolving the total errcumference of the csophagus The
fibrosts does not penetrate beyond the submucosa and conscquenth
narroving s never pronounced and treatment never v difficuit
problem Grade 3 thesc are densc strctures of lmmted length
(1rbierandy less than ¥ mch long) Fibrosis extends through the
outer muscular coats and perhaps the Jumen which s Iined by
epithellum may be reduced to a thread

Grade 4\ These are strctures of more than lf an nch
length which have Iedde tendeney to progressise narrowing The
subgrade 15 judged by the face thar diliation 15 €xsy and the lumen
mauntns its strecched ciliber Tibrosss 1s confined essentnily to the
ttucost 1nd submucosa The stricture is fined by epithelum regen
eration hay ing occurred from sun rng 1shinds of mucosa

Grade 4B these wubular strictures have densely fibrouc & aff
perigsophageal adhesions and marhed luminil narrowmg Becsuse
of the extensne destruction epithehum cannat sehndge the gap
and the lumen 1s ined by fibrous and granuhinon tssue Such stnc
tures are always found to be difficult to trear

In these uthars experience “approvamatchy go per cent {
eases) of all patients admured with acute caustc soda porsoning

of 147
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develop esophageal strictures This does not imply that corrosne
burns of the esophagus may heal completely but rather that in half
l'he cases the COIrosive never enters l'hC esophagus

Sometmes a burn 15 deep enough to penetrate all the layers of
the esophagus and cause a perforation with mediasumus Before
the advent of chemotherapy such burns with perforaton were
unversally fatal

SimPTONMS

At the ume of the accident the diagnosis may be obvious m view
of the presence of burns on the ips mouth and tongue The pa-
tient or the famlly may give a history of possible lye ingestion
Lxcesstve salivation 1s hkely For several weeks the pauent may
have no difficulty m swallowing but after the cicatniy begins to
develop m the esophagus gradually mcreasing difficulty 1n swal
low g solid food will be noted

Over 75 per cent of the patients are children less than 6 y ears of
age Stenosss usually occurs within . months of the accident but
somenimes 15 not evident until more than 2 year later

COMPLICATIONS

In addimion to the complicanons which may result from treat-
ment (page 128) — hemorrhage and perforation — enc must con
sider foresgn body toral atresia and carcinoma

Forergn body In lve stncture as in other strictures esoph
agoscopy with direct inspection of the lumen may reveal 2 fomgn
body, such as a bolus of mear which 1s actually the chief cause of the
obstruction Removal of this forergn body 1s usually readily ac-
complished by nserung 2 suitable forceps through the esophago-
scope

Total atresia of the esophagus may follow a severe lve burn (sce
page 1.9 for treatment)
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Caremoma  Another comphcation of lye stricture of the
esophagus 1s the possibility that carcinoma will develop (1, .) Up
to 1941, 33 cases of carcinoma of the esophagus had been re-
ported as developing 1n bemign stricture, although Varchand (14)
found none 1n 133 pauents with causuc stricture Most of the
carcinomas were noted after the geston of lye but in rare m-
stances they were said to have been observed mn cases of forewgn
body, cardiospasm, hy sterscal dysphaga, and congeniral stricture
It 15 probable that chronic esophageal irmitation plays a part
the dev elopment of cancer 1n areas of stncture Carvereral (4) en-
countered only 2z pauents with esophageal carcinoma 1n .33 cases
of lye stricture

Diac~osis

Immediately after the accident the diagnosis may be made on the
basis of history and physical exammation as outhined above In the
later stages the history 1s also important and \-rav examination
reveals the level and degree of stenosis (Figs 33 34) If the
stenosis 1s not complete x-ray examunation may also demonstrate
mulople strictures at different levels in the esophagus and m addi
tion may show molvement of the stomach

TREATMENT

Isophagoscopy 1s of limited value 1n the diagnosis and treatment
of caustic burns of the esophagus In the acute stage 1t 15 contra
indicited because nstrumentation may, ncrease the damage atready
done and 1n the chronic phase the esophagoscopist can see only the
upper margin of the most proumal stricture In a few cases esoph-
agoscopy (Plate I\ 1) and bouginage under direct vision 15 useful

Van den Ostende (.3) clams that esophageal strictures that re-
sult from the swallow ing of corrosie substances can largely be pre-
vented by treatment with cornsone Thus author reports only one
case and we ourselves have not yet had an opportunity to use this
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nosis after bougmage Chnical

Ficuar 33\ ray appearance of caustic ste
ood 1 fact much better than

relief after repeated bouginage was very g
the x ray indicates

treatment  Wersshopf (24) cvpcnmcn(nlb pmduccd Iy e burns of
the esophagus m dogs he found that stcrures did not develop 1
the ammals treated with cortisone, whereas they did appearin all

animals in the control group
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Acute phase

Immediate treatment consists i an attempt to neutralize the
chermical In the case of alkalis, vinegar should be gnen If acids
have been swallow ed, sodtum bicarbonate should be admimstered
In cases of acid or alkali ingestion the stomach tube should not be
used However if bichloride of mercury has been taken, empty ing
of the stomach by inducing vomiting or passing 2 tube as soon as
possible after the ingestion of the potson 15 the most important de-
termiming factor 1 recovery This should be followed by gastnc
lavage with a 5 per cent solution of sodium formaldehs de sulfovy
late of which .oo cc should be left in the stomach If this solution
15 not available, mtroduce one pint of milk and sex cral eggs into the
stomach, this procedure should be followed by Iavage with a satu-
rated aqueous solution of sodium bicarbonate In all cases general
supportive treatment 1s indicated including external applhication of
heat, morphine 1f necessary for pain sedatn es as indicated ephed
rne, 25 mm administered subcutaneously and Coramme 5 cc
gven intravenously as necessary for medullary sumulaton paren-
terally guen fluds and blood transfusion for shock Nothing
should be admimstered orally as long as nausea ind vomiung are
present later olive o1l up to 8 oz should be ginen by mouth
Bismuth subcarbonate taken orally 15 a good anudote for burns
n the mouth or the esophagus As soon as 1t can be tolerated witer
should be given by mouth

Chromse phase

Very soon after the accrdent a swallow of thin banum should be
given to deternunc the amount of immediate esophageal damage 1If
1t appears thar very lietle damage has occurred one must beware of
the latent pertod which sometmes extends over several weeks or
v en months before fibrosis and strictures occur During this penod
1615 advisable to have the patient swallow a thread as soon as possible
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1 order to mamntam the patency of the lumen 1nd to hune a guide
for further bougimige if necessary (sec Chapter 6 for thread swal
low ing nstructions)

Boruginage

Most esophageal strictures can be successfully trewed by
diltetion — especrally Grades 1, 2, 3 and 44 (page 1..) 4s
stated by Farut ez al (7), “grade 4B strrceures are always difficult
to manage but dilatatson should be attempred untl otherwise con
trundicited ™ As long as progressmely larger bougies can be
passed, the prognosis 1s hopeful, but when repeated atcempts fail
to cffect improvement, dilatanon should be abandoned Peroral
dilttation using a previously swallowed thread as a guide has been
successful n chis chinte, s hich 1s mostly an adult clime In children
the problem 1s somenmes more difficult Thread swallowing may
be accomphshed 1n babies and cluldren with the mid of candy or
sugar-coated thread and persistent aid from expenenced nurses In
babies once the thread 1s anchored in the intestne peroral
bouginage may be attempted in the anesthenzed panent, wath or
without esophagoscopy, but 1 thrend must 1lwass be used as 2
gude For reperted diltanons i children, howerer, 3t s advisable
to avord frequent anesthesta It 15 preferable to perform gastros
tomy, draw the thread ouc from the stomach with a tonsil pillar
retractor and use retrogride bouginage, tying the bouge to the
thread and pulling 1z upw ards through the mouth after the method
deseribed by Tucher (2.}

If diltation 15 carned out too rapudly hemorrhage perforanon
or mednsunins may resule If these complicainons eccur surgen
must be considered but 1n these dwvs of easy transfustons and an
ubiotics healing may tahe plhice without operation The endoscopist
who 15 treaung stenosts by bouginage should appruse with rl;t
greatest cire the ry pe and degree of stenosis with » tnch he 1s ded
;n:,' and should consider surgical treatment for difficult prﬂMC‘"‘
before complicitions ensue
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Treatment of total atresta

In cases of total atressa of the esophagus a combnation of peroral
and retrograde esophagoscopy has been recommended Ve believe
however that this method 1s very hazardous and that modern eso-
phageal surgery 1s far safer and more sausfactory In some cases the
total atresia 1s more apparent than real for although the pament
may be unable to swallow water or his own salna and \-ray ex-
amiation mav show a complete obstruction to the passage of thin
barium a uny lumen may be found 1nd dilated at the nme of
esophagoscopy If however no lumen whatsoever 1s vistble chere
are stlll tw o possible courses of treatment The first 15 gastrostomy ,
which will aid 1 mantaning the panents flud and nutrnional
balance, combmned with retrograde and peroral esophigoscopy un-
der fluoroscopie gurdance Under even the very best condinons
blind bouginage of 1 completely obliterated fumen The second
method 15 surgery Since 1t has been shown by Sweet (Lo .1) and
Nardi (16) that i surable cases the stomach or colon can be
brought up through the chest and anastomosed to the phary ny with
good functional results this 1s the treatment of choice for most pa
vents whose condition 1s not amehorated by bouginage and prob
ably for all patients with complete cicatricial atresia

Surgery

Surgical correction of the cicatnicial and stenouc esophageal
conditions resulting from caustic ingestion poses a technieal prob
lem of considerable magmrude The extensne mflunmatory 1n
volvement (Fig 35) of both the length and the breadth of the
organ renders exaissonal surgery difficule and hazardous Yudin
(26) and Rienhoff (18) have summanized the devclopment of cur
rent methods of restroning phary ngogastric or mntestinal continuiry
Transthoracie esophageal resection with csnphngtrg15(rusm|m 15
t'us method 1s difficulr and dangerous since 1t ts rantamount to
currently the mast fasored manewver for surgical correction of
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causte stricture of the esophagus We oursels es have had eveellent
results after carrying out a medustal colon transplant withour
esophageal rescction (g 36), and we are mchined to fasor the
lntter techme These tw o methods wall be discussed in detarl

Ficvrr 35 Extensne caustc stenosis of enure subaortie thoracie mphﬂ
agus ‘This was of over o ycars duration and had not responded t

bouginage
The surgeon should be aware that the ingestion of caustics
frequently ~prnduccs necrosis not onh of the prlonc end of the
stomch bur also of the esophagus. The shortening of the stomach
which 15 cwsed by such a burn may be a decsne factor 1 the
chotee of surgical procedure
s ws earlier pointed our 1t 1s highly dewrable to male the
decrston to operate before the panent s nutnuonal sratus requires
gastrostomy \evertheless, the procedure 15 uavo dable 1 mam

CASeS.

Esoplaceal rusccton wth Gupe v oY
ey 1.m v whch
hagns and 11w wh.et
The penssophagt s .

e tha condizon male oy o
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ardous Parucular care should be taken with hemostasis and
resection should be carned our through normal nssue However,
normal ussue 15 frequently difficult to define at the operating
table The results of barium swallow do nor necessarily constirute a
relable gwde, since the mmflimmatory myolvement 15 usually
greater than 1s shown by the v-rays

Ficure 36 Postoperative barium swallow of same patent (Fig 35) after
substernal colon transplant Patient had complete relief of all symptoms
The surgtcal maneuvers molved are rdentical with those for

esophageal resection 1n cases of carcinoma The reader 15 referred

to Chapter 19 for details It 1s usually possible to mobilize the
stomach adequately, even after gastrostomy for safe performance
of esophagogastrostomy The stomach should be carefully 1n-
spected parucularly 1n its py lorc portion for scarnng and shorten-
g Heinehe-\likulicz pyloroplasty 1s performed for any pylonc
stenosis This procedure has the advantage of preserving cnough
length and fleuibiliy so that the anastomosis 15 not jeopardized In
some cases 1t may be necessary to bring the stomach up nto the
neck and carry out the anastomoss at this sie Resection of the
clavicle may facibieate surgery (.o) but 1s not alw ays necessary
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(7) Lsophagogastrostomy 1s usually madvisable for panents with
stomachs shortened by the combination of gastrostomy and pylonc
stenosis

Colon substtution without esophageal resection

The usc of large bowel as an esophageal substitute was s
tablished well before the turn of the century (.6) Many surgeons
have successfully uulized this organ dunng surgical treatment of
esophageal carcinoma and atresia (3, 5, 9, 11, 13, 17) In 1951
Godard (8) attempted a tw o-stage subcurancous prethoracic trans
plnt of the ascending colon n 1 7-ycar old cluld with eso-
phageal Iye stricture. The pitient succumbed to medastmins after
the second stage In 1953 Montenegro et al (15) reported a suc
cessful two-stage transthoracie phary ngo-colo-jejunostomy 1n 2
16 yer-old boy with bentgn esophageal stricture

The des clopment of carcinoma 1n the remunder of the stenosed
esophagus 15 1 theorencal objection to lewmng this orgn m sitt,
st1s however extremely rare (see Carcinoma, page 223)

The technical hazards of attempts to removc 1 sev erely scarr
esophagus cerrunly ourwesgh the theoreneal desirability of this
procedure  An addmonl adsantage of leaving the stenosed esoph
agus sttt 15 that the vagn are not nterrupted and hence the dis
tressing sequehe of gastric atony and retention are asorded

The use of colon rather than stomach has other advantages
Since the colon cin nearly always be crtended well up into the
nech withour difficuley  the upper an1stomosss m1y be carned nu;
wherever the surgeon thinks best, thus the operitor 15 not forced
to compromise 1t a lower site because the gmrnsmnu/td or
searred stomach may not be extended hugh enouch In addwon
the colon mav prove to hne 1 higher resistance to the acd plvpﬂc
secretions of the stomich Dragstedr and \ aughn (6) found l‘"“;
nsphinted to the stomch of a dogr was normal bot

od

loop of colon tr
grossly and microscopically after one vear

rcal
The operation 1 performed through an abdorunal and a cc
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mesion (16) 1t can be carried out by tw o teams simultaneously A
preoperative barum enema enables the surgeon to esumate how
much colon 1s available and helps to rule out abnormalities of this
organ Laparotomy s performed on the right side through a long

Fioure 37 Colon substitution withour esophageal resection
(A) Vobilizaton of the ascending and transverse colon (B) The cecum
15 passed through a substernal tunnet into the left stde of the neck (C)
Anastomoses (Sce pages 134 136 )
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verucal incision carried well up 1o the vphoid The ascending and
transverse colons are carcfully mobilized rerropentoncally (Fig
374) with every precaution tihen not to injure the blood supphy

The artenes are dissected back 1o thair ongins, and rubber-covered
bulldog clamps are applied to the right colic, slcocolic and other

}ume 37 (continued) Sce lepend pase 133
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artertal and venous branches to establish the adequacy of the nud-
colic vessels after the tleum 1s transected Gastromtesunal con-
unuity 1s restored by end to-end ileotrans erse colostomy

Once the viability of the nght colon has been established the
blood vessels are divided at the site of applicauon of the clamps
Care 15 taken not to damage the arcades of the mesentery

The cervical incision 1s made parallel to the left sternocleidomas
toid and the esophagus 1s 1dennfied and dissected free

A substernal tunnel 1s then created bimanually by blunt dissec-
tion as described by Robertson and Sarjeant (19) This route pro-
vides the shortest anatommeal route and allows mavumal utlization
of colonic length It also permits operaton without entering
erther pleural caviry

The segment of colon to be substtuted 1s then passed bebind
the stomach and up through the tunnel into the neck (Fig 37B)
Care should be taken not to rotate the segment since rotation will
cause gangrene Passing the colon behind the stomach will allow
the nnd colic vessels of the vascular pedicle to pass mnocuously
and not press against the antrum and thus become a possible cause
of gastric obstruction (Fig 37C) It should be emphasized how-
ever that this mancuver will not make avaslable a greater length
of transposed colon

The ternunal portion of the ileum 15 then brought up into the
nech and allowed to rest there

Cologastrostomy 1s then carnied our on the antenior wall of the
stomach in the position 1 which the segments lie best

The operator then returns to the nech and the viatnliey of the
colon 1s checked The appendix and any unused portions of colon
and 1leum are resected The cenvical portnion of the esophagus s
transected and the distal end 1s closed with three lwers of mter
rupted silk sutures and allow ed to retract into the meduasunum  \
cervical esophagocolostomy completes the procedure (Fig 37C)

All masions are closed without dranage Chest « ravs are
rouninely made at the completion of the procedure to rule out
the possibilits that pneumothorax may have occurred undetected
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WrBs AND RINGS

I3

A web 1s a membranous or partually fibrous structure which
may extend across the lumen of the esophagus or may consist of 1
narrow band which enarrcles the lumen and parually constricts 1t
Thus pathologic enuty although occurning more commonly m the
so called Plummer-\ mson (g) syndrome (anemia and esophageal
web usually found n women) s not specihc to that discase
W cbs are not confined to the upper part of the esophagus bur may
be seen at all levels They should not be confused with congemtal
atsesin (Chapter 26)

Inainrsey

In 1935 Mac\illan (8) reported that of 1600 pents with
dysphagie examuned in the out pavent deparument of the Masa-
chusetts General Hospital and the Vassachosetrs Fye and Lar In
firmary 114 or 13 per cent had radiologically demonstrable eso
phageal webs This leston phccd third 1n frequency 1o circinomn
and bemign stenoss of the esophagus Waldenstrom and Ryellbery,
(16) much to our surpme desenbe this as the commonest cso
phaceal deease 1 Sweden twice 25 comumon as caranoma
In a recent study Shammaa and Benedicr (1 ) analvzed §8 cases

139
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of esaphageal web There wese 51 females and 7 males Torrs

eight of the cases mvolied the upper esophagus .5 of these were
associted with anenua and firted the deseription of the so called
Plummer-\ nson (9) syndrome Twelse, or _, per cent of upper
csophageal webs (in 10 females and . males) showed no cvidence
of anemi1 In 2 c1ses the webs were located m the muddle sector
of the esophigus There were 4 cases i our seres of lower
esophageal webs or rings 4s described by Ingelfinger and Kramer
(6) Schazhy and Gary (11) and Bugden and Delmontco
(4) Tour morc cases of wibs associated with benign mucous mem
brine pemphigus were also included m the report of Shammaa
nd Benedice (1.} They had previously been reported 1 detarl
by Benedictand Lever (3)

LCriorocy

In chuldren and nfants webs may oceasionally represent a con
gemnl malformation of the esophagus 1n gencral trauma of the
esophagus, with posslblc csoph:nglm and ulceration 15 the most
likely cause of web formanon Contrary to the general impression
anem 1s not an essential factor In certam cases of low er esophageal
ring there scems to be 1 defimte web 1s descrabed by Bugden and
Dcimum(.o (4) 1f such a web ss present an the Jower esophagus
the ctiology mav be based on trauma or esophagins By chilling
the esophagus Respess (10) demonstrated a rnglike constriction
n 7 of 31 paients in whom nings were not scen at rmmm"
fluoroscopy hramer (7) found that duodenal uleer w1s assocted
with these rings Tt scems Ihely that some of these lower csophag
c1l nings may represent a definite structural ennty that arises se¢
ondanly to mflammation or truma but a greater number :!r;'
probably 2 local ccgmcmal spastic phcnomcmm of csnplu:u
muscle Some ridilogists consider this to be a normal cmur.:cn:ﬂ
phtnomcn(m The cnolng\ of wcb seen 1n association with l)cn:’.:
mucous membrane pemphigus 1s diffuse flammation of the mmrhc
and submucovt which proceeds to scarnng and adhcsinns
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of csophageal web There were 51 females and 7 males Torn-
eight of the cases 1ol ed the upper esophagus, .5 of these were
assoctated with anemir and fitted the descripnion of the <o called
Plummer-Vinson (9) syndrome Tuche or ~» per ceat, of upper
esophage] webs (1n 1o females 1nd . miles) showed no evidence
of ancon In . cises the webs were located 1n the muddle sector
of the csophigus There were 4 cises 1 our series of lower
esophageal webs or rngs 15 deseribed by Ingelfinger and hruner
(6} Scharht and Gary (1r) and Bugden and  Delmomco
(3) Four more casces of webs 1ssociared with bemgn mucous mem
brane pamphigus were also meluded m the repare of Shunmra
nd Benedier (1-) They had previoush been reported m detal
by Benedict and Lever (3)

LCriortocy

In cluldren and nfants webs may occastonally represent 2 con
gemedl malformaton of the csophagus In genenl sewa of the
csoplngus with possible esophagits and ulcerinon, 1 the most
kel cuse of web formion Contrary to the general simpresion
Anesma 15 not an ewential fictor In certun cases of low er esophagel
ning there seems to be 1 defimte web 15 deseribed by Bugden and
Delmontco (4 1f such 1 web s present n the lower csophigus
the coology my be nsed on triuma or csophagies By cniling
the cvophagus Respess (10) demonstrated 2 nnghke constriction
m 7z ()f jl p]“c"f\ m “hl’"" rmgs were not secn ar routne
fluoroscopy  hramer (7) found that duodenal ulcer wis 1socuted
with these rings [t scems Ihely that some of these lower esapha
cil rngs mmy »rcpmcm 1 definrte structural enuty that arnses sec
ondhnily to mflammation or trwma bue a greater number re
protably 1 local segmental spasuc phenomenon of esophageal
muscle Some rudiologists constder this to be 2 normal contraction
phenomenon The ctinlagy of web scen tn assocation with benien

fl »
mucous membrane panphigus s diffuse 1tion of the muce

1nd submucosa which proceeds to scarring and adheaons The
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process tal ing place m the esophagus in bemgn mucous membrane
pemphigus 15 comparable wath that affecung the conjunctinie
The conjunctivae also show first diffuse mflammaton with oc-
castonal bulla formaton This gridually leads to the formation
of adhesions which extend between the tarsal and bulbar con-
junctrvac of each hid as well as berween the conjunctn re of the
lower and upper hds These conjunctnval adhestons are at first soft
and phable but with ume they become fibrous and ngd

AssociaTED Disrases

Carcinoma The assocnition of the Plummer Vinson sy ndrome
with carcinoma of the mouth the hypopharyny and the upper
esophagus 15 well hnow n and has been noted m numerous publica
tons (1 t. 13 16 17) In 1936 Ahlbom (1) found evidence of
Plummer Vinson syvndrome i 5o per cent of all women patcnts
with carainoma of the mouth and m go per cent of women with
carcinoma of the hy pophary oy and upper esophigus In W\ alden-
strom and Kjellberg s series of .6 pauents (16) § had carcnoma
of the esophagus and 3 carcinoma of the hy pophary ny Weln (17)
noted a lugher madence of carcinoma of the lower part of the
hy pophary v in females He attnbuted this increase to the fugher
mcetdence of the Plummer-Vinson syndrome in women These and
ather authors regard this syndrome as a precancerous state the
most probible mechamism beng the atrophic changes 1n the mu
cous membrane of the mouth and esophagus which 1re assouted
with the anemia They advise 1ron therapy 15 a prophy lius agamnst
the desclopment of cancer

This meeresung assoctation 15 well allustrated n the Shamma -
Bencdicr series g patients (17 per cent) deseloped carcinoma 6 3n
the buceal eaviry and 3 n the esophagus Tive of the 6 patents with
buceal careinoma had 1 charactenstue Plummer-\ inson sy ndrome
Thus 1 out of every 5 patients with Plumimer-\ mson sy ndrome tn
this series eventually developed carcinoma of the mouth Al the
cases were noted 1 women who complained of havuing had dy spha
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gn from & to 4o vein before the cancer becune evident There
was no correhtion berween the seversty of 1nama and the m
aidence of careinoma of the mouth Two of the Puents cume from
Prince Ldward Isfand Canada One of them staced that 3 mesnbens
of her famly hd died of carenoma of the mouth and thraw and
the other pauent stated that 7 women 1n her mmmediie neighbor
hoad had difficuley 1 swallow mg Tlus 15 mentoned to reithrm
previous observations ac this hospital of 2 Wgh frequency of
Plummer-\ mnson sy ndrome ind e1rcanomn of the mouth n women
from Prince Ldward Idland No swnsfacrory aplimnon b been
offered

None of the 1. pavents who had upper csaphageal web bue no
anemn developed cwemoma of the moutt This sgmficant hind
ng suggests that wneana has 4 role m che pathogenests of caneer of
the buceal cnry Three prents developed caremoma of the
esophagus m - the tumor was sn the upper esophagns ind n 3 sn
die lover esophigus The . cenvieal esophageal caranonns de-
veloped at the sites of esophigeal webs that had been demonstrated
one to three yewrs previowsh  Simfirh earemomn of che fower
esophagus des eloped at the sice of a web that had been demon
strated ten y ey earfier

Diccrscnlum Duerticula of the esophagus were demonstrated 1n
1 pienes Two were n the cervical pornon of the esaphagus and
were located bove the web amd 1 was i the lower pisr of the
esophagus It 1s therefore importint 1n operanng upan a dn crnen
fum o rule out 1 assocsated web (1) (sce Chapeer 16 pae 1b1)
If the web s unrecognized results may be disippomnting amd the
dysphagn for which the operation ws performed mas persise

I bvrord diserse The finding of myeden in 3 caves and of
nodultr gowers 5 Shammat ind Baedicts report (12)
pmmpmJ us 1o diseuss this interesting obsensuon here ) sevien
of the hteratuse reveals only a3 casual note on cus avoennon
[ hus Plummer (9) stared that seme patients & hose dyspharna had
been celined and who were tabang foad freeh des cJoped a mod
crate Iy pnrh\ rondism w hich necessttaced the adamstranon of thy
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roun Six of Hoovers (5) 17 pauents had nodular goter No
my~edema was found in these cases however

It would be tempting to speculte on the assoctation of Plum-
mer-Vinson sy ndrome and hy pothy rordism  Both condimons occur
mainly 1n women and are associated with inemua The cutancous
thickening and hs perheratosis of the face and hands which are fre-
quently seen i my vedema are attnbuted to lach of thyroid hor-
mone Histologic studies of the esophagus and the buceal cavity 1n
Plummer-Vinson sy ndrome were reported to res eal thickened and
hy perl eratotic epithehum (5 1.) The simlanty of these two hus-
tologic lesions warrants detuled histologic examunation of the
esophagus 1n my vedema

Patnovrocy

Shamma a and Benedict (1.) reported biopsies of § of the webs
removed at esophagoscopy (Fig 38) These revealed a normal

—

i
Ticezr 38 Low pouer photomicrograph of a poruen of an esophageal
web which was resected from an arca immediately abene the cardia n

a pauent with rvpreal x ray findings and with dysph:
sphaga Thery
assocrated hiatus hermia, »ipnas € nanan
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squamous cpithehal laver The undeshng connectn e nissue layer
was the seat of a mild chrome mflammaton with filtration of
mononuclear cclls Lymphotd by perplasia with Iymphod nodul-
formanon was noted m one mstince Smooth muscle was scen
tho anstances just beneath the connectne nissue Taver Whether
this smooth muscle was in the substance of the web or w 25 situared
i1 the wall of the esophgus 15 difficult to determme \o other
abnarmal findings were noted *

The histologic appearance of the web 1s not speaific Degenera
¢ and precancerous changes of the epithelium as noted by others
were nor observed in the Shamma'a-Benedict senies Homver (5)
evanuned an esophageal web thar had been removed wath punch
forceps It consisted of two layers of mucous membrme with a
small amaune of fibrous tisue beeween chem Susman (13) re-
ported hy perleraumzation of the epithelium with reas of atrophic
degenerton in the esophagus

SystpToNS

Di sphagia ss the one outst inding svmptom, ats duranon my bea
few months or many years It ss rather surprising and discouraging
to learn that some panents who have difficulrs m swallowing are
told by phy sicins thae they are by steneal (15) ind are not evenex
amned by \-eas or esaphagascopy — paruculaey when the later
my gne immediate rehef + In additen to difficulty m swallowing
there 15 sometimes pan on swallowing especially when dny solid
foods 1re mgested If secondary anem ss present 1t should proln
bh be rcg:r:)cd as duc to dicrary msufficiencs s alsa i teue of the
cm\c«mu;mt elossis and fissures at the corner of the mouth There
may be c\ncc}b:uons and remusstons of the dysphagna probabih de

* The authors wish to express therr thanks to Dr fconard \xlm"n(
the Masaehserts General Hospiral Depantment of Paholony for

study ing, the histologie findins
.
+ We do not a_rce with Vinson's (15} concepr of In svmc(ﬂy 4
phagia In fact we beheve such a diagnasts 1s akmmt acrer jus shat'e
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pending on the amount of mfection and food wrntation present
Cough may be 2 prominent symptom caused by the overflowing of
food mto the trachea

Allof the .., patients n the Massachusetts General Hospial (1.}
sertes had hy pochromitc anemia, with hemoglobin levels ranging
from 3 1o 11 8 gm Blood smears made 1n 17 cases showed varying
degrees of anisocy tosts pothilocy tosis and hy pochromua No leu-
Lopenia was demonstrated The serum iron Tevel was low normal,
65 megm per 100 ml of serum in the one patient n whom 1t was
deternuned The les el subsequentls rose to 1,0 with iron therapy,
and there was concomitant improvement 1 the dysphagia No ade-
quate studies of gastric secretions were perforined The duration of
symptoms 1n our series vaned from as little as four months to as

Ficuse 30\ v appearance of hageal web Lefr

view night, literal view T "
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1 Typical fibrouc appearance of he sthcwure of the esaphagus as seen

through the esophagoscope Bougmmage was carned out with considerable

rehef The marked fibrosis which occurs in Ive stricrure makes 1t 1mpos

sible for the lumen of the esophagus to retum to normal size
Esophageal web as scen through the esophagoscope N\ore the veny thin

membranous appearance with small Jumen on the left This web was

readils divulsed by the esophagoscope and the panenr was completely

relieved
Lsophageal varices as seen through the esophagascope
Lsophagoscopic appearance of bemen Jaomsoma shown by xry 1

Tigure 67 Instcad of the carcinoma d by X ray phagoscopy

disclosed a smooth rounded lesion ansing chiefls from the left wall of the

esophagus Biopsy proved leiomyoma Bronchoscopy was negame
Smoath narrowing of the esophagus with very litede gross esidence of

malignaney  Biopsy  however revealed carcinoma The smportance of

topsy i the differennal diagnosis of benien stncture and carcinoma

cannot be overestimated

6 Smooth narrowing of the esophagus with induranon Biopsy showed
careinoma

7 Nodolar orregular, polipord mass typical of carcinoma as seen by
esophagoscopy

8 Bronchoscope appearance of esophageal carcinoma imading the Jeft
man bronchus near the canna ~ obvioushy inoperable

9 Lndoscopic view showing penny 1n the esophagus of 3 «v year old
child — the penmy was readily removed by esophagascopy using rotation
forceps

10 Faodoscopie view of denture stuck in the csophagus just befow the
encord The dentare was successfully removed by endoscops

11 Sharp edge of flac tnangular rather yagped chichen bone stuch in the
upper end of the esophagus In spire of sharp ponts this was remosed
rather casih under local ancsthes:a using rotstion forceps [ xeelfent
follaw up resubts

12 Prune stone stuch at lower end of esophagus probably due to ewpha
gea) spasim secondary to a gastne uleer as no other cause could bie dem
onstrated by x rav or by esophagoscops The stone swas readily removed
under local ancsthesia ustng rotaton forceps Since 1t was too large o
brine 1nto the lumen of the csophagoscope 1t was traided at the tube
mouth and remmved with the esophagoscope The patient was reheved
of hus dvsphagna

~
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ncidental haatus herns, 1t 15 frequently of no chmeil sigmficince
Before such 1 ring 15 1ssumed to be ciusing symptoms a food-
barum or barum filled gelaun capsule should be admnstered If
the dy sphagia 1s coinerdental with a holdup of the opique test sub
stance at the constriction, one may 1ssume thie the ring 1s causing
the panent s sy mptoms Sometimes esophageal webs are not demon-
strated by v-r1y exanunanon, therefore 1n every case of dysphagua,
even after 1 negative N r1y exanunation, csophagoscopy should be
performed See Tigure 41 for \-ray 1ppearance of web m pemt
phigus

Esophagoscopy

Lsophagoscopy demonstrates 1 gray membranous or fibrous
structure usually Jocited just below the cricophiry ngeus (Plate 1\,
=.) It looks hke 2 diphragm stretched across the esophigus
and appears to lene practically no lumen Bougies my be passed
to stretch the web gradually, and fimlly the esophagescope mny
completely divulse it Very shghe bleeding m1y oceur  \lthough
Bugden and Delmonico (4) and Bartlete (.) have dunonstrated a
definite web-like structure a¢ the lower end of the esopliagus m
cases of esophageal ning such webs hawe not so far, been domon
strable by esuphagoscopy  If the pathologic bsis of fower esophiag-
el ning s redly 1 web s very difficule to understaind why such a
web Iike structure has not been seen wich the esaphagoscope cven
under 1deal conditions with 1,3 om esophagoscope and generil
anesthesnn bemg used for complete relnation The webs seen by
csophagoscopy m cases of bemgn mucots membrane pcmp)ngus
my differ from other esophageal webs in hnang the appearance of
fine thread like adhestons resembling cobwebs (T 4 } runnmg
verncally, obliquely  and temsversely

