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I. The Pharyngo-cesophageal Sphincter.
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In the normal act of swallowing, it is customary

to describe two stages: a voluntary stage in which the
bolus lies in front of the pillars of the fauces, and
an invqluntary stagé in whieh it passes onwards into
the oesophsagus. In the former, the contraction of the
muscles of the lips and cheeks and the successive
elevation of the tongue, hyoid bone, and thyroid
cartilage, bringz the bolus between the palatiwe arches.
These are narrowed by the contraction of the glosso-
and pharyngo-palatinus muscles, and the soft palate

is tightened and brought in contact with the pharyngeal
wall, so preventing an exit through the nasal cavity.
The larynx is simultaneously closed by the action of
the laryngeal muscles - arytenoid, thyro arytenoid and
thyro-epiglottic - the arytenoid cartilages are
approximated; the food then slips over the epiglottis
and is gripped by the constrictors of the pharynx. The
lowest of these, the inferior constrictor, and especially
its lower half, the cricopharyngeus forms the boundary
betweén the pharynx and oesophagus, and it is on
affections of this area, the iirst of the physiologiecal
sphincters of the alimentary tract, that this study is

based.
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The pharyngo-oesophageal sphincter is normally closed
and only opens on deglutition; the closure of the muscle
ordinarily prevents the swallowing of air, It is
innervated by the pharyngeal piexus, - formed by the
union of filsments from the glossopharyngeal, the .
vagus and the ascending pharyngeal branch of the cervical
sympathetic - and branches are also supplied to it from
the external laryngeal and recurrent nerves. A transverse
section through the oesophagus just below their level
shows that the nerves communicate directly with the muscles
and that Auerboch's plexus is not interposed between the
circular and longitudinal layers. This plexus apyears,
as far as my sections show, usualiy 1-2 centimetres below
the entranée; Ei&i_i__ shows ganglia containing 3-5 cects,
sanidde that is a common finding two centimetres down, and
the number of cellsvin a ganglion increasesuntil the cardia
is reached, when 15-20 cells may be found in transverse
and 30 in longitudinal sections. The epithelial surface
is stratified and contains from 8-10 layers of cells, the
nerve endings, stme bulbous, some forked and some spiral
shaped are uniformly disposeaf round the surface. The
musculaMs mucosae usually cons-3ts of two or at the most
three layers of muscular tissue and in the submucous area,
the tubulo yacfemose nmucous glands and small collections
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of lymphoid tissue are held together in a fairly wvascular
stroma whieh is strengthened by elastic fibres. The normal
oesophagaal glands are always external to the muscularis
mucosae; sometimes however other glands are to” be found
whieh have the characters of the secreting mechanism in the
cardiasc end of the stomach and are therefore referred to
as upper cardiac glands. In 10 out of 250 oesophagi
exanined I have found patches of these glands at the
cricoid, varying from a few millimetres to nearly a
Centimetre in diameter, sometimes in one patch, occasionally
in two symmetrical patches and rarely as a scattered
collection of minute points. |

The surface when the glands are aggregated in an area
of any extent appears smooth and velvety, redder than and
slightly sunk below the surrounding epithelium and may show
at pogt mortem examination considerable auto-digestion.

Mieroscopically they appear as ii ritted into the
epithelium, the transition being always sharp, and they
are limited externally by the muscularis mucosae. They
contain oxyntic cells and presumabliy can produce acids

The muscular zone consists of striated muscle and
both longitudinal and cirecular layers are of similar width
and do not run entirely in circular and longitudinal
directions, many of the fibres having an oblique inclination.

The longitudinal layer at the top of the coesophagus is

arranged/



arranged in three distinct bandé,'an anterior attached to
the cricoid cartilage between the origins of the posterior
crico-arytenoid gmuscles and two lateral, continuous with
the fibres of the inferior constrictor. The anterior
spreads out fanwise and soon blends with the fibres of
the lateral bands, completely investing the tube.

It seems to me that on this anatomical continuity
between the inferior constrictor and the longitudinal
coat and not the circular coat ,rests the production of
peristalsis at the uppermost end of the oesophagus.
Peristalsis anywhere in the oesophagus depends essentially
on 8 relaxation of the area below the bolus and of
contraction in the area above it, and normally is governed
by the integrity of Auerbach's Plexus. In the situation
under discussion where Auerbach's plexus is absent, the
anterior band of longitudinal muscle acts as é brace to
the oesophagus and the contraction of the inferior
congtrictor in its pull on the external bands, widens the
area below it,

Affections oi the Crico-Pharyngeus Muscle.

Any lesion which affects the oesophagus may be formed
in this area, from the simplest inflammations to an acute
diphtheritic process. It may be involved in the

destructive/
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destructive efrects of corrosive poisons or impacted
foreign bodies and may suffer from the presence of exira
oesophageal inflammations or tumours. Its posterior
walli, the thinnest part oi the oesophagus, is the
comnon site of pulsion diverticulse, and any of these
causes may give rise to dysphagia.
But it is with diseases of the sphincter that I em
primarily concerned in this paper and before considering
the most important of these - non-relaxation and spasmodie
contraction -~ I shall just glance at two other affections
of little practical importance:- paralysis and aerophagy.
Paralysis of the sphincter is always part of a general
paralysis of the pharyngesl musculature and may be the result
of a lesion in the medulla involving the centre for swallowing,
or cortical when the musecular centres are involved by disease
of the lower end ol the ascending frontal convolutions oxr ,
the knee of theé capsule. In both,the lips and tongue are
usueliy involved before the pharyngeal muscleg, ana while
the lesion is usually inflammatory or embolic, paralysis
may quickly follow the toxins of diphtheria or botulism,
Once I have seen pharyngeal paralysis in a fatal case of
cerebro-spinal meningitis and once, a convineing history
of ptomaine poisoning upset by finding & small gumma in
the floor of the fourth ventricle.

Short of fatal paralysis of this order there is a

modified/
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modified paresis or lack of activity of the pharyngesal
muscles and sphincter)which ig not so uncommon and which
produces the same effects as pharyngo-oesophageal spasm.
This condition seemsg to consgist of slight organic changes
following possibly repeated pharyngeal inflammation and
associated with a feeble reflex and feeble muscular
response during the co-ordainated pharyngeal act of
deglutition.’ The lesion might be compared with the
paretic palate of chronic nasal catarrh where the paléte
is shrunken and almost immobile,'the mugosa atrophic and
the glands and musculature wasted. Tﬁe reilex is
diminished and the contractile power is feeble.
Aerophagy.

Air swallowing, as I have said, is normally prevented
by the closure of the erico-pharyngeus, and if voluntary
control of this muscle is learned, can take place at any
tine. The condition i;:zmeon ag it is more important
in veterinary than in medical practice. "Manger-bitingt,
or "erib-piting", the term by which it is known in horsé;,
consists in the animal biting repeatedly on the edge of
the feeding trough and swallowing draught after draught of
air until the belly becomes distended. The habit is
usually of very little danger to the animal which sooner
or later pagses the air, but may be risky for the rider

if the saddle girths be tied while distension is at its-

height,
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In human beings aerophagy belongs rather to the
category of bad habits than disease. In two imbecile
boys whom I had daily opportunity of watehing, no ill
effects of any kind erver seemed to be produced although
one of them literally spent his day in swallowing and
regurgitating air, At times it may be a cause of
atonic dyspepsia and may even lead to cardiac distress
or pseudo angina, but it seems to me that it generally
is a habit whioh many children learn and with development
as quickly forget, suffering no ill effects at all.

Non-Relaxation and Spasm of the Pharyngo-oesophageal sphincter.

These two conditions, differing only in the degree of
obstruction offered to the transit of food,are separated
from all other affections of this area by the characteristic
anaemia and frequent enlargement of the spleen and liver,
with which they are associated.

The two following cases are good illustrations:-

A married women, aged 45, was admitted to the Vietoria
Infirmary, Glasgow, and stated that she had always enjoyed
moderately good health until 5 years before,when she bggan
to have difficulty in swallowing. At first there was
inability to swallow pieces oi meat and sometimes if she
carelessly masticated crusts of bread a similar stoppage
took place until she had washed thé offending pieces over
with/



with a draught of fluid. A week or two might pass in
which there was ho difficulty in deglutition but the
condition gradually got worse until being afraid of choking
at every meal, her diet became reduced to liguids with
softened bread and butter. Two years after the first
onset of dysphagia she became pale and was weak and easily
fatigued, and became breathless on slight exertion.

On examination she appeared to be thin and the skin of
her face showed a pallor not unlike that agsociated with
Pernicious anaemia, The lips were dry and pale and a
fissure extendéd &ownwards from the junction of the lips
on the right side. The mucous membrane of the mouth was
pale and dry, and the tongue was smooth and devoid of
papillse. The pharyngeal wall showed a similar waxy
appearance and the lowest levels of the'pharynx showed
bands converging to the centre as if closing tightly the
opening.

The heart sounds were soft but pure.

The spleen was palpated 3 finger breadths below the
ribs and extended to within two inches of the umbilicus.
The liver was Jjust palpable below the costal margin.’

The reflexes, deep and superficial, were found to be
normal throughout and no alteration of pupils or of any
ot the special senses could be detected.

Blood/



Blood examination,

Red blood corpuscles, 2,500,000 per c.m.
White " " 5,000 " T
Haemoglobin . . . . . 15%.

Polymorphonuclear corpuscles . . . 50%

Iymphocytes « « « o« o ¢ « o « + o .45%

Eosinophile o« « o s o+ o « « » o #2°5%

HyaliNe o v o o o ¢ o o« o o o o 259

The red biood corpuscles stained evenly, were of normal
size, showed slight poikiloeytosis but no nucleated forms.

The Wessermann Reaction was negative and the Van demn
Bergh reaction was negative. No occult blood was
detected in the faeces and the urine was free from any
abnormal constituent.

Fractional Analysis of Stomach Contents.

%’ :-:’2: 1 hI‘.’" l%‘o _Z_
Total acidity 10 15 25 35 40
Free HC1. - - - 10 20
Starch + + + + +

Bile -

Blood was absent, mucin sxcessive. Mieroscopical

examination revealed nothing of any importance.
Bacteriological examination of the throat showed

streptococci and Leptothrix filaments; blood cultures

were negative. When she was discharged, recovered,strepto-

cpccl were still present in the throat.

In/
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In view of thelétrOPhic changes in the lining of the 5§/
mouth and pharynx, the Hydrogen Ion Concentration oi the

saliva was estimated and PH was found to be 6-4, - slightly

~on the acid gide of normal.

Treatment consisted in passing a bougie through the

sphincter and the administration of a mixture of arsenic and

-iron. In three monthsg the splenomegaly and enlargement

of the liver had disappeared, she was eating without
difrieulty, meat, apples, prunes,and the red bplood
corpuscles numbered 4 millions with a haemoglobin percentage
of 75.

Very little difficulty was encountered in passing
the Einhern tube so that this is probably an exampie of
non-relaxation rather than spasm of the sphincter such ag
was found in the following:-

A single woman, aged 42, was admitted complaining of
severe dysphagia anda general weakness and debility. She
was pale and ill looking and for six yéars had found that
swallowing had become daily more difficult; at times she
said she could swallow nothing. She attributed the
onset of her symptoms to no particular cause and she had
otherwise been in good health.

The red blood corpuscles numbered 3,600,000 e ¢aw.

Haemoglobin 40%.,:
Leucocytes 4000.

Difrerential count, iolymorphs, 50%.
Lymphocytes 28%.
Eosinophiles 24,



10.

Wasgermann Reaction - Negative.

A Fractional test meal analysis could not be employed
as she could not swallow the Einhar tube.

Bacteriological examination revealed Streptococei in
the throat swab, blood cultures were negative.

The spleen was enlarged and palpable but the enlargement
was not excessive: the liver was just obvious below the
“costal margin.

There was general and rather striking pallor of tne
face and of the mucous membrane oi the eyelids and lips.
There was atrophic glossitis and the mouth generally was
'dry and parched.

Py of saliva was 6-4.

Firm looking bands were seen in the parchment like
pharyngeal wall, radiating to the oesophageal introitus.

No general anaesthetic was used for endoscopic
examination and when the oesophaguscope entered the
sphincter it was‘iightly gripped so that any iurther passage
wag prevented,

A second examination under chloroform anaesthesia
was made and the,sphincter stretched. After the subsidence
of the pain and irritation of the mucosa consequent on the
dilatation, she improved rapidly. Iron, Arsenic and smail
doges of Thyroid were administered and in a week or two no

difficulty in swallowing food was encountered;

An/
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with the closure of the pylorus by a well defined anatomical
sphincter. Were there any real similarity between the
closing of these two 6rifices one would expect that the
gdministration of atropine would produce similar effects
and that dilatation of the cardia would foliow.
| I have investigated this in a large number of normal
gsubjects, in those who had diseases other than oesophagmal,
and in gastric and duodenal ulcers, in which the administra-
tion of atropin or belladonna before examination is a
routine procedure of the radiologist. Every case
.eiamined was well under the influence of the drug whether
judged by the dryness of the moﬁth_or the state of the
pupils. '
Barium carbonate was administered‘in two strengths.
In one, 2 0z, were suspended in a pint of water, so that
a Barium drink resulted, the other was nearly of the’
consistence of 'porridge and about 5 0z. of Barium were gener-
ally used, althdugh the actual amount differed from time to
~ time without any substantial effect on the results, the
essential point being that in one you had a fluid and in
the other a sémi‘solidvmedium: In swallowing fluids
an unbroken wave‘traverses the oesophagus, halts slightly
at the cardia and passes on to the anterior wall of the
stomach, the whole process timed from the reqﬁest~to

swallow/
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An examination of the gastric contents revealed
the presence of Free Hydrochloric acid, and a blood
examination a month after she had leit the hospital showed
4,500,000 red éorpuscles, 6000 white. Haemoglobin 70%

and the spleen was no longer enlarged.

These two cases reveal very clearly the limits of the
pharyngeal condition encountered in this syndrome. The
blood changes, the splenomegaly and slight enlargement of
the liver are practically the same, but in one, the Einhar
tube is passed relatively easily, the other resists the
bassage of an oesophagoscope. It is because of these
variations in the condition of the sphincter that so much
confusion has arisen in descriptions of this syndrone.

The examples of non-relaxation were seen more often by
rhysicians; the severe spasmodic cases by laryngologists.
It is not thereifore surpfising that Plummer firsf calied
the condition hysterical dysphagia and that Brown Kelly(l)
and D.R.Paterson(Z)described it as spasmodic contraction of
the pharyngo-oesophageal sphincter., At first sight we
might easily imagine that the American and British observers
were describing different conditions for Plummer and even
more, Vinsonfs) stressssthe ansemis and splenomegaly while

the British laryngologists describe in detail the atrophic

changes/
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changes in the buccal and pharyngeal mucous membranes
and the frequently unyielding nature of the sphincteric
spasm although at the same time they draw attention to
the pallor and anaemia, which they naturally conclude 1is
secondary to the deprivaetion of food rich in iron and other

egssentials.

Age and Sex Incidence, and social condition.

In the present series of twenty-five cases all the
patients were women, 15 married, 10 unmarried; the
youngest was 41, the oldest 60; the average age was
47.1 years. (Table I.)

The condition is not apparently limited to any one
class of the community. Some of the patients were poor
, and probably always undernourished; others were of
good social standing and no fault could be found either
with their surroundings or manner of living,

Syphilis and alcoholic indulgence can be excluded
as causative factors and there appears to be no connection
between this syndrome and the globus associated with
hysteria.,, Many of the sufferers are nervous, worried
looking, and easily upset by trifles, but they often
state that their nervousness is due to fear of choking,

and only commenced with the onset of dysphagia.
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Symptons.
Dysphagia is referred to the level of the larynx and
the complaint is made that there is an unusual tightness
or the throat or that something behind the larynx is

gripping the food. Pain is not usually mentioned as in

"uleerated conditions, and in only one case, No.,22 of

this series (Table I) was there referred pain. This
patient stated that when the food was gripped she had
also a pain in the back of the neck. The dyspnagia is
more exaggerated when the woman is tired and is more
troublesome at an evening meal than at breakfast. In
one case, whenever swallowing might become troublesome, she
took a glass of water and if she regurgitated this some
glairy mucus followed, deglutition then proceeded without
any difficulty as far as that meal was concerned.

Sometimes there is a story of having been choked by
a particular piece of meat, bread or vegetable, orc
of a piece of crust or a raisin having "stuck in the
throat", but it is uncommon to hear that the throat has
been scalded by hot food or fiuid though sometimes dysphagia
is dated from the impaction of a sharp substance such as
fishbone.

At other times the onset of the disorder is gracual
and suacen attacks are separated by intervals of varying
length in which deglutition proceeds normally. The

result, in the long run, is the same and food hes to be

nasticated and swallowed with punctilious care; inevitably
the/
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the diet becomes reduced ~ meat, vegetables, fruit are
banned; bread unless softened is avoided and tea or coffee
and semi-solids become the daily rfare. Even then there may
be frequent catching orf a fragment at the oesophageal entrance
and distressing efforts are made to dislodge it, while
regurgitation takes place if water is used to wash it down.
The eating of meals amongst strangers becomes a nightmare,
and conversation or any distraction from the immediate
task of swallowing, is impossible.

In the milder and earlier cases, examination of the
mouth and pharynx may reveal nothing beyond a pale and
waxy looking mucous membrane with the tongue smooth and
devoid of papillae. Later there are fissures extending
outwards from the junetions of the lips, and the pharyngeal
mucosa is parchment like, dry and atrophic with a tendency
to bleed on manipulation. When the disease has lasted for
some time, or when the symptoms are so acute that there may -

be difficulty in swallowing fluids, the endoscopic appearances

iare more definite. "It is found that the deepest part of

the hypopharynx does not present the usual sphincter like
appearance,’ Instead oi rounced folds or cushions of mucous
membrane forming a stellate arrangement, tense bands pass

in/
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pin various directions with their thin edges pressed

' tightly together; The entrance fo the oesophagus appears
és &8 pinhole or small irregularfopening and not in the
middle line." (Brdwn Kelly).

At othef times the opening appears as an obliquely
placed slit, again it would seem to be closed.by'a web
passing back from the cricoid. Dan Mackenzie (4) has
reported two cases in which the lumen wasrreduced t0 a small
circular oritice 3-5 m.m. in size, both of which resisted
dilatation with the tubes

Vinson in his paper while agreeing that the mucosa of
the mouth and pharynx is often dry and atrophic, states
that no oesophageal web was ever seen by him and in this his
~colleagues Moersch and Conner concur, although the latter
authors come nearer to the view oif the British laryngologists
when they remark that "while none of our patients complained
of a lump in the throat, they said that during the periods
when they were able to eat they could feel something relax
in the throat. Might it not be possible that due to some
nervous straln such a spasm occurs or is even brought on
through an infection? In thé final analysis, the condition
may be found to be on the same basis as cardiospasm.”

As regards the throet condition, it only remains to be
gaid that one of the patients in the present series had

also cardio spasm, presumably a reflex spasm because

treatment oi the condition at the upper end cured her, and
that/
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that as a diagnostice point the dysphagia of cardio spasm is
occasionally rerferred high up and the obstruction may be said
to be at the laryngeal level.'

Blood Changes.

With one exception, the pallor of these patients was
gtriking and as distinctive as the facial appearance of
pernicious anaemia; no degree of jaundice was ever seen.
The hair in some cases was dry and brittle and in four
cages there was seborrhoea of the scalp. The skin
generally was moderately tense and no changes such as might
be found in nyxoedematous patients were ever encountered.
These were specially looked tor as the age of the sufierers
and the original thyroid treatment of Fhummer suggested
that the thyroid secretion was at times deficientd

A summary of the detailed blood examinations is given
in Table I and it will be seen that the changes there are
eséentially those of cholorosis or mild secondary anaemia
with a éonstant and considerable reduction in the percentage
of Haemoglobin. The red blood corpuscles are reduced but
never to the same extent; the leucocytes with two
exceptions, Cases 2 and 21, are well within normal limits
and the differential count reveals nothing moré than
relative slight lymphocytosis.

Splenomegaly:

« Enlargement of the spleen was found in eight patients
put of the twenty frive, seven were not examined. In ny

experience/
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experience the enlargement is usually definite, the spleen
being palpable on deep inspiration two or three inches
below the margin of the ribs. In four cases the liver was
algso enlarged but never to the same extent.

Examination of the urine was negative and fractional
analysis of the stomach contents, where it was possible to
‘pass an Einharm tube always revealed free Hydrochloric
acié; microscopic examination of the stomach contents
revealed no constant change, and occult blood was never
found in the faeces.

Neurological examination was negative, the reflexes
being easily elicited and though some of the patients were
emotional and highly strung others might be described as
almogt lethargic.

Referred pain was only mentioned on one occasion and
appeared to be quite definitely centred over the 5th and
6th cervical vertebrae.

The debility which is naturally associated with
changes of this nature is seldom so outstanding as one finds
for instance in prolonged starvation or continued toxaemia
nor is the loss of weight very great. One patient had
lost a stone in 5 years, another 8 lbs. in 3 years.

The signs or the syndrome may theretfore be briefly
sumnarised - glossitis and atrophy of the oral and
pharyngeal mucosae, deiinite reduction in the haemoglobin

bPercentage/
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percentage, and some diminution of the red blood corpuscles,
frequent splenomegaly and sometimeé enlargement_ofAthe
liver; and the symptoms - dysphagié referred to the ievel
of the larynx, with loss of.appetite, debility and
nervousness.,

Differential Diagnosis.

Although in practice this syndrome.usually requires
only to be differentiated from cancer of the hypopharynx,
gso far as throat conditions are concerned, consideration
should embrace all forms of dysphagia at the upper end of
the gullet - paralysis following bulbar or cortical lesions,
wleeration from syphilitiec, tuberculous or other infection,
stricture rfollowing injury or the ingestion of a corrosive
poison, cardio-spasm referred high up in the gullet, pulsion
diverticula at the oesophageal entrance, aneurysm or
mediastinal tumour, congenital webs of the oesophagus.
In my experience, however, it is with none of these that
confusion arises but with pernicious and secondary anaemia.
Iwo of the twenty rIive examples recorded here were diagnosed
es and treated for pernicious anaemia., In three others
where secondary ansemia was the diagnosis, no complaint of
dysphagia was made until long after treatment had been
instituted., In one case the patient said that she dian't
want to speak about her difficulty in swallowing, as she
was afraid that an operation on her throat would be
performed. Another was satisfied that for some years

past/
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past, she had suffered froﬁ‘"a small swallow" and looked
upon it as a dispensation of Providence. The third, to
whom attention was drawn because of the long time she took
over whatever food was placed before her, was told by
someone that she had "rheumatics of the throat muscles”
and from hér experience of that ailment in the more mobile
parts of her body was convinced that no sme#lioration was
to be had Trom treatment.

| The diagnosis is made on the negative results of
Wassermann, X-ray and neurological examinastions, the
absence oi clinical evidence of malignant disease, aneurysm
or other obstruction to the ontlowing oesophageal contents
and the absence\of any history of swallowing corrosive or
other destructive liquia; while on the positive side there
is anaemia without any substantial loss of weight, frequent
enlargement of the spleen and liver, the presence of frée
HCl in the gastric contents, ana tane fact that the dysphagisa
is often as marked on the first day of the disease ag on the
last; finally the preponderance of these cases amongst
women of middle life will naturally be considered.