Strctcar TREATMEINT

nd
The indicanon for surgeny 15 fulure of endoscopie diagnnsts :[ '
trertment At the nme of thoracotomy the web may be mmpossble



Ficure 41\ ray appearance of muluple webs scen 1n benign mucous
membrane pemphigus,

lictre 4 Unusual type of web scen 1n bemgn mucous membrane
pemphugus,
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Fictrre 43 Transesophageal procedure for membranous ese phs eal neh

If the el is situated Jow near the cardiz s may be apgroached frem
below through 3 pastrotonyy




Prognosis 1yt

to palpate, therefore mnsertion of a nasogastric tube to the upper
surface of the web helps the operator to localize by palpauon of
the tube the exact level of the web He can then determune where
to make the esophageal meston A longstudinal ciston 15 made
over the web and the latrer 15 excised with cunved scissors The
mucosal defect 15 reparred with fine mterrupted silk sutures and the
esophageal maision 15 closed longitudinally with the same type of
suture (Fig 43) Results are umformly good

Procyosis

The prognosis of esophageal web 1s excellent Usually one treat-
ment by csophagoscopy with divulsion of the web 1s sufficient to
gne dramatc and permanent relief The prognoss of esophageal
ning also 15 good 1f 2 web can be demonstrated If, however there
15 no web, the prognosis must be guarded
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AcHALASIA (CARDIOSPASA)—

MEGAESOPHAGUS

14

Achalasia of the esophagus 1s defined as fallure of the lower
esophagus to relax It represents a mechanical obstruction of the
passage of food from the csophagus to the stomach mn the absence
of an organic stricture When this condition has been present for
more than a few months 1t 1s frequently accompanied by dilatanon
of the esophagus — termed megaesophagus To us ‘cardiospasm ’
represents the same discase as achalasia, literally at sigmifies per-
sistent  greater-than normal tomc contraction Ve believe that

achalasia 15 a better term for this disease

InCIDENCE

As a cause of esophageal obstruction achalasia ranks next n fre-
quency to carcmoma Tt may occur 1n childhood or old age but 1s
most common in muddle hfe Cases have been reported 1n the new-
born (34) Its ncidence 1s about equal in both sexes Vinson (35)
belteses 1t to be the most frequent cause of dysphagma 1n women

153



154 Achalasiz (Cardiospasi) — Megaesophagus

Lriorocy

Tt 15 generally agreed that the fundamental disorder 1 achalisia
15 lack of neuromuscular coordination of the esophagus

Fluoroscopte (33) and cineradiographic (5) studies of this con
dinon have revealed absence of normal persistalue waves The
primany esophageal waves progress only to the level of the supra
sternal notch and no secondary waves are seen The fluoroscopsse
frequently observes shatiow, purposcless contractions with waves
of anupenstalsis There 1s no coordinated relavation of the lower
csophagus at the cardn

Studies of mtraluminal pressure have demonstrated that the en
ure esophagus 1s msvolved 1 the pathologic physiology of cardio-
spsm (4) Lsophngcal contricrions are disorganized spontancous
and ineffectne (32) Toa phy stologist, “patients with cirdiospasm
have 1 defect a defect which prevents them from mitanng a stand
ard primany penistaltie wave  the true penstaluc wave This wave
1s the hey which opens the door to the stomach the cardia Without
this hey the door must be forced so to speak  (3)

KRnught and Adamson (.o 22), using cats, produced by means
of vagal section, 1 condition similar to cardiospasm Ferguson (10)
obtuncd the same results n monheys In man cardospasm has been
reported as a complicanon of vagotomy performed for peprc
uleer (L5 37)

Ferel (9) Rake (-7) nd I endrum (23) hare shown thar m
human bemngs with achalasta there 1s no abnormality of the vagus
nerve Thc\~ did however find a striking loss or complere alwence
of ganghiomie cells ( Auerbichs) from the myenteric pleyt These
plc~\| are believed to form relvy stanons for the vagal fibers ;m
therr route to the cmplngcﬂ musculature  Not only were the
gangha dumingshed or absent but i some cases there was © 1dence
of actne mflammarion fibrosis and atrophy  These changes were
not hmsted to the narrowed segment at the cardia bur were found
equally often in the mare prumnnl ilated pornons of the cmp‘lll
us W\ hether these changes are the cause of cardispasm o mercly
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the effect of chronic distention has been debated for vears The
bulk of evidence indicates that the pathologic changes m the
ganglion cells have a causal relation to the disease

It has been suggested by Etzel (g) that chromc viamm B
deficiency plays a pare in the disease complex that mcludes mega-
esophagus megacolon and megaureter The therapeutic use of
viamm B however has not vielded favorable results

Jorge Broda, and Mealla (18) have reported one case 1t w hich
achalasta and megaesophagus were associted with pelligra
Ninety two per cent of Crzels 28 Ialan panents with mega-
esophagus and megacolon came from Veneto a district n which
pellagra 1s common

Parnorocy

In carly achalasta no gross leston 1s found at the cardr As func-
ttonal obstruction continues the proumal portion of the esophagus
mtially shows hy pertrophy of both muscle layers (17) This stage
of hy pertrophy, wath or without nummal esophageal dilatanon has
been rermed the ¢ compensated  stage of the conditon (17 .3 30)
W hen pressure continues over a period of ume  decompensation
occurs with dilatation and thinning of the muscular wall In long-
standing cases the term megnesophagus is well suited o the length-
ened, tortuous dilared gullet whose capaciry has ncreased to fif-
teen of twenty tmes s onginal volume (g 44)

Naturally such an organized tran of events does not occur n
every case and pauents may present themsclves with a stabilized
form of this discase process at any  compensated or  decom
pensated  stage

Sloper (30) has reparted 7 cases of diffuse muscular In per-
trophy of the esophagus and has found .5 others reported 1n the
hirerature He considers that this probably represents an cath and
fully compensated stage of achalasia

Sweet (31) on the basis of his chimeal expenence beheves that
there are two distinet ty pes of achalzsia The more frequent oy pe
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Ty pe 1, comprising about 75 per cent of the cases, 1s that char-
acterized by an enormous dilatation of the esophagus above the
distal segment W hen exposed at operation the terminal seg-
ment just prosimal to the cardia 15 amazingly small i diameter,
with abnormally thin muscular layers making a strihing contrast

Fictar 44 Unusually high torruosity in panent with marked schaland

and megacsophagus.
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with the enormously dilated, thich-w alled porton above InType 2
achalasta approsimately 25 per cent of the cases present an entirely

different picture At operation the lower segment of the
esophagus unlihe that of the first group, m which 1t appears
atrophic, 15 actually thichened though nor dilated as 1t 1s above this
level This appearance 15 due to the occurrence of a singular degree
of hy pertrophy of the crrcular muscle fibers 1n this portion ™ Sweet
does not consider that one ty pe of disorder esols es from the other

Hawthorne ez al (15), however, were unable to find any such cor-
relation among symptoms, roentgen picrure, and gross findings at
operation and they are mclined to beheve that these two en-
tremes of deformaty are related to the duration and the sevenity of
the lesion rather than to 1ts clintcal ty pe

SyapTOMS

Most patients report no difficulty n the 1ct of swallowing but
they complain that the food lies in the esophagus and does not
reach the stomach They rarely note real vomiting — merely re-
gurgitation or overflowing Some patients can empty the esophagus
at will by regurgitation Nocrurnal overflowing, a common com
plamnt, 15 very troublesome, as 1t sotls the pillow or the materal 1
aspirated nto the larynx with resultant cough In long standing
cases nocturnal wakefulness ow ing to excessne cough 15 one of the
most distressing symptoms Patents may eat well at some meals
and not at others They may cat well when they are alone but be
come upset when i company  Emotional strain or excitement be-
fore or during a meal often leads to an artack and under such arr-
cumstances patients may hase to leave the table i order to empty
the esophagus Such an embarrassing situaton makes them avord
soctal events and public eatng places Food may sometimes be
foreed anto the stomach by dnnlang large amounts of Auids or by
changing position or by holding the breath and beaning down Pamn
1s seldom a promment symptom although carly 1n the disease as-
soctated esophagospasm may cause substernal discomfort The oc
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currence of pun should lead the physician to question the dugnosis
of achalasia

ConiPLICATIONS

Pubmoniry VWhen food maternl 1s regurgieated and then as-
pirtted meo the tracheobronchial tree pulmoniry complications are
Iikely to develop These may include bronchitis, pneumonins pneu-
mom1, bronchicctasis and even Jung abscess The pulmonary com
plicatton 1s someumes so strihing and so acute that the underhy ing
achalast 1s not even suspeeted Sudden death from asphy via is rare
burmay occur Repeated bouts of aspirrtion may lead to pulmonary
fibrosis (For a complete review of this subject the reader s re
ferred to Breakey, Dotter, and Steinbert [31)

Carcinonra of the esophigus W e have scen an occasional cse of
csophageal carcnoma which developed in 2 patent wth achalisia
of long duration Possibly prolonged srntition duc to food stisis
produces condinions which favor the development of circinom
A hen cirainoma does des clop an 4 patient with achalsin the dng-
nosis ss difficult becse the symproms are alrcady mashed by
csophage1l obstruction and \-ray examination 5s Iikely to be imc
curate becuse of the presence of food matenl in the esophagus
Lsophageal caremom complicating rchalasit has been the subject
of several recent reporrs (6)

Carcmomn of the stonmncly Crrctnoma of the stormch my oceur
i panents with achalsn (Mg 4,) In such cases the caremoma s
Iihely 10 be overlooked nor only becawse the panene already his
gistromtestnal symptoms caused by tis achalia bue ako beeause
2t A ray cxammation too hrtle binum passes through the crrdia to
permut satrsfactory visualizinon of the stomach

Divevosts

When 1 pent gnes 1 hstony of long standing sntermstzent
dusphagta one must think of achalasit 15 4 possble came If the



Ficuxr 45\ ray showing achalasiz and ecarcinoma of stomach The latter
was overlooked beeause the attention of the elimcan and radiologist was
focused entircly on achalasia
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attacks of dysphagr seem to be precipitated by emoronal upsets,
the diagnosis of 1chalasia is 1l the more hikely  Phy sical examination
usually 15 not helpful although i m1y possibly reveal widening of
the medistinum

\-ra) cxammation 1 the mast nportant diagnosee method, 1o
usually reveals 1 cone-like narrowmg of the lower end of the
esophagus with difatation 1bove 1t A dilated and tortuous clon-
gated esophgus 15 characterisuc of megacesophagus and oceurs only
n achahista Sometimes the cardne ontfice relaves well and permits
brium to pss ato the scomach, e other times chie ornfice remmans
firmly contricted or may respond to the mhalition of an amy|
nueriee pearl The gastric arr bubble ss usually absent

Fsophagoscopy Since \ ray exanunation s not always roo per
cent conclusive in 1chilasta, and since it may be parncubirly diff
cule when food and secretions 1re reruned 1n a dilted esophagus s
1s ads ssable to recommend at least one dingnestic esophagoscopy m
all cases of achaltsi (Plee \)

In carly cases i which ebstruction 1s not marked the esophagus
may pper enurely normal and no change my be observed at the
crrdnie orsfice If slight obstructton is preseae, small amounts of re-
tuned food partcles and hquid may be found in the esophagus In
long standing cases an which esophageal fwage has not been per
formed the esophigoscoprst encounters large amounts of rernned
food and sccrctions — sour mnspissated and stagnont matersal —
some of which adheres to mucosa which ss marhedls reddencd and
cdematous The mucost itself may bleed easily 1nd m1y show smali
arers of crosion Since such matenal cinnor be adequately as
pirated by esophagoscopy  the first such examnation s unsatisfac
tory and the procedure must be repeated after prelumnany lavage
with the Irrge stomach pump and 2 warm weak sodim brearbonate
salution Subsequent esophagoscopy should reveat a rebinehy cl::r;
csophiagus, the mucosa howeser may still be somewhat red am
edemarous and mny bleed easih No arganic obstruction 15 found
1t the cardiie onfice Bopsy of the mucost shows chromic
esaphagius In an clongated rortuous esophagus 1t may be dufficule
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to find the cardiac onfice In such cases the ,3 cm csophagoscope
should be used The esophagus may be so dilsted tortuous and
thrown mto folds that one gets the mpression he 15 lookmng mnto
the stomach

DirrrrenTIAL Diachosis By Lsoruacoscory

Peptic stenosis The differental diagnosts includes peptic stenosts
which has sometimes been confused with achalasia at v-rav e\
ammation At esophagoscopy 1t 15 easy to differentate achalasta and
benign peptic stenosis since 1n achalasia the esophageal lumen 15
not narrowed or iflamed and there 15 no difficuley 1n pusing an
esophagoscope to the cardiac onifice There may however be some
spasm at the onfice, and passage through it 15 often best accom-
plished by using the long esophagoscope under general ancsthesia

Peptic ulcer of the esophagus may be confused with achalasia in
a few rather unusual instances However the differenual diagnosis
15 easily made at esophagoscopy In ulcer there 1s either 1 rather
marhed inflammatory narrowing above the ulcer or ¢lse the ulcer
can be scen with the esophagoscope In achalasiz as previoushy
noted the esophagoscope passes readily to the cardiae onfice and
usually through 1t into the stomach

Carcinomy of the esophagus Since pattents with achalasia already
have svmptoms of esophageal obstruction and since A-ray evami-
natien may be difficult beeause of retamned food and sceretions in 2
dilated esophagus esophagoscopy should be performed to rule out
the possibahry of carcinoma Usually carcinoma superimpased on
achalasia can be scen by esophagoscopy and the diagnosis estab
lished by biopsy However n the rare case in which a very small
carcinoma has deseloped 1 achalasta and megaesophagus the w
mor may be missed by \ ray as well as by esophagoscopy  There-
fore 1n such a case ey tologic study 15 important

Carcinomrs of the ston ach also must be considered 1n cases of
achalasia with unrelieved obstruction We hnow of ar least o
cases of achalasta in which diagnostic artention was focused on the
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csophagus and cardia but carcmoma of the stomach dev cloped later
without being recognized Careful \-ray exunmation and long
open-tube esophagogastroscopy as w el 1s flevible-tube gastroscopy
are imporeant m the studs of such cases

Cancerphobia Many paents with esophageal obscruction 1m
mediately suspect that they have ciremoma and although they can
be somewhat reassured by 2 negatne \orsy esanunation further
confirmation of a normal csophagus by esophagoscopy  helps
greatly to convince them that no carcinoma 1s present

TrREATMENT
Diet

There 15 no unnversal rale for dict in achalisa Most pauents do
not tolerate sce-cold foods or drinks Some panients do better wuth
solids than with hquids, and mny pacents can wash down sohd
food with liquds Fried or fughly sc1soned foods should be
avarded Salad should be avorded as pares of 1t are hhels to remain
m the esophigus  \lcohol 1s undesirable 1nd smohmng should be
clmnted Drug theripy s usially ineffecrne  Antisprsmodics are
rirehy helpful the most uscful bemg mirrogh cenn m ubler form
1/ oo grun (o3 mg) held under the tangue just before each
el la aervous persans small amounts of barbiturates may be
dicated  Atropine sulfate apparenthy does not help The mtntes
which relay smooth muscle mtact or denervared mmy amualhy be
effectne bur tolerance develops rapidhy (28 29)

Bouginage

The passige of 1 rubber cov cred mercury filled boume (sce
Tigure 15) 15 definieely helpful Sometimes one or two treatments
scgm to rehies ¢ all symptoms completely for many s ears (g 46)
QOn the other hand some panents require bouginage duby and in
such cases the patzent may purchase his own bougie and e st 2¢
home Ve have one panent who passes the bougic every sarming
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FTictre 36 Tvpical x ray appearance of achalasia with megacsophagus.
Marked rehef by bouginage

before breakfast and even took 1t wath her on a recent tnp to

Lurope In spite of the fact that she was offered surgical therapy

she prefers daily bougmage \fter a few trearments some panents

feel so well and eat so normally that they no longer return to the

office or out panent department A few patients however hate the
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bougie and recerve httde or no benehir from s use Number 50
French 15 10 av erage-sized bougie It mny be passed blindly wich
mmpunity becanse s 1s blune and rounded 1t the end No other ty pe
of bougie should be prssed blindly, bectuse of the danger of per
foraion Bouginage wich the mercury bougic 15 an office proce-
dure carried out with the patient fastng, swung upright 1 a char
wich head fleved and chin on chest In ehis position the ericopharyn
geus 15 relned and the bougse usually passes quite casily  There
mmy be deln, discomfort, or pam in the subviphotd region as the
bougic reaches and passes the cardiae onfice Usuatly no prelm
nary sedition or cocnnization 1s necessary If thus 1y pe of bougin
age 1s not sausfaceory, some type of dihang bag mny be used
Good results are often obtuned with the Browne-McHardy
bougie This 15 1 mercury bougie with 1 diling bag arerchment
(see Figure 16) An ordiniry =+y0 T'rench mercuny bouge dilates
the cardric onifice to a diameter of approxumatehy 17 cm With the
dilaung bag ateachment the onifice 1s stretched to 4 or 5 am In
some cascs of tortuous megaesophigus the bougre will nor enter
the cirdie onfice at such tmes fluoroscopic guidinee may be
helpful If this fals esophigoscopy under generil ancsthesty using
the 53 cm esophagascope and bouginage under direct vision with
the up of the csophagoscope being passed into the upper stomach
mav be helpful 15 a method of streeching the cardia When medical
treatment and bouginage fail surgery should be ady ised

\ccording to I rinklin (1.) Thoms Willis mn s Pharma
centica ratsomlis (1674) deseribes a case n the following words

A strong man and otherw e healthfu) enough Jabounng for a long
ume with often vomung he was wont veny ofren though not always
presently to cast up hatsocver he had eaten  Ac Jength the disease
having overcome all remedics he was brought into thar condition that
grawing hunery he would cat untd the ocsaphagus was filled up to the
throat 1n the meantime nothmg sfiiding down mto the venrricles he
cast up raw (or crude) whatsoes er he had taken in when that no mc;h
cmnes could belp and he hngunhtd away for hunger and every day
was i dinger of death 1 prcp:m-d an mstrument for um Lde a rod of
2 whale bone with a hetle round button of spange fived to the top «f
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1t, the sick man having tahen down mear and drmk mto his throat pres-
ently puttng this down m the oesophagus he did thrust down mto the
sentricle s onfice having opened the food which otherwise would
have come back agam and by this means he hath daily taken hus suste
nance for fifteen years and doth yet use the same machme and 15 vet
aline and well who would otherwise penish for want of food

Surgery

The finding that 1n amimals sy mpathectomy reverscs or preyvents
the development of the achalasia which follows vagotomy 1n com
bination with the fact that myentenc ganglion cells are absent 1n
chinical specimens would suggest sy mpathectomy as a logieal sur-
gical maneuver However the reported results of this procedure
(-1, 24 26) have not been impressive, and 1t 1s currently agreed
that direct surgical procedures miolving the esophagus tself arc
the most desirable The most effective and widely used procedures
are cardiomy otomy and cardoplasty

Cardiomyotom)

Ths procedure ([ig 47) 15 2 modificanon of that deseribed by
Heller (16) and onginally suggested by Gortstein (14) It 1s es-
sentially an extramucosal esophagocardiomy otomy W e prefer the
transthoracic approach but the maneuver can be cffected cqually
well through the abdomen

A nasogastric tube 1s nserted into the stomach before op-
cration Through the bed of the eighth rb or eichth intercostal
space the lung 1s reflected upwards and the mediastinal pleura n
cised The esophagus and the cardir are mobulized Soft rubber
wiching 15 passed behind these for traction There 1s usually hieele
flanmatory reaction and dissection along proper cleavage plines
15 not dafficule \ longitudinal arca for arson 1s chosen Tand any
vessels i this sector arc carefully chipped or sutch hgated The
musculans 1s then carefully mersed longreudinally and the mession
carned down to the mucous membrane of esophagus and stomach
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Care should be taken not to perforate the mucosy, this can casily
happen, parncularly 1n the stomach Any perforations should be
crrefully repured with mterrupted sutures of fine sk

Thickened Esophageal
Muscularis

\\\\\\\? et

!
s Stomach Etevated o
oro%

hould he
v he modified Heller procedure All muscle fibers s
Mo i ',1(7:1‘?0({‘!:'1: i the length of the incision Note that the

meiston extends on to the stomach

W e behieve that bath the depeh and the length of incision are of
considerible importance Care should be taken thar 1l the mwele
fibers are thoroughly divaded throughour the Jength of the mcrsion
The meison wself 15 50 phiced that two thirds of 1ts Jength i :;1 rh:
csophagus 1nd the remunng third on the stomch Ie dmu)d!lc a
kst 10 em 1 length and 1 cases of estensine by pertraphy at
should extend the lengeh of the by pertrophne iy oh ement (

Wangensteen (36) has cmphm/cd the smportance u{ cnm):‘c’:c
rupture of the muscle fibers m the Heller procedure he sup,
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ments the operanon with air nflatton by 2 Foley balloon ty pe
catheter under direct vision at the time of surgery

The same procedure can be carried out through the abdomen —
after the left lobe of the Iner 1s mobilized by dniding the left
coronary hgament Increased frequency of py lonc hy pertraphy has
been noted 1n patents with cardiospasm (30) 1nd where this s sus-
pected or where there 15 amy history of gastric retention or delay ed
emptying the abdominal approach with concomrant py loroplasty
15 advisable

The nasogastnic tube 15 left on suction for 24 to 48 hours
The patient s diet 15 gradually increased to normal over a period of
aweeh

‘There 15 httle doubt that this procedure 1s the safest and most
effectnve available at the present time

Cardioplasty

In the occasional case m which the Heller procedure cannot
effecunvely be executed owing to the thinness of the terminil nar-
rowed segment a cardioplasty may be indicated (sce Chaprer 11,
page 115, for technic of tlus procedure)

Though a cardioplasty almost alwavs provides excellent smmedi
ate symptomate rehief long term follow -up of these procedures by
many  competent observers his been almost umformly unsans-
factory (1 . 7 8 11 13) The destruction of cardial competence
Iy this procedure resules n a lugh meaidence of reflun peptic

phamus with symy and pheations that are frequenthy
more sertous and distressing than the onginal disease Kay (19) re
ported 9 of 3 patients having 1 cirdioplasty had evidence of
csophageal bleeding and anemma In 4 the bleeding was severe

Nevertheless the surgeon may frequently have no chaice but to
carry out such a procedure Should the parient fall mto an older
age group the chances are good that no complication will ensue,
smee this older patient usually has hypo- or achlorhvdra (15)
Particular care should be taken to reduce the operamve site below
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the diaphragm as in repair of hiatus hernin. This mnewver may be
of help in avording regurgitation and esophagins
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EsorHAaGOsPASM (CURLING)

Iy

Esophagospasm (curhng) 1s diffuse spasm of a long scgment of
the esophagus usuath, imvohing the lower half \hthough st is 2
well-recogmized entity 1t 15 definiely rare Other terms falling yn
this category mclude pscudo diverticulosis bladder spasms seg-
mental spasms reflex spasms teruary spasms spasnc stncture
rosary esophagus and corkscrew esophagus Achalasia or so called
cardiospasm 15 probably a different disease enuty but Van Lacer
and heet {(143) Templeton and Moore (12 13) Levmer and
Boulouys (9) Hillemand er al (5 6) and Chene and Pormner (.)
have noted that these appearances may be scen in achalasia

Onc of the cathest reports 15 that of Moersch and Camp (10)
who reporred 8 cases charactenized by ntermattent dy sphagia and
substernal pam Schnude (11) reported 17 cases of diffuse spasm of
the esophagus in 15 of whom this condition was the pnimary chief
complamt Lsknidge and Peake (3) reported 19 cses of curling of
the esophagus They state in the average case that s
symptamatic but not completely abstructed one sees a most un
usual sight under the fluoroscope The patient swallows the barium
and when the bolus fills the Tower half of the esopha_us there sad
denl appear vanving numbers of nng shaped constnictions that
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may completely occlude the lumen and do not mose up or doun
Tius 15 usuathy before the first wave of persstalss, and when that
armves the porton above the ught constriction distends until some
of the barjum 15 regurgitated above the penstaluc wave In some
pauens the pressure 1s so grear that dis ertscula are seen to protrude
and become permancnt They are cerranly nor tracnion or pulsion
dnerticulz but are secondany to the pressure that must cause actual
mucosal and submucosal hernation through the muscle coats The
perstaltic wave ss entirels sndependent of the constricted areas and
passes on down to the cardta Then after a few seconds the con
strictions gradually relav and the esophagus distends to 2 Jarger
than asverage size

The crage age was 6614 The youngest patient was 49 vears
and the oldest 84 vears Of the 18 cases, 7 or 39 per cent were
symptomaue Of these 1 had nuld 4 moderate and 2 marhed sump-
toms Eleven were over 65 years of age and g over j0 There were
8 men and 1o women Complicating discase was common and since
our contact with the panents was rathes brief, w ¢ are sure that ather
conditions were probably present i most cases Those hnown to
us are as follows cirdiac disease 7, hiatus hernn 5 pepnic uleer 5,
nuld cardiospasm 3 and a number of others We are unable 1o say
just how much the condiion 1 influenced by the meneal state
One patent had an anvsery stare and another was a chrome alco-
holic The presence of complicatng orgamic discase and old age
predonunates

Lriotory

The cause of this condimon 1s obscure, and many enologc theo-
ries have been advanced Caslsan et af (1) demonstrated m ammals
that spasm of the distal end of the csophagus can be caused by
phans ngeal sumulation: sumufanon of the scanc nene traction an
the vagus nerves sudden strerching of the stomach strong disten
nion of the unmary bladder or farge or smail ntestine and vanons
types of mechameal sumulanon of the galibladder common bile
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duct, and shin Numerous authors hav e noted that curling 1s related
to vanous diseases such as gastric ulcer or carcinoma hatus herma
duodenal ulcer coronary disease, gallbladder disease Parlinson-
1sm, and so on Most authors agree thar it typically occurs 1n
nervous high-strung persons over the age of 50 who 1n most cases
have some other disease also Ve have seen 1t both as a primany
condrtron and also as one secondary to caranoma of the stomach

Lrans (4) has discussed the relation betw een esophageal contrac-
tion and cardac pun He finds what he calls  esophageal arrhy th-
mia  which 1s characterized by a spasm which affects the lower
third of the gullet 1 many patients who have no heart dsease but
do have the ty pe of pam that 15 found in cardiac disorders In con-
cluston he states that ¢ when the clectrocardiogram s strictly nor-~
mal in a patient with cardiac-lthe pan a5 1t often 1s we shall gun
help 1n our search for the cause of the pan if we look for the
radiological sign of oesophageal arrhy thmna

Van Wezel (15) reported an unusual case of esophageal spasm
due to cold VWhen barum was gnen at body temperature there
was no evidence of spasm However when the same barum was
suspended 1n a cold solution 1t produced 1ntense spasm 1 tw o loca-
trons — first at the aortic knob and second about one inch above
the cardia These spasms lasted as long as § to 10 nunutes There
was no evidence of any physical allergy or other sy stemic change
the spasm was strictly a local phenomenen

Ismy (7) has reported a casc of painful esophageal spasm which
he otherwise terms  corkscrew  esophagus or curhng W hen his
panent swallowed barum  the esophagus below the level of the
aoruc arch was seen to be repeatedly brohen up by violent circular
contractions — the  corhscrew  effect These contrictions ap
pearcd very frequently and became more obyious when the paucent
tay flae They were assocnated with severe pamns in the chest Be
tween the attacks of spasm the esophagus appeared normal
\tropine sulfate gave considerable relicf probably by mhitnting
the vagt and their action on smooth muscle

Lerche (8) credus Levner with descnbing spiral fibers an the
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mner muscle layer of the esophagus 1s responsible for the tertan
cantractions and curling

Levrier and Boulouys (9) reported 4 cases of what they termed
teruary contractions of the esophagus In one case there were con
tractions of the Jow er third of the esophagus ssocrated with huatus
hernt, sn another, there was 1 corhscrew type of contraction 1 1
patient who had had cholecy stectomy for gillstones A third case
demonstrated a pseudo-dneraculum rype n a paent with a
chronic gastric ulcer In the fourth case there was a mined npe
showing tertinny corkserew effect and pseudo-dis ernculum in a pa
tient with hutos herma These authors regird the condition as a
neuromotor disequibbrium associated with old age

SyatpTons

Dy sphagr and pam are the charactenisuc symproms The dvs
phagia 1s mtermuctent and there myy sometimes be complete stop-
page of food Regurgiranion 1s ikely ro oceur The lower subster-
n1l pam may awahen the patent from sleep, relief may be ebruned
by getung out of bed and walking around

At first the patients inve no trouble with solid food buc later
even liquids my cause difficaly The dy sphigta 1s likely to be
much more marked when the panear 15 exored or nenous and
at sach tmes he may be unable to swallow water

Disvenosis
The dignosis depends almost enirely on v riy examinihion
which reveals the tvpe of diffuse sprsm shown in Tigure 48
Lsophagoscopy res «als a normal appeanng esophagus with no defi
nite aret of obstrucnion

TrEATMENT

The condition 16 s0 rare that no one standard method of’ m';;r
under he
sent has been determined The use of mueraglhy certny drs en
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tongue, as mn achalasia should be tried Nervous exaitement and
faugue should be avorded Panents should be nstructed to eat
slowly Esophagoscopy and bouginage may gne temporary relief,
and further relief may be obtained by the use of the Hurst mer-
cury filled bouge as mn achalasia

I
Ficurr 48\ ray picture of moderate esophagospasm (Courtesy of Dr
Lewss hane )

Surgrcal treatment The Heller procedure of esophagocardio-
myotomy mav be performed on the lowermost segment of the
csophagus of there 1s evidence of by pererophy of the muscle fibers 1n

thatarea Any assocnated conditien such as hiatus hernra should be
corrected at the same tme
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DivErRTICULUMNM

16

An esophageal di ertrculum 15 an ontpocheting of the esophageal
lumen with resultant formation of 1 pouch or sac

Incipryer

D erticulh are staustically more common n the thorat than i
the nech However the ty pe most commonly obsens ed 1t chmedl
exmunttion 15 the phary ngoesophageal discruculum T 1s prob-
ably due to the face that the confimng fascial phines of the neck
produce earlier symptoms The condition 15 about three tuncs as
frequent 1 men as mn women and most patents are W cff over 30
years of age when first seen

I tiotocy
faon or tracton

Lsophagcnl dn erncult are chissihed s enther pu
d mechanism of

dnerncula (Plate \1) according to their supposc

formaton
Pulsion di erucula In the pulsion v pe the intralunmnal pressure

of swallowing 1s considered the causatne force \ dncrucufum

17h
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may be the result rather than the cause of dvsphagia Incoordination
berw een phary ngeal constrictors and relaxanion of the cnicopharyn-
geus may result 1n local hy pertoma with resultant obstrucnion of
swallowing (5) A spastc obstruction of this type or an organic
one such as may be assocated with a web when coupled with 2
weahness 1 the esophageal wall results m a dnertrcular bulge

Pulsion diverncula are found at the upper (phary ngoesophag-
eal) and lower ends of the esophagus Those that occur at the
lower end are usually siwuated just above the level of the dia-
phragm they are termed epiphrenic These div erticula are anatonu-
cally false dnerucula since they consist of hermanon of the
mucosa and submucosa through a defect 1n the muscular wall

Traction dr erticula These are usuallv situated m the mid-
esophagus in the subcarinal region of the mediasunum They are
produced by the pull upon the esophageal wall by the ccatniza-
tion caused by an adjacent inflammatory process — usually tuber-
culous hvmph nodes The diverniculum usually consists 1 a distor-
tion of the ecsophageal wall A small sacculanon may form which
1s higher than the mouth of the sac Thesc are true diverticulr 1n
the sense that their walls contam all layers of the esophagus

Tracton dnerticula rarely produce symptoms since they are
broad neched and the sac 15 not dependent They may be muluple
and are usually found incidentally at x-ray In rare cases a diseased
Iy mph node may ulcerate nto the lumen of the esophagus and
trachea and produce an csophagotracheal fistula (This problem
will be considered 1n Chapter 6 ) In addition, local infection may
produce bleeding or an abscess

SyvpTOMS

Dnerncula probably are present for many vears before they
produce svmy The « symp i order of fre-
quency are dysphagn regurmtanon gurghng nosses 1 the nech
nocturnal choling and coughing and weighe Toss Sy mptoms may
frequently be correlated with size and attendant distortion of the




Ficurr 49 Desclopment of esophageal diserticulum
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esophageal lumen as the dnerniculum enlarges (Fig 49) Epi-
phrenic drverticula are more likely to cause pain and dy sphagia (6)

CONPLICATIONS

When there 1s much regurgitanion and aspiration nto the trachea
pulmonary complications may occur Belcher (1) described 5 pa-
uents with pulmonary complications associated with esophageal
divertculum, 3 had developed lung abscess 1 pneumonia and 1
lipoid pneumonia Foreign bodies may lodge 1 a dnverticulum and
perforate causing mediastimnis As previously mentioned local dis-
ease processes may 1m ol e both trachea and esophagus and resule in
tracheoesophageal fistula Carcinoma n a diserticulum has been re-
ported (Fig so0) but this 1s uncommon Hemorrhage 15 rare, but
has occurred mn 1 of our patents (2)