As regards the value of X-ray examination, it is difiicult
to form a definite opinion. A lesion of the oesophagus or
of the mediastinum will at once be apparent but I have found
in watching these examinastions of the pharyngo-oesophasgus

Junction great diffieculty in deciding what was actually

happening/
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happening at the sphincter, and it is still more difficult
to be certain of what Tactors were responsible for the
delay occurring between the request to swailow and the
appearance of the Barium in the gullet. In general terus
these patients will not or cannot swallow the opagque meal;_
they equally refuse the Barium drink - one ounce of Barium
to a pint of water, - 1ii spasm of any degree is presenf£
If non relaxation or perhaps slight abnormal tonus of the
sphincter is present, delay between the request to swallow
and the appearance in the oesophagus takes place, bﬁt one

has no means of judging whether this is due to actual blockage

at the sphincter or 1s the result of the dryness of the

Patient's mouth and a certain amount of repulsion to
swallowing, The psychical effect of X-ray examination on

many of these patients is in my experience harmfuls

Treatment and Resulits.

The treatment is fortunately simple and effeétive and
consists in passing a bougie or oesophagoscope or some form
of dilator, according to the degree of resistance met with
on examination, In very mild cases the passage of the
Einh@®rn tube often makes swallowing easier for days afterwards.
At the same time it seems necessary to impressppon the
Patients that benetit will result from tne instrumental

interference and should they be in hospital to see that

before/
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before their discharge they do eat meat, vegetables,
walnuts, prunes and crusts of bread. The passing of
bougies blindly is generally deprecated in this country

as false passages may easily be thus made in the submucosa.'
American authorities, howgver, do not lay such stress on
oﬁtaining e well illuminated view of the hypopharynx and state
that the passage of any bougie is often sufiicient. Here
again, I think, the apparent contradiction is due to the
different aspects of the syndrome which have been reported
by the English and American authors. As a useful practical
rule it seems to me that if the Einhern tube passes
relatively easily, treatment with any swallowed bougie will
probably suffice, Hurst's weighted mercury bougie probably
being as useful and as free from risk as any. If, however,
the Einh®rn tube cannot be passed, thern the illumination

of the hypopharynx should be as complete as possible and the
dilatation performed by an expert and under general
ansesthesia.

A mixture of irom and arsenic or iron alone is
administered and usually as soon as the dysphagia disappears
the haemoglobin percentage begins to increase and the spleen
returns to its normal size. In a successful case this
seldom takes more than 6-8 weeks. Plummer advised the
administration of Thyroid extract for some +time after the
dysphagia ceased, on the ground that the prolonged

starvation had resulted in a limitation of the body's need
for/
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for bhyroid, and that a disuse atrophy of the gland had set
in,iand whether hig theory is correct or not, the addition
oif small doses oif Thyroid appears to hasten the disappearance
of the pallor and anaemia.’

None of the patients in this series has yet had any
recﬁrrenee of symptoms, some have been well for more than two
years, In this connection, though particulariy dealing with
serious and long-standing cases, Brown Kelly writes "At the
first attempt to swaliow after treatment, the patients felt
'as if something had been removed, and at once announced that
they were cured. Two or three days later, when the soreness
due to examination had passed off, they ate ham, prunes and
other foods of which for years they had been unable to
Dartake.  They also found that they could converse at
meals, and that they need not pay constant attention to
mastication or be nervous about swallowing.

‘Some of the patients have had no return of their
gymptoms after an interval of one or two years; others
after a few months have felt the need of care and have
shown a slight tendency to choke. In exceptional cases,
after an improvement lasting from one to three months,
there has been relapse, but normal deglutition has been
re~established - at least temporarily - by the passage of a
bougie."

It is of interest in passing fto note the effect of

treatment by liver extract on this syndrome. Two of

the/
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" of the cagses, as8 I have said, were for a time treated as
pernicious anéemia. In each case the number of red

blood corpuscles increased rapidly: in one from 2,500,000
corpuscles to over 4 millions in 5 weeks: in the other
from 3,000,000 to 4,400,000 in four weeks. In each case
the haemoglobin percentage was practically unaltered, in
the first Hb on admission was 15%, at the tine of the
second count 18#; in the second the Hb remained stationary
at 40%. The pallor of both patients was unaltered; and
they appeared to be more breathless on exertion as a result

of treatment by this nmeans.

Btiology and Pathology.

In any attempt to elucidate the pathology of this
conaition we are faced at the ocutset by the difficulty of
determining whether the dysphagia precedes or is the
result of the anaemia. In 15 of these cases dysphagia
appeared to be the first symptom and at periods varying
from two months to a year thereafter, the pallor was
noticed by them or commented upon by their relativqs(

In two, it was difficult to ascertain the sequence of
development, and of the remaining five, three thought

that they had been pale before difficulty in swallowing
developed and two were quite positive that pallor, unusual

pallor and weakness preceded the dysphagia. Vinson, and

Moersch/
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Moersch and Conner have had similar difficulty in investigat-
ing this point in America.

Wheh anaemia precedes the dysphagia, we must présume
that the atrophic chanses in the oral anu pharyngeal
mucosae are analagous to the glossitis of pernicious anaemia
and in some of the patients described here, the glossitis
wag that of pernicious anaemia. - More oiten, I thin@, the
dysphagia is the beginning of the disease and that the anaemia
is the result of the diftriculties of deglutition with the
congequent curtailment of foods rich in iron and other
essentials.

In a case of pellag¥a which I saw some years ago and
which is not included in this series, dysphagia developed
fairly early in the disease. It was not the result of any
oral or pharyngeal ulceration, - not uncommon changes in
vellagda - and was not, I now know, due to any paralysis
of the pharyngeal muscles resulting from brain involvément7
but was defiﬁitely the result of spasmodic or tonic
contraction of the crico-pharyngeus arising in the course
of the disease. It nas been suggested by Hurst that a
streptococcus in the throat is responsible alike for the
anaemia and the dysphagia. Streptococei can often be
isolated from the throats or these patients; so also can
pneumococeci; both are freguently enough iound in any series

of throats. But in four cagses in which I have tried to

agglutinate streptococei with the patient's serum, I have

been/
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been unsuccessful and the results of treatment would

aprear toinegative this suggestion. Nearly all other

observers agree that this syndrome results from a

deficient dietary. We cannot, however, in any considera-

tion of etioiogy, neglect the fact that practically every

fase occurs in women at or about the menopause, and the

possibility of a vicious circle - a debility and anaemia

agsociated with the climacteric, consequent changes in

the pharyngeal mucossa, then dysphagia and limitation of

food, with reéulting accentuation of anaemia and splenomegaly.!
The actual production of the dysphagia I take to be

due to the efrect of the atrophic processes on the nerve

endings in the pharynx. These may be inflamed or they

may be destroyed; the starting meéhanism of the rexlex

arc is at fault and the swallowing movements auifer. At

the same time the mucous glands in this region which normally

facilitate swallowing are dry and may be atrophic; in short,

the swallowing reflex is not normally and instantly

initiated and completed. The block takes place at the

cricopharyngeus and I have already mentioned that this

muscle receives a branch rrom the superior cervical ganglion.

How far this nervous supply may be responsible for the

development of spasmodic contraction is an attractive but

rather fruitless field of conjecture. In anxiety states

and/
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and even ordinarily under the inrluence of fear or emotionm,
the difliculty of swallowing food is common knowledge anda
expefience, and again the obstruection is quite definitely
at the sphincter. The pathological basis of the form of
dysphagia under discussion is in my opinion centred in the
nerve endings and particularly the nerve endings on the
mucossa immédiately above the crico-pharyngeus.’ The first
efiect or their digorder is an achalasia of the muscle so
that an interruption rather than a complete hold up of the
swallowing movements occurs. Soon the unrelaxed muscle
becomes subjected to direct pressure from the bolug and now
probably spasm is elicited by this abnormal method of
stimulation.

It is clear, if my explanation be correct, that the
actual destruction of mucosa by the impaction of a foreign
body, by ulceration or by malignant disease might produce
spasm in exactly the same way and this, in fact, is found
frequently.

Carcinoma of the Hypo-pharyngus.

No review o1 pharyngo-oesophageal spasm could be
Justly concluded without some reference to the frequency
of carcinoma in this area in middle-aged women. From
70-80% of'all cases of carcinoma of the hypopharynx are
found in women, and it is frequently preceded ror months

or years by spasmodic dysphagis such as we have been

discussing./
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discussginge. At other times the onset of the disease is
more insidious and the first examination may reveal the
ulcerated mass at the cricoid. The carcihoma is usually
of the squamous celled variety although occasionaily it
may arise from the mucous glands, It is interesting, in
passing, to note that no example arising from the upper
cardiac glands has yet been described. The tendency of
the growth is to encircle the oesophagus, and early to
involve the lymphatic glands which drain this area - the
deep cervical and pharyngeal.

It ig difficult to believe that fwo conditioné so
definitely related in their age incidence and distribution
are not even more intimately connected, and conceivably
by a common cause.

There is no known difference in the histological
appearance of the pharyngeal mucosa in the two sepdes, and .
no greeter liability to damage in women. So,it may be,
that with the climacteric there is a proneness to changes
in the pharyngeal lining which in one becomes manifested
as a gpasmodic dysphagia and in another leads to malignant

proliferation.
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TABLE I.

Blood Examinations.

Age. R.B.Corpuscles. White. Hb. Differentials

l Pir ¢ b 2T .
1 45 1 4,200,000 7,200 50 Normal
2 60 | 3,500,000 5,800 40 Leucopenia
3 50 ,300,000 . 6,600 50 - Normal
4 55 g,ooo,ooo ,200 60 Normal
5 45 | 3,850,000 ,400 50 "
6 47 | 4,000,000 6,200 55 "
g 50 | 3,820,000 6,100 55 "
52 | 4,160,000 6,400 58 n
9 45 | 3,840,000 6,800 60 "
10 50 | 4,200,000 5000 55 n
11 46 | 4,400,000 , 800 52 "
l2 | 48 | 3,600,000 5,800 48 Leucopenia
13 4 4,400,000 6,200 50 Normal
14 46 { 3,920,000 6,800 48 "
15 48 | 3,300,000 6,700 40 "
16 44 | 4,100,000 8,200 50 "
1 42 | 5,500,000 - 7,000 50 "
1 45 | 3,200,000 5,600 50 " '
19 45 | 2,800,000 3,000 15 Leucopenia
20 42 | 3,000,100 4,000 40 "
21 50 | 3,500,000 6,000 50 Normal
22 44 |\ 3,400,000 5,000 40 Leucopenia
23 42 | 4,000,000 6,000 25 Normal
24 45 | 4,200,000 6,500 40 n
25 48 | 3,800,000 7,500 50 o

Average 47.6 3,972,000 6,270 47.6
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R TABLE II.

General Ixaminations.

Saliva PH Spleen. Liver. Free HC1 Throat Swab.
1 6.4 Normal n.e.* Ne€. Streptococcus &
Leptothrix.
2 6.2 Enlarged enlargea n.e. Streptococcus &
3 6.6 Normal n.e. n.e. Streptococcus
4 6.9 n.e. n.e. n.e. n.e.
5 6.4 Normal n.e. n.e. Pneumococecus &
‘ Staph. Aureus.
6 6.6 Normal . n.e. Ne€. Pneumococcus &
: ' Staph.Albus.
g n.e. n.€, ' n.e. n.e. n.e.
6.4 Normal Normal Present. | Pneumococcus.
9 6.6 Ne.es n;eo nN.€., NeCo
10 6.4 normal Normal Present. | n.e.
11 6.6 n.e. Ne€e n.e. Leptothrix filaments
12 6.4 Normal Normal n.e. Pneumococcus &
Staphylccoccus.
1% n.e. n.e. n.e, n.e. n.e.
14 6.9 Enlargea Normal Present. Streptococcus.
15 1 n.e. Engarged n.e. NeE. Pneumococci &
Staphylococcus.
16 n.e. Yi.e. n.e. n.e. n.e.
17 6.6. Normal Normal Present ¥.calarthalis.
Staphylococcus.
18 6.4 Enlarged Enlargec | Present Ne€e
19 6.2 Enlarged Enlarged | Present Streptococcus,
Leptothrix.
20 6.4 Enlarged Enlargea | Present Streptococcus
21 Nees Enlarged Normal Present. Pneumococcis,
Staphylococcus.
22 6.2 Enlargec Normal Present Streptococcus.
23 n.e. Ne.€. Ne€o N.€. n.e.
24 6.2 Normal Normal n.e. Prneumococeus.
Staph.m.caiaffhalis
25 6.4 | Normal Normal Present Streptococcus.
LA ——f 53 =======:==-=============b======================= E======================

« . F¥= Not examined.,’



2 THE CARDIAC SPHINCTER.

- —— oy o~ -

The increased interest manifested in disorders of
the lower end oi the oesophagus during the last few years
has given currency to so many misleacing statements:
regarding its elementary structure and function, that a
re-investigation seemed degirable and appropriate.
Authoritative statements, such as the following, made
thig the more necessary:-

"The law of double innervation ruling in the vegetative
system thus also applies to the oesophagus, on the
one Jand by the sympathetic, on the other by the
parasympathetic (von.Greving).' A

"In the first place 1t is o be emphasized that the

view of the antagonistic innervation of the internal
organs by the parasympathetic and sympathetic systems,

cannot be applied to the ocesophagus (Hofer and Spiegel).

Newly born chilcren, and foetuses oif six, seven and
eight months have been used for dissection as easge of
manipulation makes the following of nerves & comparatively
light task, everything can ve cut aﬁay that is not needed.

On the physiologicel side, no animal experiments have
been periormed as the work of earlier investigators has
been generally confirmed, and is accepted by all.

X-ray examinations with varying concentrations of
Barium carbonate have been made instead and a large number
of normal and abnormal ocesophagi have been screened.

In/
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A Ip the first Place it is necessary to hage a clear
conception of the diiierent‘areas of the lower end of the
oesophagus. (Fig, RO )

The transition from the squamous epithelium of the
oesophagus to the cblumnai‘epiﬁheliﬁm is obvious to the
naked eye, at the cardia, by the fact that a pale surface
suddenly becomes redder in colour. From this line to
the upper 1limit of the diaphragm is the cardiac canal,
Above the diaphragm we distinguish the thoracic oesophagus,
below the lower limit of the diaphragm, the abdominal
oesophagus, between these we have the diaphrégmatic
oegsophagus completely invested by the diaphragm on its
posterior and lateral surfaces, surrounded but not to
the same depth on its anterior aspect. The upper limit
‘of this segment, the hiatal level, is the hiatal oesophagusy
Just above the diaphragm the tips of the lungs lie close
to the oesophageal wall and in deep inspiration must press
upon ity

Nerve Suppliy.

The nervous mechanism of the upper limit of the oesophagus
has been described in the previous study on the pharyngo-ocesophageal
sphincter. The cervical oesophagus is supplied by the
recurrent laryngeal which usually enters the wall by a series
of parallel branches. In the thoracic course the descending

vagi join to form the oesophageal plexus, surrounding the

gulliet.

Ity



It is usuelly stated that a branch passes to this
plexus from the great splanchnic nerve or ganglion. In
none of my dissections have I found this connection, but
there appears to be a fairly constant branch on both
gides from the 4th sympathetic ganglion. Nor have .3
I found except once any branch going from the great
splanchnic nerve to thé ocesophagus at allys In one
example on the left side theré appeared to be a short
commection between the great splanchnic and the lpwer end of
the oesophagus just above the diaphragm.

After the formation of the plexﬁs the vagi resume
their course, the left inelining to the front and the
right behind and in this position enter the abdomen with
the gullet, to supply respectively the anterior and posterior
aspects of the stomach,

No direct branch from the sympathetic chain, gfeat,
splanchniec or lesser splanchnic, from the.level of the
4th ganglion to the diaphragm, was usually found, so that
apart from any sympathetic branches which may be
incorporated in the vagus from the cervical ganglia, or
come indirectly to if through the recurrent, my dissections
have failed to reveal any supply from the sympathetic system.’

Below the diaphragm it is more difficult to be
confident of the results oi dissection as ganglia are so
numerous and so clogely associated, and the supply to the

cardiac/
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cardiac end of the stomach is considerable. But even
to the abdominal oesophagus I could not follow twigs that
were constant in each dissection and my conclusion is
that the nerves from the sympathetic chain which reach
this area, accompany the arteries, - the left inferior
phrenic, and the left gastric - and may be subordinated
only to their wvaso-motor control.

The only remaining source of sympathetic supply
is the phrenic which in addition to its origin from
the 3rd, 4th and 5th cervical receives fibres from the
cervical sympathetic chain, this root contrasting with
the cerebrospinal fasciculus by its greyer colour.s
Hacques and Rousseaux in their investigation of the
innervation of the lower sphincter of the oesophagus
ascribe the sympathetic supply to this bundle. They
distinguish a digestive diaphragm, essentially the
nugele slings surrounding the oesophagus and a
respiratory'diaphragm, a term applied to the rest of
the muscle, The former they state is involuntary and
the latter voluntary. The sympathetic branch is
continued to the phrenic plexus and tfrom there the
abdominal oesophagus receives its sympathetic supply.
This hardly explains the sympathetic innervation of the
diaphragmatic oesophagus. There is no continuity
between the fibres of the diaphragm and the muscle of

the oesophageal wall, on the contrary there is a
distinct/
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distinct separation by mocerately firm fibrous tissue.
Again the relations orf the phrenic plexus on either
gide are slightly different; on the right side moét
of the fibres go to the inferior vena cava; on the
left side they accompany the left inferior phrenie
artery and with this vessel reach the oesophagus, but
my impression is that they are confined to that vessel
and do not innervate the wall.,

My conclusion from my aissections is that there is
no constant sympathetic supply to the oesophagus, from
the upper limit of the stomach to the level of the 4th
ganglion in the sympathetic chain,! This view receives
strong support from the experimental side. In experi-
ments carried out by Williamina Abel in Glasgow it
was found that section of one vagus nerve gave rise to
" distinet delay in the transmission of food through the
oegophagus and to persistence in the tube of some of
the swallowed contents for a considerable time.

Double vagotomy, (one vagus being cut below and the
other above the origin of the recurrent laryngeal
nerve) led to complete stagnation of the Barium Meal
with eclosure of the cardia, and in time to dilatation
of the oesophagus.

Hofer and Spiegel confirmed these results and also

showed that it was impossible t0 demonstrate any change

in the peristaltic oesophageal movements in cats

or/
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or ravbits, despite the bilateral removal of the superior
cervical ganglia, cervical sympathetic, the stellate
ganglion and splanchnic nerves. Further they showed
that the changes produced by section or interierence

with the vagli developed whether or not the sympathetic
nerves were retained.

Dilatation of the oesophagus very rapidly developed
in rabbits but took longer in cats. In the latter after
vagotomy, the lower half of the oesophagus becomes
funnel-like from increased tonic contraction of the
cardia but single peristaltic waves are observable, which
drive small guantities into the stomach. Apparently the
lower third of the oesophagus in the meat eating cat
regists stretehing for a longer period than the plant
eating rabvit, as indeed might be expected from the
thicker musculcodhs mucosa in the former animal, In dogs,
too, spasmodic contraction of the cardia following
vagotomy leads to a spindle shaped dilatation similar
to what is seen clinically in man.

Histology.

A transverse section of the upper end of the
oesophagus has already been described and examination
of a section through the cardiac canal reveals no great
differences apart from the essential ones, that in thié

area a collection of nerve cells - Auerbach's plexus - is

presenty/



present between the circular and longitudinal muscle
bundles and that the muscle Tibres are unstriated. (Fig., 2 )
The layers forming the epithelium are generally more
numerous, the muscu%éus/mucosg/is somewhat thicker; ;ﬂv@/ /?
there is rather moré elastic‘tissue in the submucous |
layer and cardiac glanas are to be found at times
situated in its
The muscular coats are of nearly equal thickness and
the ganglia, often 7-9 in number, are spread egqui-
distantly around the tube. If the view of a single
ganglion is required sections made in an oblique rather
than a transverse direction are the better procedure.
No layer of nerve cells corresponding to lMeissner's
plexus in the submucosa of the intestines is found in
the oesophagus. My preparations (Fig. 3 ) stained
by Bilichowsky method sihow that the nerve strands
after coursing over the circular muscle bundle sometimes
unite to form a thin layer in the subnmucosa before
finally mending out the nerve endings to the epithelium,
and occasionally there appears to be a nerve cell here
and there but my impression is that these are rather
swellings at the junctions of fibres or on the course
of gsingle fibres, than nucleated cells. They are
certainly never seen in any sections except those stained

with silver,

In/
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In Auerbach's plexus, the nerve cells -
increase in number from the upper end of the oesophagus
downwards.

In the topmost centimetre I have never seen nerve
cells, seldom in the next centimetre and then oiten one
cell in a ganglion. Two centimetres down they usually
number 3-5 cells to the plexus and at the cardia may
number between 20 and 30, In longitudinal sections
the number is sometimes higher, occasionally as many as
40 cells being found,arranged in a sickle: or half moon
formation. These oélls I have found in a foetus of
five months but not in one of earlier development,

By this time too, the permanent epithelium of the
oesophagus has been formed.

oI is interesting in passing to note that when
cardiac glands are found in the oesophagus at either
the cricoid or the cardia, they must have been formed
by this time. According to Schridde the permanent
epithelium kakes its appearance in the seventeenth
week of foetal life, "and in one embryo of 105-116
millimetres he féund a group oi five tall cylindrical
goblet cells among the squamous basal cells in a
recess at the side of the cricoid cartilage.. They
represent the first "%ﬁiage" oi the cardiac glands. 77/
In the youngest embryos examined the oesophagus is
lined by a single row of clear cubical endodermal

epithelium. - By about the fifth week (13 mm.) it

hasg/
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has differentiated into two layers of clear cylindrical
cells., During the tenth week (length 44 mm.) ciliated
cells appear. In the twelfth week the lining consists
of three or four rows of clear cubical cells, resembling
those of a transitional epithelium,. During the
seventeenth week the cells of the basal layer become
fibrillated in the manner of squamous epithelium; they
divide and give rise to the permanent epitnelium of the
oesophagus. He insists strongly that it is only the
cells of the basal layer that aivide and give rise, step
by step, to these daifferent kinds of epithelium. The
tall cylindrical clear cells, the cillated cells and
the clear cubical cells are in turn desquamated and lost.™

‘ (Nicholson).
The muscular layers round the cardiac canal are .

usually exactly circular and longitudinal in direction
very few oblique fibres being found and I have never seen
any increase of thickness such as is to be found at
the pylorus, except in cases of cardiospasm.,’ Sometimes
there is a distinet backward bend of the lower end or the
oesophagus just before it enters the stomach, and at the
same time there is a slight natural twistof the oesophagus
upon itself, These factors may be of importance
together with the amount ol elastic tissue in the wall,
in the normal closure of the cardia. A good deal of

discussion hasgs taken place as to whether the cardiac

canal/
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cardiac canal is usually closed like the upper sphincter
and only opens when peristalsis is in progress.  Under
X-ray examination it would certainly appear to be so,

but when an pesophagoscope ig introduced, the sphincter

is then seen to be opening and closing and these movements
are synchronous with respiration. The introduction of

the tube anu the stimulus to the oesophageal nerve

endings may be responsible for this; in my opinion, from
the findings in cases of cardiospasm, it is; on the other
hand it may be due to the stretching of the walls involved
in manipulation and the consequent straightening out of

the deep. pleats normally seen here in the mucosa, so that
extra oesophageal factors are brought into play. The

most obvious of these is the pressure of the tips of the
lungs. That this part of the tube must be normally

closed and opens ordinarily during peristalsis, under the
pressure of fermentative or other gases from the stomach or
during vomiting, seems the only reasonable means of
explaining the delay in peristalsis at the cardia. Hyrtig
described an imcomplete anatomical sphincter and recently
Hurst has figured a very definite one in a newly born child.
These, however, must be of the greatest rarity and are
probably due to local irritative conditions or to developmental
phenomena. They should certainly not be used as the basis

for a theory that the closure of the cardia is comparable

with/



with the closure of the pylorus by a well defined anatomical
sphincter. Were there any real similarity between the
closing of these two orifices one would expect that the
administration of atropine would produce similar effects
and that ailatation of the cardia would folliow,

I have investigated this in a large number of normal
subjects, in those who had diseases other than oesophagmal,
and in gastric and duodenal ulcers, in which the administra-
tion of atropin or belladonna before examination is a
routine procedure of tne radiologist. Every case
‘eXamined was well under the infiuence of the drug whether
Judged by the dryness of the mouth or the state of the
pupils. ,

Barium carbonate was administered in two strengths.