Diachosts

Duverticulum should be suspected when any of the above men-
noned sy mptoms are noted The diagnosis can readily be made by
xray evammation (Fig s1A B) The diveruculum should be
studied by fluoroscapy  care should be taken to determine the size
of the mouth and whether or not 1t empuecs readily In parucular
the adjacent areas of the esophagus should be exanuned for the
presence of a web a tumor or any other possible cause of obstruc-
tion and dy sphaga

Lsorniacoscory

Lsophagoscopy 1s indicated enhy 1n certaim ty pes of dn ernculum
under certam condions W hen the mouth of the divernculum s
wide and there 15 no obstruction of the csophagus below the
dinveruculum esophagoscopy 15 usually noncontnbutory On the
other hand esophagoscopy may reveal esuphagns near the mouth
of the dnernculum or may disclose an inflammatory stenosis be-



Fiause 5o\ ray appearance of carcinoma 1n 3 divesticulum of the esoph
agus The patient was a 6o-year-old man wich 3 12 year fustory O
regurgitation (Courtesy of Dr Richard H Sweet)
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low the divertrculum which can be benefited by bouginage or, 1
the case of web, by bouginage or dnulsion Habemn e al (3) ad-
vises routine preoperatve dilatation On rare occasions moderarely
severe hemorrhage has or1gm3t6d mn a diverticulum (.) Insuch a
case the ongin of the bleeding may be exactly determined by
esophagoscopy

L g

Frcure 514\ ray appearance of hypopharyngesl diverticulum ansing
from the posterior wall of the esophagus Note the pressure defect on
the esophagus produced by the dineruculum There was 2n 8 hour restdue
within the dinerticulum The patient was a 5;] vear old man who had
had shght dysphama for screral vears and who had the feeling after
swallowing of food remaining 1 the throat,

TREATMFENT

The small asy mptomanc dneruculum requires no treatment
The rare patient with minimal sy mproms and an associated web or
area of spasm below a small diveruculum may profit by preopera-
nve dilatanion

Pharyngoesophageal di erticulum The sympromane dnerticu-
lum requires surgical exurpation Von Bergmann (8) 1s credited



Ve e e

Ticure 51BN\ ray _appearance of divernculum—mud esophagus—u hich
was an incidental finding in a pauent with duodenal ulcer The diverticy
lum was ngid and may have resulted from an old tuberculosis gl
which adhered to the esophagus and larer led soself mto the
esophagus.
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with the first successful removal of an esophageal divernculum
Early expeniences with excisional surgery were associated with a
high mcidence of suture-line breakdown sepsts, and pneumonta and
with a high mortality rate As a result, 2 two stage procedure was
advocated for many years by Lahey and Warren (4) At the first
stage the sac 1s dissected free and tached up so that 1t may empry
and not cause obstruction It 15 evcised at a second stage with the
surrounding adhesions serving as 2 prophy laxis agamst mediastnius

We have not unlized the staged procedure, we consider that 1t
has no adsantages and presents disadi antages to both operator and
patient as compared with a one stage procedure We do belicve
how ever, that in the very-poor nish emaciated elderly pauent with
obstruction, the first stage of the two stage procedure carned out
under local anesthesia may serve as a definitn ¢ procedure and may
occastonally salvage an impossible situation

The operamve techmc 1s patterned after that of Sweet (7)
The maeision 15 usually made along the antenior border of the left
sternoclerdomastord and the esophagus exposed as deseribed on
page 6o The approach 1s usually made on the left since most
dnerticula are present on this side and since nght sided diverucula
can be pulled oy er to this side without undue difficulty

The esophageal sac 15 carefully disseeted free of adjacent struc-
tures particular care being taken not to injure the recurrent la
ryngeal nerves The juncuon of the neek of the sac and the esoph-
agus 15 defined and the neck circumased by an incision down to
the mucosa (Fig 52) Stay sutures are then placed in the esophageal
musculans and the mucosa 1s divided as the sutures are inserted
The mucosal sutures are placed so that the hnots lie within the
lumen

In the illustranons an excessne length of stump 1s shown 1n
tentionally for the purpose of clinty The mucosal neck should
actually be transected almost flush with the normal esaphageal Iu
men Care should be taken however that sufficient cuff s left so
that the sutures will not compromuse the lumen Finally the muscu-
lanis 1s reapprovimated with fine interrupted silk sutures
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Before closing the esophageal lumen the surgeon should sausfy
humself that there 1s no web or other obstruction 1n the esophagus
below the site of exaision If such 1s encountered 1t 1s dealt with
1ccordingly A Levin tube 15 not mserted preoperamnely or post-
operatinely  The wound 1s closed withour dranage Pemeillin 15
admunistered parenterally for about 5 davs After operanon the
diet 15 slonly advanced so that the pauent 15 taking <oft sohds
after 2 week

Epiphreme di erticula These are most commouly found on the
nght side and accordingly are approached through a cony entional
nght thoracic neiston (Actually they may be approached from
erther side ) Inciston 1s made through the bed of the eighth b or
exghth intercostal space The technic of removal 15 1dentical to that
of pharyngoesophageal diveruculum and the same precautions
concerning a possible lower obstruction should be observed before
the esophageal defect 15 closed

Proc vosis

The results of the procedure are generally excellent and re-
currence 15 unusual
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VARICES

7

Esophageal varices are dilated veins 1n the wall of the esophagus

INcipENCE

Esophageal varices almost always represent collateral channels
that have developed secondanly to portal bed block They are
much more commonly found 1n men than 1n women

Lriorocy

A discussion of the enology of esophageal vances necessanly
results in a review of the causes of portal hy pertensionr

Flman (.0) demonstrated collateral vaniceal eirculation n all
of 54 pattents with portal hy pertension and i none of 16 controls
He nterprets hus findings as strong indirect evidence that such col
Iaterals are a manifestanon of an increased pressure gradient be-
tween the portal and caval venous systems When splanchmc
venous outflow 15 obstructed an increase 1n splanchnic pressure
develops which is referred to as portal hy pertension This obstruct
ing hypertension results 1n the dexclopment of a collateral circula-

189
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tion Esophageal varices represent one sct of such collateraly They
are of clmicaf importance since they often rupture 1nd bleed The
maumum normal pressure 1 the portal ven 15 approumately
20 cm of water In portal hypereenston 1t iy mse as Ingh s
o em ormore This hy pertension 15 1 consequence of a vanety of
disease processes and 1s not 1 disease per sz In 194y Whipple (60)
proposed that patents with portal hy pertension should be dnaded
mto two groups those 1n whom the block 15 due to intrahepane
disease and those 1 whom the bloch lies outside che lver The
Intter group miay be subdnided into supra- and infrahepate block
(Plate \II)

In the United States most pauents fall in the first category, the
block resulting from cirrhosis of the hver Pateh (4.) found cle
vattons of parel pressure 1n about 33 per cent of prucnrs wuth
Lacnnecs cirrhosis Ahrens (2) encountered portal hy pertension
m 50 per cent of panents with bihary cirrhosis Other causes of
mtrahepatic block nclude sclustosommisis — sarcoid, hemochro-
matosts tnd metastine caremoma {(47) In cluldren hepane agene
sts or the so called Cras erlhter-Baumgarten sy ndrome (3) 15 some
umes scen In this condition the hiver atrophy 15 thoughe to result
from 1 congemtil communication betw cen portal and sy steniie ar
culanon through 1 patent umbthel vein However Jahnke et o
(-3) on the bass of personal experience are mchined to beheve
that the syndrome may represent 1 stage i the hfe istony of por
tal hy pertension regardless of cause i which the umbiical col
hteral arrculinion 15 excessinely employed

Suprificpane block (Plwe \IT) may resule from heart fulare
hepatic ven occlusion or pulmonars fibrosis fe 1s cwly recog
nized since there o assoented generahized senous hy pertenston
Chmerlly blcedmg s ances 1re almost never a problem A eveep-
tion to this 1s the Budd Chiaer st ndrome (11) which 1s characrer
wed by asates and esophagogasimc anastomases which desclop
secondanly to ntrahepatce enous thrombosts ;

Infrahepite block (Plite \I1) 15 most commonly encounrescy
m cluldren and voung adults ILmm (o) found cxtrihepane
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block 1n .5 of 33 patients under the age of .1 whereas in a group
of patients betw een 41 and 6o vears of age who had poral by per-
tension 2. of 28 had intrahepanc block Portal hy pertension may
result from thrombosis of the portal superior mesenteric or
splenic veins from stenosis or atresi1 of the portal ven and from
cavernomatous transformation of the portal vein A sepuc throm-
botic process 1s believed to be the most common cause of sub

hepatic obstruction Efshind (19) show ed that umbihical infection
during neonatal life can spread along the umbihical vein and resule
in portal-vem thrombosts Cavernomatous transformation of the
portal vemn 1s currently believed to represent a recinalized throm-
bus (.2 6o) rather than an angloma or a primany malformation la
adults subhepatic portal hy pertension 1s usually secondary to tumor
masion or compression  Acute mflammation of the pancreas has
led to the development of esophageal varices and hemorrhage

(53)

Paruorocy

Lsophageal varices are usually found 1n the lower portion of the
esophagus but n sexere cases they may extend 1s lugh as the upper
third They frequently extend into the stomach and not uncom
monly hemorrhage may occur from dilsted vens in the fundus
of the stomach Chiles et al (1.) 1n a study of bo cascs of rup
tured esophageal vanices found that ruprure had been caused by
mereased hy drostatic pressure in 39 per cent and by uleerwon
50 per cent In the mayonty of cases of hemorrhage ulceration
appeared to be a contnbutary factor in the rupture Palmer and
Brick (39) who measured vamy pressure by esophagnscopy
found no correlation among the size of esophagenl varices the
pressure 1n the vances and the occurrence of hemorrhage Th
man ( o) could find no corrclinion between the portal pressure
and the size and evtent of varices as judged on the basis of roent
genologie findings and the occurrence of hemorrthage The nsl
of blccdmg from esophageal vanices cannot be esumated from



192 Vartces

the portal pressute or from the size and extent of the vances Ov
evperience suggests that a bout of acute gastrins or upper respn
atory mfcction may have been a precipitating facror tn the hemor
rhige

SyarroMs

The clinieal manifestations are summanzed m Plate NI Th
signs and 5y mptoms of the underly ing hver disease should be dif
ferentinted from those of portal hy pertension per se

Lsophageal varices produce symptoms only when they bleed
They do not produce obstruction Chrome or masse vaneed
blecding results in anema faogue, and dyspnea  Douglass and
Snell (16}, 1n study ing 444 patients with Lacnnee s cirrhosis found
hematemesis or melena 1n 32 per cent In 10 per cent massne csoph-
1gogastric hemorrhage w3s the itial sy mptom

Diac~osis

History

Gastromntesunal hemorrhage 1s the most important single chim
cal fewure 1 dingnosis Other symproms are usully duc t© the
underbying hver disease (Plare NI The hematemests 15 usually
greater than that of duodenal ulcer The piuent may mention an
unevpluned gam in weight or increse n gith He may or may
not hae nated enlirgement of the lner or spleen or both Jeterus
1s sometimes the presenting compline Occasonlly 1 history of
hepatss, homologous scrum jaundice and alcoholism mas be chie
sted

I vammiion
s
On cxaminagon jaundice cutancous arterial anglomat and d
(3ol
lated abdomunal vemns may be observed (Phre I HC}’J:I
megaly splenomegaly and scites may be found I dema 1s usualiy
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not present although the combination of hy poalbuminera and
salt retention which 1s associated with the intra-abdomnal pres-
sure from ascites may result m edema of the lower extremnes

X-ray Careful barum -ray study using fluoroscopsy and spot-
film technic usually reveals muluple filing defects produced by
the dilated distended vems A ty pical picture of extenstie varnices 15
shown 1n Figure 53 Dunng early phases of portal hy pertension,

Fictrr §3  \ ray appearance of esophageal vances in 2 panent with air
thosis’ of the lner who had had severe rectal bleeding wath tarny stools
and ancaia



194 Varices

however, varices may not be evident 1t roentgenologic examination
Lal ewise, examunanon dunng the phase of acute bleeding requires
prracuhr care and shall (g 54)

Ficure 54 These x rays demonstrate the importance of thorough roent

genological examnation This patent with hematemests and cnl‘rhr;;ll‘;
had a normal appeaning barium swallow when cxamned frnmll ‘cmhx
side (\ ray at left) When the pauent was examuned from the :‘m
(x ray at night) the varices not visible on the previous nspection
demonstrated

Lsophagoscopy 15 of great value i the diagnosis of esophageal
varices The radiologist may nnss early varices, or e my be i
doubt cven when they are obvious at esophagoscopy Varices scent
through the esophagoscope (Ple 1\, 3, Phre \IV) appear 35
charictenstic bluish tortuous masses of eins usually myohng ‘hlcl
lower segment of the csophagus but someumes extending s ful
length In the early phase however, they may not appear blue an;‘
nn; not be tortuous hence 1t 1s sometimes difficule to distinguss!
them from csophageal folds or gistric ruge i 3 hitus I;CT\::
Although they may scem to obliterate the lumen of the esop IJ;“
they never cause csophageal obstruction or nterfere with ;\hcf'::r
age of the esophagoscope  Lsophagoscopy prcsc:ﬂs no rl]s llnncd
ried out gently wathout other mnstrumentation We hasc abant o
the 1njection of sclerosing solutions into csophageal varces
we found the technic hazardous and the results unssfactory
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Gastroscopy also may be of value i establishing a diagnosis of
gﬂS(l’lC varices

Laboratory tests

There are no practical laboratory tests for the diagnosis of
esophageal varices The determinanons unlized are Inver functon
tests these are of diagnostic and prognostic value 1 both the
acute and the chronic phases of esophageal variceal hemorrhage

In massie hematemasis which constitutes an emergency  gastro
duodenal ulceration and esophageal varices are the primany con-
siderations 1n that order Unfortunately if esther ulcer or vanees
are definttely 1denufied one sull cannot be certan that erther 15
the source of bleeding since 10 per cent of pauents with cirrhosis
also have gastric or duodenal ulceration (5.) Some help maw be
obtamed from a bromsulfalen test Zamcheeh (61) found only
an occasional abnormal value m bleeding pepuc uleer but noted
that all patients with bleeding vances had abnormlly hgh roren-
nons Ve have found the rapid blood ammonua test described by
McDermorr (33) of even greater value In this test the reagents
are standardized so that a blood ammoma concentration greater
than 100 megm per 100 cc of blood produces an obvious chinge
m color In a series of over 100 cases of massve gastromtestinal
bleeding scen 1n the Imergency Ward of the Massachusetts Gen
cral Hospital this test has not yet failed to differentiate gastro
duodenal and esophageal variceal bleeding

The execunion of this test 15 diagrammed 1n Tigure 55 The
basis of this test 1s the fact that the diseased Iner 1 umble to
deamuinate the absorbed mitrogenous spht products of gastromn
testinal hemorrhage These are present as ammionia 1 the circubi
g blood stream and are recirculated through the collateral esoph
ageal vances thus causing elevations of blood ammonia values that
are detectable by means of this test

Numerous Iner function tests are avalable but i view of the
tremendous funcuional resenve of the hnver 2 battery of such tests
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1s of more value a5 vielding 1n aggregate Iner “profile’ than any
single test

In general we have unlized the Iner-function tests as indices of
the sevenity of Iner disease rither than as dngnostic aids By the
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wide 1 clue to the nature and the severity of the arrhosss and
m1y occasonally reveal a metastane rumor

In emergencies 1 lustory of alcoholism and cirrhosis physical
findings of splenomegaly and hepatomegaly and the presence of
cutancous spider angomata or per-umbihical collateral vems
strongly suggest cirthosis and portal hy pertension 1 anices may
be demonstrated by esophagoscopy or \ ray or both

When an emergency does not ewist, percutincous splenoporto-
graphy 15 ongimally described by \beanies and Camp (1) may
provide valuable informanon Portal pressure may be measured
direetly through the puncture needle and mjecuon of a radio-
opaque medium such as a 70 per cent solution of Diodrast will
delineate the portal venous system and any collatenils Tigures §6
and ,7 demonstrate two typieal splenoportograms  Splenoporto-
griphs with metsurement of splemic pulp pressure has been ad
vocated as an emergeney diagnostue measure Ve consider that
1ts nishs may ourweigh its advantages in such circumstances and
we hne utlized 1t only 1n sclected cases before scheduled surgery

TREATMFNT

Moy panents with portal hy pertension will probably do well
under modern medieal minigement Obuvioushy any l\mpu.\l ar
surgicl series represents  selected group Nev ertheless once hcmor{
rhage has occurred the prognoss for hfe 1s poor The hntory 0
esophageal bleeding 1n 2 panenr with portal fiy pertension 15 the
chief mdication for surgical ercitment Stnce 76 per cent of panents
my die 1t the ime of the first hemorrhage (58) 1€ 15 obsous that
only those whose Iner function was udcqmrc to pratect them
agnst the effects of bleeding could come to operition

T rgency managennt

W
\ patient with upper gastromtestinal bleeding should be |
) blood tramfe

pitalized smmedsatels and his condson stabilized b



v PORTACAVAL SHUNT
(END~TO-SIDE O SDE~TO~ DF)

2 SPLENORENAL SHUNT
3 SPLENECTOMY

4 HEPATIC ARTERY LGATION
(ALSO LEFY GASTHIC AND SPENIC

ARTERY UGAT
5 OMENTOPEXY

Prant AV Sunnen for poral bapertenion (Courtess The CIBY et
1

lection of Madicad My traneny v fume 3 bar 101y



A!

AR\

3

A }h{.)l(\’l gi.
L}

y

M
+
b

Pran \\1 Caranoma of ew phagus
AD (hicat Symposa § 3 1950 )

N

(Conrresy Hletcher 1D Waondward




Treatment 199

Ficire 57 Splenoportogram i 2 case of cirthosis with portal hy perten-
sion Note the extensive collateral circulation

sions Fresh transfusions should be unlized whenever possible to
help to control the bleeding defects frequently associated with
“hypersplenism  An emergency barum swallow with flucroscopy
and spot films should be carned out n an attempt to visualize
csophageal vances If these are demonstrated 1 the absence of
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other cuses of bleeding, 1t may be assumed that they are the
source of hemorrhage Temporary control of hemorrhage s ob-
tuned with an ntragastnc baloon w huch produces csrdio-
esophageal tamponade The tube prosides both a therapeanic and
a diagnosuc manecuser With bleeding controlled, the patcats
general condition can be more carefully evalured, and necessary
therapeuntc measures such as trnsfusion, digitzhizauon cte ma
be instieuted prompely Durimg this pertod further diagnostic mess
ures and In er-chenustry studies may be carried our

Transthoracic transesophageal carre hgation

Because of the frequency of recurrent bleeding after remor alof
the tube, we proceed with transthoracic rransesophagenl van hiea
ton (31) as soon as the patenes condwon wall permue surgery
The patient 15 taken to the operatung room with the balloon rube
mn place and the lower esophagus 15 exposed throngh a left tho
ricotomy mciston A \crucal ncision 1s made through the fundus
of the stomach nd lower esophagus 1nd the v1nices evposed
These arc usually found 1s three columns of dilated and torttous
vains The varices are sutured with 20 arraumatc chromc &t
gut by 1 continuous over and ovcr suture 1 two layers (Fir 58)
Care 1s trhen o mclude vnces estending downu ard o the
gastric submucost Closure of the esophagus 1§ curted our m the
standard faduon with fine interrupted silh sutures

Preparanion for defantiec surgery

Becuse of the frequency of post suture bleeding we do m;(
regard varn bgavon as g definitne pmccdurc The panent » 3
lowed 1 tvo to four weeh pertod of com afescency nd prepats
nons are mde for some hand of shunting pmccdurc \lthouch 1t
15 possible to proceed tmmediately o an emergency shunting P;"‘
cedure once hemorrhage has been controlled by the balloon n{\»r
our cvperience with such a rounnc has been unsatsfacgony W e
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are inclined to believe that portacaval shunts should not be car-
nied out as emergency Dife-saving measures but as carefully planned
procedures at a ume of election

FicLRe §8 Transthoracic esophagotonny with cxposure of acutely bleed
g varices Suture with a running stitch of atraumatic chromic catgut

During the patient's comalescence from transesophageal suture
he 15 provided with a high calonic ke and Dver funcuon
tests arc re evaluated  \n attempt 15 made to bring his scrum al
bumin to at least 3 grams per cent and amy ascites present is
treated medically  Any such finding as a refractory serum albumin
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level, a 3- or 4-plus cephalin flocculation, a prolonged pro-
thrombin time after Vitaumn K treament, an elevated serum bil
rubin, or 1 bromsulfalein retentton of more than 30 per cent 152
rehuve contrundication to shunt surgery  Such 2 deaision how
ever, must be bised on che combined opmons of mtermst and
surgeon, with not only chemical findings but the patient s over all
clinical condition being taken mto account If there isany evidence
of acene Iver disease or 1f needle biopsy reveals active necross,
surgery must be postponed

Defimuve surgery

A great vaniety of procedures have been unlized in an attempt
to control varn bleeding sccondary to portal hy pertension Some
of the earlier maneuvers atrached the source of bleeding without
any attempt 1t mfluencing the primary portal hy pertension

(1) Local compression — tamponade (50 59)

(.) Injection of sclerosing solution 111 esophagoscope (14 36

(3) Intracsophageal hgaton (9, t5)

(4) Parnal esophagogastrostomy (43)

(5) Ligation of pen esophageal vens (-3)

(6) Gastnic transccrton (56)

(7) Medisunal paching (54)

(8) Lsophagectomy (13)

Other cfforts (Plice \V) have been directed at correctin
portal hy pereension

(1) Splenccromy

(.) Splenic artery hgation

(3) Hepaueartery hgation (4 45)

(4) Omentopeny (17 55)

() Portacnal shunts (8 48) 4 the

Currently some form of pormm\:l shunt 15 considere .
optimum defimmne surgical treatment The establskment of Sl(l;’
shunts to reduce portal n perrension had been carned man;m
trn of the century by Vidal (57), de Mareel (3 ) and Re

g the
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sten (46) Thewr results were discouraging V3 hupple (60) and
Blakemore and Lord (8) successfully performed such shunts and
to them must go the ptoneer credit 1n this field Their techme
utithzed a virallmm tube for the anastomoss this however was
soon abandoned because of the igh icidence of thrombosis and
an everung suture technic was substituted (5 7) Saunshy (49)
described the thoracoabdormnal approach and Linton and Llhis
(29) advocated the preservaton of the left hidney by maluing the
splenorenal anastomos:s end to side Linton et af (30) were also the
first to unlize hypotensive spinal anesthesia 1n shunung procedures
In general we have performed either an end to side splenorenal
shunt with preservation of the hidney or an end to side anastomosis
between the stump of the portal vemn and the ven: cava The
techmes for these procedures are diagrammed n Figures 5o
and 60 The decision whether to perform a splenorenal or a porta
caval shunt 15 sometimes dictated by local anatomic considerations
(e g , portal vein thrombosis) but more frequently by the surgeon's

Ficume g9 The completed splenorenal shuns
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€\perience Preoperamy ¢ splenoporrogmph\ 15 frequent, maly
able 1n dcﬁmng the former Situations I general of ¢he spleen 1
enlarged 1 pruents y gy crrrhosis, ope will find 4 large splepe
tem which ¢qn be used to construce 4 satisfactory splenorena

100 hrge 3 ghyp, and thus entuling the complications of hepatie
farlure (10 26, 38)

7
Hotrr 6o The conpleted portacaval shunt

I'man (.0) visulized shunes ndmgnplumlh In patienes “lh”
had undergone portacayq} nastomoss the shune was fnundf";n’;
patene in cieny cise lhc purml pressure lnd been reduccc m
there was no further b!ccdlng Splenorenal shunes resulted n t‘; .
trol of hcmorrlngc M 6o per cenr of fys cases In 7 patients :\tl‘; ,m
patent splenoren,) mstomosts the siye of the sariees decrea
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5 This decrewse was not as pronounced 1s i the patients with
portacaval shunts The difference m results in his serics was due
to the occlusion of the anastomosis in the splenorenal group Tt 1s
fair to state that a patent shunt will provide control of hemor-
rhage and regression of varices There are exceptions to this how-
ever, for we have seen more than one pauent exsanguinate who
was found to have a technically perfect shunt ar autopsy One pa-
uent bled to death with both a patent splenorenil and a portacaval
shunt, the latter having been performed on the assumption that
recurrent bleeding was due to thrombosis of the former

The combination of fresh blood transfusion at the ume of sur-
gery and hypotensive spinal anesthesia (-1) has nearly clmnated
bleeding during surgery

Recent authors (.o 58 40 41) have suggested that the presence
of esophageal varices per se with previous hemorrhage const
tutes 1 proper indication for surgieal portal decompression This
has been questioned by Nachlas ez al (37) As with the evaluanon
of shunt surgery per se more experience will be necessary before
sound conclusions can be made concerning the role of prophy-
lactic shunt surgery

CoNPIICATIONS

One of the commonest complications during the acute phase
of hemorrhage 1s wspiration pneumonitis due to hematemess Proper
precautions should be taken against this and 4 cuffed endotracheal
tube utihized for all surgical procedures

The development of hepance coma owing to failure of the lner
to detoufy spht products of protein merabolsm 35 an onunous
and frequenty fatal complicanon Tt as usually a sign of recurrent
or continued gastromntestnal bleeding and st must be recognized
cirly and cor;ﬁrmcd by blood ammoma studies so that proper
treatment m1y be msatuted  Therapeutic measures consnt of
enemas gstric lavage through 2 balloon tube oral adnunistration
of antibiones (preferably ncomyan) and intras enous injection of
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glutimie acid or argiune The reader s referred ta the papers of
MeDermote (34) for a thosough review of thus problem

Proc~osis

Esophageal varices associated wath portal hy pertension can cause
death by cxsangminatng hemorrhage At the Massachuseees Gen
eral Hospital 45 per cent of the deaths m patients with circhosts
and 71 per cent of the deaths m those with Bantis syndrome
(subheparic obstruction) were caused by bleeding esophageal var
ices (31) Conversely, it has been esttmated thar 50 to 7o per cent
of patenes with poreal hy pertension will bleed to death within
onc of two § ears afcer their first hemorrhage (6, 28, 44 51)

In compining the mortality of repeated hemorchages i pa
nents w ho had vances with and without eirrhosis Merendio and
Y olweler (35) found the mortahry rawe five nmes greates among
thase with cirrhosts Sesenteen per cent of panents died aftes ther
first hemorrhage
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A tumor which does not metastanze 1s usually referred to as
1 bemign tumor  Bemgn tumon include papillom adenoma ang:-
oma myvoma fibroma hpoma myroma edematous polvps and
cvsuc growths

IncinpNer

Benmign tumors of the csophagus are rare \ sunvev of the htera-
ture siNcee 1g33 res cals reports of lml\ =)0 €ases of hcmun THnnes
and cvsts of the esophagus (6) By far the commonest neoplism
of the esophagus s letomvoma Lewss and Maxfield (10) were
able 1o collect 155 cases 1 wiuch there were a total of 19
tumors One hundred and eight were found ar post mortem and
3~ at operaton Probably many cases have never been recurded
and some n the hrerature hue undoubtedly been overlooked
The riney of bemgn neoplism of the esophagus has been further
emphasred by these authors who state that  deaths from eso-
phageal malignancy in the Lrired States alone dunng 1949 were
3933 which 15 6 umes all the reported cases of myoma mn all
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Ay tumor which docs not metastasize 1 usually referred to 15
1 bemgn rumor Bemen romors include pyplloma adenoma anga-
omt myomt fibroma lipoma mysoma, edematous polyps, and
cystic growehs

|SYSTIAN !

Benign tumon of the csophagus are rare \ sunvey of the htera
ture sinee 1933 reveals reports of only -0 cies of bemen tupiors
and cysts of the cophigus (6) By f1r the commonest ncnplmn
of the esophagus v leomyvome Tewss and Muficld (10) were
able 1o collecr 155 crses m which there were a toral of 1y
tumon One hundred and eiche were found ac post mortem and
4= at operanon. Probably many ¢ases have never been recorded
and <ome 0 the beeratuse hue undovbredhs been overloohed
The ranes of bemen neoplasm of the esophagus has been further
emphasized I these anthors who state that deaths from o0
phaceal malizeancs m the United Seates alone durng 1949 wete
3933 which n 6 umes all the reported cases of myoms in all

-1
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the years since 1717  According to therr figures 46 per cent
occurred m the lower third of the esophagus 3, per cent 1 the
middle third ¢ per cent 1n the upper third 8 per cent 1n the esoph-
agogastric region and . per cent 1n the cenvical segment  \loersch
and Harrington (13) reported 44 cases 1 74,9 necropsies (0 59
per cent) In 6oo1 post-mortem examinations at the Unnersity
of Ciucago 11 bemgn esophageal tumors (o 18 per cent) were
found by Schafer and Rittle (18) According to Adams and
Hoover (1) the number of cases discovered and recorded during
the last 11 y ears 1s over one-half as large as the number of cases re-
corded n the preceding ..o years This increase 15 awnbuted to
mmproved \-ray technic and esophagoscopy

LCriorocy

The enology of bemgn tumors of the esophagus is not known
It 15 possible that some of them arise from embry omic rests They
oniginate from smooth muscle connective tissue and nenve sheath
and 1n cysts resulung from bronchial or esophageal cell rests

PaTHoLocy

Benign tumors are divided 1nto tw o main groups — mucosal and
extramucosal The former type anses from the mucosa or sub-
mucosa gencrally m the upper poruon of the esophagus and grows
mto the lumen where 1t tends to become pedunculated The lat-
ter type anses from the extramucosal lavers and grows within
the wall Generally chese develop m the lower half of the esoph
agus Although they arc not alwayvs cncapsulated they are not
masne

Bemgn tumors vany greath in swve Sometimes they are veny
small and produce no symptoms but quite often they are large
enough to cause marhed obstruction of the esophaigus In 1953
Kenney (9) reported the case of a very large esophageal laomy
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1f however the diagnosss of benign tumor 15 not estabhished by
x-ray examunation esophagoscopy should be carried out Smooth
pedunculated tumors may readily be recogmized by ther gross
appearance A rounded submucosal mass has a very different ap-
pearance at esophagoscopy from an irregular nodular carcmom-
atous mass In letomyoma the mucosa usually appears normal and
a tumor mass 1s seen to be obstructng the lumen A small intra-
mural tumor sometimes cannot be observed by the esophagos-
copist Usually however, 1t can be seen m the wall of the esopha-
gus or may be described as extra esophageal The lumen may be
narrowed by the lejomyoma but there 15 no obstrucuon to the
passage of the esophagoscope since there 1s no definite stenosis
The elasticity of the urumvolved esophageal wall 15 mamtained,
furthermore, the tumor 15 usually found to be freely movable

TREATMENT

Because of the danger of hemorrhage or perforation of the
esophageal wall only 1 few bemgn tumors of the esophagus can
be removed by esophagoscopy Such tumors are the nonvascular
pedunculated tumors the pedicles of which may be severed with
cutung forceps Although such removal has been reported we
belteve that surgery of the esophagus 15 now so safe that one
should have no hesitation m referning a good sk patent to a tho
racic surgeon In this way the danger of hemorrhage pcrformon,
or possible mahgnant degeneranon 1s avorded

Saverbruch (17) 15 generally credited with the first successful
removal of an esophageal cyst 1n 1937 although Ohsawa (14) and
Rrauss (8) both reported successful excisions 1 1933

The majonty of benign tumors encountered by the surgeon are
leomyomas usually found 1 the lower third of the esophagus
(15) They may be muluple Cysts of esophageal and bronchial
onigin are the second most common group
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As previously mennoned esophagoscopy 15 rarely indicated
in such cases and if 1t 15 performed the endoscopist should not take
a biopsy specimen from a submucosal tumor, since the resultant
fibrosis mahes subsequent enucleation difficult and even hazard-
ous

Hemangiomas of the esophagus are not amenable to surgical
treatment There are no reported successful resections (4)

Because of therr possible mahgnancy and tendency to grow
bemgn tumors 1n the good-nish pauent should be resected when
diagnosed, whether or not symproms are present

The treatment of choice 15 simple enucleation withour penetra
tion of the mucosa followed by reconstruction of the esophageal
wall (Fig 63)

If the mucosa 1s torn or broken into 1t should be carcfully
reconstructed with interrupted stitches of fine silk with knots
tied on the inside Care must be taken not to narrow the lumen

In most cases these tumors may be approached through erther
side of the chest If the tumor 1s large or 1s so situated that simple
enucleation may not be adequate a left thoracotomy should be
utthized so that an csophageal resection with esophagogstrostamy
(Chapter 19) can be performed This however 1s rarely necessary

Procnosts

The prognosis of benign tumors of the esophagus when prop-
erly treated 15 excellent
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Carcmomns of the esophagus (Plate \V'T) are milignant wmors
usually ansing from squamous epithelm