In one, 2 0z. were suspended in a pint of water, so that

& Barium drink resulted, the other was nearly of the
consistence of porridge and about 5 oz. of Barium were gener-
ally used, although the actual amount differed from time to
time without any substantial effect on the results, the
essential point being that in one you had a fluid and in

the other a semi solid medium. In swallowing fluids

an unbroken wave traverses the oesophagus, halts slightly

at the cardia and pagsses on to the anterior wall of the
stomach, the whole process timed from the request to

swallow/
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swallow until the fiuid passes the cardia being in the
neighoourhooa of 3 secs., the limits of my findings in
normal people without atropine were from 2 3/5 - 5 seconds.
In watehing this descent one has the impression that no
factor in the oesophageal wall is invoked at all and that
edither the pressure of the fiuid alone dilates the canal
in its transit, or that the inftial momentum derived
from the pharyngeal constrictors is sufficient.

When atropine waé given no change was noted in the
cesophageal wave, the time taken fin the few normals to
whom atroﬁine was given) was sometimes very slightly
increased, but not any more increased than one sometime
finds.' in successive examinations in the same subject.

In gastric and even more markedly sometimes in
duodenal ulcers, the time was usually increased, the delay'
taking place at the cardia and irrespective of whether
atropine had been administered.

If the presence of a gastric or duodenal ulcer were
Producing increased spasm or hypertonicity of the cardia
atropin did not airiect it. |

In the swallowing of the semi-solid opaque medium
the whole mechanism oi oesophageal transmission seems to
be difierent. Immediately after passing the crico-
pharyngeus the bolus is pushed onwards in the ocesophagus

by a series oi broken segmental waves, sometimes tarrying

as/
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ag if the load were too heavy for immediate transit and
then passing more rapidly over one or two segments. At
the cardia there is a pause; the iower end of the
oesophagus is pulled down into a narrowed tube and
suddenly gives way with the passage oif the bolus into
the stomach. One cannot vut conclude that peristalsis
with tuis consistence of Barium is dependent on successive
stinulation of the nerve endings, that the reilex is
carried to Auerbach's plexus and completed by the
contraction o the circular muscle above the bolus and
dilatation of thne tube below it, presumabliy by the pull
of tnhe longitudinal coat,

The time occupied in transmission varies in normal
people irom about 7-10 seconds and ot that at least 3-5
seconds are usually spent at the cardia.

After the administration of atropine the period
which elapses in transmigsion is always counsiderably
longer and the delay is general; it is not confined
tor instance to the cardia. There is incréase in the
time that elapses between the request to swallow and the
appearance in the oesophagus; there is delay and more
irregular contraction through the tube, and at the cardia
the ordinary period of‘3 or 4 seconds delay may be 6 or 8
or even longer, and if a gastric or dauodenal ulcer be
present, the delay may amount to two minutes. Unlike
the pylorus then, the cardia is mot relaxed by the

administration/
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aaministration of atropine.

The aelay that has been noted in these observations
is in my opinion not nervous in origin; it is certainly
not entirely nervous, but is «ue in chiei part to the
drying up of the mucous glands in the pharynx and oesophagus.:
The essential difrerences maniiesteu in the swallowing of
fluids and solids or semi-solids; seems to me to be
reducible to the amount of friction exercised in either case,
on the oesophageal wall, A watery bolus with friction
between it and the oesophagual epithelium at a minimum has
the oesophagus almost passively opening as it travels, A
semi solid or seolid substance is exeriing pressure on the
wall throughout its progress, and evokes and necessitates
individual contraction of successive segments to complete
its transit. Friction 1s ovdilnsrily recuced by the
lubeication of the mucous glands and if these are inactivated
by atropine the pefistalsis of a Barium meal becomes a
serieg of successive, Jjolting and almost discontinuous
movements.'

While the production of peristalsis by a reflex through
Auerbach's plexus (the integrity of which ig of course
dependent on the vagus) is clear, the development of
spasmodic contraction of the oesophageal nmuscle, as indeed
of spasmodic contraction of any muscle, is far from clear.

Definite over contraction of the oesophageal muscle is

found in true cases of cardiospasm, is usually assoclated
with/
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with carcinomé or ulceration, and generally with the
impaction of a foreign body for any length of time.
Any foreign body which hags a smooth surface and therefore
not likely to stick in the wall of the gullet will tend
to come to rest at the partiéular point in which it is
exerting greatest pressure upon fhe wall,. Normally this
would lead, were excitation of the nerve endings the only
factor to be considered, to dilatation of the area below
it and to contraction avove, This no doubt at the actual
moment of impaction is attempted, but the dilatation
below is insufficient and the substance remains., Soon,
spasmodic contraction develops and one can only conclude that
this is due to (1) either unusual pressure on, or prolonged
excitation of the nerve endings, or (2) the distension of
the lumen of the gullet is permitting direct action on
the muscular fibreé.

Bayliss and Starling in their clasgsical experiments
on peristalsis found that when a repeated stimulus was
given to any point in the intestinal wall, the distal
relaxation (which followed a single stimuius) did not
take place, contraction only followed.,' The implication
of this experimental finding is fhat with all mervous
and muscular processes intact, the area oi relaxation below
the bolus is the first part of the peristaltic wave to

ghow impairment while the other part or the wave, the

contraction/
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contraction phase, remains unaltered. In this we may
have a guide to the explanation of spasmodic contraction
of visceral muscie and the factors concerned may be

summarized thus:-

(1) Where there is a balanceda dual nerve supply,
overaction of one set of fibres may produce spasm,
e.g« - overaction of the sympathetic by direct
stimulation, or by relative inactivity of the
vagus.

(2) Unusual pressure, or prolonged pressure on the nerve
endings of the mucosa.

(3) Direct pressure on the muscular fibres, normal
excitation being in abeyance, through pathological
changes either in the ganglia, or in the nerve
fibres or endings. '
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AFrECTIONS OF THE CARDIA.

- - o .

Cardiospasm and Achalasia of

the Cardia.

Cardiospasm was the name applied by the earlier
investigators, Mihulicz, Zenker and von Ziemssen to a
condition which led to dilatation of the oesophagus
and was unattended by any distal obstruction, anatomical
or pathological stenosis or stricture, and was therefore
presumably due to spasmodic contraction of the cardiac
sphincter. The efrect of thig contraction was to=
delay the passage of food into the stomach, and in time
to dilate the walls of the gullet by the retention of
unaccustomed contents, Another view, hela by Morrell
Mackenzie in this country, was, that there existed a
myasthenia or at least a diminished contractile power
of the oesophageal musculature. One early.and unusual
case described by Kraus revealed degeneration of the
Vagus Nerves,’ In another examined by Klebs, changes
of a degenerative character were found in the muscular
coats and other authors suggested that the dilatation
was due to developmental anomalies leading to a
"trapping” or obstruction of contents at the cardiac
sphincter, either by a V-shaped bend of the lower

oesophagus itself or by pressure from an accessory

liver/
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liver lobe.

Extrinsic causes were also explioited and the most
obvious of these contraction of the diaphragm - the
pinchcock theory of Chevalier Jackson - held the field
for some time until examples in which the dilatatioﬁ
extended well below the diaphragm, began %o accumﬁlateﬂ
A later school looked for endocrine disorders as an
explanation and it was suggested that a lesion or
defect or overaction of the suprarenal medaulla altered
the adrenalin supply and so caused spasn of this sphincter.
In 1919 Brown Kelly and Irwin Moore had collected several
opsorhagi from fatal cases of.this condition and some
modification of previous views was obviously essential.
(1) The muscle of the oesophagus was in the majority of
cases hypertrophied, and thig increase was sometimes
greatest at the maximum point of dilatation; it was
never thinned there as might be expected in the dilatation
of an asthenic muscle.!

(2) Sometimes the muscle of the cardiac canal was
hypertrophied; more oiten it was not.

(3) The dilatation sometimes extended through the
abdominal oesophagus.

(4) ©No obstruction, developmental or otherwise, was
found by them.

Shortly after this, Hurst revived the older view of

Meltzer that there was not spasm of the cardiac sphincter.
Hers
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He described a case of a newly born child with distinect
increase of muscular tissue, (as I have already briefly
noted) extenaing from the cardiac junction upwards for
rather more than one inch, end stated that the so-called
cardiac spasm of other writers was due to non~-relaxation
or achalasia of this sphincter., That the peristaltic
xeve in its descent was obstructed by the muscle not
responding as it normalliy does by dilating. In none

of the specimens examined by him was there overgrowth of
the sphincter such as would be expected with spasmodie
contraction and was, in fact, found in pylorospasm,

He constructed a bougie weighted with 22 ounces of
ﬁercury, which always passed through the "obstruction”
without difficulty. In 1926 Réke exanining én ocesophagus
which was not dilated dbut cénsidered to be an example of
"ecompensated achalasia" described subacute inflammatory
changes in the cells of Auerbachssmé Plexns,

Only one other point in the history of this condition
need be mentioned, From the result of a large number of
endoscopic observations Brown Kelly stated, that on
introducing the tube in a normal subject, as it advanced
towards the cardia, he found the orifice to be opening
and closing with the movements of respiration. In
cardiospasm, however, as soon a8 the oesophagoscope

apbroached the cardia, tight closure of the muscle took

Place,
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place and he naturally concludea that just above the
cardia there was hyperaesthesia of the oesophageal wall.

This is a brief, but I think fairly complete statement
of the position in regard to cardiospasm, until the
work embodied in this thesis was undertaken. Mdcroscopic
examination of three excellent examples of cardiospasm
with wide dilatation of the ossophagus was begun and the
results were communicated by Brown Kelly in his Semon
Lecture in 1926.

Since then six other fatal cases have been investigated,
two‘by the courtesy of Dr Irwin Moore, and the original
findings have been verified and expanded. These results
have been confirmed by other observers.

_The view submitted is, that cardiospasm and
achalagia of the cardia, the two conditions anly differing
in the degree of tonicity of the muscle wall, are the
result of interference with the nerve cells in the
intermuseular plexus by inflammation or degeneration.

That the lesion of the nerve cells is usually the result

of an outward: spread of inflemmatory cells from a primary
oesophagitis, wut that sometimes the ganglia are involved
by the specific selection of bacterial toxins paralleled
by what is round in the paralyses which foliow diphtheritic
or meningococccal infection. These gangliocnic changes

are coniinea to the cardiac canal and are not found

elsewnere/
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elsewhere in the oesophagus.

The immediate efiect of the interference with the
ganglia is failure orf the muscular wsll to respond to
the stimulation of the nerve endings, alternatively the
area of relaxation which should develop below the
stimulated spot is in abeyance. As a result food sooner
or later collects in the oesophagus and the wall of the
viscus dilates, but in an attempt to expel the contents,
the muscle wall and especially the circular layer of it
hypertrophies. The hypertrophy indeed often appears to
develop proportionately and pari passu with the dilatations
At times the sheer weight of the oesophageal column clears
the O0bstruction and it wholly or partly passes into the
stomachy |

By unusual pressure on the nerve endings just above
the cardia, assuming that they are not destroyed, no
effect should be produced as the controlling cells are
destroyed but direct pressure can be exerted on the
muscular walls, and in this way I think spasm is produced.
It is suggestive, in this connection, that in Brown Kelly's
endogscopic observations, only when he pressed on the wall
of the gullet above the cardia was tight closure produced.
Higher in the tube where the ganglionic cells are
apparently healthy, there is often visible, on X-ray

examination, a characteristic rapid almost quivering

contractions
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contraction of the muscle as if it were contracting at
its maximum power to press onwards the accumulated food.
So rapid is this contraction that I have seen in a photo-
graph, blurring of the wall.

It follows from what I have said that a lesion such as’
an ulcer or involvement ot the mucosa and epithelium by
a malighant process might interrupt the conduction of
impulses from the nerve endings to the ganglia,and so might
produce achalasia of the cardia, although the nerve cells
might show no change.  Abnormal stimulation of the nerve
endings might similarly cause spasmodic contraction.

Before detailing the cases, the measurements from

twenty normal oesophagi are tabulated:-
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MEASUREMENTS OF OESOPHAGUS.

Taken from 20 adult cases without oesophageal daisease. ,

Thickness Thickness of Diameter |Length of Body
- Age, of wall. Muscular layers. of cardia.|Oesophagus|. length.
125 4 m.m. 2 m.m. 5 c.m. 24 c.m.|5 ft.3 ins.
2 27 3,8 m.m. 2 m.ms 4.5 c.m. 25 c.m.| 5 ft. 8 ins.
29 4.2 m.m, 2,20 mems 5.5 c.m. 25 co.m.|5 £4.10 ins,
36 4,6 m.m. 2.4 m,m, 4.5 c.m. 23 c.m.| 5 ft.
42 4 m.m. 2 m.m. 5 c.m. 27 c.m.|5 £t.,10 ins.
18 3.8 m.m, 1.8 m.m, 5.2 c.m. 26 e¢.m.|5 ft.,10 ins.
25 3.6 m.m, 1.8 m.m.,’ 5 c.m. 24 c.m.|5 ft.2 ins.
46 3.8 m.m, 2  m.m. 4.5 c.m. 24 c.m.|5 ft.4 ins.
50 4;2 m.m,’ | 2.3 m.m. 5.5 c.ma 25 c.m.|5 £t.6 ins.,
42 | 4.4 m.m. . 242 mems 6 c.m. 25 c.me |5 .6 ins.
44 4.2 m,m, 2.2 MM 5 cem. 25 c.m. |5 £t.8 ins.
42 4.6 m,m. 2.6 mem, 5.5 c.m, 26 c.m. |5 £t.10 ins.’
50 5  m.m. 2.5 m.m. 6 c.m. 25 c.m. |5 £t.6 ins.
64 5  m.m. 2.5 mem, 6 c.m. 26 c.m. |5 £1.10 inse
52 5  m.m. 3 m.m. 5  co.me | 25.5 com. |6 £,
35 5.5 m.m. 3 m.ms 5  c.m. 24 c.m.'5 £t. 1 in.
37 5.5 m.m, 2.5 mems . 5.5 com. 25 c.m. 5 ft. 4 ins,
18 39 | 4.5 mm. 2.5 m.m. 6 c.m. 26 c.m.iS £t. 5 ins.
9 a 5 mem. 242 MMy f - 5.5.c.m. 25 c.m. 5 £t 6vins.[
20 4 5.5 mem. : 2.5 m.m. .45 com, 24 c.m. 5 ft. 1 ins..
‘élésggg 4¢3 m.m, 2.3 m.m. 5¢4 c.m. 25 c.m. f
.£i§§Z§h_ 3.6 - 5.5 m.m) 1.8 - 3 m.m. [4.5 - 6 cem. 24 - 27 coy.
L ié
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Case I. J.K. female, aged 38, died from cerebral
haemorrhage following a short illiness, Her friends
stated that she had had great aifficulty in swallowing
food for years and at times could take nothing at all.,

At vost mortem examination the oesophagus measured
25.5 c¢.m., and showed a diffuse spindle shaped dilatation,
tapering to normal 5 e¢.m, below the cricoid level. 9 ¢.m.
above the diaphragm was the site oi maximum dilatation, |
the measurement there being 9 c.m. wide. At the cardia
there was slight thickening, the muscie coat measuring
6 m.m. at its widest part the muscular wall measured
9.m,.m. The thickness of the upper wall was 4 millimetres
and the calibre of the cardia was 4 centimetres. On opening
the oesophagus £ of a pint of fluid and food were present
in the oesophagus. There were numerous smali erosiong of
the mucosa especially in the lower half of the organ and
the epithelium'generally looked patchy and was easily peeled
oLt

Microscopic Examination.

Through Cardiac Canal.

The epithelium was only found in minute scattered
batches. The subnucous coat showed small ulcerated
arcag of various depths, and all the vessels were engorged
while endothelial cells and lymphoecytes were increased

in their vieinity. The musculomssmucosa was increased

Somewhat/



gomewhat in thickmess and fibrous changes in some of the
bundles were noted. The circular muscle iayer was
manifestly hypertrophied and many bundles showed fatty
and fibrous degeneration.’ The longitudinal coat showed
gimiiar changes but in less degree. Around the ganglia
fibrous tissue had been deposited everywhere and in one
part no ganglia at all were found. In those ganglia
in which nerve cells were present degenerative and
disintegrative changes had occurred and inflammatory
cells were found lining the ganglionic capsule.

The vessels generally, as indeed throughout the
body, were distinctly thickened but a Wasserman Reaction
during life was negative.

2., Through wall at maximum dilatation.

The epithelium of the sections is again seldom seen
and inflammatory cells in the submucous coat are frequent
but do not penetrate very far. The muscular coats again
show distinct hypertrophy but the ganglioniec cells are
not altered, staining quite well and being free from any
inflammatory involvenment. All the vessels in this aresa
of the oesophagus show very uefinite sclerosis and the
degenerative changes in the muscle fibres generally
appear to be due to this cause.

(rigg. F )

25 .
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Tase II. Oesophagus from a man of 21,

This patient had been admitted to hospital with
dysphagia, which hadvbegun suadenly, according to his
statement, and apparentiy without cause, six years
before. The obstruction was complained of opposite
the lower end of the sternum and food reached this level
without difficulty, but’'a great part of it was at once
regﬁrgit&ted; At meals, in order to get food down he had
to drink freely, and on occasion, to stahd, stretch or
contort himseli. During the ten days before admission
the stoppage had become almost complete,

On inspection; the oesophagus was founu to contain a
good deal of fluid and food debris.,. | Its diameter was
increased and the hiatus apveared as a long narrow slit
which opened and closedqﬁythmically so long ag it was
not touched by the tube but closed sgpasmodically when
tiis was pushed against the wall. Firm and steady
pressure failed to gain entrance to the stomach.
Subsequent attempts to pass bougies through the cardia
also failed. |

In hospital, his food was measured and nearly all
was regurgitated. Thus on one occasion he took 66 oz,
and returned 59; on another he took 55% oz. and only

3 were retained.

Gastrostomy was inadmissible and he died mainly

from starvation,

PathOlogZ./ .
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thology. ;

The oesophagus measured 19 c.m., from the cricoid ’
to the /(tal level and presented a ailatation of 1%;“)(
fusiform type inclining slightly tTo the left. The wall
was thickened in its whole length but especially at its
lower end; above it measured 5 m.m., and in the last 7 or
8 com., 8 m.m. in thickness. The mucous membrane of
the upper 1/3 was rugose and slightly thickened; in the
lower 2/3 it was smoother and the mucosa was thickened
and memiliated, tThe outgrowths firm in consistence
varying from pinhead size to that of a small bean,

Below the diaphragm the muscle was again thickened,

attaining a maximum of 4.5 m.m. At a distance of 3 c/m. 2}9
(below the diaphragm) the thickened muscle shaded into

the muscular fibres oi the stomach.

On inspection in situ, no band, adhesion, narrowing
of the diaphragmatic opening or other condition iikely to
cause stenosis, was apparent. On removal, the oesophagus
was filled with fluid and none escaped by the lower end.
After a catheter had been passed water ran through but an
hour later the cardia was again impermeable. Numerous
sections of this oesophagus were examined (1) midway -

10 c.m. from the cricoid (2) above the diaphragm (3) below
the diaphragm.

(1) Microscopic examination showed some overgrowth of the

epithelialy/
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epithelial layers and hyperfrophy or the muscularis mucosae.

The circular and longitudinal layers were also hypertrophied,
the latter not so definitely, and some fibrous changes were
noted in the muscle Iibres. The ganglia appeared to be

normal with fairly Well'stained miclei and showed no change

that could not be accounted for by post-mortem decay,

(2) Above the cardia, similar conditions were found in the
muscle layer, the circular coat being again unduly hypertrophied
but the epithelium was in great part destroyed and dense masses
of leucocytes endothelial cells and fibroblasts had invaded

this layer and the subjacent one. The ganglia were surrounded
by fibrous bands, showed proliferation of the cells of the
capsule and destruction of some and Begeneration of other

nerve cells.

(3) Below the diaphragm showed less uneven hypertrophy but

the circular layer'was still by far the most affected and fibrous
chances were also moré evident and advanced. An occasional
nerve cell was to be found staining in a hazy chromatolytic

way, but the majority had been destroyed by the encroaching

fibrous bands.

(Figoh’ f)h’ G' )
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Case III, Cesophagus from woman of 56.

This woman had suffered from dysphagia for seven years
and could attribute it to no obvious cause. On admission
to hogpital she stated that whatever she took was brought
up at once and this was confirmed during her residence,

All solid or semi-golid foods were at once regurgitated
and latterly fluids too were returned.

Under general anaesthesia she had the cardia dilated
by Gottstein's instrument and improved considerably after
this but died from pneumonia.

This oesophagus differs from nearly all other recorded.
examples of oesophagectasis by the fact that in no part
was hypertrophy of the wall found. The explanation of
this is suggested by the microscopic exakination.

The upper part of the oesophagusﬁéwhihh measured 8% f?; ;(/
inches from the cricoid to the cardiai was of normal /
calibre, 3 inches below the upper level the dilatation
commenced, and assumed pyriform shape, narrowing at the
cardisec orifice. In length the dilated area was 5 inches
and the width of its widest part was just on 3% inches.

There was practically no variation in the thickness of the
wall, 4 m.m. at the upper undilated part, 5 m.m. at the
maximum dilatation, 4 m.m. at the cardia. The mucosa was
intact, ag far as naked eye examination revealed, throughout

the specimen, except for some punctate erosions of the cardiac
cansl,

iflcroscopic/
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Microscopic preparations which were rather unsatigfactory
because of thé brittleness of the tissue, were made at three
levels:-

(1) Through area above dilatation.
(2) Through wall at widest dilatation,
(3) Through cardiac canal.

(1) Microscopic sections showed that the muscular walls
had undergone considerable fatty and other degenerative
changes.,’ The ganglia were recognisable although a considerable
depogit of fibrous tissue was found. Many inflammatory and
endothelial cells were distributed over the sections which
were shredded and fragmented anda looked as if the tissue was
beginning to show disintegration.

(2) Showed little alteration from the above changes, no
epithelium was seen, nearly all the submucous layer seemed to
be desquamated, but nerve cells could be still recognised in
the intermuscular zone.

(3) Showed denudation of the epithelium with invasion of
leucoeytes here and there in deep aggregated patches. The
migcular layers were in an advanced wtage of degeneration,
Parts being repliaced by fibrous tissue, cthers showing advanced
fatty and hyaline change. The nerve ganglia were absent in
many sections and were replaced by fibrous tissue. When the
remains of a ganglion were sgeen, only an odd cell was

diSOerhible and inflammatory cells surrounded it. 47;5 g.