InciprscrF

Carcinoma 15 onc of the most important diseases of the esopha-
gus Tt ss nene an frequencs so esophamos and achabin It has been
stated by Adams (L) that 1¢ ranks fourth 1n merdence of all mab
mnt rumors 1 men over .o years of 1ge \lthough detth has
accurred from cancer of the esophagus in 1 child onhy 1 vear
old (19} 1t 55 usualhy a discase of muddle and fate hfe o5 much
more common 1 men than i women n the gpproxunite rato of
4101 however mthe post ericord ared it occurs ey much more
commonly — n face almost exclusnely ~—n women (- ) Irac
counts for § to 7 per cent of all carcmoma in males (38)  Veeord
g to Shedd Crowles, and [adskog (38) the dntnbution
1 tho prueats was as follows under qo vears ¢ putient between
41 and 5o vears 11 patients 1 to Go vers §7 patients 61 10 7o
235 to bo vodrs go patienos mer bo vears

seans 6o patients
per cene} and 450 males (2

patienes There were .- females (1o
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per cent) There were 174 white and 6 Negro panents Franklin
and Shipman (13) studied 59 patients with carcinoma of the esoph-
agus and found the age range to be .2 to 81 years with 65 per cent
1 the seventh and eighth decades (average age 63)

In this chapter we are discussing prmary carcinoma of the
esophagus but 1t 1s 1nteresting to note that carcinoma of the fun
dus of the stomach often infiltrates the low er portion of the esoph-
agus In Humphreys and Moore s series (.0) there were 16. cases
of pumary carcinoma of the esophagus as compared with 47 cases
ansing from the stomach and 1nvading the low er segment of esopha-
gus Gibbon ez al (16) also found pnimary carcinoma of the esoph-
agus to be about three times as common as carcinoma arsing 1n the
stomach and 1nvading the esophagus (6710 22)

Ettorocy

The etiology of carcinoma 1s unhnown Chronic wntation may
be a factor n some cases One of us (4) reported . cases of
carcinoma of the esophagus developing m bemign stricture (Flgs
64 65) these cases comprised one of lye stricture and one of con
gental stenosis Including these two we now hasc a total of o
cases of carcinoma which developed in pre-esisting bemgn lestons
(23) as follows web of upper esophagus z web of lower esoph-
agus later ¢ 1g 2 berugn nfl V stenosis 1 esophageal
ulcer with benign peptic stenosts (19 years duranion) t achalasin
2 lyestrcrure . congemtal stenosis (6o ycars duration) 1 These
bengn lesions were all of many years durauon and they tend to
support the theory of chronic irrtation as an cuological factor

Other wnters have made similar observations For example
Kay and Cross (.4) found that carcinoma of the esophagus devel
oped 10 patents with chronic esophagis 7 of whom had an
assoctated hmatus herma . a pulsion dinernculum of the lower
csophagus and 1 achalasia of the esophagus The 7 panents were
from a group of oo with hiatus herma The . patients with pul
sion duerticulum of the lower esophagus were from a group of
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Ticure 63 Mulaple stiictures of the esophagus. The upper stricture was a
carcinoma w hich had developed 29 3 ears after the ingestion of lye (Cour
tesy of the New Fngland Journi of Medicme )

FicLRF 65\ ray appearance of carcinoma of the lower csophagus which
developed 10 2 man g7 vears old who had had syamptoms of esophageal
obstruction all lus Life probably due to congenitally short esophagus and
bemgn stricture  (Courtess of the New Fnglm 1 Journal of Mediemre)

12 with this condimon The one patient W 1th achalasia and carct
noma of the csophagus belonged to a group of 7, pzucm; with
herma

achalasia \Wiley (49) states that the discovery of 1 hatus
in assoctation wath 1 lower csnphagcnl or upper gstne circmnoma
1s not uncommon A hitus hernia was found to cocxist with cso
phageal cancer in 10 of 100 patients obsery ed by hum between 1945
and 1954 Bullock and Sm der (6) rcpartcd carcmoma H1 $it 0¢
curring 1n phary ngeal dineruculum  Moshech and Videhaek (31)
made a specaal study of the ctology of csophageal carcanoma n
101 patients includimg 83 men and 18 women Herediary factors
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apparently played no part Abuse of alcohol seemed to be mpor-
tant at least 1 men, as 6, per cent of panents had been alcohol
addicts and .1 per cent had been occupationally evposed to alco-
hol No correlanon was found berween sy phulis and carcmoma
of the esophagus (such as eusts berween syphilis and carcinoma
of the tongue)

Wurmg (,.) made a smular study of condimons predisposing
to carcinoma of the esophagus he found r2 cases among 198 1n
which 1t could be assumed that chronic berugn disrurbances had
caused the development of cancer These cases included 1 case of
traction diverticulum and 7 cases ongmating in Iy e corrosion, other
cases mcluded 1 of cardiospasm with accompanying chromc
esophaginis and 3 were cases of shortened esophagus It 15 concen -
able that tuberculosis of the esophagus — which 15 extraordinanily
rare — mght play a part 1n the de\elopmem of carcinoma as 1s
suggested by a case of carcmosarcoma of the esophagus rcponcd by
Thompson (45) mn which several early tubercles were found about
the periphery of the tumor

PatHoLOGY

Carcinoma of the esophagus may develop at any level but 1s
commonest 1n the middle third and only shghtly less common
the lower third Carcinoma of the upper third 15 much less fre
quent In the upper and mddle thirds it 15 hhely o be of the
squamous cell type whereas 1n the lower third 1t may be ather
squamous cell or adenocarcinoma this 1s probably related to the
common occurrence of gastric mucosa i the lower end of the
esophagus  Carcinoma of the fundus of the stomach frequently
mvades and mfilerates the lower scgment of the esophagus Ac
cording to Smuthers (39) adenocarcinoma of the esophagus has
been said to anse (1) from cctopic wslets of gastric mucosa or 1n
csophngcnl glands (.) 1n esophageal mucous membrane of which
a seetion has failled to undergo squamous transformanon before
birth (3) i mucosa which has undergone some glandular mera
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phsit after atnition or long standing infection (4) 1 mmor ex-
tensions or folds of gastric mucosa limng the hnnl cnal, ()
the thorax distal to the cardia n 1 tube-hke eveension of the stom
ach n 4 patent with a congeneally shortened csophigus, and (6)
from pnmary tumors of the stomach usually 1 the csophageal
submucous Iy mphatics Smithers summarizes hus own expertence
however, as follows “Twenny-three adenociremoms of the
esophagus, not assoctated with hiatus hernia are reported n adds
tion to 7 with that assocition previously published and 1 further
case recorded here It 15 suggested that such tumors usually amse
i lower csophageal mucous membrane which his fuled to
undergo squamous trinsformuon before burth’

Amy carcinomatous grow th i the csophagus m1y be prahferat
ing ulccr:mng or mﬁhmung Many circinomas scem to be a
combmanion of al} three The nfiltrinng npe are bhely 1o he
annular nd stenosing whereas the proliferaung t pe may be soft
and poh pord 1nd may cause comparatnely hele obstruction On
the other hand large firm caulflower lthe masses always pro-
duce some obstruction Most carcmomas of the esophagus are
lughly mahgnant imade neighboring structures and merastasize
carly to regional lymph glhinds submucostl ymphaties and distant
prts of the body notabhy the Iner Of parucular wnterest to the
endoscopist 15 dircct extension to the trachea or left man bron
chus Such imasion may occur when the lestan 15 mn the anddle
or upper third of the esophagus rendening it probably mncurable
Such a smuanon may be predicied by means of bronchoscopy

(Plae I\, =8)

Sy TONMS

Unfortunately 1 the carly stages carcinoma of the esophagus
produces no symptoms whatsoeser Iven i the late sta e )a
per cent of cases exfulnt a non stenosing sanet of lewion P(:':1
The charactenstic symptoms of the stenosing ty pe are dyap! ou!
pan regurgnation and somung Dysphagia i the carhest ane
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most frequent complant m this ty pe of tumor Loss of weight 1s 2
common symptom but not an early one Vlore than yo per cent of
pattents have no pain If pain1s presentat all 1 may occur onhy dur-
ing swallowing It may be sharp dull or boring and may be erther
contnuous or mntermittent 1t 1s lthely to be substernal or epigns-
tric Pam in the back 15 an occasional symptom  this has bad prog-
nostic significance since 1t often means postertor local 1mvasion

Aspiration of regurgitated food or secretions may lead to cough

Hoarseness 15 present tn a few cases owing to pressure on the re-
current laryngeal nerve Unusual mamfestanons of carcinoma of
the esophagus have been studied recentdy by VWohl Pastor and
Karr (50) who also emphasize the fact that 20 per cent of esophag-
eal carcimomas are non-cbstructive when first scen i these cases
dysphagia 1s absent These workers report 7 cases with the pre-
sentng complamnts of hoarseness, cough lung abscess pneumonna

hematemesis enlargement of the thyroid gland and supraclavie-
ular mass In many instances the symptoms were due to distant
metastases Gross bleeding 1n the form of either hematemests or
melena 1s unusual but occult blood may be found in the stools

Although the diseasc 1s a progressive one the dysphagia may be
intermuttent 1n character, this 1s related not only to the different
types of food eaten at varous times but also to the amount of
edema of the tumor and to the amount of food previously ciught
m the tumor mass A varable amount of spasm 1s present m the
esophagus just above the tumor Unfortunately the panient may

not have much difficulty 1 swallowing solid foods and he may

postpone consulting a phy sican unul he can take nothung but very

thin hquids

CoNPLICATIONS
If they occur at all complications are usually seen late 1n the
discase Perforation into the medasunum may occur with Jocal-
1zed abscess formation or mediasumitis Perforaton into the tracheo-
bronchal tree 1s common late 1n the disease and results in esoph-
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agotracheal or esophigobronchial fistula On rare occrsions the
growth may penctrate the aoret, with resultant fatal hemorrhage
mnto the esophagus

Diachosts

Carcinoma of the esophagus should be suspected in evers pattent
preseating lumself wath a lustors of dysphagn Iven the shahrest
amount of inrermuttent dy sphagn must not be disregarded of the
dingnosis 15 to be made carly Early dingnosis 15, of course the
princspal factor m successful trexwment Other symptoms men
tioned above, do not help much in carly dingnosts Physical evim
mation an the ewrly stages 1s enorely negame

A-ray evamnnation

Careful A-ray cxamunation is of the utmost importance, ma 6
cal case 1e reveals an srreguhr filling defece 1n the csophagus (Fig
66) Somcetimes however, v riy exummtian 1< equioctl recealing
only an nnular, smooth narrowing which nughe be consistent with
bemgn stricture spasm or erranona (N 67) The expert radio}
omst seldom misses an ol 1ous esophgeal filing defecs Radiolognts
uf: less expenience may find x-ray exumniion of the csophagus quite
difficult to terpret, even the most experienced are sometunes
baffled by thair findings 1nd therefore urge esophigoscopy Ocea
sionally vers good radiologists may confuse esophigel varices with
carcmama Among 1000 cases of cincer of the csophagus Resano
(36) abserved t5 cases thar had not been discovered 1t radmlrmc‘
explorion \ sansfactory roentgenographuc studs of cwph:u-!]
cancer should gn e deraled informanon not only about inerifumina
imvolsement 1nd the Jength of the leston but ala abour ars hateral
and para csophigeal extension (16) In a study of 187 caes “{\F{.’,,
marv eprdermord crremomn Parker (35) found thu 6 patients o
had had negatn e radiographic studies of the esophagus were pro m‘
at hiopss to have carcmoma This anthor stated thar snce hns roc
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Fieure 66 Typical irregular filling defect seen in carcinoma of the esoph
agus (Courtesy of the Annals of Otology, Rhnology and Laryngology )

genologic colleagues were hughly trained and cooperative worhers
he was much impressed by the great need of sigle or muluple
esophagoscopic examinations in many patients who have suggestnve
sy mptoms

Taylor (44) has reported a paraganglioma that simulated car-
cmoma of the esophagus 1 cvery respeet In his case there was 2
mine year history of dysphagia due to compression of the cervical



E—
Futrr 68 \ ray appearance of the esophagus reported as shawing bergn

stncture Lsophagoscopy done at another hospital had rerealed only 3
smooth conteal parrowing thought te be due to bemign stneture No
bropsy specimen was tahen Ava second esophagoscopy at this hespatal
a biopsy specimen was obramned which revealed submucoul carcinona
The csrcinoms was proved to have ongmnsted 1 the stomach 2nd 1
1ohe the latter very extensinely, in fact peritonencopy revealed car
cinomatosis,
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suspicion of such esophageal infiltrauon anses, esophagoscopic
bropsies may v 1eld positry & evidence of adenocarcimnoma

Cytology

Expert cytologists can often make a diagnosis of carcinoma of
the esophagus on the basis of carefully taken esophageal washings
In 40 cases reported by Rlayman (25) there were no false posi-
e diagnoses In his experience 19 of zo cases of esophageal
neoplasm were detected by exfolame ¢y tologic study  In many
chcs however there have been some false-positive reports the
confusion ansing especially 1n cases of inflammatory stenosis In
this hospital we know of two such false posiive reports how-
ever, we hnow of one important case of carcinoma des eloping 1n
achalasia i which only ¢y tologic study established 2 posiv e diag-
nosts (See case reports Chapter 4 ) Tt should be pointed out that in
achalasia associated with megaesophagus -ray examunation and
esophagoscopy may be difficult owing to retention of food 1 a
dilated esophagus and that hence a small tumor can be missed by
both methods this fact indicates the value of cytology 1n such a
situation Confidence can be placed 1n the ¢y tologic reports only m
proportion to the expenence of the cy tologist

TRFATMENT

We agree with Buschhe (8) that both surgical and radiological
methods of treatment for esophageal carcimoma are sull sn need of
improvement Buschhe found that although surgical and radiologs-
cal techmeal facilines have mmproved dunng the last decade the
five year cure of paucnts with esophageal carcinoma 1s no more
than . or 3 per cent W eare personally anare of two five year cures
following x rav therapy in this hospatal
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Xoray therapy

When the tumor 1 constdered dohmiech tnageethle because of
smrhed locl fivation, v 1on of vieal strucrures or other reasons
of when it has been proved snoperable by aaploratory tharzcorens
pithatne treatment 15 cerrunly worth while The wualh con
sists of xern treatment somenmes combmed wah bongmace
wiich my ocewomlly pore swallowing and amchorne dis
phign Patcnts m this group who e otherwise m good helkth
with expeeraton of 1 reasonably long sunnal, mu be candidues
for fecdng gutrostomy to nde thom over the period of theryn
duning which esophiges! accluston mny breome temporinh com
plete

In trresectible low-lying lesions we hive ocowomiliy obtuned
exeellent paliaon wath 1 side~to sude Gsophigogstrostomy —
mobilizing the stomach above the tumor through the fefe sude of
the chest (Nig Go)

Qur cyperences with the Soutryr tube (go) hinve bcen et
unformiv unsunfrctory We have hid no evpenence with the
plnac prosthene devices desenbed Iy Berman (5} wd Motk
ler wnd Viaver (Ub)

Ocesssontlhy the prmany tumor disppears ennrchy under Tuch
voltage ridiotherypy and the pasentss apparenth cured—~—anhy to
dic Tger of distant merntises Pormanent cures huve been reported
Wanen wd Brown (4%) stace thir crranomt of the csophigi
cn be erudicated by properhy plned beam dircered deep v 53y
thapy Tha reported 3 cases wath chmseal fntanes aad post
mortens hndings 3 of which duath was due to other cines
wd 9t mmps\' ne readi] oepligal Groriann and no ma
statte cancer w s found On the ather hand Rrebs eral (6) w3
discusstan of the rattan « o1y teeament of emcer of the curph
amus state that the corune dfeery were ot e — that an mans
caves the Iocal tumnr dsappeired after v e theeapy bt the )“!
trens Later died from metastanes Howerer pilhasse ctfe s sueh
as hirger food meahe rehief fron dysphacia amd puprovement 19
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general condition were noted m more than jo per cent of the
cases

Scharer (37) at the radiotherapeunc chme of the Unnersity
of Zurich emploved the rotating method for esophageal carcinoma

Palligtive
Esophagegostrostomy
without Resection

Frtre 69 \With some low hing irresectable lewone side toeade csopha
rogastrostony - without resection: may provide pallation and pernue
swallowine
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unless the tumor was in an unfavorable cecentric positton  cither
at the yugular level or near the cardia Fre-y car cures were ob
tuned 1n . per cent of the cases and three-y ear cures n 4 per cent
Great improvement was obtamed 1 17 per cent of the paents
Local cure was obrained 1n 4 § per cent, but these died from metas
tises Tifty-seven per cent of the patents eiher were not helped
or expertenced excerbation during tretemene The results of ro-
tiang arradition were only shghtly berter than those obeuned
when irradianen was apphied to several areas

Routine post resection radition therapy as suggested by \dms
et al (1) mny hwne a place in the treatment of carcmnoma of
the csophagus, but as yet, s Dr Adams admits, “1t 15 certamly too
carly to tell and perhaps we wall be disappointed in the end

Surgery

We believe thar surgical exarpanon 1s the treatment of choce
for most esophage1l crrcinomas Howeser, owing to vamnons
m hmphauc drainage and to the mmmite assocnanon of the
esophagus with other medistinal structures the majonty of eso
phageal neoplisms are incurable when first seen by the surgeon
There re chimeal findings w hich suggest that the leston has spread
so far that 1t 15 no longer curable and 15 probably tnoperable but
m pactents wich severe dy splngn we do not necessanhy consider
that these findings 1lw 1ys contrmndicate operation Such obsenna
tions mnclude posine supraclavicular fat pad biopsy paralysi of
the vocal cord Horners syndrome  tracheal or bronchul fistuls
metastatic discase and endoscopic e dence of ficanon 1f opera
ton 1s undertihen 1n 4 patsenc demonstrang any of these signs
the surgeon must be certam that he 15 ar least offering pllh;ln""x
Unless the patient s general condition 1s so poor that he w1 ’nn
tolerate anesthesia or lus hfe expectancy 1s extremely shnr‘r!l'\t'»c
tumors parocularhy those with complete obstrucuon shnl: :m 1:\:
the benefit of surgical evploration \e the nme of "Pc”}l l,n
erabihity can be csumuted and resccnion should be umlertaie
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whenever 1t 15 techmically possible The moperabihty of these
cases does not result from nodal involvement but from impos-
sibility of separating the esophagus from contiguous structures
such as the aorta or the pulmonary hilum This can be deternuned
only at the ume of surgery If resection 1s impossible some form
of anastomosts without resection which will permut swallowing
should be attempted, so that the pauent will not stanve to death
or drown 1 his own salina Should all surgical maneusers be un-
successful rotational high voltage x-ray therapy or the newer co-
balt treatment coupled with bougmage may occasionally provide
good palliaton A gastrostomy may be performed to ude the
patient over his radiation therapy In general we are opposed to
gastrostomy 1n the treatment of carcinoma of the espohagus, 1t
does not add to the comfort of the patent and 15 associated with
an appreciable mortaliny In 50 cases of carcinoma of the esopha-
gus treated by “pallative’ gastrostomy Dichison (1.) reported that
.3 died m the hospital and that the average survinal ume of the
entire group was t.o days dunng which period their distress was
if anything greater than before operation

Toreh (46) was the first who successfully exarpated the esoph-
agus for carcinoma mn 1913 The operation was performed on a
69 ycar-old woman who suriived to the age of 81 Gastrointesunal
continuity was not re established the panent being lefe with a
cervcal csophagostomy and gastrostomy  Twenty vears Jater
Ohsawa (33) in Japan performed successful rescctions with
anistomosis In the Umited States Adams and Phemuster (3) and
Marshall (.9) reported the first successful esophageal resections

Tower esophigus and cardra

Carcinomas of the lower end of the esophagus and cardia of the
stomach (Fig 70) arc techmcally the casiest to remove and gen-
erilly provide the best end resules

e hue usually unhzed a lefr thoracotomy incision through
the bed of the eighth or minth nb If the surgeon prefers a tho-
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racoabdominal incision may be made this may be of parncular value
if intrapenoneal metastases are suspected In such cases the ab-
domimnal pornion of the mesion 1s made first and exploranion can
be carried out before the chest 15 opened

After the thorax 1s opened the phremic nerve 1s crushed the
esaphagus mobilized 2nd the vagus nerves dnided well above the
proposed linc of resection The diaphragm 1s mcised radnlls and
the abdomen explored 1t may be necessary to include a portion
of the diaphragm with the speaimen The esophagus above the
tumor and the stomach below are mobilized partcular c1re beng
tahen to presene the nght gastric and gastroepiploic arteries The
left gastric artery should be dided at 1s ongin from the cchac
axs i order to remove the large group of hymph nodes i this
area

Pavr clamps are then placed across the stomach to preserve s
long 1 poruon of the greater cun ature as possible (Fig 71A) The
stomach 1s divided with a knife a2 dnv gawre 15 ued over the prow-

bictrr =1 Operanon for carcinoma of the lower third of the csophagus.
The hinse drawing (A) shows the mclthzancn of the st mach and lower
csophagus, and the u ¢ of Pavr clampn. In the «wcond drawing (B) the
gastnic stump has been tumed in anl a errcular serosal inerston made for
the tint surure ver Drawmes € through 1 sh i complet n ¢ f anas
Tomos, (See pages 230 241 )
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mal end and the tumor-bearing segment 3s displaced from the op-
erame ficld Tt will serve as a handle for the esophigogastnc anas
tomosss The distl end of the stomach 15 closed with two runmine
Inyers of cugut and a third Iner of fine nterrupred sk sutures,

8 1st Layer of Sutures

Turned n Gostric Stump

Posterior Esophogeat Muscie
Layer (ncised ond Second
Layer of Sutures Begun

Tieurs ~1 (contim 1) See hgend page 13p

The rechmie of the astomosis s thit onmnally desenbed by
Churchull and Sweer (10) 18 Jieer modified by Sweer {(43) Y '-‘“"F
culir menston 1 mude through the serous and musculr um; ;'
the antenor wll (Hig 7¢B) Small blecding vessels are \rm:,l .
gared with finc «ilh \ three hyer anterrupsed uih 1nm;:m:rmm
i)cgun by sutunng the musculisis of the csophagus to t‘;"m "
of the stomch The muscl bwer of dhe cwphaw; l; )
ered and 1 second musculic Liver of sutnres s pllaccx :,:,L,.,; .
The mucosit gwtne button 15 pow exeased anmd ¢ llc ’;; e
phagaal mucost mased so that the third mucos
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placed (Fig 71D) These sutures are placed so that the knots wll

lie within the lumen when ved The distal esophagus 1s then com-
phag

pletely transected the specimen 15 removed and the anastomosis

Gostric Button Excised ond Posterior
Esophogenl Mucosa tncised 3rd Loyer
of Sutures Placed

Esophagus Transected and
Specimen Removed

Fictw =1 (contnued) Sce legend page 139
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1 completed by three sdentical anteror hners (1 woa LT

Care must be tahen not to phiee the crealir LN apemng
used for the anstomows too close to the gt twra m, other
wie neerosis of the wmill bridged scgmiene m resule

Tenuon at the mastomoss must be nosded The stomach o
fived to the medisunal pleury by 4 senes of merrupted sntches
and the diphrigm s reconstructed about the stonnch e beng
tihen not to constricr 1t

Hid-csophagus

Tumors of the aud esophugus my quickly become wopershle
by reason of faton to naarby structurey which cinnot be se
mosed such as the llum of the Jung or the 1orn requenthy there
15 bitersd spread of diene toward the nghe medisunid ploun
Tewn (.7) md Hurdes (21} hue pomted out the 1y moiges of 3
right-wded pprowch to ths pornon of the csophigus after pre
hmmany mobshzaton of the stomach through an ¢pigistne e
sion There 15 1o doubr thar thus approach his much o comaend
1t for ene of esophagerl mobilzwon and 1w probibly the tech
mic most commondy wed wdn However 1 sgpanie thdanunal
mciion must be made m order to mohibize the stomch Gardock
and Sweet ol favor the fefe thoriae approwh Ve hae found
the thoricothdonnal meaons suggested v Moore md T awrence
(Chapeer 75 oce wonlly hdpful as @ comprantise approach

fn generdd our approch to mud csuphlgcal fesions Bias been
mde ~rhmuqh the Tefr side of the chost as for lowes fevom A
seeond uptx;mv_z resectumg the fourth mh has been m atuable m
mabilisng the structures above the aorte arch and o oaarmang
out 3 hich istomoss

\hl\fnmh the principles of the opcranon this ares are nlen
e to those for the fower esophagus several poms are worthy
of emphian B cause extemsne maotuhzaton of the stomach » m;
ewary for a supra dornc anistomies the latera] pen aneal attc
mese of the duedenum should be completel diaded 1 thin e
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done 1t will rarely be necessary to perform concomutant py loro-
plasty

Burgess et al (7) showed that with squamous-cell cancers there
1s microscopic spread mn the esophageal wall up to 4 cm beyond
the macroscopic edge of the tumor In order to provide an ade-
quate margm 1ll lesions of this area must be anastomosed above
the torta This also elimiates carrving out an anastomosis at or
just below the arch where the blood supply to the esophagus
may be critical (See Chapter .)

Accordingly after completion of the 1bdominal and lower tho-
racic dissection the esophagus 15 freed under the arch of the 1ort
(Fig 7.A B) Particular care must be taken ar the lev el of the
upper aortic arch for 1t 1s at thus level that the thoracic duct
crosses the esophagus If the duct 1s adherent to the tumor 1t 1s
exaised and the divided ends carefully hgated

The stomach 15 dnided s close to the cardia as posable with
removal of the nodes m the region of the left gastric artery
The proumal segment of the esophagus 15 covered by rubber dun
and pulled up behind the 2ornc arch The stomach 1s brought
up belind the pulmonary hilus and anterior to the 1orr1 and an
esophagogastric anastomosss carried  out  through  the  Ingher
thoricotomy nesion by the previoush  deseribed  techmie
(g 7 CD)

Postoperatne letks from either the suture hine or necrotie areas
of the stomch are serious comphiecatons Carer and Chgete (9)
found the commonest cause of postoperatine deith i ther series
of 131 pents was anistomonc lexk ot only must the nght
gastric and gastroeprploic artenes be visualized and presenied but
the ennre gastric mobilzanon must be carnied out gently and
delicately Garloch and Rlein (14) are convineed that rough han-
dling and the use of clamps are factors 1 the dey elopment of
localized thrombosis with subsequent gastric necrosts and Ieahage
In 13 such leaks they found g due to localized ASUTIC NECTOSIS 3
to healing disturbances at the suture bne and 1 to teanng of the
csophagus 1bove the suture hine N
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Figuar =2 Operanon for carcinoma of the nud-gsophagus, In the fing two
drawings (\ and B) the csaphagus 1s mobshired behund the aoroe srch
and paved up and ander In drawings C and D the anastoments 1 com
plcted antenor to the sorne arch ar a supra 2ortic level

Supersor mdiistind scgmont

Tomon h ing abouve the zortie aech and extending to o chrau, It
the thoracic mlee present the greatest techmical difficulties 13 f¢
section In o panents wieh tumors m this location Sucer (41) was
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to lie free m the pey of the chese The tharicic mciston 1 then
closed the pinent 15 turned on his back apd redriped and the
cenvical portion of the esophigus is freed through the usul necl
maston (Chapter 7) The sternl and mednl ehwaculir mser

A

A

Fuems =3 \Waddell and Scannell s sterpuns sphitting :,| p("f:f":‘uu( aprs
( \} Shin aneisions used for cervical medsunal an :‘;\" sl A e
to csaphagus and stomach (B) The expenure 24 seen ah e
steenum and lefe imnomumate san (C) The qmmcX "(\! R
the antertor mediastinum 2nd anatottned to the up peanet |
ovophagus after cvophagectomy (See e 248 34))
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t1ons of the sternoclesxdomastord are severed and retracted In some
cases 1t may be advisable to resect the medial half of the clavicle
and the left first b and costal carnlage but this 1s not always
necessary The pleura 1s then meised and the fundus delwered 1nto
the neck medial to the apex of the lung The anastomos:s 1s car-
ried out as previously descnibed and the operane wound 1s closed
m layers without dramage A complementary tracheostomy 15
usually advisable

Antersor sternum sphtting approach \Waddelf and Scannell (47)
have recently proposed an anterior sternum sphtnng cision for
carcinoma of the low er cervical and superior mediastinal segments
They have performed this 1n 6 pauents and found that it provided
excellent access to this difficult zone The entire procedure 15 eir-
ried out with the patient 1n the dorsal decubirus positton (Fig 734)
Initaally the cervical poruon of the esophagus and the pharyny are
exposed Lestons n this region can be inspected and mobilized with
regional lymph nodes If the leston can be resected the incision
1s extended verncally over the sternum and the lateer spht with a
Lebsche knife A small nib spreader separates the halves of the
sternum and cxposes the upper medisunum Dnision of the left
innomimate vem permits exposure of the esophagus to the level of
the aoruc arch (Tig 73B) The left recurrent lanyngeal nerve 1
sacnificed and the esophagus 1s easthy mobilized under direet v:
sion Access to the upper mid csophagus can be facilitared 1f the
aoruc arch 1s genth hfted forward to the left In this manner
the normal portion of the csophagus can be freed to the level of the
carina with relatne ease Bevond this the esophagus s freed by
finger dissection Although oceassonally individual vessels can be
clamped and ligated 1t mas be necessany to anterrupt several small
vessels without ligaton VWe hase seen only nmunimal bleeding
at such a maneuyer .