¥

In/



In thié example I have little doubt that we were

;} looking at the terminal phase of an hypertrophied muscular
;%‘Wall. Although the degenerative muscular changes were
iiadvanced, the area occupied by the respective musculgr
coats had not sensibly diminished, from what would be

found in a normal specimen and one could come to no other
},oonclusion than that had this oesophagus come to postmortem
examination three or four years earlier a very different

~ picture of the thickness of the musecle wall would have

been presented.

(Figsge 1-% )
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Case IV. —vOesophagus from a woman oi 50 years.

This patient had sufiered from dysphagia and regurgitgtion
for four years. No ¢omplete cilatation of the cardia had
been performed but bougies had been passed whenever the
symptoms became so acute that swallowing was almost impossible.
She died from a broncho pneumonia following influenza.

The oesophagus from the cricoid level to the hiatus
measuréd 22 co.m., the abdominal oesophagus measured 2 c.m. in
length.

From the cardia an area of ailatation extended to within
6 centimetres of fhe upper level fusiform in type. The wall
at the top of the oesophagus measured 4 m.m. at the area of
meximum dilatation 6 m.m. and in the cardiac canal 5 m.m,

On opening the oesophagus milk and particles of bread were
found and the lower end of the oesophagus showed patchy
pitting of the mucosa. Microscoplc sections fhrough the
#ilatea part showed hypertrophy of all the muscular coats

but especially the middle, and fibrous and fatty changes

were found in some of the muscle bundles. The plexus seemed
to be normal.

Sections through the wall below the diaphragm revealed
hypertrophy of the muscular coats but not to such degree
as was noted above, nor were the muscle fibres so healfhy
looking, very considerable fibrous change having occurred
and in some ten sections the ganglia were entirely replaced

by Tibrous tissue.:

VWhen ganglia were seen they were
surroul'lde a
/
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surrounded by fibrous tissue and considerable chronic

inflammatory changes were noticed.

(Figs. C]' ).

Case V.
In this case and the followihg one I am indebted to
| Dr Irwin Moore for the opportunity of making microscopical

exaninations.,’

Oesophagus from & man of 60 years.

The specimen was taken from a man aged 60, who had
suffered from dysphagia for seven years. He had little
difficulty in swallowing fluids, but solids required an
interval of from five to ten minutes, and an average
mouthful wasg usually regurgitated.

For twelve months he had been losing flesh, and had
developed a cough with abundant and offensive sputum.

A bismuth meal remained in the lower end of the oesophagus
for 25 minutes.

Death was due *to suppuratioh from a unilateral

(o 10
K

bronchiectasiss

A )

The oesophagus/rémoved in its lower 6% inches showed a
A

8light/ ’
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slight fusiform dilatation meaéuring 12 inches longitudinally
and 2% inches transversely. It commenced at the upper
surface of the diaphragm where its calibre was 1 inch.

The mucous menbrane was normal except at the lower end
where there was slight superiicial erosion; it was freely
movable over the subjacént muscle. There were no ulcers
or cicatrices at the lower end of the oesophagus or in

the adjacent portion of the stomach, The muscle was
hypertrophied except in the last half inch of the specimen.
At the upper part the muscle measurea 1/10" in thickness,
%" at the area of maximum dilatation and 1/10" at

"the lower dilated portion. There was no localised
hypertrophy corresponding to a sphincter.

Mieroscopic Examination. (Cardiac Canal).

The epithelium is present but in most places the
superficial layers are shed; in one or two places
there appears to be increase of cells. In both muscular
layers there is hyaline degeneration of the Ifibres and
vacuolation is to be seen in parts; some of the bundles
appear to be reduced in size. There is considerable fibrous
change around the ganglia and the nerve areas seem contracted
with the cells glassy looking and structureless.

Some inflammatory change was found in the submucous tissue
and the vessels were thickened and seemed rather numerous.

(Figi #O, 17 )
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Case VI, ‘Oegsophagus from a man of 44 years.

This specimen was taken from s man who had difficulty
in swallowing since he was 16 years old., He was first
seen nine years beiore his death and then his condition
was so advanced that no instrument could be passed into
his stomach ifrom above.

Gastrostomy was performed ana the cardiac orifice was
dilated by the fingers; some temporary relief followed.,
Ultimately, nowever, the patient had great difficulty in
swallowing, even fluids passing very slowly into the
stomach. He became extremely weak and emaciated and
died from starvation.

Post-mortem Examination.

foe /1.

The oesophagus was grossly dilated in its entire ;'f
length except its diaphragmatic portion and upper
extremity and formed a large S-shaped bend., At its
upper end the normal calibre of the oesophagus began
guickly to show signs of dilatation and about its middle
reached a diameter of 3 inches, Below this it again
gradually diminished in width and was of normal size at
the diaphragm.

The dilated portion formed a derinite curve with
the convexity to the right. Except in the sub-diaphragmatic
portion and at fhe upper extremity the muscular coat of
the oesophagus was hypertrophied but was thinned out again

in the part forming the convexity of the curve. The
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hypertrophy was most distinctly marked below the level of
the diaphragmetic opening. No cicatrices or ulcers were
present in the lower end of the oesophagus or in the
adjacent part of the stomach, The lining of the oesgsophagus
gissmooth and appears indeed rather thinned out in
places.,’ The sac was at least three times the gize of the
stomach, which was small and atrophied, and a thieck Tinger

easily passed through the cardia.

lilcroscopic Examination o sections made just below

the diaphragm showed general denudation of the epithelium
with the submucous layer thickened and Ifibrosed and
densely infiltrated with leucocytes,

The muscular layers, mucosal, circular and longitudinal
were hypertrophied and showed also a good deal of fibrosis.
Around the ganglion cells some leucocytes, piasma cells
and endothelial cells were found and the capsule of the
ganglia wage thickened and infiltrateds A few nerve cells

were to be seen, but they were chromatolytic and ghost like.

(Figy 1. 12 )




Casé VII. Qesophagus from a man of 70 years.

This patient was admitted to hospital as a doubtful
case of gastric carcinoms. There had been & long history
of vqmitihg'immediately after meals; occasionally the
vomited material was said to be tinged with blood, and
acute pain was complained of radiating from the lower end
of the sternum over the left side oif the chest.

He was ohly in hospital three days when he died during
an anginal attack,. At the autopsy there was considerable
dilatation of the left side of the heart, degenerative
changes in the hearﬁ muscle and atheroma of both coronary
vessels. |

The stomafh was small in size and from the cardiac
orifice the oesophagus formed a moderately wide dilatation
about 9 c.m. in length and 7 in. width. No very marked
hypertrophy of the wall was evident, but the thickness was
a little greater than normal in the dilated part measuring
nearly 6 m.m,

No cardiac canal in the ordinary sense of the term was
apparent, the dailated oesophagus méeting the stomach in an
abrupt narrow necky

Miceroscopic examination Jjust above the neck revealed
the customary hypertrophy of the circular layer with less

deiinite overgrowth oI the longitudinal. Around the nerve

Dle ; :
XUs and through the subkucous layer numerous inflammatory
Cells/

3T«
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cells were found and the ganglionic cells were degenerated
and surrounded by fibrous tissue.

A section through the oesophagus nearly at its
midale showed very slight inflammatory changes'but there
was congiderable degenerative change in the muscle layers,

the circular appearing to suffer most.

Case VIII. QOesophagus from a woman of 30J

In this patient dysphagis had commenced when she was
four months pregnant. Soon after the birth of a healthy
child obstruction had become complete and gastrostomy
was performed. She learned to feed through the tube but
later died,’

From the ericoid level to the cardiac orifice the
oesophagus measured 22 centimetres and presented a fusiform
dilatation from the cardia upwards for 13 centimetres and
measured 6 c.m., at its widest.

There was slight hypertrophy of the wall of the
epicardia and this gradually increased until the level
ot greatest width was reached, whence if thinned again
to normal,

Three levels were examined microscopically.

(1) Upper ineh of oesophagus.

No change of any kind was revealed from normal

apbearances except that the muscular coats showed slight
degenerative,
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’degenerative changes.

(2) Middle of dilatation.

’ Also préctically normal apart from the increase of
the‘mmscle fibres and chiefly in the circular coat, and
there was also some inflammatory change in the submucous
tissue.:

(3) Section through the cardiac canal showed a marked
degree of fatty and fibrous change in the muscular layers,
hypertrophy of the circular layer and the musculagé
mucosae. There were inflammatory changes of a not very -
striking character throughout the specimen except in the
intermuscular layer where the nerve cells had sufiered
extensively. An occagional cell had been spared but
generally the plexus showed replacement by inflammatory
cells, and evidence of continued inflammatory change

in their surroundings. As the photographs showqpomplete
bundles of muscle fibres are in parts replaced by fibrous

tissue.

(rigs 43 )
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In each of these eight examples an inflammatory lesion
of greater or less chronicity was found in or around the
ganglia which control the musculature of the cardiac canal.
But in none is any light thrown upon the inception or |
development of tie inflammatbry process, although the
existence of fibrous tissue with occasional intiammatory cells
usually is presumptive evidence of an earlier acute or
subacute lesion,

In the following example and the last of this series
the sequence of developments is more evident and in my
opinion demonstrates clearly the origin and production

of this pathological process.

Case IX. Oesophagus from a boy of six years.

An emaciated male child of six years was brought to the
Victoria Infirmary, Glasgow, with the complaint that.
since an attack of bronch¢ pneumonia at eight months,
difficulty haa been experienced in feeding him. At that
time he began to vomit immediately after food, but intervals
of from ten days to three weeks occurred in which this
did not happen, and once for a period of six weeks he was
free. For four weeks before admission he regurgitated every
kind of food and drink which he was given and for the las?t

few days of that time would not even attempt to swallow.

Shortly after admission to hospital he died mainly from
starvation/
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starvation although a gastrostomy had been performed in a
lagst effort to give him nourishment.

Post mortem examination.

The only points of interest in the autopsy protocol
were that a scar of healed phthisis wasfound at the apex
of the right lung, congestion was present at the right
base and one or two of the bronchial glands were calcified.
No evidence of active tuberculous infection existed and
the pyloric and pelvi-recial areas were of normal size and
appearance.

The oesophagus measured 13 centimetres in lemgth from
the ericoid to the cardia and showed a fusiform dilatation 5
centimetres in width at its maximum. At the cardia the
measurement was just over 1 centimetre and there was
manifest hypertrophy of the wall of the cardiac canal,
and was greater than anywhere else measuring 6 millimetres, in
the dilatedApart between 4 and 5 m.m., and at the top of
the oesophagus just over 1 m.m.

Several minute erosions were obvious to naked eye
examination throughout the affected area.

Microgscopical Examination of sections through the cardiac

canal showed the eptdhelial layer to be pitted and in
other places denuded. Intense inflammatory zones formed
the bases of these shallow ulcers and leucocyte and

1ymphocytée invasion around the engorgell vessels was

extrene.

They
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The muscularis mucosae was increased in thickness while
hyaline changes were‘observed in many of the fibres. There
was striking hypertrophy of the cireular muscle coat and
here and there, inflammatory cells occupied the interstices;
degenerative changes fibrous fatty and hyaline were seen.
In the longitudinal layer such evident change wa.s not in
progreés though these films also showed degenerative change
with a scattering of leucocytes and endothelial cells.,
In the intermuscular layer the exudation of leuco¢ytes, plasma
cells and endothelial cells was abundant. The ganglia as
a whole were affected and presented in places, a glassy
hyaline appeerance with only one cell or perhaps two showing
a nucleus while the capsule was lined and surrounded by
inflammatory celis.‘ Again, an area of what appeared to
be colloid presented where nerve cells would ordinarily
be expected. The capillaries in this aréa were congested
and thelr endothelial cells were swollen. Despite the
most careful search no tubercle bacilli were found’but
pneumococci were seen especially in the intermuscular zone.

(Figures and Drawings.) /4,15,2/.