As soon as the rescctability of the lesion 1s established a sccond
team begins mobilization of the entire stomach through 2 mud-
line upper abdonunal meiston The freeing of the stomach 1s car-
ned out <o as to presene the nght gastne and nghe gastrocpsplore
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stomach 1s brought through an opening 1n the antenor portion
of the diaphragm nto the antenor mediasunum, the stomach will
reach the pharyny by this route without undue tension A three-
layer anastomosis between the stomach and the pharyny or eso-
phageal stump 1s made (Fig 73C), fine nterrupted silk sutures are
used for this

The abdommal wound 1s closed n layers with through-and-
through stay suturcs The sternum 15 wired with heavy steel wire

1t 15 smportant to establish a tracheostomy before withdrawing
the endotracheal tube This can be placed to the nght of the mid-
line so that the trachcostomy does not communicate with the area
of mediastinal dissection

Colon Substirurion In an attempt to achieve an adequate re-
section for lestons mn this mnaccessible region we have atrempted

'\ - Esophageal Stump

Anoslomosts

T

Ficurr 53 (contnued) Sce legend page 46,
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tor1l esophagecromy utihing the colon 1s an csophigetl subsn
tute (g 74) The technic of mobilizing and anastomoning
the colon 15 1denncal 1o thae described for e stnctures (Chap
ter 1.} \ ridieal torl esophagectomy can be carned out through
the right side of the chest Since panents sufferng from this
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disease are usually m the older age group and malnounshed and
frequently have complicating cardio-v ascular-renal disease 1t may
be advisable to stage such resections The substernal colon trans-
plant can be done as the minal procedure without entering the
chest Some assessment of operabiy can be made through the
cervical incision If the patient tolerates the procedure well esoph-
agectomy through the nght side of the chest can be performed
as a sccond stage If the lesion 15 found irresccrable at the tme
of the first operanion the cenical mcision can be closed and the
procedure terminated If dysphagia 15 severe the colon substitu
non can be completed and the second stage abandoned \ rav
therapy bemng substtuted for the latter

The order of staging may be reversed by excising the esoph-
agus at the first operatton and performuing a complemeners gas-
trostomy and cervical esophagostomy At the ume of the second
procedure the colon 15 brought up to restore gastrontestinal con-
unwmty  The gastrostomy may be closed at this nme or closure
may be delayed unul the patent 1s agan swallow ing properly

Cer acal portion of the esophiqus

Carcinoma 1n this region 1s more commonly seen n women
This type of tumor was first resected by Crerny (11) 1 1877
the patient survived 15 months In 194 Vookey (y1) deseribed
tus procedure of cervical esophagectomy with shin flap closure
which while not 1deal continues to be the procedure of choice
for localized carainoma of the cervical portion of the csophagus
The Wookey procedure 1s best suted to the small tumor that
has not yver merastasized to remonal nodes  All other such cases
are probably best treated by radiaton or mare radical surgery

The Wookey procedure 1s designed for cancer of the upper
csophagus that 15 confined to the retrocnicord area The steps in
the procedure are outlined 1n Figure 75 \ large rectangular flap
of shin mcluding subcutancous far and planvsma, 15 mobilred
(F1g 754) with s base at the postenor margin of the sternocletdo-
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mastord the bise bemng 1hout an inch wider than the free margin
The flap 15 reflected back and protected with mont pads The
omohyord muscle 15 dnided nd the esophagus exposed 1F the
grouth » found to be resectible the sternal artachment of the
sternocledomistord ss divsded and the lower half of the muscle s
resected

The sternohy 01d 1nd sternothy rord muscles and the thy rowd lobe
are removed eare being takhen to spare the recurrent biry ngeal nerve
The esophagus 1» malnlzed and the growth resceted The shin
flap 15 nee sutured into the defeer (1 1g 7,B) The upper edge of
the flap 5 then sutured to the pharyny and the lower edge to the
esophagus as shown (Mg 7,C) Ths 15 done 1 o Jayers ap
proximating plitysma to musculars and shin to mucosa The free
pornion of the flap 15 turned back (Fig 751) 1ad the remumng
defect 15 corvered with 1 sphit thickness grafe (Fig 7,1) \ com
plementary trichcotomy 15 crried out, this may be removed after
1 few davs when a clear airway s present A Iesn qube s
serted wto the stomach through the esophagus for feeding pur
p(JSC‘

The second stige 15 carrted out tfter complete healing has oc
curred — ustally sty 1o erght weeks ater, this permts the fhp
obran 1 blood suppls from nts bed  The steps for thus stae are
authined 10 Figure 26 They consist of m:ﬂ\mg an c)hpnml ncr
ston around the defect left av the finst stage and approsunanng
the ner cdgcc to complete the tube nd restore phin ngocso
phgeal connnuits This nner laver s wulh repured wich m
terrupted catgut sutures and covered by a second Javer of phinsm:
and a thued layver of shin

When mvasion of the iy nx has occurred iryngectomy may
be comlnned with esophagectomy at the ame of the prmary pro
cedure The 1s 1 mutthung operanon with resultane T of
sasce 1 3¢ shauld aot b attempred unless there 15 no o wdenee
of spread and the leston seems to be curable 3

Mustard nd Ibberon (3 ) found 3 five vear suninors .mm,.
45 pauean wich casanoma of the hy popharymy and cervical esoph
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agus who were trewcd surgreally Sweet reported (41) 17 cases of
cervieal carcmoma, 1 1o of which resection was posable Seven
praents hid died of thesr disease, = weresunn ing 1t 18 months, and
« had undergone operanon only recenth

It 15 our behef thar the Wookey procedure 1s applicsble to only
very few panents with eenvical neoplisms and even i those cases
permuts only v luntted resection We are currently attempung a
mare ridical and eveensue cervcothoracie pprorch m M such
cases utihving erther the stomach or the colon (Chapter 1.) a5
csophageal substitutes Our expersence 15 sull too mted to per
mt any conclusions

Proghosts

In considering surgery for carcinama of the csophagus 1 shrrp
distinetion must be made betw een pallaene resecuons and those
undertthen for curatn . purposes Garloch nd Rlem (14) exclud
mg operatne deaths reported 1 .7 . per cent over-ill five-year
surinal rate m paents operated on for cancer of the esophagus
They emphasize the mportant nfluence of Iunph node mohe
mene on the survn il rite The myonty of hie sursnors showed
no hymph node spread

\fter excluding palleatsse procedures Sweer (42) reports 3 14
per cent ne-year survnal for ciranom of the nudthoracie seg
mrent and 1 34 per cent five year survival for cancens of the lower
poruon He also emphasizes the imporgance of negine nodes for a
goud prognosts

Nahwamr er al (33) hme revesed thar epenence with

410 prtents over 1 ten verr penod Rescerablies aaonnted ";
41 3 per cent and the morrhity rate was 4 7 per cent “They found
69 caves of e yeir sunvisal i che world hrersture meluding tg
of their own

In 2 rentew of 385 cases of carunoma of the oo
mitted to the Toronto General Hm;ur:l during, the pcnud 193~
19,3 mcusne Mustard and Ihberon (3 ) found endy ¢ patent

phacs ad
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with squamous cell carcinoma of the thoracic portion of the
esophagus who survied 5 years after surgery Of the whole
series only 8 patents (, o per cent) surined 5 vears 4 of these
cases were hypopharyngeal lesions and : were adenocarcinomas
of the abdominal portion of the esophagus One was treated by
radianion Female patients have a shght ads antage over males m ex-
pectation of surirval

Carey and Clagett (9) found that the results of resection were
better 1n patients with squamous-cell tumors of the lower esoph-
agus than 1n those with adenocarcinoma of the cardia Sweet (4.)
noted no significant difference in the prognoses of these two con-
diions  Shedd Crowley and Lindshog (38) reported 3 five-
year sunnors 1 30 pauents undergong esophageal rescction,
all had adenocarcinomas o patient with epidermoid carcinoma
sunved longer than 27 months

Recent studies by Gephare (15) at the Massachusetts General
Hospital suggest that the so-called ‘sensiization reaction’ de-
scribed by Graham and Graham (17) 1n carcinoma of the ceny
may also be of value m selecung those squamous cell tumors
of the esophagus which will respond well to v ray therapy  Pre-
limimary results suggest that most esophageal carciomas 1re not
responsne to raduation therapy By the standards accepted as an
mdex of radiation sensitivity for carcinomt of the uterine cerin
very few esophageal carcimomas would seem to be sensitne to
radution It 1s possible that different erterta may be necessary for
sclecting esophageal carcinomas from those used for carcinoma of
the cersiv: The evenrual findings of this study should be of con-
siderable therapeunc and prognostic value

Sweets (4.) edirornal on the present status of treatment of car-
cinoma of the esophagus should be studied carefully by any physt
c1an who undertakes the care of malignant lesions of the esophagus
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20

A sarcomn 1S a "lﬂhgﬂﬂﬂf tumor :Il’lSlng‘ from connectne us
suc

Incinescr

Streomn of the esophagus 1s very rare In all the chimeal and
atopsy records of malignant disease of the esophagus in the Mas
sichuserts General Hospital only 4 cases of sarcoms of the
csophagus could be found  \ccording 1o Jackson ( 4) swcomz
occurred 7 out of 935 cases of malignant dnease of the esopha
g“\
Chapmn (7) was the first to report (1577) a casc of sarcoma
aof the upper csophagus The listors was chat of 2 45 vear old
womin who complamned of food cspeenlhy meat suching her
throat with pain n the chroar head and nech There was abo
oceastonal blood streahed thickh  whinsh vellow sputum At a0
phageal exploration the bougic was cheehed by a hard resssranese
face The diagnoss was estiblished by microscopie exammanon
of the sputum which revealed many long spindle cells

The next cases were reported by Targete (46) n 1hss and by

62
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Shaw (43) 1 1891 In Shaw s case there was an ulcer encircling
the esophagus and perforating the posterior wall of the trachea a
short distance above 1ts bifurcaon In 1893 Raolleston (41) re-
ported a case of sarcoma of the csophagus w wth secondary grow th
to the bone In his case autopsy showed the growth to be adher-
ent to the pericardum and to the nght lung Toward the up-
per part of the stricture there was a fistulous passage through
the growth nto a gangrenous cavity 1 the lower lobe of the
night Jung Other cases were reported by Ogle (35) and Jamgs
(26) In 1900 Starch (45) collected 7 cases and added . more
In rgoz Howard (21) reported a case of pnmary sarcoma of the
esophagus and concluded that 1 most of such cases the tumor
was located 1n the Jower part of the esopbagus was more ©
m males than in females and unbhe carcinoma mighe appear early
m life from the age of 4 up to the age of .5 He beheved that
the course was likely to be more rapid and thar a fatal 1ssue
was to be looked for carlier than n carcmoma

Hacher (18) collected .1 cases in 1909 Hacker and Lothes
sen (19) stated 1n tg 6 that only 38 cases had been described
and 1n some of these the ongin was doubtful According to Dsvorak
(10) Sumon (44) sud 10 19 8 that there were only 30 objec-
non free  cases m the hrerature Gwisez (17) reported a ese of
sarcoma of the esophagus n 1927 the first biopsy showing ques
vonable sarcoma after which radium was apphed and improve-
ment resulted The second biopsy 6 months later showed carct
nomatous change in a sircoma Guisez believes that sarcomas are
more p.lmful than carciomas and that pan s bhely to precede
the dysphagia In 1931 Dvorak (10) desenbed a poly pord thab
domy osircoma i the cenvical esophagus which contained muscle
cells of the striated type spindle cells giane cells round cells
and fibrous connectnve ussue e savs that there are tvo 1y pes of
sarcoma (1) polypod which contains spindle cells and which 1s
relameh bemgn and rarehy metastasizes and (L) the diffuse in
filtraung tvpe which contains round cclls and carly gives rise to
distant metastases He savs the pam mn sarcoma 1s often carly and
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severe, unlihe that of carcmoma He collected 31 cases from the
Iiterature

In 193y there was a VMassachusetts General Hospital Cabor
Case report (6) of 1 Joomy osarcom of the dista) third of the
esophagus In 193, Jaleshs and Waldo (-5) reported a casc of
prnmary melinotic <arcomn of the esophagus undngnosed before
autopsy with no symptoms of esophageal obstruction before
death They found only 3 other smmlar cases 1 the Iterature
(1, 27 49) In 1937 Menne and Birge (33) reported a case of
primary lelomy osarcomn of the upper third of the esophagus which
grew slowly and mvaded slowly Its extension mto che traches
antertorly  probably resulted 1 mplincason metastases - the
lungs In 1940 Pearlmin (36) referred 1o .3 cases of so called
carcinosarcoma of the esophagus and added 8 cases of fus own
which nught hwe been termed “crrctnostrcoma but were prob
ably cases of amplistie squamous-cell caremomn with triny
tonal-cell features Pearlman believes that most of the so cilled
carcinosarcomas of the esophagus are really primnry carcinomas
In 1941 Trench and Garland (15) reported what they called the
fifth c1sc of leromy osarcomn of the esophagus In 194 Pennes
(37) reported the sinth case of letoms osarcom of the csophagus
imolving the middle and lower third, the rumor extended into the
medisunum . simuhiting a primary. medisunal tumor The patient
did not complun of dysphiga when seen In 1940 Clarh (8) re
ported what was probably the firt successful resenon of an
esaphgeal sircomr In 1948 Resano and Albinese (38) reported
1 c1sc of prmiry sircomn of the esophagus In 1gy0 Torta
Jacob and Bidaro (30) reported two primany peduncalated <ar
comas of the esophigus Another case was reported by \Mauro
and De [scobar (3.) 1 1951

Ishihawa and Nakagawa (L3) m 1956 revien ed the heerature
on esophageal sarcomn finding 1n all 63 eases to which they
added onc of their own
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Many of the reports mn the hterature do not speaify the type
of sarcoma Ixcluding so called carcinosarcoma (which 1s prob-
ably carcinoma) the followng types of sarcoma hase been re-
ported as occurring mn the esophagus

Round cell sarcoma has been reported by Howard ( 1), Ber-
tholet (4), Rolleston (41), Starch (. cases) (45) Wegener (50),
and Huismans (2.) According to Dvorak (10) Ewing (11) sad
that many round ccll sarcomas are norhmg less than anaplastc
carcmormnas, and Fischer (1.) stated thar round cell tumors are
probably either lymphosarcomas or embry onal—that 15, undiffer-
entlated—carcinomas

Spindle cell sircomas have been reported by Chapman (7), Tar-
gett (46), Ogle (35), James (.6) Hofmann (.0), Liningood (.8)
and Notthaft (34) According to Dvorak (10) tumors contam
ing some spindle cells erther large or small and some giant cells
were desenbed by Borrmann (5) Donath (), von Lichen (38),
Frangenheim (14) Hofmann (20) Notthafe (33) Ricke (39),
and Schminche (42)

Mclanotie sarcoma has been reported by Jalesht and VWaldo
(25) and Baur (1) According to Jalesht and Waldo 3 other sim
ilar cases are reported i the lieerature

In 195. Garfinkle and Cahan (16) presented a case of melano-
carcinoma of the esophagus with metastases to the paratracheal
Iymph nodes Fowler (13) also n 195. added a case of malig
nant melanomn of the esophagus Robertson (40) added nnthr
case of mahgnant melanoma of the esophagus with metastases
to regional lymph nodes lung lner pancreas and pentoneum
Lonng and 7eppa (.9) in 1956 found 16 cases of melanocar-
cinoma of the csophagus m the world hterarure since 1906 KhC)
described the sevenreenth case

Letomy osarcoma seems to be about as rare as melanone sar
coma having been reported by Hacker (19) Baur (1), VMlenne
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and Birge (33) French and Garland (15), and Pennes (37), and
m 1 Cabor Case report (6)

Rhabdomy esarcoma appears to be even more rre than the
other 1y pes The case summarized by Benedict (3) was the fourth
reported cise of rhabdonm ostrecomt Mettstises were ot dem
onstrated 1 Dvorak's cise or 1n the case reported by Benedict
Two further cases of rhabdomy osiccoms hvae come 1o our atten
tion as reported by Thoreh and Netmin (47) and by Mumiero
(31)

\ccording to Dvorah (10), polypoid spindle-cell sarcomns
grow slowly and destroy httle ussue The mfiltraong and uleerat-
g round cell ty pe can quickly reach a great dimension and tend
to obstruct and close the Jumen, compress the traches, ind cause
edema of the laryny There may be penetration to contguous
organs purulent pleunssy, pulmonary gangrene and eventual eso-
phageal perforition Vetastases are most likely to occur m the dif
fuse infilerating ts pe of round cell sarconm They occur earhy and
are widely distnibuted to Ivmph nodes, mner organs and bones

SypToNvs

The symptoms closely resemble those of carcinoma Most writ
ers agree however that sarcom of the esophagus usully occun
at In‘c1rlxcr ge than docs carcinoma and thar pan 1s moere Iiheh
to be present ‘m sarcoma Dy sphagia may or may not be present
It »s hkely to be present when there s marhed proliferion or
ulceration with stenosis Sometimes the course 1s enirely symptom
less and the leston s discorered anly at autopsy Cachenr begins
carhier than 1n carcinoma probnbly bectuse pan nterferes \ux!h
sleep and leads to loss of appente and emacranon W hich :ILC(H'!,
mg to von Licken (48) s greater than that winch corresponds

to the stenosts
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beuwr 7, N ray appearance of larpe leiots osarcon of lower third of
the esophagus with perforatton simulaung carcinoma in 2 hernated
stomach
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Discnosty

History 1nd v-ray findings (g 77} wre sumbar to what 1
found 11 carcsnomn of the esophagus (piges .28 2.9) The only
methods for mihing an evier preoperame dngnosis are esophe
agascapy and trapss The o strcoms which we hue scen by
esophagoscopy were both nodular 1nd were grosshy sndistingaush
able from carcinoma The dignosis wis correctly made by fus
tologic examination of the esophagoscopie biopsy speaimen

TREATMENT

The treatment of esophageal sarcoma ts radscal resecuon o
possible  The technic s wdenucal to thar used for carcioma
(Chrpter 19} This ss of considerible benefic m dhe Iy mphosireoma
tous {Hodghins) evpe bur of comparstisehy hrle henefit m the
fibrostreomas

Procosis
Unless the neophism cin be radcalls removed by surgen the
prognosis 1s bad Baver (.) however 1n 1941 reparted a case of
sarcam of the csophagus  free of symptoms 15 months after
e h‘ mcmgm xrmdmmn

RITIRLNCLS

1 Bur 1. H L fall von primarem Malonom des Qcsophagus
Arl Geb pah Arar st Tidogen s 343 1904 1903
RBuoar | Sarcoma free of svmprons 15 months after core b
rocnten wraduaten cxse Monasssel v Rrebstekampf o 257
1944

1 Bespoer BB 4 foseopy as Releee f to Duseaies of e Brorekor
Fsoplagus Stomad oni Perroned Cray Wallann & Willans,
Bidamore 1yge
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before the age of 40 There 15 2 preponderance of males over
females 1n 2 ratwo of _-3 to 1, depending on the type of malig-
nant ]y mphoma

Stephan (5) 1 1889 reported the case of a lymphosarcoma 1
a 4 year-old boy this 15 the lowest age so far recorded Jack-
son (4) reported the case of a 16-year-old boy with lympho-
sarcoma mvolung the antemor wall of the esophagus ar the
level of the crossing of the left main bronchus The pauent had
no dysphagia but there was a bronchoesophageal fistula

Wevde (6) described 2 23-vear-old man who was suffening
from Hodghins disease  After siv and one half years 1llness he
noted difficulty 1n swallowing, the origin of which proved to be
an mfiltranon 8 em an length situated just above the cardia
Esophagoscopy revealed polypoid grayish red soft tumors which
bled readily when touched macroscopically they could not be dif-
ferentiated from carcmoma Roentgen examimnation also showed
changes resembling those i carcinoma The nucroscopic exann
natton however established the diagnosis of Hodghins discase
After the rermmation of roentgen treatment with a tumor dose of
-864r ncreased hquefaction of the granulanon uissue 1 the wall
of the esophagus was observed Four weeks later the outlines were
even and vamable with only shight suffness in the previously -
filtrated areas Bichel (L) also reported a case of Hodglin s disease
m which there was marked esophageal mmolvement with only
shight dysphama and 1 which the benefit obtained from irradia-
ton therapy was very impressive

Ertorocy

The cuology of lymphoma 15 unknoun

Patnorocy
Gall and Mallony (3) classify malignant Iymphoma 1nto seven
tpes as follows
(1) Stem cell mphoms The lvmphoid stem eclf s a2 large



()
this Bpe conmmlc the prcdmmmnr clcmcnr  seer, cell fyp,

omr I, ms Ise1se CONStityzes the
wmmoncsr md Mosp Teadyyy rccogmmblc lc:mn 'mmng the |y m
Phony,g Hog Shin g Ise1se 5 cssentyjy, Poly cepy,, ™ Contapn,

adglm.r Sarcory,, 1o, ing Sireom, retung the fund,
Meneq) Incl\cmund of Iog mnspy mphom, the bige cell by
cells prcdunumtc md Mitone

()7 ollicuty, h phon;, Fe olhcuty, h Mphop, MInfogrs aself
throygp Complere rcplaccmcnt F nomyqy VUph o archiee
ture |y Multypie fulhclc-hl.c Rodules ,, Santed g, I appeogp,
on

Iy
ase , In the Cise of Proven nnhqmnr lunplumu of the
CSophagys feportey by Bcnc(hcr 1) ( L 78) the CSOphaus y 46
reseere md ¢he p::rlmlnyc dugmmv Wag Ml g, h mphom,y
\mplmblnuc Bpe Wag Prinmag;, locarey m the Subimugyn,
ang SCetiie g, infiltrgy, the muscylyp,, and the drcp«.r Ivery of
the "Hl(")\'l
Coage - Smcr. the aboy o mcmmm-d Case vy g, eporte another
c\:unplc of mal; mr fy mphonu hay Come ¢, our Atention thie
of g, vear iy bey who Chtered the Imspml Sith 5 chicf ¢, n
Plane of dlﬂiculn m uulluum_y COMsdery . Werhe foy and



N

Ticere 38\ ray showing Iymphoblastoma in the middle third of the
esophagus Tlus probsbly arose howerer from mediastinal lvmph glands
The diagnosis was established by Iymph gland biopsy  In 1935 the
mediastinal involvement responded to x ray treatment In Apnl 1938
there was evidence of imvolvement of the lung parenchyma In October
1938 there was onset of dysphama In December 1938 the patient was
ab?c to swallow hquids enh with difficuln The sbose x ray shows a
mass mmvolving the esophagus producing defimte obstruction to the flow

of barum  After further x rav treatment the 1voliement of the esoph

agus disappeared almost completely and the difficulty in swallowing sub.
sided almost entirely
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fangue Cenvsel and avlhn hmph nodes were pilpable and 2
biopsy of one of these was reporred as Hodghins disease \ ray
o\ammaton sh()“ Cd m e\nnsic P.’lm- 1”(] rerro (‘Sl)ph'lg(\l) nas
with ulceration of 1 conmderable poruion of the upper segment
of the csophagus Lsophagoscopy disclosed a firm annule nody
lar, casily bleeding, ulecratng lesion of the upper esopheus which
had more the appetrinee of an intrinsic lesson of the esophigus thin
of extrinste mvasion: Bouginage was carnied out 1nd a biopsy spect
men obtamned which was reported consistent with irradiated Hodg
hans disease (the patient had previoushy had v-ray greatment at
another hospual) Turther < ray treagment was advised s was
given at another hospital It 1s usnlly difficule or impossible 1o
determine 1w huch organ mbgnant by mphom onginttes In dus
case dysphagia was the cluef complame when the patent was d
mutted to the Massichuserrs Generil Hospitdl The frer that at
was evident at che tme of esophagoscopy suggested prumn in
voliement of the esophagus

Case 3 Sull another case 15 of interest—that of 15 year ofd
man wha entered the hospieal because of difficulty 1n swallowing
of s weehs durton In this erse v-rnv cxamumnon demon
strared 1 huge ericheobronchacsophagerl fistuh Lsophagoscopy
reveded marked narrowang of the esophageal fumen Ser eral
lrge biopsy specmens were obtamed  these were reporied as un
differentated carctnomt The patient faled capadhy and died An
topsy showed mahgnant Iy mphoma chsmatocyve npe » uh i
volvement of bronchil meditsunal and Abdomsnal Jymph nodes
and the nght lung Lsophagopulmonobranchial fistuhr wath sl
uple bscesses Afso was demonstrated e 1s meeresting to sote "”;
the pathologist m1y not be ble to differentiate Iy mphoma 3nd
undifferentiated carcinoma on the baus of a binpsy speeunen

Sy spTOS

The symproms produced by Ivmphonia depend ents
the locaton of the discase Lhen the tumor occurs 1t ¢

rely upon
he eveph
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agus 1t 15 likely to produce dysphagia, but there are so few well-
d ed cases of lympl of the esophagus that no speaific
symptoms can be described Undoubtedly lymphoma w hich 1n
volves the mediastinum but 1s primary elsew here m the body may
infilerate the wall of the esophagus and produce ewtrinsic pres-
sure on the organ without gning mse to charactenstic symptoms
unless there 15 enough mfiltratson or extrinsic pressure to produce
narrowing and dysphagia

Diacnosis

The diagnosis of esophageal Iymphoma 15 exceedingly difficult
There 1s usually a history of dysphaga and there may be a his-
tory of lymphoma involving other parts of the body \ ray exam
mation may reveal a mass n the esophageal lumen if the discase
1s primary 1n the esophagus or may disclose only extninsic pressure
In any case esophagoscopy should be performed to determine
whether 2 positne diagnosis can be made by biopsy Bouginage
may be carried out at the same time

TREATMENT

If the discase appears to be localized to the esophagus surgical
rescction may be attempted On the other hand \ ray treatment
1s usually effectne and certainly should be used as the treatment
of choice The addition of nitrogen mustards and other smular
compounds now 1n a developmental phase pronmses even greater
cffectineness for radtion treatment

W ¢ operated on 2 young man who had responded well to radia
uon therapy for lymphoma bur developed a tracheoesophageal
fistula the fistula had caused repeated bouts of aspiration pneu
monin An attempt to repair the fistula and restore gastrom
testinal connnuity by means of a colon transplant was made but
the panent succumbed after operation to pulmonary complica
nons In performing thoracotonues on such patients the surgeon



278  Lympboma

must remember the pulmonary hnutations mposed by tumor 1n
filtranon radunon damage and fibrosis secondary to aspira
tion when a tracheoesophageal fistula 1s present

RLFLRLNCES

1 Bisemer LB I'ndoscopy as Related to Discases of 1l ¢ Bronclus
Lsophagus, Stomach and Perttoneal Ca 1ty Balumore Wilhams and
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22

Metastauc tumor mnvolving the esophagus 1s exceedinghy rare
The carliest report 15 that published by von Rechlinghausen (6)
mn 1885 of a tumor of the tibia diagnosed as my xochondrosarcoma
with a pea sized nodule 1n the musculanis of the esophagus In
1895 Spiegelberg (4) reported muluple nodules 1n the esophageal
mucosa which had metastasized from melanosarcoma of the eyve
In 1942 Gross and Freedman (.} restewed the lirerature ncluding
the above mennioned cases and added one case of their own
which carcinoma had metastasized to the esophagus from a cara-
noma of the prostate In their case the prumany carcinoma of the
prostate was silent but the metastanc lesion encircled the wall of
the esophagus withour increasing its external diameter, the mu-
cosa was mtact and normal over the mass which was 3 em long
and nearly obliterated the lumen In their resiew of the hiterature
Gross and Freedman found records of 4. cases of sccondary tumor
of the esophagus m most of which there was no esophageal ob
struction

In 1944 Torcson (5) reviewed 3048 consccurne autopsics 1n
adults and found 599 cases of cancer n 19 of which there was
secondany ymolvement of the esophagus —an inaidence of 3.
per cent He also found 7 addiuonal cases of secondary tumor of

-79
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the esophagus, winch brought the total to 26 cases OFf these . were
carcwionas, 1 was a Iy mphosarcomy, and 1 probably 2 melanoma
The organs i which the tunior ongimated and the numbers for
cach were as follows trachet 8, stomach 7, laryny ¢ breast 2, pan
ereas 1, testes 1, metistae lvmph nodes ongwn undetermined
\ost cases of metastitee tumors we the resule of direct wmvason
from ncighboring organs or from mediasunal glands However in
~ of the brewst cises deseribed by Torcson a metstance tamor
nodule was found 1n the w all of the esophagus, but there wasnom
vohcment of the medisunit ghinds Invob ement of the esophagus
from the stemach usually occurs by dircer extension, but m
case 2 pimary cwremomn of the stomach onginnng m the pylorus
had not i aded the remander of the stomach but did imvohe the
esophagus In 1. of Toreson’s collected cases sufficient esophagest
obstruction occurred to cwse clhimeal ssmproms In somewhat
fewer than go per cent of the cases there was more or less severe
dysphign

in 1931 Ranten: (3} deseribed an unusual case of cutancous micl
nosarcoma with probable mcrastises to the esophagus but no steno-
$1s

in 1953 (1) an owt-cell carcmoma of the left lung was reported
with merastases to medisumi] 7yvgos and cardiac hymph nodes
some of which hd slecrated mre the esophagus and pmduccd ob
struction

The surgeon must keep 1n mind the posubiliny of secondary 1
vohement of the esophagus as 2 cause of dysphagia Tt 1 of hule
tienefit to the patient w reseer such a leston m the behef that v
a primary neoplasm More commonly the csophagus » i be
solved by direct exeension from tumors of the stomach the lner,
or the paincreas In such cases operalnhs will depend on the
characterstics and the cxtent of the prmary tumor

Patarsve ¢ ray tecatment should be constdered as well as bougin
age bur the prognoss 15 bad
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FOREIGN BoDICS IN THL

EsorPHAGUS

13

Any bolus of food or 1y ather object which becomes lodged
mn the esophagus 1s known as 1 foreign body

LTiotocy

The vanous contmbuning factors of foreign body 1 the csoph
agus are s follows

Age Infants and voung children are bihely to pu
mouths evers thing thae they can reach Mam of these objects
are acerdentally swallowed and those that arc too lirge or 100
sharp to pass become lodged m the esophgus Old peaple may be
edentulous or may have poor tecth and hence muncate pmn‘]\
In such persons foreign bodies arc Dhely o get stuch n the

t 1nta therr

esophagus

Carelessness This 1s undoubredl
cign body i the esophagus Incomplete mastication mas
n the swallowing of a large bolus of food which ma |
stuck 1 the csophagus ko because of incomplete mastic

s the commonest cause of for
result

iwcome
annt

<he
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pieces of bone or other foreign matenal may nadvertently be
swallowed and become lodged in the esophagus Improperly fir-
ting dentures result 1n lack of mastcation, which in turn leads o
the possihibity of foreign body The denture wself may be swal-
lowed and become a foreign body (Fig 79, Plate I\, &10) Lat-
g 1n an Intovicated state may lead to the aspiration or swallow -
ing of a foreign body

O S,

Figuse 79 This large dental plate which had been stuch in the lower
esophagus was successfully removed by esophagoscopy using rotation
forceps A corner of this plate projected beyond the barum column in
such 2 way that 1t was mistaken by the radiologist for pepuc ulcer of
the esophagus

Type of foresgn body Obviously, the size, shape, and nature
of the foreign body determines whether or not 1t passes smoothly
or becomes lodged 1n the esophagus

Abnormahty of the esophagus Although many foreign bodies
become lodged mn the normal esophagus the hazard 1s greatly
mcreased by any abnormality such as stncture, tumor, web
achalasia, spasm or paralysis

Patnorocy

A foreign body may become lodged at any level in the esoph-
agus However there arc certain sites of predilecnion, namely, just
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below the encopharyngeus and just above the carduc onfice
At the site of lodgment the esophageal wall very soon becomes
reritated red and edematous Sharp foreign bodes are Dikely 1o
perforate early 1f not promptly removed Large wrregulir or R
ged foreign bodies also may cause perforanon If no trexment 1
stituted  penesophagis, mediastinitis and mediastinal abscess are
likely to develop rapudly, with fulmmatng svmptoms 1nd rapudly
faral ternimavion How ever, shillful management, with bed rest
nothing taken by mouth anubiencs sntravenously ~dmimstered
flmds etc, may roday resule in saung the ves of mamy panents
with mediastimus w ho formerly would have died

SyapTons

Choling gaggmng, or coughing while catng are common symp
toms which should mahe one suspect foreign body There ko
muy be a history of having swallowed too farge 1 mouthful or
of hivng fele 1 hard or sharp object m the bick of the throat
and feeling s 1f something had stuch n the esaphagus Pam 1
frequenthy present espeenlly with shirp objects The pan may
be sharp and farly constant or may be noted only at the ume of
dcglunnnn Dy sphagi s usually present even the swallowing of
liquids may be punful Someumes the foreirn body passes onnto
the stomach but the pun persists 1n the esophagus In such a case
of the foresgn body 15 nonopique csophagoscopy 15 the only means
of determining w hether 1t s sull present in the esophagus

CoMPLICATIONS
Foreign bodies that have been in the esophagus for a long tme
canse )r;l”ﬂl)n with infection esophagins pcrlc\upl\zglm medias
amus and posibly medisuml abscess Sharp foragn bmﬁﬁnl"
the esophagus masy perforate carky after onhy 2 short sojourn e
treatment of these senous complicanons means careful rreat
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ment of the patient as a whole nothing should be gnen by mouth
adequate fluds should be admunistered intravenously, anubionces
should be given intramuscularhy and a thoracic surgeon should
be called 1n consultaion

Diag~osis

A history that suggests foreign body 15 very 1mportant in mah-
ing the diagnosis However a foreign body may be present when
there 15 very little history to indicate 1t and conversely a foreign
body may be absent even when there 15 a history that suggests 1t
Unless comphcations have occurred such as perforanon with
mediastimitis or abscess phystcal examination 1s non contributory
Radio opaque foreign bodies are readily demonstrable by x-ray
examunation, 1 fact they can usually be seen at fluoroscopy and
1t must not be forgotten that they may have lodged anywhere
from the upper esophagus to the rectum Thin preces of bone are
almost never wvisible by « ray

Gning the patient a swallow of barum s usually nadvisable
since 1t often contributes nothing and gives the physician a false
sense of security In that connection we know of a pauent treated
at another hospital who had definitely swallowed 2 pork bone
(Fig 80) but was gnen 1 banum swallow with negame re
sules and was allowed to go home for a period of four days dur
g which nme the bone perforared the esophagus and medias
umns deseloped (Fig 81) The panent finally recovered after
esophagoscopic removal of the foreign bodv with surgeal dran
age and a stormy rather long comalescence Furthermore
the admimstranion of barwm m 3 questonable casc of foreygn
body makes subsequent esophagoscopic remoral much more dif-
ficult by obscuning the field with banum this also applies to
barium capsules Quite often the only method of making a pos:
e dagnosss 15 esophagoscopy It 15 far better to perform an
esophagoscopy and find no foreign body than to omit esophagos-
copv and leas ¢ 2 foreign body 1n the esophagus
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Ficvrr S0 Jagged appearance of pork bone removed by ﬁnph:gm}'nl')
after 4 day sojourn during which time 1t caused a spﬂnuncmnlpﬂ nr‘a
ton o.} the esophagus Sce the text (page 85) for the snexcusable reason

for delay
Ticver 81\ ray appearance of mediasunmius caused by pork bone in the

esophagus (sce Figure 8o)

TREATMENT
I'sophigoscopy
The treatment for foreign body i the esophagus obvjously 18
removal Occasionally when the hustory s vague and the ¥ r:;\
exanunation non contnbutory  at s reasomble to deday cw‘l‘
i
agoscopy  If however, there 1s 2 farly definee hatory  esoph
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agascopy should be undertaken promptly In adults 1t can usually
be performed with proper sedaton under local anesthesa How-
ever in a nerious patient or in the case of a difficult foreign body,
complete relrxation is advisable 1t may easily be obtamed with
mntravenous administration of pentothal anecune  Although for-
eign body m children can sometimes be removed without ancs-
thesta modern anesthestology 1s so easy and safe that it seems
unnecessanly cruel to subject a child to the mental trauma and
physical discomfort of esophagoscopy without anesthesia Vore-
over the procedure 1s easier for the esophagoscopist 1f the child
15 absolutely quiet and asleep Ve therefore recommend intra
tracheal ether with oxygen as needed believing that with 2 tra
cheal tube of proper size there 1s very little rish of lary ngeal edema
If symptoms of laryngeal edema develop such as cough stridor
wheeze, or dyspnea the use of 1 high humidiry tent for a few
days will usually cause the symptoms to subside On rare occa-
sions 1 tracheotomy may be necessary

It must not be forgotten that foreign bodies thought to be
the esophagus may occasionally prove to be 1n the trachcobron-
chul tree and .ice zersa Blind attempts to force foreign bodies
mnto the stomach are to be condemned as they are exceedingly
dangerous Unless perforation has already occurred most foreign
bodies 1n the esophagus can safely be remosed through the esoph-
agoscope If there 15 reason to beheve that there has been perfora
tion nto the nech or medstinum 2 direct surgical approich may
be more advisable than esophagoscopy Lach object presents 1ts
own problem of esophagoscopic remoyal Shill should be acquired
through actual remaval of vanous t pes of foraign bodies n ant
mals Some of the foreign bodies encountered and the methods
of therr removal are as follows

(1) Bolus of meat In some cases a bolus of meat may be suc
cessfully dissolsed by the use of Caroid 2 vegetable digestne fer-
ment which 1s made from papava The powder should first be
made mto a paste with water and then into a soluton which the
patient sips (1 heaping teaspoonful of powder to b a7 of water)
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If thus 15 not rapdly successful, esophagoscopy should be under
tahen The bolus 1s usually found at the lower end of the esoph
agus and ordinarily can be readily removed with large ball forceps

(.) Bones These arc of varying shapes and sizes (Fig 8., sce
also Plate IX, 2£11) That pieces of bone should be grasped wath
the rotation forceps, with sharp pomts trathng 1n so far as pos
sible, and with the plane of the bone 1 the coronal plane of the
body so that when the forceps bring 1t to the level of the erco-
pharyngeus the action of that muscle will not strip 1 off (This
plane 15 exactly at right angles to the plane i which flae objects
should be removed from the bronchus n order to bring them

L B

Ticuxr 8 Cluchen and fish bones of various sizes amll lsl
been stuck 1n the csophagus and succesfully rtml)\m' :)’
Note that many of them have sharp jagged points and t:
should be grasped with rotation forceps w aith the pan

hapes wh ch Fave
caophat incepd
pes. A that e
tr3lng
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past the vocal cords ) Sharp preces of bone can usually be grasped
with the side cunved or ball forceps the pomt carefully disen-
gaged from the esophageal mucosa, and the bone fragment brought
mto the Jumen of the esophagoscope if possible Foreign bodies
which are too large to be brought within the lumen of the esoph-
agoscope are brought up to the lip of the tube and held firmly there
while the mstrument and the forceps are removed rogether with
the foreign body It 1s m such cases that stnpping ar the crico-
pharyngeus must be carefully avoided by having a firm grasp on
the foreign body and by having the foreign body n the nght
plane

(3) Coms and other flar objects These can usually be grasped
with the rotation forceps brought to the mouth of the tube, ro-
tated mto the proper plane to avoid stripping at the cricopharyn-
geus and readily removed (Plate I\, #9 £1.)

(4) Open safety pms Unfortunately for the panent and also
for the endoscopist, most safety pins are swallowed open They
enter the esophagus with the sprnng down and the powt up mak-
g removal rather difficult 1n many cises Many methods of re-
morval have been described, depending on the size, conditton and
locatton of the pin In the unusual event that the spring of the
pmn 15 upwards and the pomnt downwards, the spring 1s grasped
with the rotation forceps and the pin 15 automatically closed as st
1s drawn mto the mouth of the esophagoscope Lyven when the
point 15 up very small pms may be grasped by the spnng and
the pm upped over this mkes it point downward and renders re-
moval casy Since trailing pomnts do not perforate 1t 1s often pos-
sible to take a rather large safery pm with the pomnt up grasp
the spring with rotation forceps push it gemh downwards into
the stomach where 1t can be made to dangle and turn atself
around and then withdraw 1nto the esophagoscope  Another
valuable method 15 to sheathe the pomnt of the pin by grasping 1t
With the tack and pin forceps bringing 1t well into the tube mouth
and leaving the heeper outside the esophagoscope the 1dea beiny,
that the rounded blunt heeper will cause no damage dunng re
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moval In grasping the pomt of a pm which has become shghtly
embedded 1n the wall of the csophagus, 1t 1s important to remember
that 1t should be disengaged gently, and that forceps space may
be gamed by pressing agamnst the wall of the esophagus with the
hip of the esophagoscope

Surgery

Occastonally a pin or other sharp object may be scen by v ray
to be 1n such a position that 1t excher has already perforated the
esophagus or otherwise presents an almost hopelessly difficult prob-
lem for the endoscopist In such cases surgery should be per-
formed without prelimimary endoscopic attempts at remov al (Fig
83)

In mfants an esophageal foreign body should suggest the pos-
sibilty of pre-eusting csophageal discase, such as a congenital

the
Ficuar 83 This open safery pin could not be safely removed with

esophagoscope Thoracotomy was required
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narrowing Gross (1) found such an abnormality 1n 1o per cent
of a senes of 1,1 mfants with esophageal foreign body

When endoscopic extraction 1s unsuceessful or 15 contrandi-
cated the surgical approach depends on the location of the foreign
body 1n the esophagus, 1t w1ll be made through ether the left side
of the nech or the left or nght thorax as descibed in Chapter 7
Once the esophagus 1s mobilized a longitudinal masion 15 made
mnto the Jumen of the esophagus and the foreign body evtracted
The esophagotomy 1s closed with interrupted silk sutures the first
lay er m the mucosa with knots tied w1thin the lumen and a second
layer 1n the muscularis Thoracotomy cistons are dramned with a
catheter cervical 1ncisions are not dramed Systemic antibiotics
are admiustered before and after operation

Procrosis

The prognosis depends on the nature of the foreign body the
length of 1ts sojourn 1n the esophagus and the shill of the endos-
copist

REFERENCL

1 Gross Rosert E The Surgery of Infancy and Childbood \\ B
Saunders Phuladelphia 1953 P 48
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Amy mass which presses on amy part of the esaphagus ma
gie nse to esophagerl symptoms such s dysphagn, requrai
uon or \()mmng

Ltiotocy

In the nech tumors of the thyroid parathy roud caroud body
(9) or thymus glinds sometimes press upon or even imvade the
csophagus  Cervical exostoses may on rire accrstons cause dvs
phaga

In the mediashnum extonsic pressure on the csophagus may be
ctused by ntrathoracie goter, medistunal tumor mediasunal
gmnulnnns Oncluding tuberculosts and sarcord) errcmomi of the
bronchus pressing upon or mvading the csoplagus dilated left
auncle vascular anomalies (e g, dy sph:gn lusoria) and ancurys

I~cinFNCF

Lesions of the neck
Thyvroid (Iig £3) A p:r:uh\ roid adenoma cauang devaanon
of the esophagus was discussed tn 1931 n the case records of the

201
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Massachusetts General Hospital (1) Cope (.) has reported that
3 out of 96 parathyrord adenomas showed x ray evidence of
extrinsic pressure on the esophagus Cope et al state that in rare
cases carcmnoma of the parathyroid may made the esophagus,
necessitaung the removal of pare of that organ (3)

Fiourr 84 A 43 year old woman compluned of fever maluse sore throat
and difficule parnful swallonmg of 6 months duratton \ ray (above)
revealed a soft tissue mass 1n the left lower nech compressing the esoph
4gus and displacing 1t toward the right Total thyroidectoms was per
formed for adenocarcinoma grade 11l which hzd mvaded and ulcerated
the esophagus The panent did well after the operation
Thymoma (Tig 85)

Exostoses Trostoses are quite common but rarely cause dys-
Phagia Kertzner and Madden (8) howeuer reported a case of
cervical evostoses which actually did cause dysphagia Laostoses
also are of sigmficance because of the danger of esophageal per-
foration dunng esophagoscopy



Ficter 85 A 14 year old boy had 3 hustory of swellin. of the neck and
face of 6 days duration dvsphaga feser and dyspnca The esoghapogram
:lm'\c Wwas feported as showing a nodular smass in the antenor gup(r|l;1

! ! w1

t Pr Operation was perfornied
Robert it Linton who remoyved a nuhgcmn: thymioma sfter which '€
panent did well (Courtesy of Dr John Cass and Dr Rubert R lantn)




Incidence .9,

Lesons of the medistimum

Intrathoracic goiter In 6 cases of posteror mediastinal goer
Sweet (11) reported only 1 in which the panent had difficulry
m swallowing

Medsstmnal tumors Bemgn or malignant mediastinal tumors of
such size and location as to press on the esophagus may cause
some esophageal obstruction Among these tumors the oncs most
Iikely to mvolve the esophagus are carcinoma sarcoma and hym
phoma Bemign tumors may cause considerable deviation of the
esophagus without sigmficant obstruction

Hill and Vinson (6) studied so consecutnve cases of mediastinal
tumor with reference to pressure on trachea bronchi and esoph-
agus In 3. cases pressure on the air pissages was demonstrated
with evidence of dyspnea in 31 Pressure on the esophagus was
demonstrated m 11 mstances bur dy sphagia was noted mn only 4
patients In 3 of the 4 patients who had dysphagia t was mild
and was not the major complant 1n the fourth patient 1t was
the outstanding complamnt Since the esophagus s an clastic mo-
bile tube dy sphagia 1s seldom caused by extrinsic pressure whereas
the trachea and bronchi bemng more ngid are frequently nar-
fowed by evternal tumors, with resulung dyspnes Of the 4
cases in which dysphagia was present 1t was due to ancurysm of
the descendmg aorta . were due to ancurysm of the aortic arch
and 1 was due to mediastinal Iy mphosarcoma

Granulomas In 1955 Garamella Stutzman \ arco and Jensen (4)
reported 3 uncommon cases of subcarinal mediasunal granulomas
thar had produced esophageal obstruction They also reviewed
36 reported cases of meduastinal granulomas that had been sur-
gieally treated They beleve that the probable tuberculous origin
of these granulomas demands continued atrention

Medastinal sarcord also may cause pressure on the esophagus
through masion of medsastnal lvmph glands The preoperatne
¥ ray study may suggest moperable malignant neoplasm but ex
ploratory thoracotomy 15 ndicated because 1t may reveal a
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comparatively benign situation such as mediasunal granuloma
(sarcord or tuberculosis)

Tracheobronchal carcmoma may cause extrinsic pressure on
the esophagus directly or through metistases to surrounding

with dys

Ficuee 8. Carcinoma of bronchus mmvading the esophagus,
phaga as the first symptom  (Courtesy of Dr R H Swect)
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lymph glands Such extrinsic pressure may cause deviation of the
esophagus with dysphagia but it 15 more bikely to insade the
lumen of the esophagus and produce a fistul2 (Fig 86)

Dilated left auricle Extninsic pressure on the esophagus from
an enlnrged heart 15 rather unusual (Fig 87) Hurst Messer, and
Bland (7) have reviewed ther experiences with the enormous
hearts seen 1 rheumatic mitral-valve disease observed at the Mas-

Ficure 87\ ray showing pressure defect on the esophagus produced by
the heart when the patzent Wwas in certain positions. There was only
shight dysphaga.
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sichusetts General Hospital The left atrum contributes greatly
to the heart size, but the nght atrium and the nght and Jeft ven
tricles are enlarged as well The predominant lesion producing
these cnormous hearts 15 rheumatse mutral-valie disease with
regurmitavion VWhen the hetre reaches such a tremendous size

£

d
Ficere 88 Rheumanc heare disease wich mural "F}”}hml(:;mr‘nhfjl":l
enlargement_of the left atrum  wath mrrowing (‘ hﬁn' N
esophagus, There was some dssphagn {Gourtesy of heste s £ 10
Meser Addson L. snd Bland 1dward b Larenes o
autral valve discase Personal communicanon )
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<-ray exammnation shows esophageal narrow ing and some abnormal
desiauon of the banum-filled esophagus (Fig 88) Hurst Mes-
ser, and Bland (7) described one patient 1 this group who com-
plamned of food suching 1 his throat and was careful to chew
his food 1nto fine particles for that reason This pauent died and
autopsy revealed an enormous heart thar filled the lower one-
third to one-half of each pleural cavity The left atrum extended
to the nght chest wall and had a capacity of .y00 c¢ The nghe
and left ventncle were enlarged as well and the nght atnum
held 250 cc The esophagus the trachea and the right mam bron
chus were compressed by the gigannce left atrium

Vascular anomalses compressing the trachea or esophagus have
been thoroughly discussed by Gross and Neuhauser (5) They
include double aortic arch might aortic arch with a left Iigamen
tum arteriosum  anomalous mnommnate artery anomalous left
common carotid artery and aberrant subclavian artery  Patients
with these anomalies should be nvestigated by fluoroscopic and
film studies of the esophagus and by endoscoptc visualization of
the esophagus and the trachea Surgical treatment 15 possible n
nearly all these types of vascular anomalies In adules and older
persons one should search for other causes of dysphagra In 15
cases of dysphagia associated with an aberrant nght subelavian
artery Resano and Barrami (10) found 4 patents with other condt
tons causing dy sphagia — gastric tumor  megacesophagus  scler-
oderma and 2 shorr, malformed esophagus

Aortic aneurysm Aneurysm 1s a possible cause of dysphagna
nlthough many aneurysms may press upon the esuphagus without
producing sigmificant difficulty m swallowing (Fig 89)

Diacnosis
Diagnosis depends on the abiliry of the physician to ascertam
the vanious causes of pressure on the esophagus It also depends
very greatly on the ability of the radwologist to differentiate ex
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trsic pressure on the esophagus and mtnnsie disease of the
esophagus

Ficurr 89\ ray appearance of a deuated csnph:gus]ds:ztt;;]::l’;
ancurysin_ The patient was a man 73 ?c:rs ald “h;, ha S the
Iustory of dysphagia He was dong well 2 months after winng
ancurysm

In doubtful cases csophagoscopy should be pcrl'omlcd to asd
in the differentil diagnosis An c\pcncnccd csophagmcopmrmn
always determne w hether or not the discase 1y olves the esophat
cal muecosa If 1t does mvolic the mucosa 1t must be mmn‘(llt
csophageal disease, either primary in the esophagus or alnmxh\c
mading the esophagus from ourside If it does not invoive e
mucosa 1t must be either a submucosal tumor or an extrnsc ma
Submucosal tumors are usually bemgn but gastrc carcinom m1y
imvade the lower esophagus submucosally
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trnsic pressure on the esophagus and intnnsic discase of he
csophagus

Fictre 89\ ray appearance of a devated esophagus due 1o some
ancurysm The patient was a man 73 years old who had a 6-manth
history of dysphama He was domg well 2 months after winng of the
ancury sm

In doubtful cases csophagoscopy should be performed to ad
mn the differennal dugnosis An expencnced esophagoscoprst can
always determine w hether or not the discase s olves the esophag
eal mucosa If 1 does imole the mucosa 1t must be ntnnsic
esophageal discasc ether pnmany 0 the esophagus or actually
mvading the esophagus from outside If 1t does not mvolie the
nMucost it must bC cither a Sllb"lUC()SJ] tuMmor or an CXtrinsic mass,
Submucesal tumors are usually benign, but gastnic carcinoma may
mvade the lower esophagus submucosally
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TREATMENT

The treatment of masses causing pressure on the esophagus de-
pends on treatment of the underlving disease

Prognosis
The prognosis 15 that of the underlying disease
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Trauma to the esophagus may result from internal perforanon
external m)ury or SPOHIHHEOUS rupture

InTERNAL PERFORATION

Perforations generally occur at sites of normal and pathologic
narrowing of the esophagus

Etiology

The esophagoscope the dilanng bougie and swallowed for-
ern bodies 1n that order are the commonest causes of perfora
tion Staustically the esophagoscope produces perforattons at the
phary ngoesophageal level the dilaung bougie just above the dia
phragm and foreign bodies wherever they may lodge

Faulty mstrumentation may causc perforation of the esophagus
The walls are so thin and delicate especully 1 elderly women
that the greatest care and shill must be used Particular care must
be taken when the esophagoscope 1s at the level of the crnico-
pharyngeus for ar this level undue pressure aganst the unre
laved muscle may easiy tear a hole in the postenor wall of the
esophagus where 1r hies agamst the bodies of the vertebrae 11d

303
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esly, cachectic, or dehy drated paucents are the most sulnerable
Instrumental removal of sharp forein bodies or of foreign
bodies which have been 1n the esophagus for some tme, with re-
sulng wfection, also 15 fraught wich danger of perforanon

Blmd bouginsge 1s very hhely to cause perforation of the
esophagus  Incept for the blunt mercury-filled rubber covered
bougies used 1n achalasia, bouges should neser be passed blndhy
Fluoroscopy 1s of no help whatsoeyer as a guide to bouginage ex
cepr that i cases of achalastt and megacsophagus it may demon
strate whether che mercury bougre has passed 1nto the stomach
or has curled up m the esophagus Al other bouges should be
passed under direct vision through the esophagoscope or with
the use of 2 previously swallow ed thread as a guide

Foraign body Sharp foraign bodies lodged 1 the esophagus
areyery likely to perforate if not promptly and carcfully remored
The perforation mav be caused by the sharpness of the forermn
body, nfection and peristalas may be contributory factors

Pathology

Simple through-and through perforaton with  compheanng
mediastimus 15 the usual course of cyents However, 3 simple
laceration of the mucosz followed by neramural suppuration
eventually mvolung the penesophageal ussues produces the same
end resule Perforations may result from the pressure necross of
3 retamed and smpacted foresgn body  Goligher (1.) belicves
that pressure may occur between the esophagoscope and the pro-
wherance of a hyperextended cenvieal spine The pinched area
could then be mvolved 1 a pressure necrosis with symptoms de
Javed several days unul the necrone tssue had sepaeated and a
leaking perforauon had occurred

Symproms
The commonest and earhest symptom of perforauon 18 par
the nech or chest which ss inereased by atrempts 1o sw atlow

n1n

The
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patient may rapidly develop a high fever and progress to a shock-
Iike state, with a thready pulse and hy potension

Diagnosis

Diagnosis 1s based on a history of pam following instrumentation
or ngestion of a foreign body The patient 1 usually febrile,
and hus general condition may be detersoratng The blood picture
15 usually of no help 1n diagnosis (35) Tenderness and crepicus
may be found 1 the neck, the latter establishes the diagnosts \-rays
may reveal widening of the superior mediastinum anterior dis-
placement of the trachea in the nech emphysema m the neck or
medasunum and flid or air 1 the pleural space Occasionally
Liprodol swallow may be utihzed to confirm the level of perfora-
tion (Fig 9o) Esophagoscopic examinaton 1s not mdicated

Frequently the endoscoptst will recogmize or suspect that a
perforation has occurred, but this 1s not always truc Accordingly
all panents should be carefully observed during the post-cndos
copy pertod

Perforations of the low er esophagus frequently produce a chm
cal picture of upper abdominal pam, spasm and tenderness mndss-
unguishable from an acute upper abdomial catastrophe The com
monest error i diagnosts 1s that of a perforated pepuc ulcer
Numerous regrettable laparotomics have been performed 1n these
circumstances

Treatment

Numerous authors (4, 22 32) have suggested a consenatne
program nothung by mouth 1ntensne chemotherapy  and
careful obseranon for ‘small or munor rears partcularly of
there 15 no evidence of communication with the pleural caviry
Neuhof and Jemenn (z25) however found that the mortality n
patents treated consenvamely before 1936 was 773 per cent
whereas after that date when nearly all underwent Surgery i was



Fictar 9o Perforation of the lower csophagus caused by 2 resndent who
performed bougnage with larger and larger bougies 10 too rap d succes
s10n 31 the same situng
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17 per cent They did not beleve that pemicillin and other ant-
biotics played a sigmficant role 1n this improvement 1Weisel and
Ramme (35) operated on 7 successne patients with traumatic per-
forations which were from 3 to 38 hours old All were treated
by closure of the perforation, drainage, antibioucs, and supportnie
therapy, and all recovered Overstreet and Ochsner (.7) obtamed
excellent results n 13 cases by following a similar program

We are fully aware that 2 certain number of these perforanons
will do very well under consernative management However 1t
1s our opmnton that a greater over all salvage will be achieved
through an aggressne policy of early surgical intervention Cer-
vical medastinotomy carried out through the standard cervical
mesion (page 6o0) will permt evacuation of mfected matenal,
drainage, and repair of the esophageal rent with two Iy ers of fine
mterrupted silk sutures If the tear 15 in the thoracic esophagus we
have uulized a night thoracotomy (page 61) for the upper esoph-
agus and a left thoracotomy (page 63) for the lower esophagus
The opumum ume for esophageal closure 15 within the first 6
hours, but successful repairs have been accomplished after as long
an mtenal as 42 hours (27) After closure of the terr the meduas-
unum and pleura are carefully cleansed of necronc ussue and
foreign matter, the medrastinal pleura left open a chest catheter
placed close to (but not on) the esophageal repar and the lung
carefully re-expanded We have mserted a second catheter an-
tertorly to ensure inflation of the lung and nummye the conse-
quences of empyema

Occastonally a patnient may be scen several days after perfora
tion has occurred wich a well localized abscess i the nech or
medastinum  Simple dramage should be promptls nsututed In
the case of an abscess of the thoracic meduasunum the approach
should be retropleural, with a costotransiersectomy bemg used
to prevent cmp} cma

Late complications in the form of esophageal fistulas are some-
times seen An esophagocutancous fistula will almost always heal
spontancously 1f there 1s no distal obstruction 1n the esophagus



dent wto

Fietre Perforation of the lower esophagus caused by a res:

ptxfor‘:\:d bouginage with larger and larger bougies 1n too rapd succes-
s10n at the same situng
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17 per cent They did not believe that pemcillin and other ann-
biotics played a significant role 1 this improvement Weisel and
Raine (35) operated on 7 successive patients with traumatic per-
forations which were from 3 to 38 hours old All were treated
by closure of the perforation dramnage, antibiotics, and supportn e
therapy, and all recovered Overstreet and Ochsner (.7) obtamned
excellent results 1n 13 cases by following a similar program

We are fully aware that a certan number of these perforinons
will do very well under conservative management However 1t
15 our opinion that a greater over-all sahage will be achieved
through an aggressive policy of early surgical intervenuon Cer-
vical medmastinotomy carried out through the standard cervieal
mcision (page 6o) will permit evacuation of infected matenal
dratnage, and repair of the esophageal rent with two hyers of fine
wrerrupted silk sutures If the tear 15 m the thoracic esophagus we
have unhzed a nghe thoracotomy (page 61) for the upper esoph
agus and a left thoracotomy (page 63) for the lower esophigus
The optimum ume for esophageal closure 1s within the first 6
hours, but successful repairs have been accomplished after as long
an interval as 4. hours (.7) After closure of the tear the medins
tnum and pleura are carefully cleansed of necrotic tissue and
foreign matter, the mediasunal pleura left open a chest catheter
placed close to (but not on) the esophageal repair and the lung
carcfully re expanded We have inserted a second catheter an
teriorly to ensure inflation of the lung and mummrze the conse
quences of empyema

Occasionally a patient may be scen sev eral days afeer perfora
tion has occurred with a well-localized abscess in the nech or
mediastnum  Simple dranage should be promptly insututed In
the case of an abscess of the thoracic medistinum the approach
should be retropleural with a costotransyersecromy  bemng used
to prevent empy cma

Late complicanions i the form of esophageal fistulas are some
times seen An csophagocutancous fistula will almost always heal
Spontancously 1f there 15 no dsstal obstruction 1n the esophagus
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17 per cent They did not believe that pemicilin and other anun-
biotics played a significant role 1n this mmprovement Weisel and
Raine (35) operated on 7 successte patients with traumange per~
forattons which were from 3 to 38 hours old All were treated
by closure of the perforation, dramage annibiotics and supporti e
therapy, and all recovered Overstreer and Ochsner (.7) obtamed
excellent results 1n 13 cases by following a sumilar program

We are fully aware that a certamn number of these perforatons
will do very well under conservatine management However 1t
15 our opinton that a greater over-all salvage will be achieved
through an aggressive policy of early surgical mtervention Cer-
vical mediastnotomy carried out through the standard cervieal
meision (page 60) will permit evacuation of infected maternl
drainage and repur of the esophageal rent with two Inyers of fine
interrupted silk sutures If the tear 55 in the thoracic esophagus we
have utilized a night thoracotormy (page 61) for the upper esoph
agus and 1 left thoracotomy (page 63) for the lower csophagus
The optimum ume for esophageal closure 1s within the first 6
hours but successful repairs have been accomplished after as long
an mterval as 4. hours {.7) After closure of the tear the medins
tinum and pleura are carefully cleansed of necrotic ussue and
foreign matter, the medistinal pleura left open a chest catheter
placed close to (but not on) the esophageal repair and the lung
carefully re evpanded Ve have mserted 2 second catheter an
teniorly to ensure mflation of the lung and mimimize the conse
quences of empy ema

Occasionally a patient may be seen several davs after perfora
ton has occurred with a well localized abscess in the nech or
mediastinum Smple dramage should be promptly wnsutated In
the case of an abscess of the thoracic medusunum the approach
should be retropleural, with a costotransyersecromy being used
to prevent emp) ema

Late complicattons 1 the form of esophageal fistulas are some-
times seen An esophagocutaneous fistula will almost always heal
spontaneously 1f there 1s no distal obstrucuion n the esophagus
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and no foreign body 1 the fistulous tract An esophagotracheal
fistula will require surgical repar Persistent empyema fed by
an esophageal smus will require nb resection and dramage An
esophagopulmonary fistula 1s a serious complication, once the
location of the fistula 1s established (by bronchoscopy, bronchog-
raphy, esophagoscop), and Lipiodol swallow as necessary ), tho-
racotomy with repair of the esophagus lobectomy, and dramage
will be necessary If traumatic perforation 15 treated conserva
tely a traumatic dwerticulum may develop which may later re-
quire surgical repar (Fig 1)

Proarosis

Assummg that the patient 15 1n good geneml conditson, prompt
recognition and repair, with proper dramage and utlization of
antibloics, usually provides an excellent result The prognosis be-
comes progresstyely poorer with delay 1n diagnosis and treatment
be 1t expectant or surgical

LATERNAL INJURY
Enology

External mjury to the esophagus may be caused by bullets
shrapnel, glass or other sharp objects Gunshot or stab wounds of
the thoray are usually comphcated by perforanion (Fig 9.)

Drignosis

Unforrunatel) an esophageal wound 15 frequently overlooked
in the care of the patent with a perforaung thoracic or cervical
wound The Tistory of the acaident dysphagia sprung up of
blood supraclaicular emphysema and pain on swallowng should
mdicate the duagnosis \ ray findings ate smilar to those in internal
perforanon
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Ticure 92 A 45 caliber buller shattered the pauents night mandible
traversed the nech in a downward direction and lodged in the nght

suproclavicular space Air can be scen the retropharyngeal space ‘The
patient cid well after removal of the mussile and drainage of the superiof

mediastnum

Treatment
The treatment 1s prompt surgery as deseribed 1 the pre
section, 1 additton to the repair of any surrounding struc
which also may have been damaged
Lsophagoscopy and bouginage may
cases to dilate 2 post traumauc stricture

N IOUS
Tures

be indicated 1n occasional
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SponTANEOLS RUPTLRE

Spontaneous rupture of the esophagus represents a traumauc
perforatng tear of the esophagus almost alwavs in us lower
third, probably due to sudden ncreases of mtralumnal pressure
The term “spontaneous rupture 1s both contradictory and imc-
curate and the suggestion has been made that the term  pressure
perforation  (23) or “postemenic ruprure (31} be substituted

Spontaneous rupture has however acquired the digniy of us-
age and acceptance and we shall accordingly refer to 1t as such

Etiology and pathology

Rupture 1n this condition 15 believed to represent a blowout of
the lower esophagus secondary to a sudden increase of intra-
abdommal pressure Such tears are most commonly assoctated
with yomiting but have been reported after detecanon (36) and
dunng weight hfung (13) seizures (16) labor and abdonunal
trauma (14 .4 28) This sudden rise 1 intra abdominal pressure
forces gastric contents abruptly mnto the esophagus by compress-
g the stomach (Fig 93) The sudden mse m itralununal
pressure coupled with a closed cricopharyngeal pinchcock rup
tures the esophageal wall mn an explosne fashion Although 2 pre-
exsung esophagitis 1s believed by some (6 1) to be necessary
before such perforation occurs most reported cises have occurred
n normal esophagi Doubtless other factors such as anatomic or
acquired weakness of the wall neuromusculir ncoordmanon
chemical damage to the mucosa and general debiliy conenibute to
the actual occurrence ()

Samson (31) beheves that contraction of the spiral musculature
of Lerche may play an important role i rupture The expermments
of Mackenzic (15) and VMackler (t9) on cadavers suggest that
such a special mechamism 1s not necessars In therr epenments
CSOphagl were inflated under pressure unul rupture occurred Al
tears were longitudinal and were located n the lower esophagus,
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Sudden Compression of Stomoch
Pushes Gastric Contents into Esophagus

Lictwe 93 Mechanmies of spontancous rupture A sudden e of nera
abdominal pressure coupled with the descent of the duphragm forces
gastric contents into the esophagus With a closed glottis the sudden fse

of intralumunal pressure results in perforation with escape of gastric con

tents and atr into the thorax
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the mucous membrane was the last coat to burst The musculins
was first observed to sphr longrudimally, afrer which 1 hernia
tion of mucous membrane ballooned our through the spht and
ruptare follow ed

Mallory and Wesss (Lo) deseribed longstudsnal mucosal lacera
tions m the cwdnr of the stomach 1t autopsy m pitients with
evsiguntung hemorrhage They considered thar the preceding
retching wnd yomiting were the mam causative ficrors It s hhely
that the sy ndrome represents 1n ncomplete rupeure of the esophig
cal wall eveendmg through the mucost and submucost which
occurs m the thorieic portion of 4 stomach myvolved 1 1 hutus
hermt (10)

Symproms

An apparentls healthy person suddenly begs to vomur after
gistranonue excess and rapidly develops excrucuting epigseric
pun extending through the left side of the chest to the back,
followed by colhpse shacl  dyspnea, and oy masss The yomtng
w1y continue but usuilh ceases and the paent develops marked
thist The pun 15 meense and persistent and 15 not lessened by
Jarge doses of morphime Oceistonally there 1 no fustory of 2
precedmg Iarge meal the vomiung bemng due to 1 nenrogemc
leston (17) postoperitive nusca or some other condion Some-
tines chere 1 no true vomang merely severe and repenred rerch
mg or rarer stll there 1s no vomung or rerching whatsoerer,
ruI)turc occuring appirenthy 15 4 pnmn condmon {.g) The
stamach ar duodenum () A smill number have 2 hstory of muld
brown coffce-ground  maternal, occastonally assocnted with a
smll amount of blood and more rarely with frec bleeding

Diragnosis '

the

A fow patients present 1 lustory of previous u]cc; nfmL
mcersal ¢jected durmg voming or Terching ms lic food or d
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dysphagia and substernal distress suggest e of esophagius or eso-
phageal stricture, with impaction of a bolus of food at the stricture
stte, the rupture tahing place during a strenuous attempt to force
the food past the narrowed area The nterested reider should not
fail ro read Barretts excellent review (.)

Kansella ez al (15) state that the chincal picture of spontancous
rupture of the esophagus 1s not generally recognized cven though
its symptoms are generally quite charictensuc Rupture usually
occurs during a bout of vomuting In 66 per cent of cases there 1s
cervical emphysema Frequently there 1s ngidiey nd spism of
the upper abdomen which may result i a musdiagnoss of per-
forated pepuc ulcer (8 1y) Vlackler (19) constders the triad of
vomiting low thoracic pain and emphysema to be dignosuc
Physical exammation of the chest may be reported as negatne,
but frequently a pneumothoray with flud on onc or both sides
— more frequently on the left——may be found mncreasing as the
period followmg perforanon lengthens The condion must be
differenniated from acute perforation of a peptic uleer acute pan-
creatits spontaneous pneumothoray acute coronary occluston
cholecy sutis mesenteric thrombosis and dissecung aneurysm Usu
ally there 15 hitele difficulty in making the dignosss 1f one thinks
of it \ ray exapunation may demonstrate medsastinal emphy sema
and 2 hy dropneumothoray A Liptodol (not barum) swallow may
demonstrate the perforation The prescnce of gastric contents in
aspirated pleural flud 15 pathognomonic

This emergency 1s seen almost exclusively 1 men It 1s prob-
ably not a sex predisposiion but more lil ely related s Barrett (L)
suggests to a male inclination to indulge m pursuits which pre-
dispose to vonuting

Trettment

The only treatment 15 immediate surgery with supportiv e meas
ures

In this condinion the tear 15 almost alwayvs located in the lefr
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posterolateral aspect of the lover poruon of the esophigus Onls
rarely has spontancous rupture of the esophagus been reported
(9, 30) m the upper portion of the gullet Accordinghy, the
standard left thoracoromy approach s almost always indicated
Barrete (3) 1 1947 was the first successfully to treat 2 patient with
spontaneous perforation In the same year Olsen and Clagett ( 6)
reported a successful repair The technical mancus ers are dentcal
to those for a traumatic perforation of the lower esophagus (3) If
there 15 10y unavordable delry i closure of the esophageal tear,
the pleural space should be dramed of fluid and air by closed
thoracotomy and the patient should be given flud and blood
imntrasenously and annbioties parenterally, the Jateer should be
administered m Jirge doses We have not utilized local chemo
therapy at the ume of thoracotomy Intensne adnumistration of
sy sternic antibiotics ss, of course, imvaluable A nasogastric tube may
be passed 1n the course of the repair to aid 1n gastric evacuation and
to keep the stomach deflated after operation A feeding jejunostomy
m1y be 2 lifesaving complementary procedure m the debiliared
pﬂ(leﬂf

Prognosis

In 1951 only 13 of the approuimtcly 100 patients with spon
tancous rupture reported mn the world lireriure had sunned
(11) By 19,3 23 successful cases had been reported (34) Swmce
then many addmonal cases hne been recorded (1, 7. 8, 33}
This igh mortahiny rate 1s csed by the virulent mcdnsnn;?s
and pleunus that are assocraced with cardiorespiratory diffi
culties sccondary to mechanical compression  However c\cg
though the panents condwon be crmcal, if surgeal repare :m“
dramage can be msututed within 2 few hours the prognoss
usually good The two chief factors 1n 2 successful outcome :u;c
CSmbhsh:ng the dignosis and mstitunng prompt surgeal tm'e
ment The longer thus combination 1s delay ed, the worse th

pmgnusxs
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ESOPHAGEAL ATRESIA AND

FistuLa

26

Lsophageal atresia represents a congenital lack of contnwry of
the Jumen of the esophagus there may be complete absence of a
Jong segment of esophagus or there may be only a shorr narrow
mmperforre segment

Bronchocsophageal and tracheacsophageal fistulas arc bnorml
communscanions berween bronchus and esophagus or between
trachea and csophagus These may be congenital or acqusred

ConceniTar DrfFreTs

By the eghth week of snerautenne bfe the trachea and esophgus
should be completely separated and normally dev cloped (sce Chap-
ter 2) Amy desclopmental anomalies hue been established by
this time The cause of anomahes such 35 persistence of 1 comunu
micatson betw con the two (fistulh) or obliteranion of the csaphageal
lumen (atresr) 15 unhnown It s generalh behered that the ma
Iteral scpta of the cephalic extrenuty of the foregut fail to mect
and fuse 2s they should mn order to differentate the uppes half of

3.0
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the esophagus from the trachca The embry ologic aspects of such
malformations are well review ed by Ferguson (8) and Hatghe (11)
The arrangement of the trachea and the esophagus m the various
types of esophageal arresia and tracheocsophageal fistult has been
well shown diagrammancally by Gross (Fig 94) The upper seg-
ment of the esophagus may end blindly (Fig 944) or m1v commu
micate with the trachca (Fig 94B) The lower segment of the
esophagus may start from a blind «nd (Tig 944 wd B) or may
starr from a communicatton with the trachea (Tig 94C) Soll an
other arrangement 1s that i which both segments of the esophagus
communicate with the trachea bat not with each other (Hig 94D)
Finally, a fistula may cust without esophageal atresia (Mg 94L)

Esophageal atresur nath tracheoesophagedl fistula

This anomaly occurs approumately once 1n every 2000 births A
fistul1 15 to be found n ar least 8o per cent of patients wath con
genital atresia, type C of Figure 94 wherem the communication
occurs between the lower pare of the esophagus and the trachea,
1S b) fﬂr the most common

Diagnosis

A newborn infant that shows difficulty n brenthing wath o
cessive mucus and sahva i mouth and pharymy should be imme-
datchy suspecred of this inomaly Choking and ¢y anosis may occur
at feeding There may be a history of smmedire vomiung folfow-
ing the first and each successivc feeding Acute abdommal disten
ton may be noted, this results from the pumping of arr mto the
astromntestinal rrice through the fistula
" A soft red rubber (radio-opaque) catheter 1s passed down the
csophagus where an obstrucuon 15 promptly met Insullation of a
small amount of contrast medium (neser bartm) will demonserate
the presence of a fistula (g 95) A lateral siew sall provide the
bese visualizatton  The latrer 15 suspece by pressurc of gas the
wtestines 1 the plam film (Fig 96) The latter may also be sug
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gestive of assoctated anomalies such as duodenal or jejunal atresa
or imperforate anus Endoscopy has not been utilized as a diagnos-
tic ard in these cases

Figure 95  Insullauon of excessie contrast medium results in overflow and
pulmonary aspiration

Assoctated anomalies

A very large number of thesc patients ha e associated congenital
anomalies In Haghts (11) senies .8 per cent had associated anom-
alies of Lfe threatening significance In order of frequency they
were congemutal heart discase and gastromntesunal ncurological,
and genttourinary disorders The gastromtestnal anomalies such
s duodenal obstruction or mmperforate anus are of particular 1m-
portance since they are frequently remediable and demand imme-
duate correction
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the esophagus from the trachea The embry ologic aspects of such
malformations are well review ed by Terguson (8) and Hughe (11)
The arrangement of the trachea and the esophagus in the various
types of esophageal atresia and tracheoesophageal fistula has been
well shown dagrimmaucally by Gross (Fig 94) The upper seg
ment of the esophagus may end blindly (I'g 94A) or may commu
neate with the trachea (Tig 94B) The lower segment of the
esophagus may start from a blind end (Fig 94A and B) or may
start from a commumcation with the trachea (Fig 94C) Snllan
other arrangement 15 that 1n which both segments of the esophagus
communicate with the trachea but not with each other (Fig 94D)
Finally, a fistula may eust without esophageal atresia (Fig 941)

Esopbageal atresia auith tracheocsophageal fistula

This anomaly occurs approvimately once m every 2000 brths 4
fistula 15 to be found in at feast 8o per cent of panents wich con
gemtal atresia 1y pe C of Digure 94, wheremn the communication
occurs between the lower part of the esophagus and the trachea
1s by far the most common

Diagnosis

A newborn ainfant thae shows difficulty mn breathing wich ev-
cessine mucus and saina m mouth 1nd pharg ny, should be tmme-
diwtely suspected of this anomaly Cholang and cyanosis may eccur
at feeding There may be a hustory of immediate yormting fallow -
ing the first wnd each successn e freding Aeute abdoninal disten
tion may be noted this results from the pumpng of air snto the
gastrointestinal trace through the fistufa

A soft red rubber (radio opaque) cacheeer is passed do
esophagus, where an obstrucnon 1s promptly mct Insuffauo!
small amount of contrast medum (never barum) will demanstrate
the presence of a fistula (Fig 95) A laceral view will provade the
best visualzanon The latter 15 suspect by pressure of gas the
intestines 10 the plan film (Fig 96) The latter may also be sug

wn the
nof a
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gestive of associated anomahes such as duodenal or jejunal atresia
or imperforate anus Endoscopy has not been utilized as a diagnos-
tic ard1n these cases

Ficure 95 Instillation of excessise contrast medum results in overflow and
pulmonary aspiration

Assoctated anonahes

A very large number of these patients have associated congemtal
anomalies In Haight's (11) series 28 per cent had assocnated anom-
alies of hfe threatening signficance In order of frequency they
were congenital heart discase and gastromtesumal neurologieal,
and genitourinary disorders The gastromntestinal anomahies such
as duodenal obstruction or imperforate anus, are of particular im-
portance, since they are frequently remedsable and demand imme-
diate correction



FicLze 96\ ray of baby gurl one day old showng correce techmque i

the diagnosis of congemieal atresra This x 13y was reported as follows
The lungs are bright except for an arca of ncreased density 1n the nght
upper lobe A eatheter cxtends down the esophagus to the level of the
third thoracie vertebra Just below the tp of the catheter the esophagus
appears to stop abruptly and above it 1s rather markedly dilated and
filled with ir A large amount of air 15 seen within the antesunal tract
down to the region of the ssgmord  Findings are consistent with atelecta

s15 or aspiration_ pneumonitis of the nght upper lobe stresia of the esoph

agus and imperforate anus or distal rectum
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Treatment

Prompt and effective surgery 1s the mfants only chance for
survival The first successful primary anastomosss of the esophagus
for esophageal atresta was performed by Haight in 1941 (12) Sur-
gery 1s never undertaken as an emergency procedure and proper
steps should be tahen to provide adequate hydraton chemo-
therapy, and chmeal evaluation Special nursing care to heep the
pharyny clear of secretions with constant suction should be pro-
vided The infant should be placed m a humidified ovygen tent A
saphenous vein cutdown 1s nserted and flurds blood and chemo-
therapy administered parenterally with the cooperation of a pedia
trician Duning this peniod the nfant 15 seen by an anesthenst ex-
pertenced m pedatric surgery and plans made for operation These
mfants are pothilothermic, and their temperature should be watched
carefully before, during, and after operation

We have preferred a nght transthoracic approach through the
fourth or fifth intercostal space The azy gos vemn 1s divided and
the upper esophageal segment 15 dissccted free well up mto the
nech (Fig 97A) It 1s held by transfivion sutches rather than
clamps Next the lower esophageal segment 15 mobilized The vag
are 1denufied and carefully spared Gross (10) has advised starung
this dissectron at the mid-portion of the low er segment and working
upwards, thus mimmizing the chance of tearing the left pleura and
hence adding to the anesthetst s difficulties and the patent s mor-
bidity The dissection 1s carried down only enough to allow the
anastomosis to be completed without tension for unlihe that of the
upper segment maintenance of the blood supply at this level may
bevitally important

The fistula 1s then carefully dnided flush with the trachea and
the tracheal defect 15 carefully sutured with interrupted stitches of
s osilk If possible a flap of pleura s placed over this closure

The thin and atretic low er esophagus is gently dilated and a full
thickness button excised from the upper pouch (Fig 97 B C and
D) A two laver open anastomos:s 15 carried our with anterrupted
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TicLre 97 Details of dissection 1n carrying out a prmary 2nastomosis.
In (A) note the proximal pouch held by sutures and the techme of
dissection of the low cr segment The rest of the drawings (B) (C) and
(D) show anastomosts of the dilared provmal pouch to the smaller dial

segment

s-0 silk surures Trimming the distal esophagus at an angle w il
provide a larger lumen Clamps are never utilized for the anasto-
mosis By placing a posterior row of sutures before tnmming the
distal end the anastomosss will be facilitated and the fragile distal
cuff can be surured with less trauma The mediastnal pleurs 1s
loosely re-approximated The Jung s cxpanded a posterior cathe
ter inserted and the chest closed A complementary Stamm gastros
tomy 15 performed at the end of the pnmary procedure This m2y
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Tracheal Defect Sutured
-~ ofter Fistula 15 Divided
-~

Button Excised <~
from Upper Pouch

Posterior Row of Sutures
Ploced First

~~~ Distal Esophagus
NN
\ Trimmed of on Angle
¢ \ if Necessary

FicLre 97 (continued) Sce legend page 326

be deferred for 48 hours Though not always necessary 1t 1s usually
advisable Duning this procedure care should be taken to anchor the
gastric wall to the paretes Gastrostomy feedings are conunued
untif the infant can mantain 1self sausfactonly — a penod of about
to days W hen no longer necessary the rubber feeding tube 15 re

moved and the gastric fistula closes spontancously and uncvent-
full)
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Occastonally the two esophageal segments cannot safely be
brought together In these cases the fistula 15 taken down and the
tracheal defect closed as described The distal segment of the
esophagus 1s closed and the thoracic poruon of the procedure ter-
minated An inciston 1s made 1n the neck along the left sternomas
toid (Fig 98), the esophagus mobilized, and the provmal segment
draw n out and the pouch opened and sutured to the shin A com
plementary gastrostomy 1s then carried out

Restoration of the gastromntestnal continuity 1s effected 18 to
24 months later This may be carried out by mobilizing excher the
stomach or the colon To mobilize the stomach the lefr thoray 15
entered through the eighth intercosta] space and the diaphragm
dnided (Gross [10] has been able to mobilize the stomach by dis-
secung the huatus and dividing the left gastric artery without open
ing the diphragm ) The dustal portion of the esophagus 1s excised,
the cardia and gastrostomy stoma are closed, and the stomach mo-
bilized as described 1n Chapter 19 for a supra aortic anastomosis
The diaphragm 1s repatred, the lung expanded, and the chest closed
with dramage

An mncision 1s then made over the cervical stoma the supenor
segment 15 mobilized, and a cenvical esophagogastrostomy 1s ac-
complished with 2 layers of mterrupted silk sutures (Chaprer 19)
The nech wound 1s closed without dramage and the cutancous gas
trostomy stoma rcpfured

W e are inchned to believe that as more cyperience with sub-
sternal colon transplant 15 gained this method will be preferred to
esophagogastrostomy as a delayed procedure mn this condition
There are numerous reports of successful cases ar the present ume
(5, 11 21,2.) The techme is identical to that desenbed in Chapter

12, page 132

Complications
The commonest complicauon and the most frequ
death 15 the combination of atelectasis and pneumon

ent cause of
2 Techmeal
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leltdos Creation of 2 cervical esophageal fistula where repair 15 to be
stage



Fioirr g9  Congemtal asresia of the csophagus 11 months after sutgeal
repar - Almost complete esophageal obstrucnon existed due to foreign
bodies 1n the esophagus These foreign bodics consisted of muluple wads
of paper and cotton with fragments of oileloth fram toys (See Ligure
100 ) Gastrostemy had been adissed in another chmc but endoscopie
remaval of the foreign bodies and bouginage gave rehef
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complications assocrated with surgery such as leahage or disruption
of the anastomosis or recurrence of the tracheoesophageal fistula
are not uncommon Lsophagocutaneous fistulas will heal spontane-
ously with proper dranage Late complicauons may occur with
stenosis at the suture lne, this may i turn lead to aspiration or
perforanon from bougmage In general t ge 15 effectne in
dilaung postoperatne strictures (Figs 99 100} W hen such stre-
tures are sex ere or recalcitrant to dilatation reoperation 1s pmbabl\
the safest course Of 97 Inang panents with esophageal anastomosis
reported by Gross (10) 34 required dilatation and 4 reoperation

Cough 15 frequently a disturbing postoperatine complication 1t
15 usually caused by the sutures in the trachea A persistent cough,
however suggests a recurrent fistula Such recurrences are best
demonstrated roentgenologically using jodized contrast media
with the baby m a prone position (.6) Although these occastonally
may close spontaneously reoperation s safer and more effectne

Prognosts

Mortality and morbidiey vary with prematurtes oy pe of anom
aly, general condition of the infant when first scen and the pres
ence and ty pe of associated anomalies (9) If the case 15 not treated
death from aspiration pneumoma usually occurs within a weeh

The over all mortality rate 1n a large senes sarnes berw cen 4o and
8o per cent The surgical mortality lies between 20 and jo per
cent

Roberts et al (.3) have subdivided Grosss 1y pe C (see Figure
94) nto subgroups C1 and C. (Fig 101) In their experience the
first 1y pe, with a short upper end arc unfavorable for primary
anastomosts and the Cz2 group with overlapping esophageal ends
are most favorable for primary anastomosts and offer an excellent
prognoss



Figure 100 Same case as Figure g9 showing esophageal obstruction re-
heved after esophagoscopic foreign hody removal
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Group Ci1

Figure 101 Robertss sub diviston of Grosss ty pe C (see Figure 94) mnto
C1 and Cz The presence of a long upper pouch 1s most favorable for
Primary anastomosts

Esophageal atresta withour fistula

This anomaly occurs 1 approumately 10 per cent of infants
with esophageal atresia The diagnostic clue of absence of a fistula
151 the roentgenogram which fails to reveal the presence of air
mn the stomach or intesunal tract At the nme of surgery one
usually finds a partial agenesis of the esophagus with only a stump
extending 2 or 3 em above the draphragm This rudimentary lower
esophagus docs not reach high enough to communicate with the
trachea Such patients require mobihization of the stomach into the
apex of the chest at the me of the 1mitial procedure or a cervical
esophagostomy and feeding gastrostomy When the child has
reached 18 to 24 months of age, an esophagogastrostomy or colon
substitution can usually be accomphshed safely and with ease In
general we prefer the latter procedure

Because of 1ts ranty, stausucal results 1n this group are not re-
hable In general the prognosss 1s poor Battersby (2) had not a
single survival 1n 6 such cascs
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Congemtal fistula «sthout atresta

Lamb, (15) 1 1873, was the first to report 2 case of tracheo-
esophageal fistula without other esophageal abnormalities In 1954
Wre and Cross (30) summarized 27 cascs of this anomaly to which
Haght (11) added 7, mihing 1 total of 34 The condition has been
admirably reviewed by Ferguson (8)

The diagnosis 1s difficulr, since the condition s rarc and 15 infre-
quently considered The chmeal features are parovy sms of cough
ing at feeding, gascous distenuion of the gastromtestinal tract and
persistent pneumomus Sicber and Gardany  (-7) have passed 2
tube 1nto the stomach and observed contiued filling of the stom-
ach with air under pressure when the infant cnies or mspires vigor-
ously, In this condinion endoscopy may be a very saluable proce-
dure, and 1t should be performed whenever the location of the
fistula 15 1 doubr The fistult can usually be demonstrated by
mstilling an 1odwwed preparation through 1 catherer mn the esopha-
gus (13) Sarkisstin (24) found a congental fistula o 5 em below
the level of the cricoid cartilage, repur was accomphshed through
the nech

These patients should haye immednte repur, they have the most
favorable prognosis of ny m this group (-, .8)

Acouirrep TisTura

Euology
Acquired Rstults berw cen the esophagus and trachea of bronchus
may be due to any one of the fallowng condmons (arringed n
order of frequency )
(1) Neoplasm (17)
(a) Carcinoma (Fig s0.)
(b) Hodghm s discase
(c) Sarcoma (.5)
(.) Infections
(1) Tuberculoss (6 .0)



Ficvre 12\ ray of ¢ of the esoph with esapha
gobronchual fistula The x ray shows a large ulceraung tumor extending
from the mudpomt to the cardia with barum flowng through a small
fistula into the right low er lobe bronch:
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Congemtal fistula athout atresta

Lamb, (15) m 1873, was the first to report a casc of tracheo-
esophageal fistula without other esophageal abnormalities In 1954
Ware and Cross (30) summarized 27 cases of this anomaly to which
Haghe (11) added 7, making a total of 34 The condition has been
admirably review ed by Ferguson (8)

The diagnosis 1s difficulr, since the condinion 1s rare and 1s nfre
quently considered The clinical features are parovysms of cough-
g at feeding, gaseous distention of the gastroinresunal tract and
persistent pneumonitss Steber and Girdany  (.7) have passed 2
tube 1nro the stomach and observed continued filling of the stom-
ach with atr under pressure when the infant crics or mnspires vigor-
ously In this condition cndoscopy may be a very saluable proce
dure, wnd 1 should be performed wheneier ehe loctron of the
fistula 15 1 doubt The fistula can usually be demonstrated by
msulling an 1odized preparauon through a catheter m the esopha-
gus (13) Sarhissian (24) found a congenieal fistula 0 5 cm below
the level of the ercord carulrge, repar was accomplished through
the nech

These patients should have immedsate repur, they have the most
favorable prognosis of any this group (2,.8)

Acquirrp FistuLa
Lrology
Acquired fistulas berw cen the esophagus and trchea or bronchus
may be due to amy one of the following conditions (1rranged 1n
order of frequencs )
(1) Ncoplism (17)
(a) Carcinomna (g 10.)
(b) “()dghn s discase
(c) Sarcoma (z5)
(.) Infections
(a) Tuberculosis (6 .0)
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fistulous opening Some cases are demonstrable only by endoscopy,
bronchoscopy being preferable to esophagoscopy since the fistu-
Tous opeming 1nto the esophagus may be hidden from view n a
tumor mass or tn mucosal folds

Treatment

Treatment will depend on the underlying cause In cases of
syphilss, tuberculosss or other mfecuous disease approprate spe-
cific therapy and antibiotics should be utilized Clerf Cooley, and
O Keefe (4) reported two pavients with esophagobronchial fistula
of unknown etiology m which prompe closure of the csophageal
end of the fistula resulted after sodium hy dowide erystals fused on
a curved meral applicator were applied esophagoscopscally and
carried 1nto the fistula for a distance of several centimeters Both
patients were free from sy mptoms for over eighteen months Ve
have attempted this procedure without success

In general surgical closure of the fistula 1s the most effectnne and
satsfactory form of treatment It 1s preceded by a trual of anu
brotic management 1n cases that are due to sy philis or tuberculosis
Surgical repair should be performed m amy fistula not due to
neoplasm The surgeon should be prepared to carry out a com
plemcmar) lobectomy or preumonectomy if pulmonary tssue 15
imvolved 1n the basic process 1% hen the fistula 1s due to mahgnant
disease 1t 15 unbikely that surgery will have much to offer How
cver if the patient has a chance of survnal closure of the fistula
may be attempted for palliative reasons Ve have recently operated
on a young man with a track phageal fistula lary to
medistnal Hodghins disease and radmtion damage The fistula
was closed and the nght colon was unlhzed as an csophageal sub-
stitute

We prefer a transthoracic approach usually on the nght Should
any pulmonarsy 1 olvement be present the inciston 1s chosen ac-
cordmgly After incision of the mediastnal pleura the esophagus
1s dissected free above and below the fistula The fistulous tract 15
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(b} Svphthis (36, 19)
(3] Nonspeaific infection (14)
(d) Actnomy cosis (29)
(e) Esophagstis
(f) Lmpyean (7)
(3) Traumanc
(a) Foreign body
(b) Instrumentation
(c) Crushing injury
{4) Dnernicult (18)

Inerdence

In 1 study of all types of fistuhs between the esophigus and
bronchus or traches, Monserrat (20) found 367 fistulas of neo-
plsuc orign, 222 of congenital ongin 41 of snfectious ongm nd
40 of traumanc ongn Abbote (1) beheves that the most common
mfectious basis 1s tuberculoss Arcording to Chgett, Pryne and
Moersch (3) carcinonn of the esophagus 1s the most frequent
cwse of fistulr formanon Carcinon of che bronehus mednstnal
ghinds and thyrod ghnd also mw cause esoplagobronchual or
esophagotrachesl fistulr One case reporred by Abbote (1) sas due
to Hodghins diseise The spontancous formation of a fistuh
betwcen the esophagus and wricher or bronchus s so common
any carcmoma of the upper or muddie porton of the csophagus
thar 1l such patients should undergo bronchoscopy before surgcal
resectton s considered

Direnosts

A very om fistul beeween the esophagus and trachea of
bronchus may cuse no symproms w hatsoever Often howeser,
there mny be choking or stranghng whea the paucnt su allows
Iiquids Sohd food may be swallow ed wichout any difficulty LJI;C
ful fluoroscopy with barum or rodired ol may demaonsteace Hhe
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fistulous opening Some cases are demonstrable only by endoscopy,
bronchoscopy being preferable to esophagoscapy since the fistu-
lous openung 1nto the esophagus may be hidden from view m 2
tumor mass or 1n mucosal folds

Treatment

Treatment will depend on the underlying cause In cases of
syphilis tuberculosis or other mfectious disease apprapriate spe-
cific therapy and antibiotics should be utlized Clerf Cooley and
O keefe (4) reported two patients with esophagobronchial fistula
of unknown etology m which prompt closure of the esophageil
end of the fistula resulted after sodium hy douide crystals fused on
a curved metal apphcator were applied esophagoscopically and
carnied 1nto the fistula for a distance of several cenumeters Both
patients were free from symptoms for over eighteen months Ve
have attempted this procedure without success

In general surgical closure of the fistula 1s the most effecanve and
satisfactory form of trearment It 1s preceded by a tral of anu
biotic management 1n cases that are due to sy philis or tuberculosis
Surgical repair should be performed m amy fistula not duc to
neoplasm The surgeon should be prepared to carry out 1 com
plementary lobectomy or pneumonectomy if pulmoniry ussuc is
mvolved 1n the basic process 14 hen the fistula 1s due to malignant
disease 1t 15 unlihely that surgery will have much to offer Hou-
ever 1f the patient has a chance of survnal closure of the fistula
may be attempted for palliatnc reasons \W e have recently operated
on a young man with a trachcoesophageal fistula sccondary to
mediastinal Hodghin's disease and radiation damage The fistuh
was closed and the nght colon was unlized as an esophageal sub-
stitute

We prefer a transthoracic approach usually on the nght Should
any pulmonary 1ol ement be present the mcsion 1s chosen ac
cordingly  After incision of the mediasunal pleura the csophagus
15 dissected free above and below the fistula The fistulous tract 1s
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dnaded flush wath the postersor surface of the trachea or bronchus
After debridement of the edges closure 15 accomplished with 1n
terrupted sutures of 5-0 sth Only a single Jay er 15 unlized for the
tracheobronehial reparr, the suture hne 15 remforced with a flap
from pleurs, lung or adjacent fat pad The esophagus s closed
with two fay ers of sutures one mn the mucosa and the other 1 the
muscularss, an atcempt 15 made to remforce chus suture line when
ever possible The mediastunal plesra 15 lefe open and the chest
closed with posterior pleural dramage When such 2 fistula 1
located sn the nech the entire repasr may be carned out through
the standard left cenveal snaision

Prognosts

The prognosts sn acquired fistula depends upon the cnology In
malignane dise1se surgery racely offers more than pathation of re-
peated bouts of aspiration and p 2 In nonmal disease
the prognos:s 1s generally good
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SPECIFIC INFECTIOUS

DISEASES

27

TuBERCLLOSIS

Tuberculosis 1s an mnfection caused by the tubercle bacillus
1ts lestons are charactenized by diffuse mfiltration tubercle forma-
tion, caseation, necrosts, ulceration or fibross

Incidence

Tuberculosis of the esophagus 15 a very rare discase Lochard
(21) found only 15 cases of tuberculosis of the esophagus 1 a
series of 16,489 autopsies of tuberculous subjects According to
Hamberger (1.) up to 19 6 only 116 cases of esophageal tubercu
losis had been reported Four cases of esophageal tuberculosis were
diagnosed by Pulver and Michel (-8) from 1949 to 1953 Wexels
(40) stated 1n 1954 that about 1.y cases had been reporred VMost
of these cases were first diagnosed at post mortem cxamination n
panents with tuberculosis i other organs especially 1n the lung In
3 10 vear peniod at the Bellesue Hospial New York Gty Carr
and Spain (5) found only 1 case of esophageal tberculosss n 2

341
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sertes of 1400 autopsies on ruberculous patients The mechanisim
of infection 1n therr case was implantation of the bacith 1n 2 care-
nomatous ulceration of the esophagus

Erology

In 1913 Lockard (21) presented a comprehensive review of the
hrerature, he classified tuberculosis of the esaphagus into the follow -
1ng groups on the basis of therr pathogenesis

(1) Direct implantation of bacilh follow g traum1 to the csoph-
agus

(2) Direct implantanion of bacillt in a carcinomatous ulceration
of the esophagus

(3) Durecr implantauon of baaillt without a previous lesion of
the esophagus

(4) Extenston from the lary nv or the phary ny

(5) Lxtension from vertebral canes (36)

(6) Extenstan from caseous meduastinal ly mph nades

(7) Hematogenous mfection

(8) Unclassified

Considering the fact thar patients with pulmonary tubereulosis
are habueually swallowing infectrous materal the low mcidence of
esophageal tuberculosis can probably be accounted for by the pro-
tectn e mechanism of the squamous-cell hining of the esophagus and
sts smoath tubular structure without crypts or pochets s tuch
crudate might stagnare Furthermore, the esophagus 1s frequently
flushed out by food, drmk and salna, and this prevents pr()longcd
contact of mfcetious maternal with the mucosa Lochard belieses
¢that estension by continuiry from caseous bronchial glands 15 In
far the most common etiologic factor

Pathology

The upper third of the esophagus 15 most frequently nhcdl
The tuberculous lesion may appear 25 2 superficial mucosal
ulceration or, more rarely, as a tumor hike grow th Some of these
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lesions progress to sclerosis and progressie stenosis The ulceratne
form produces painful degluntion Perforation may occur DeFazio
(9) has reported an extremely rare esophagocutancous fistula of
tuberculous origin According to Wenels (40) esophageal tuber-
culosis may occur 1n the course of hematogenous spread i miliry
tuberculosis

Symptomnis

Sometimes there are no symptoms but mn some patients dysph1
ga and substernal pan are prominent Ulceratn e lestons are likely
to be characterized by ody nphagxa stenotic lestons result in dys-
phagia Cough 1s commonly present but it may be due to associited
laryngeal or pulmonary tuberculosis or to the presence of an
esophagobronchial fistala

Duagnosis

When a patient with tuberculosis of the lungs laryny trachea,
bronchus medmstinum or vertebrae complans of panful or diffi
cult swallowing tuberculosis of the esophagus should be suspected
\-ray examination may reves! an obstructing leson but cannot
establish a specsfic duagnosis

Esophagoscopy Lsophagoscopy with biopsy 1s the only mens
of mahing a posine dagnosis Grossly the esophagus may show
esophagins ulceratnion tubercle formation proliferation thicken-
Ing scarnng or stricture

Treatment

S(rcptom) cm with para aminosalicy lic acid has been shown te
De beneficial 1n the treatment of esophageal tuberculosis Newer
drugs such as 1somcounic acd hydriade may prove even more
effcerne In Wenel s proven case of tubereulosis of the esophagus
successful treatment was cirned out with streptomy cin and esopha-
goscopic b()u_mrugc
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sertes of 1400 autopsies on tuberculous patents The mechamsm
of infection mn their case was mplantanon of the bacilli in 2 carer-
nomatous ufceration of the esophagus

Etology

In 1913 Lockard (21) presented a comprehensue revtew of the
hrerature, he classified tuberculosis of the esophagus into the follow -
tag groups an the basis of thesr pathogeness

(1) Dirccr implantation of bacilh follow ing trauma to the csoph-
agus

(2) Direct imphintation of baailli 1n 1 carcinomatous ulcerition
of the esophagus

(3) Dircer mplantation of bacillt withour a previous lesion of
the esophagus

(4) Lacenston from the lary nx or the phary my

(5) Lxrension from vertebral caries (36)

(6) Larension from cascous mediastinal Iy mph nodes

(7) Hematogenous mfection

(8) Unclassified

Considening the fact thac pattents with pulmonary tubereulosis
are habueually sw allow ing infectrous material, the Jow mesdence of
esophageal tuberculosis can probably be acvounted for by the pro-
tectnv e mechanism of the squimous-cell hnng of the esophagus and
its smooth tubular structure without cry pts or pochets i which
esndate mighe stagnate Luschermore, the csophagus 15 frequently
flushed ouc by food, drmk and salna and this presens prolonged
contact of infectious materl wirh the mucosa Lochard beheves
that ertenston by conunuiey from caseous bronchial ghnds is by
far the most common etologic factor

Pathology

The upper third of the esophagus 1s most fr
The tuberculous lesson may appear as 2 sy
ulceration or, more rarely as a tumor hke grow th

equenthy mohed
pesficial mucosal
Some of these
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lesions progress to sclerosts and progressie stenosis The ulceram e
form produces panful degluntion Perforation may occur DeFazio
(9) has reported an extremely rare esophagocutancous fistult of
tuberculous origin Accordmg to Wevels (40) esoph.lgenl tuber-
culosis may occur 1 the course of he mitogenous spread in miliry
tuberculosis

Symptoms

Sometimes there are no symptoms * « 11 some ptents dyspha-
g1 and substernal pain are prommen 1 cratve lesions are likely
to be charactenzed by odynphagii st r¢ lusions result 1n dys-
phagia Cough 1s commonly present buct nav be due to assoctired
larvngeal or pulmonary tuberculoss or to the presence of an
esophagobronchial fistula

Duagnosis

When 2 patient with tuberculosts of the lungs laryny trachea
bronchus mediastnum or vertebrie compluns of panful or diffi
cult swallow ing, tuberculosis of the csophigus should be suspected
\ ray evammation may reveal an obstrucung leston but cinnot
establish a specific dngnosis

Empbago:capy Lsophagoscopy with biopsy 15 the only means
of making a posimne diagnosts Grosshy the esophagus may show
esophagitis ulceration tubercle formation proliferation thicken
Ing scarring or stricture

Treatment

Strcptom} cin with para ammosalicy lic acid has been shown 1o
be benefieral 1n the rreatment of esophigeal tuberculoss Newer
drugs such as sonicounic ac1d hydrazide m1y prove even mare
effectine In Wevnels proten casc of tuberculoss of the cwphagus
successful treatment w as carried out with strepromy cin and esopha
goscope bougmage
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Proenosis

Before the days of strepromyan the prognosts was considered
bad, with esophageal perforation, medustinss, and deach oceut
g n some cases VW sch the adient of strepromy ein, how ever, the
prognosis of esophageal tuberculosis should be good, 1nd the gen
exal prognoss depends on the extent of the associated pulmonary
or other tubereulous lestons

Syruins

Svphulis 15 caused by Treponems palhdum, which 15 a spiral
cursved organism that shows actne movement m fresh specimens
Sy philis 15 2 specific discase of slow evolution, and 55 exther 1equired
or cangenteal Acquired sy phuls 1s prapagated by mocuhition, con
genttal sy phibis 1s transmueed through the mother Sy phubis may
cocust with carcinoma and tuberculosis, as reported by Den and
Gregg (8)

Incidence

Sy philis of the esaphagus 1s exceedingly rire Jr1s sud to occur
ocewstonally m the congeninl form In the primary stage of ac
quired sy philis chancee could concenably develop sn the mucous
membrine of the esophagus, bue such reports have not been dis
casered In the secondary stage sy philis may gave nise o esopha
gos Tertary syphilis or gumma of the esophagus has been
reported by many observers Three cawes of gumma of the d‘u
phragm producing esaphageal obstruction hiwe been reported ){
fampmeser and Jones (16) In 1950 Hudson and [ead (14) rc!
ported 1 casc of termary s phibis of the esophagus and review ec
the hterature Their case 1s the only recent and really comvineing
one reported It concerned a pauent of 56 yers v.uhI d\\ph‘l’L:.:
tughly posttrse hahn and VWassenman rerctons an ; x;msr ‘u“u
pletely occluding spherscal tumor at the cardiac cnud of the e
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gus seen at x-ray and a flesh-colored finely irregular non ulceratine
mass filling the low er esophagus seen ar esophagoscopy  Biopsy re-
vealed only straufied squamous epithelum  Anusy philine therapy
was grven and ‘ the result was astounding  There was total relief
of all symptoms and a negatrve \ ray examination within two
weehs, sixty days later esophagoscopy was negame Other reports
include those of Wile (41) (1914) who gives a good early bibliog
raphy, Abel (1) (19.8) Avery (.) (1936) and Peterson (.7)
(1942)

Pathology

Syphilitic lesions of the esophagus do not differ from syphiliuc
lesions elsew here 1n the body Gummas usually arise m the upper
thurd of the esophagus, and when rupture of the gumma occurs a
typical gummatous ulcer 1s produced which 1s very hikely to pro
gress to stricture formanon Tracheoesophageal fistula may be of
syphiliic onigin (4) Aneurysm may cause pressure on the csopht
gus but seldom produces enough pressure to cause esophigeal symp
toms Berman (3) has reported an interesung case of sy philiue
aoruns with esophageal perforation In that case a saccular enlarge
ment of the distal poruon of the arch of the aorta at the level of
the fifth thoracic vertebra was displacing the esophagus laterally
and shghtly posteniorly to the nght for approximatels 25 cm
beyond 1ts normal posinon The esophagus was adherent to this
siccular aneurysm and when both structures were opened (at
autopsy) there was exposed a perforation extending from the
aorta 1nto the esophagus and measuring 8 mm in duameter It was
through this opening that the patient had spilled over 2000 cc of
blood w hich was found 1n the stomach

Symptoms

Dy sphagia 1s likely to be the anly symptom of esophageal s phi
lis However any of the symptoms of csophagitis and esophageal
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obstruction mnv occur As the discase progresses there may be
difficulty n swallowing hquids, weompued by retrosternal
pressure, loss of w eighr, dehvdration anenu, and cacheva

Duagnosis

Lsophageil syphilis can be drgnosed only on the bisis of his
tory Inboratory studies, \-rny ﬁndmgs, esophagoscopy with biopsy
and definite rapid response to specific therapy

Esophagoscopy with biopsy of the leston 1s the only positne
means of estblishing 1n evict dingnoss of csophageal sy philis
Watson-Willams (39) states that * the Jocal appeirances mehuide
(1) general esopbagitis tending to 2ffece the middle two fourths
of the esaphagus but 1 one cwse the whale, (2) macerasion of the
epithehium with Jongitudinal desquamanion gomg on to complere
shedding of epithelium, (3) formaton of leucoplakic paches con-
sisung of thichening of the cpithelium only

Treatment

Sy phtlitic lesions of the esophagus usually respond promptly to
antiss phibose cherypy In some enes however, Levy and Winkel
stemn (19) report that such theripy, by histemng the heahing proc
ess with 1es resulung fibrosis and contraction of scar hssuc My
not onls ful to relieve the obscruction bue 1ceually mererse it
Sy philitse Jesions which are cansng stenosis should be ereated by
esophigoscopy nd bougimge under dircet vison or by bouginage
sith 1 previously swallow ed thread sersing as guide

Prognosis
S
Wit praper antsy phitine therapy and bougimage the progaos
of sy philis of the esophigus s good
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DiPHTHERIA

Diphthera 1s a specific infectious disease characterized by a local
fibrinous exudate or diphtheritic membrane It s caused by Coryne-
bactersumr diphbtheriae, the Klebs Loffler bacillus

Incidence

Owmng to prophy lactic immumnization diphtheria 1s now seldom
seen Its occurrence 1n the esophagus 1s cxceedingly rare We have
never seen a case of diphtheria imvolving the esophagus Reiche
(29) recorded esophageal iny ol ement 1n 11 out of 1000 diphthena
patients studied Councilman \allery and Pearce (7) studied at
autopsy ..o cases of diphtherna they found membrane on the
laryny in 75 cases trachea 66 tonsils 6, epiglottis 60 pharyny
51, nares 43 bronchi 4. soft palate 13 esophagus 1. tongue ¢
stomach 5 vagina - duodenum ¢ vulva t car 1 conjuncmna 1

Pathology

It 15 probable that esophageal diphtherm is alwavs secondary to
phary ngeal infection The membrane formation was particularly
well studied by Councilman er af Sharply cut undermined crosions
were noticeable The tissue beneath the membrane was inrensely
byperemic The membrane was chiefly hbrinous Postdiphthenuic
esophageal stenosis and paralysis have been noted by Stupha (35)
Clerf (6) and Jackson and Jackson (1) Rnuranta (17) however
reviewed the strictures of the esophagus reported as defimtely
due to diphthenz and concluded that no single ease could be past
mely atrrbuted to diphthena

Svmptoms

The symptoms may be those of esophagiis or esophageal ob
struction they include substernal pan dyvsphagia and regurgnta
tion
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Diagnosis

In the acute stage of diphthersa membrinous tay ol ement of the
esophagus may be suspeeted from the fustory In postdiphtheritic
paraly sis or esophageal stenosis, \-r1y exanunavon should be pet-
formed

Lsophagoscopy 15 of value m the study and treatment of post
diphthenuie sequelie In paraly sss 1 ands 1n excluding other discases
of the esophigus In esophageal stenosis esophigoscopy s indicaced
asan ard to diagnosss, with bouginage for treatment

Treatment

In the acute stage this mcludes the hiberal use of anutovn and
penrertiin in additson to the gencral care of the patient

Prognosis
The prognos:s 1s that of diphtheria in general

ACTINOMYCOSIS

Actinany costs 15 a chromie fectiv e disorder produced by Strep-
tothrix actinonny ces

Incidence

It 15 1 wadesprend diserse occurrng nearh three umics 15 often
1 men as i women The disease 1s pres alent among cattle and aho
occurs i the pig We have never seen a case of acnnoms casts 1
volung the csophagus

Frolog)y
us
Most mnfections wich actinoms cosis are probably of cndugcnnh
ongin since the orgimsm s natural habirat is the human mosst
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where 1t has been cultured repeatedly from gums tonsillar erypts
and carious teeth

Pathology

The lesion 1s lihe an abscess with large amounts of connectne
ussue The infection burrows through the ussues for great dis-
tances, stoppmg for nothing and penetratng bones as easily as
muscles It mvolves the digesune tract lungs shin and bram bur
rarel) imvolves the esophagus In a case reported by Vinson (37)
an esophagobronchial fistula occurred The svmptoms suggested
that the fistula had developed when the panent was 17 years old,
or 20y ears before she was exarmined by V inson

Symptoms

Symptoms referable to the esophagus may include substernal
pan dysphagia, regurgitation and sometimes odynphagia Very
often there 15 mvolvement of the skin of the head and neck from
which the organism may be recovered Fevcr and cough are prom:
nent symptoms in pulmonary actinomy cosis

Diagnosis

Because of the orgamism s saprophy tic grow th m the mouth and
throat discon ery of actinomyces 1n the sputum 15 not sufficient
cvidence that the disease 1n question 1s caused by the fungus lts
gross recogmition as - sulfur granules and characternistic anacrobie
growth which will not proliferate at room temperature makhes 1t
castly sdentifiable (26) \-ray cxammnauon of the esophagus may
show ebstruction but cannot be dgnosuc

Lsophagoscopy with biopsy 1s the only means of mahing a post
e diagnosss of esophageal actinomy casis Aceording to Jackson
and Jachson (15) the esophigoscopic appearances are those of
small uleerogranulomatous clet attons with 1 tendency to ndge hike
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formation Jackson and Jachson remon ed small granules contuning
charwctensie ryy fungt 1long w sth granulomacous fragments

Treatmment

In 1945 pemenin was estabhished 15 the drug of choice m treat-
g actmomy couc mfecrions (.5) It should be admmstered n
hrge doses for prolonged pertods, e, five nuthon unns duly for
two or more months Sulfadizine 15 frequentds combmed with
pemcilin Should thus combmation fasl, the broad specerum ants-
brotics and other agents m1y be utilized Cures have been reported
with chlortetracy chne (30, chloramphenicol (z0), onytetracy-
chine (18), and 1sontazid (r1)

Prognosis
The prognosts depends upon the etent of the generalized dis-
case

BrasTovcosis

Blastoms cosrs 1s a fungus discase w hich usually 1 olves the shn,
aceasionally yvolses the lungs and very rarcly imvolves the esopha
gus It 1s caused by 1 parasitic fungus whuch grows as a sphencal
or 0v1l budding ccll

Incdence

Blastorny costs was firse deseribed by Gilchrise (10) an 1h96
Since then severi hundred cises have been reported but n anly
3 of them was the esophagus mvohed \ccording to Strws (34)‘
Shepherd and Rhe (3.) and Marun and Smuth (.3) hne C;L\
reported a cise n W hich esophageal lesions were demonstrated at
post-morrem cxammaton of patients with sy stemic blastomy cosns
\ tnson Broders and Montgomeny (3b) rcpuncd a case of cwnphag
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eal nvolvement which was noted chmcally and was proved by
the use of the esophagoscope together with biopsy , unfortunately
however, no autopsy was obtamed when the patient died one year
later In Shepherd and Rhea s case there were no symptoms refer-
able to the esophagus, but post mortem examnaton disclosed a
small, fluctuating blastomy cottc nodule 1 em 1 diameter located 7
cm above the cardia In that patient every organ of the body evcept
the brain was involved by the disease Vi e have neser seen a case
of blastomy costs 1nv olv ing the esophagus

Pathology

The discase 1s chronic nflammarory nfectious and mvasne
The lesions resemble those of tuberculosis grossly and microscopt
cally

Symptoms

The symptoms may be those of esophagitis or of esophageal ob-
struction, they may include substernal pamn heartburn distress
dysphagta, and regurgitation

Duagnosss

The discase must be differentiated from other my cotic infections
and from tuberculosts, sy philis and malignint growchs Since cu
tancous lesions are usually present the diagnosis can be made on
the basis of curettings from these lestons Blastomyces dermatitidis
1s dentifiable on wet smear as well as by culture The Blstomy cin
shin test generally ndicates past or present infection A comple
ment fination test also 1s avalable (. -4) \ ray exammation may
reveal a constricting lesion of the esophagus but cannot proside a
specific diagnosis

A defimte diagnoss of esophageal blastomycoss can be made
only by csophagoscopy and biopsy Jachson and Jackson (15)
have reported 4 cases in which the esophagoscopic appearances
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were those of “thickening and ngidity of the esophageal wall with
granulomas on ulcerred beds 1n the stenotc lumen ™ Strauss (39)
reported 1 case 1n which esophagoscopy revealed 1 soft, granulir
constricting fesion w huch was annular and was focated 6 em below
the ericophary ngeus muscle

Treatment

Currently  z-hydrovysulbamidme 15 the theripeutic agent of
choice (13 31,33) Thenewerant: fungal anubrotics such as rumo
cidin and my costann and the broad spectrum antibioncs are cur-
rently being mnvestigared and may be of value The use of rodides
s empiriel and may even affece the disese adversely

Stenotic lesions of the esophagus should be treced by difatation
under direct v sion through the esophagoscope

Pragnosts

The proguosis of cutancous blistoms cosis 1s good 1s regards life
expectancy, but its chrome course may extend many years Com
plete exassion may result 1n cure In syscenuc cases the prognosis 1s
poor The combintion of complement fivation test and curncous
test has been reparted to be of value i prognosticiion A fnvor-
able outcome may be evpected with a posmnve shn test and a
negatn e complement-fixation reaction A hugh niter of complement
fiving annbodics and a negame shin test offers 2 poor prognosis

Pulmonary rubereuloss was found to be present in Vinson s case
It was also found 1 one of Jachsons cases in which there were
lesions sn the upper-lobe bronchi as well asn the esophagus

RLTERLNCLS

AnrL, A I Syphilis of the ocsophagus wath a report of two cases
Lancet 11 441 19 &

T
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never any proof that the stenosis was the result of the pellagra,
the two diseases may has e been merely comerdental

Tictre 103 Bemgn esophageal stenosis Rather high obstruction seen in 2

pellagra paucnt before bouginage

In cach of I'shers 17 cases 2 9 mm - esophagoscope was passed
under local anesthesta All examinations res ealed an esophageal mu
cosa which was intensely by perenme and i some cases was edema
tous Multsple niny ulcerations of the esophageal mucosa were noted
1 ¢ cases No tumor or foreign body was found 1n any case in
our own case the lumen appeared red, granular, and narrowed
sometimes with sufficient srregulanity and ulceration to suggest
neoplasm, however, none of the eight biopsy specimens obtamned
at different times ever showed malignancy On some occasions
there was definite sloughing of the mucosa

TRFATMENT

Nicotinamide should be grven in large doses — for an adult, 100
mg by mouth 3 nmes a day with meals Up to 300 mg by mouth
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Proc~osis

Judging from our case, the prognosis may be bad, but n the
serics studied by Fisher all of the patients were able to swallow
sohd food without experieneing dy sphaga after three weeks to two
months Al of his panients improved tremendously 1 their general
health and the dermatins and stomantis contnued to show m
Pro\ cment In ﬂ” cascs

RCLFLRENCES
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19

Scleroderma 1s a condition of localized or diffuse induration of
the shin The basic process 1s sclerosis of the connectn e ussues of
the body According to O Leary (5) there are four dermatoscle
roses scleroderma, acrosclerosis scleredema and dermatomy osis,
m all of which a certamn degree of cutaneous sclerosis 1s pare of the
clinscal prcture

INcIDENCE

Ehrmann (.) m 1903 was the first to describe progressne dys-
phagia and esophageal disturbances n scleroderma In 1945 Olsen
O Leary and hurklin (6) reported esophageal lesions d
with acrosclerosis and scleroderma They beliey e that acrosclerosis
diffess from scleroderma in that the trophic disorder mn the former
appears to have its ongin n vasomotor disturbances Of 3 cases
reported .5 patients were female and 7 male Twenty four cases
showed either stenosis i the lower esophagus lack of monliny
dilatation or cardiospasm Scleroderma of the esophagus 15 usually
a disease of middle hfe Spontancous recovery has been obsenved in
children

361
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Patnorocy

Grossly there 1s sclerosis of the conneetive tissue of the esopha
gus, the organ 1s usually found o be dilated and to have a thichened
mucosa which may have 2 varmshed appearince Leuhoplihi and
ulcerition may be present Weissenbach, Steward, and IHocsh (8)
report that histologic studies show that the mucosa 15 apparently
not mvohed The submucosa 1s indurated and thichened and s
arranged in thin layers Often there 1s moderate round-cell mfilera-
tion of the mononuclear ¢y pe, sometumes rare poly morphonucletr
leukocy tes are seen The elastic ussue may be very dense but more
frequently appears degenerune The musculans mucost 1s hy per-
trophied more rarely atrophied The tumea musculans occision-
ally hy pertrophied, 1s atrophied in most cases Often there 15 a rich
vascularization wich dilated vessels distended wich blood, the ar-
teroles re almost always hy pertrophied There 15 no abnormahity
of the gangha n the nenve plen as obsered n achahisiy the dys
phagra being produced by the atrophy and fibrosis of the esophageal
musculture

Sy apTovs

Isophageal symptoms seldom appear carly m the disese They
usually occur I1ter, when other symproms are already established
Accordmg to W eissenbach er al (8) 1t 15 tn the cises with marhed
atrophy of the mucost thie dysphagia presents nsclf with 2 par
uculrly charierenstic symprom comples Itis usually two or three
vears after the onser of the dllness or somerimes even later that
swallowmng difficulties appear In the late stages of the disease
difficulty m swallowing becomes more marked 1t becomes m;]
passible to swallow solid food Sometimes only 1 gastrostomy W 1]
swe the patient On the other hand there are many cases 10 W )n’m
there re no severe esophageal troubles despite accentuation of the
cutncous sclerosis

Hale wnd Scharzht (3) examined by v r1s the upper gasromn
testinal trace of .. patients (15 females and 7 males) wha were
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known to have scleroderma varying i duration from five months
to .2 years In 7 of the group examunation of the esophagus was
made because of dysphagia The remaming 1y had no defimte
symptoms that were referable to the esophagus, these were exam-
med routinely for the purpose of this study In 6 of the group
with no symptoms however careful questiomng disclosed that a
sensation of material remaining 1n the mid chest and occastonally
localized burung or pan after eaung hurniedly or after caung a
large meal, had been nouced In the cases reported by Lindsay
Temp'eton, and Rothman (4) dysphagia and burning substernal
pan were the chief sy mproms

Diachosts

The diagnosss of scleroderma 1s made chiefly by physical exann
naton which shows scleroderma of the shin and connective tissue
N hen there s a history of dysphagia or substernal pamn esophageal
mvolvement should be suspected \ rayv examinanon (3 4) 15 of
great importance and conforms to a certain pattern as follows the
time of transit of the banum from the pharvoy to the stonnch s
prolonged, m some cases complete emptying of the esophagus 15
delayed for as much as half an hour Penstalsis of the esophagus
15 decreased (Figs 105 106)

Dornhorst Pierce and W himster (1) studied 6 consccutne m
tients With scleroderm by \ ravs and esophageal contractions Al
though none of these patients complained of dyvsphagin all had a
definite abnormality of esophageal funciion The characteristie de
fect was failure of the propulsine waves to continue into the Jower
half of the esophagus the upper half contracted with normal sigor
The weakness of the lower esophagus was mamifested radiographt
clly when the pinent was observed swallowing i the Trendelen
burg position The bolus was carned brishly to about the postion
of the tracheal bifurcanon where its progress ceased These work
ens concluded that the essennal disorder was weakness and wasting
of the muscles of the low er esophagus
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Lsophagoscopy 1s often very difficult m pawents with sclero-
derma Beciuse of a cutaneous tightness in the neck or about the
mouth, these pauents are frequently unable ro extend the head or
open the mouth adequately, hence general anesthesia may be re-

»"

he esophagus, showing

e rance of scleroderma of t

Fli';):iu!l:rszbl;\bm)u;;m::mnon aftes an interval of 15 of <o nunutes. ey
little penistaltic acuvaey s seen.
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Fictre 106 \ ray appearance of scleroderma of the esophagus i 2 so-
year-old woman (Courtesy of Dr Richard Schatzhi ) The x rav shows
constriction at the junction of the esophagus and the hernated stamach

ptying ume of the h 15 delayed Isophagmscopy revealed red
edematous mucosa with a lumen only ‘about 4 mm 1n dizmerer at the
level of the upper end of the hema The paucnt amproved after
bougmage
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quired Esophagitis with exudation, erosion, ulceritton and sttic
ture formatton may be found Biopsy may show mflammatony
changes absence of the cpithelial Jay er, thichening of the mucos?
and conncetne-ussute changes i the submucost that suggest
scleroderma

TREATMENT

The treatment of esophageal scleroderma 1s difiranon of am
strictures which may be present This can be carried our at the
ume of esophgoscopy or by means of bougres passed with 1 pre
vsously swallowed thread 15 a gutde If bouginage 1s unsuccessful
surgery should be considered Cortisone has been found very help-
ful 1n the trearment of generalized sclerodenm (7)

Surgery becomes necessary when the fibrosis of the diseasc re-
sults 1n narrow ing and obstruction that are nor amemble to boug
nage

Becanse of the gencralized nature of the discwse these paneats
may not tolertte surgery well, and they should be prepared with
cire It 1s possible thie corticosterords may be useful 2dpnants
Fortuneely the areas of narrowing are frequently small and well
{ocalized, hence correctnve surgery may usutlly be liimeed co some
of the plasuc procedures detuled wm Chaper 11 for benign pepuic
stenasts

The surgeon must remember that the sclerodermatous patient re
mans susceprible to other causes of esophageal snflammarion and
stenosis If a huatus herni is present ar the tme of surgen, 1t also
should be corrected Shortemng of the esophgus due 1o sclero
derma per se may produce a shding ty pe of hatus hernit

Procsosis

The prognosis should be guarded
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MYASTHENIA GRAVIS

30

My asthenta gravis 15 a chromie, progressine muscular wethness
commonly affecting the eyes and facial musculature, producing
dysarthna and d\sphngn. or presenting a weahness that ether is
general or 15 localized to the arms or legs It 15 not accompanted by
atrophy

Paruorocy asp LCrioracy

Jolly (6) first focused attention on the pathologic process an
myasthensa gravis wich his statement that it appeared to be 1 defect
m the neuromuscular junceion with a consequent mability of the
nerve tmpulse to exercise 1ts effect upon the effector organ The
ctiology of this defect of neuromuscalar transmusston 15 snfl under
Investigation It 1s believed to be due to some disturbince in the
metabolisny of acetyIcholine Weigere (15) first noted the presence
of a thy mic tumor 1n 1 case of my asthema The resemblance of the
discase to curire pasoning stimulated ¥y alher (14) to wse physo-
stignune and prosugnune — w yth great success

Reynes (7) found 41 tumors of the thymus 1mong .t paticnts
an meydence of 15 4 per cent Reviewing 47. cases of myasthenm
at the Mayvo Chinie Laton and Clagete (5) found 77 sussoss (16 per
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cent) Castleman and Norns (4) found thymoma hout 2, per
cent of 330 cases collected from the hiterature Boc  _s leman (3)
and Seybold et al (10) have described panents wh  1d thy momas
but no evidence of myasthenia There are no te tures i the
histology of thymomas which would «pa ate he cise with myas-
thenta from those without sympto Thymic tunors may be
benign or malgnant, when thes 1t ilignne they spread by
local snvasion, not by metastasis

INCIDEN ¢

Patients who have myasthema but n »ynishow a predomt
nance of females, whercas the sex distribu 11 tbout equal among
those who have thymoma The metdence of cumors mncreases with
age Myasthenia without thymoma s conudered a discase of the
relatvely young (3)

Sy MPTOMS

The condition was first described by Thomas Willis (16)
1672 The following excerpt from his artcle 15 descriptnve of the
ty pical patient

* Wherefore, when the spirts whabing the Brun are
conscious of the debihity of others dlSp())cd n the members they
themselves refuse local mouons for that 1t would be too difficule
a task to impose on thewr compamons W herefore the sich are
scarce brough: by any persuasion to try whether they can go or
not newvertheless those laboring w ith 2 want of spints w ho will
exercise local motions as well 2s they can 10 the morming are able
to wall, firmly, to fling about thew arms hither and thither or 1o
take up any heavy things, before noon the stock of the Spirsts
bcmg spent which had flow ed 1nto the muscle they are searee able
to move hand or foot At this tme [ have under my charge
2 prudent and an honest woman who for many years hath been
obnovious to this sort of spurious Palsy not only 1n her members

but also 1 her tongue, she can for some ume speak frecly and
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readily enough, but after she has spohe long, or hasnly, or cagerhy,
she 1s not able ro speak a word but becomes as mute as fish, nor can
she recover the use of her voice under an hour or two ”

According to Viets (13), dy sphagia ss the first sy mptom 1 about
-0 per cene of pitents Thirev-five of the 175 panents he studicd
had dysphagn or dysarthria (nasal speech) or both In addion
dy sphagia may occur in the course of the discase, at which tune s
1s usually ndicatve of an exacerbation In Blalock s (1) series of
20 patients treated by thymectomy for myasthenia gravss, 14 com
plamed of difficulty n swaliowing

Discvosis

Dignosts 1s confirmed by the ncostigmine test After the amount
of weakness 15 1scertamned, the panent 1s gnen 1 5 mg of neostig
mine and o6 mg of atropme Disappearince of the weakness
withm thirty to snty mmutes with return of s\ mptoms after four
to esght hours 1s considered 1 positise test For further details the
reader should consult the article by Schwab and Viers (9)  Se-
cording to Viets, no disease evcept my asthenia gravis gives rise to
such 1 complete rerurn of normal function of the sw allowing re
fle after the appropnate amount of neosugmine is given and the
ptienc 1s llow ed to absorb the medicine over 2 pertod of twenny 10
thirey minutes

\-ray evumnaton (Fig 107) vsvally shows shat the banum s
retuned i the pynform smuses and has perhaps spifled over into
the lary oy and trachea

Lsophagoscopy 15 mndicated onhy when some other dncasc} I
suspected as the cause of the dysphagia Laceps for the face that
the usual muscle tone of the cricaphary ngeus 15 absent csophagon-
copy 1s negatis ¢ 1n my asthenna gravis

THFATMFNT

" 2
Trearment of patients with my asthena 1s best carned out b

une and other
qualified neurologist and mrermust using neosUgmY
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FigLre 107 \ ray appearance of myastherua gravis, Barum sucks i the
pharynx and flows into the haryne  After the ad ation of
physosigmune banum flows frecly through the pharynx.

related compounds Because of the varable nature of the disease
and the frequency of spontancous remussion, results of treatment
have been difficult to evaluate

Because of the possible relation berw een my asthenia and thymic
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hyperplasta or enlargement thymectomy has been advocated as 2
method of treatment Blalock (1, 2) was the first to remove a thy -
moma wth alleviation of the myastheni symptoms The resules
of thy mectorny have, howescr, been equnocal Schwab and Leland
(8) found that all pauents wich thymomas and most males with
non-neoplisuc thy mus glands dern ed lieele benefit from operation
The best results were found 1 females under the age of 3o, this
group had a remussion ratc of 68 per cent as compared with a
control figure of 34 per cent Laton and Clagett (5) compared
6z myasthenia patents who underwent thy mectony  with 56
who had not been treated surgically They found a 35 5 per cent
renusston after surgery as contrasted to 28 § per cent spontancous
remssion m the second group They did not constder thar thy mee-
tomy alleviated the condinon Keynes (7) has advocated pre-
operatne \-ray therapy mn all thymomas to mprove the poor
results 1 this group

Despite the poor results 1n the thymoma group, surgery 1 al
ways ndicated for removal of the rumor if not for trearment of
the my asthenta, which may or may not be present

At the present time 1t would seem advisable to e surgeny to
sclected patients and to those w ho have not satisfactonly responded
to drug therapy and i whom the chance for spontancous fc
nussion 15 smal Pregnancy has resulted 1n complete remission of
symptoms 1nd my asthema has developed n paucents after remos al
of a thymoma

Patents with myasthema are often sery poor surgical nishs
Thymectomy should not be performed as an emergency pro-
cedure, the patient should be w cll regulated and stabilized l:cgnfc
operation Neostignune should be given by teravenous d”Pm‘;’
g operation and a quabfied neurologist and anestheust should be
present fen 3d

Irradiation of the thymus gland for this discase has fe
vocates however, it may be useful i the preparanon of a P‘"}""
nish patient for surger and as a precoperatnc measure in e

thy moma group
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ACTH has been reported to produce remussion, but there 1s
some doubt of this (11, 12)
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PArRALYTIC DYSPHAGIA

31

Paralysis of the muscles of degluntion 1s a central nersous
system disease of bulbar ongin

LrioLocy

Aceording to Kubik (4), the vanous causes of paralyuc dys-
phagia can be listed 1n the order of frequency as follows
(1) Poliomyeliis — the bulbo-spinal ty pe (.)
(.) Progressive bulbarpalsy
(3) Infarction of the medulla
(4) Diphthentc neunus
(5) Infectious polyneunius with paralysis of the tenth nene
(6) Nerve trauma with glossophary ngeal paraly sis
Naffziger Davis and Bell (6) have reported a bullet wound 1n
jury to the ninth, tenth eleventh, and twelfth cramal nenves with
mability to swallow they desenbe in detail an ingemious surgreal
repuc by muscle transplantavon  Other rarc causes include
abscess of the medulla tuberculoma of the medulla and meningo
vascular sy philis Dy sphagra 1s also very marhed 1n rabies in which
disease the paucnt dreads even the sight of water (hvdrophobia)
because of the resultant exceedingly painful spasms of mouth
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lary v, and phary nv Another rare cause of dysphagia 1s borulsm,
which may cause paralysis of any of the motor cranmal nenves

Adams (1) recently discussed a pauent whose mayjor complane
was dysphagia In s pactent there was 3 defect 1n mitianng the
swallowing mosement According to Adams, “onc encounters
disturbances 10 the swallow mg mechamsm not nfrequently  Pa-
tienes with pseudobulbar palsy — that 1, with lestons 1n the
corticobutbar tracts bilaterally — lose the capacity to inttiate the
act of swaffow ng and bave dysarthna and dysphoma as well The
tongue retams 1ts bulh, and the jaw refles 15 exaggerated, i con-
trast to bulbar palsy (pohomy chuss, diphthena, progressnve bulbar
palsy ), sn which the tongue becomes atrophse Then, too, 2 cun-
ous difficulty in swallowmg 15 frequentdy seen with undateral
lestons 1n the medulla In the Wallenberg svadrome, vsually pro-
duced by a fateral medullary mfarcuon, the patent may lose the
capacity to saallow for weeks or months, others, howeser, if the
lesion 15 small have only the shgheest trace of dysphigra In
addition, coughmg havwling and clearing the phanynt of secre-
vons are inpasred Thus a unilateral affection of the vagus com
plex will certamnly disturb the act of swallowing

Other syndromes (associated with lary ngeal parahysis) which
may cause dysphagua are those of Vernct and Avellis (3, §) Inthe
former there 1s paralysis of the Jaryny, pharynx, soft palae and
sternocleidomastosd and trapeztus muscles In the Jauer there 15
paraly sts of the lary v and sofr palste on the same side some 1n-
vohement of the pharyngeal constrictors and somenmes contra-
Iateral foss of pamn and temperature sensius ity s the aeck trunk
and etremities We were recenthy quie confused m establishing
the diagnosss of Avellis’s syndrome 1n a parient who had had cxer
ston of carcinom of the tongue with nght hesumandibulectomy
nd nght radical neck dissecrion Nine months fater he developed
dyvsphagin and when an esophagram suggested a lobvlated fﬂ]\mg d;~
fect m che diseal by pophary nx at the yunction of the cen u;a csoph
agus reeurrent carcmnona was suspecred Lsophagoscopy, :ln“ o :(fi
was negatn ¢ and lary ngoscopy show ed the nght soeal cond mas
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poorly Further x ray study established the diagnosts of the syn-
drome of Avells, which in this case was probably due to throm-
bosis of the postenor cerebral artery mvolung the tenth and
eleventh nerves Although most pauents with this syndrome re~
cover m a few months, further thrombosts occurred with fatal
terminanon about one month after the diagnosis was established

~ —d

Fioere 108\ ray appearance of paralyms of pharynx. Note bariam reten-
ton 1n valleculze and in the py nform sinus.
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Syatrrovs
When the muscles of degluntion are completely paralyzed
the pauent 1s unable to swallow eaither liquids or solids Oxerflon
of sccrenons or food mto the larynn often causes spells of
chohing or coughing

Drac\osts

The dignosts may be e1sy of paralysss 1s thoughe of s a cause
of dysphagia The history, physical exannanon, and Iboratony
findings should suggest the diagnoses enumerated abose \-ryy
examinatton usually shows chat the bartun ss recuned m the py -
form sinuses (Fig 108) and may be spilled into the laryny and
trachea

Lsophagoscopy 1s not mdicated m ordinary cises of paralysis
Where the diagnosis 1s 1 doubt, however, or where foreign
body 1s suspected, esophagoscopy should be performed to ev-
clude mechamical obstruction or to remove the foragn body

TREATMENT

The cause of the parilysis should be ascerraned and surtable
treatment snstcuted Feeding tubes cn readily be passed through
the nose or mouth 1n order to manenn nutriwon 1nd fluid balince
Speenl care must be taken to ;v oid aspiration pneumonitis

Procwosis
The prognosis 15 that of the discase which has caused the

paraly sis

RLILRENCLS

Apavs Raystosp D Case Records of Massachusetts General Hos

1
pial New. Frgland J ted 56 710 1957
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EMOTIONAL DISORDERS oF

SWALLOWING

32

All disorders of swallon g for which no organic ezuse e be
found may be cluded vader the heading of emottanat drsorders
of swallowing> Variaus ather teams have beea 1ppited, meluding
“globus hy stericus, “hy stersed dy sphagaa® funcuonal or ‘psy~
chesomte dysphagra* and “spwm of the csophigus not associared
with any demonstrable orgamse discase *

Incipencr

Cmotional dy sphagia 1s exceedingly rare Dejenne (1) m 193¢
described 6 cases of hy sterical dy sphagra in his monograph on psy-
choncuroses Hurst () knous of no other recorded eases of hns-
terical dysphagia and says dhae tn his own experience it 1%
remarhably rare W hereas 1n che Fust World Y3ar he saw over
100 cases of hystereal aphona and over go of by stencal vomiting
mn soldiers he saw o case of hysterieal dvsphaga Mamy years age
Hurst made such a diagnosis i a few middle aged women bue he
1s now cominced thar the majority were evamples of the upper
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dysphagia-and-anemua  syndrome of Paterson (3) which 1s
easily mistaken for hysteria as 3t was by Plummer and Vinsen (4)
We agree with Hurst that there 1s nothing hystenical about the
dy sphagiz-and-anemia sy ndrome (see Chapter 13)

ETtorocy

The causes of emotional dy sphagia may sometimes be traced to
cancerphobra Some friend or relatve of the panent may be suffer-
ing from cancer of the esophagus and the patient may then imagine
that he limself has difficulty m swallowing Someumes the emo-
uonal disturbance begins when a pauent has difficulty 1n swallow-
ing a pill or he may be fnightened into a state of emouonal dys-
phagia by the belef that he has acadentally swallowed some
porsonous substance

SyarpTONS

Some patients with emotional dysphagia will not even attempt
to swallow The patient reported by Hurst conunued to chew
and did not appear to mahe any effort to swallow although she
spoke of the food stiching 1n her throat  Other pauents however
can swallow food but experience difficulty i domng so and the
food may quickly be regurgitated 1n whole or 1 part

Diacnosts

All organic diseases of the esophagus must be excluded before
a diagnosis of emotional dysphagiz 15 made Lven when an emo-
tionally unstable person presents umself with a somew hat aty prcal
history for organic disease one should not make a dugnosis of
emotional dysphagra without a careful chimcal study including -
ray examinanon and esophagoscopy It should never be forgotren
that emouonally unstable persons often do have orgamic discase
Malingening should be considered 1n the differential diagnosis
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