In this example, the inflammatory zone streitched
unbroken from the mucous membrane to the tunica adventitia,
and was acute in character, If this child had lived and
had been successfully treated, the regression we should

ultimately have expected would have been manifest in subsidence

of/
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of the inflammatioﬁ, the laying down of fibrous tissue
probably where inflammatory changes were furthest
advanced and the removal, partial or to a great
extent, of the damaged structure by phagocytosis.

In such circumstances, little evidence of the
damage might be found in the relatively lowly developed
submucous or muscular layers, but in the more highly |
organised nerve cells permanent evidence of destruction
would be found. The mugcle buncles too though hyper-
trophied at the height of the process would probably undergo
similar alterations in size when restitution of tissue
commenced, so that an originally hypertrophied muscle
might appear of normal or even diminighed thickness.

This I take to be the ordinary development oi the
chronic or subacute lesion in the eight cases already
describped,

It is of course possible that similar effects
might be produced by the specific selection of ganglia
by cireulating toxins: not only is this paralleled
in other conditions, but it would account for those
cases of oesophagectasia which would appear to have
followed an acute febrile disease. But even in tﬁe
specific fevers ana after influenza, ulceration of the
oesophageal mucous membrane, or short of gueh severity

an acute inflammation, is sometimes found and in no

part of it is wlceration more likely to occur than at its

lower/
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lower end where stasis of short duration is always
found.  An outward spread would eventualliy involve the
ganglia with cessation of local peristalsis.

As no Meissner's plexus is found in the gullet,
it follows I think that its functions must be subserved
by Auerbach's plexus, which not only controls the
peristaltic wave but receives stimuli from the nerve endings
in the mufosa. The peristaltie wave can be started at
any point.in the oesophagus and a lesion affecting the
nerve endings alone or the fibres at any point in their
course between thé epitheliun and the ganglia, might
interfere with peristalsis long before the ganglia
themselves showed any Gemongtrable histological lesion.
It may be as well here to retrer to a peculiar case which
came to routine post-mortem examination, and is not
included in this series because it seems to me to belong
rather to the category of rumination or merycism,

The oesophagus presented a saccular dilatation
extending about 4 or 5 inches from the cardia and about
three inches wide, There was no alteration in the
thickness of the wall or the muscular coat anywhere, nor
was there any obstruction or constriction anywhere. The
oesophagus tapered at the cardia and no canal in the
ordinary sense of the term was visible and the stomach
snowed a similar indipping about half way along the

lessery
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lesser curvature. The stomach itself wag of fair size
but certainly not enlarged, The Pylorus appeared to be
normal,

The sections made from the wall of the oesophagus
(in its dilated portion) were not satisfactory but they
showed that the muscular layers were not increased; there
was practically no epithelium, the submucous coat showed
a few thick blood vessels and fibrous changes throughout
the specinen were advanced, The ganglia were altered
but not more than the rest of the tissue and the change
was probably atheromatous in origin.

He was a fisherman in the West coast»of Scotland and
was in hospital for cardiac diseasge of old stanaing. One
of his iriends said that he had always been "funny about
his food"™ and "could bring it up like a cow", 5ut he did
not think that he ever vomited. This of €ourse may have
been a dilatation of the oesophagus similar to the cases
just descrived trom primary spasm or achalasia. Even in
iife it would probably be a difficult enough case %o
diagnose ana as I have said I believe it to have been an
example of rumination, though I can find no similar case
nentioned in the relevant literature. He had also a

horseshoe kidney and congiderable dilatation ot the aorta.
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Dilatation of the oesophagus in this aflection

folliows three main types -

(1) Pusiform

(2) Flask or pear-shaped

(3) S shaped.
(1) The spindle shaped or fusiform type is the most common
form of dilatation and the maximum width of the oesophagus
is usually Jjust below the middle. Obviously in this
type the cardia is the mbst dependent part and unusually

with this type there is g cardiac canal of definite length,

(2) In this form the saccular dilatation seems often to
'bulge over the diaphragm and there is widest; sometimes
it forms a sulcus round the opening through the diaphragm
which is somewhat raised. In this type also the cardia
is the lowest portion. Often a definite cardiac canal
is not so obvious, the junction ifrom oesophagus to
stomach being the lowest part of the dilated viscus

which forms a neck.

(3) The S-shaped variety is extremely uncommon and one
has the impression in this exampie,of the cricoid and
cardia acting as fixed points between w rich the oenopholus
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from here it passes upwards, forwards and to the left and
enters the abdomen through the diaphragm at a higher level;
consequently a reservoir is left behind the level of the
cardia.

In this form of oesophagectasia lengthening always
takes place. It is a moot point whether in the other
types inerease in length is usuvally found. My own
experience is that it is not usually found, as comparison
of the measurements of twenty normal oesophagi already
tabulated with the fusiform examples in this series, will
show,

Sometimes there is quite a distinet backward bend at
the lower end which leads to the ocesophagus meeting the
stomach at rather an acute angle.,' In these there is
probably lengthening too.

The form of cardiospasm which I have been describing
and which I believe usually follows a primary oesophagasitis,
night be called direct cardiospasm in contradistinction to
referred or reflex cardiospasm which may accompany spasmodic
contraction of the pharyngo-oesophageal sphinctef or
gastric or duodenal ulceration.

In these conditions, there ig often a delay in the
pascsage of a barium meal or drink through the cardia,

but I have not yet come across an example in which the

avparent/



apparent hypertonus was severe enough to produce

cesophagectasia.’

Age and Sex Incidence. -

The sexes appear tc be about equally affected as
far as the limited statistics show. I have seen
20 cases, of whom 11 wére men and 9 women; and it would
gseem t0 be a disease of miadle age though some early cases
have been reported, The child in the present series is
the youngest that has come 1o post mortem examination as
far ag I can find. Langmead reports a case in a child
18 months old, where the sympioms commenced shortly after
birth; Chevalier Jackson, a cagse in g child two days old;
Morgan collected 5 cases occurring in children under 2
years old and Parkes Webder, Gopport and Roziere each report
one similar case, in slightly older lesion. These apreared
to be derinitely examples of cardiospasm, a8 judged by X-ray
and endoscoplec examination and not secondary dilatation
following congenital hypertrophy of the pylorus. A very
recent case reported by Van Gilse commenced shortly after
birth and apreared to follow birth trauma, a copy of the
sugcested lesion is given (Fig. 16. )

The sympdoms are essentially dysphagia and regurgitation
with debility and lossg of weight.

Dysphagia may exist in almosgt any degree, from a slight

difficultyy
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difficulty in getting solid food into the stomach, %o

an insbility to swallow even fluids without regurgitation;
and thé obstruction may be momentary or transitory; on the
other hand it may be of long duration or compiete. Some
vatients are able to force the food onwards by swallowing
movenents or with the asgsistance of large quantities of
fluid., Others by a series of deep breaths appear to clear
the obstruction and some find relief by stretching or
Jumping up and down, or by assuming unusual positions such
ag inelining backwards with the legs fully extended.

Often the onset of dysvhagia is insidious and may in
its eariier gstazes excite very little attention if any at
all, only when regurgitation is superadded does the patient
realise that serious trouble has begun, The latter symptom
ig inevitable as soon as dilatation of any degree is
established, unless a pari passu and compensatory hypertrophy
of the muscle wall hag been established.

Regurgitation comes on readily and often with no
effort immediately after rising from table or while fasting,
and may be especially troublesome after going to bed. Blood
may be iound in the regurgitated material but naturally no
gastric juice, and it is often because of this fact that the
ratient's attention is drawn to the difference between this
"vomiting" ‘and ‘ordimary sickness in which the gastriec
contents are evacuated.

The amount of regurgitated food is, in advanced cases,
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often only an ounce oi two less than that swalliowed,
so that soon considerable wasting develops.
Pain is an inconstant symptom and when present may
be radiatec over the epigastric region or be centralised
at the lower end oz thelsternum. It may "go through to
the back" or it may be radiated over both arms and
shoulders, liore often a sensation of fullness or heaviness
or dragging in the epigastrium is complained oi and then
at the end of a meal and relieved frequently by regurgitation.
Salivation is often excessive, especially at night time.

In time there is weakness, cachesia and rapid wasting.

Differential Diagnosis.

- Although in arriving at a diagnosis'of cardiospasn,
consideration must}naturally be given to extra oesophageal
pressure from mediastinal tumours and similar conditions,
the effects of corrosives and impacted foreign bodies,
the essential differentiation is from cancer of the epi-
cardiac canal or cancer high up in tne stomach wall. The
diagnogis is obviousiy of the first importance, is sometimes
most difficult and occasionally impossible. There is never
invasion of the epicardiac canal by tumour without some
degree of spasm being superadaed, and although earlier in
this paper I drew attention to the fact that in cardiospasm,

very oftenvthe muscle higher up appeared to be contracting

to the limit of its powers, and in carcinoma of the lower

end,/
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end of the oesophagus this is not seeny  this |
distinction is obviously dependent upon the amount of
spasmodic contraction which may accompany the malignaht
infiltration.

X-ray exanination may be otherwise‘helpful. In
cardiospasm, below the dilated area there is often a
threadlike constriction fading suddenly into the anterior
wall of the stomach, the edges of the curved sides as
they approach to the constriction are usually clean cut (ﬁ§g~22,13)
and meet evenly; one side is not usually higher or larger
than the other. There is no suggestion of infiltration
of the lips, nor is there darkening or shadow round the
lines of the comstriction, as one usualiy finds in cancer(f77924 2?)
whether epitheliomatous or in the suhmucous coat. The
dilatation im cardiospasm is seldom so limited as in
carcinoma,

Endoscopic appearances usually settle the diagnosis.
The presenting of an uwlcerated, papillomatous or mamillated
surface on examination puts the diagnosis beyond doubt;
but if the malignant tissue is confined to the submucous
coat and the epithelium is unbroken, no help at all from
oesophagoscopic examination may be given. Such cancers
are often those in which the greatest degree of spasn
is found, and they may be found just above the diaphragm,

in the diaphragmatic part or below, when they often. are

extensiong/
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extensions from a neoplasm o:r the stomach wall. Sometimes
the appearance of a crescentic or reddened patch on the
epithelium may reveal the malignant process; at other
times ‘btacking down of the epithelium or involvement of

the muscularis mucosa may leave a patech which on

endoscopic examination is relatively at rest during the
respiratory movements.

If any doubt should be entertained after X-ray and
oesophagoscopic examinations, it is probably wise to
perform gastrostomy and leave the diagnosis to digital
examipation. The following case illustrates the necessity
for thisg. |

A man of 45 who was admitted to hospital with
dysphagia and regurgitation was confidently diagnosed as
cardiospasm/on X-ray and endoscopic examihation (Eigljzi)
Bougies were passed and two months later he was again
back in hospital, if anything much worse (Fig.<7 ). On
this occasion, gastrostomy was performed and high up in the
stomach wall and close to the cardia an adeno carcinoma
wag found. The microphotograph shows the invasidn of
the area round the ganglia by inflammatory and tumour
cells. (Fig. IT. ). The invasion of the ganglionic
surroundings no doubt caused the intense spasmodic
contraction, and diagnosis of such a case could not be

made from either X-ray or endoscopic examination and
gastric analysis could not be performed.

Paralysis,
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Paralysis of the oesophagus, a very rare conaition,
may present symptoms not unlike those of obstruction at
the cardaia. Diagnoéis here is saida to be established
by the ease with which the walls of the oesophagus fall
apart on emamination and if a capsule is introduced well
into the oesophagus, it will be driven on by peristalsis
if the muscle is acting, but will remain stationary if

there is paralysis.

Treatment.

No medical treatment, though many drugs have heen
employed, has been found to be of any lasting benefit.
Sone method of dilatation must be used and this may be
either instrumental or digital.

Among the former many varieties are to be found but
they are essentially or two kindsg, either a modification
of the original dilatable rubber bag introduced by Russell
of Southport in 1885, or a bougie weighted with mercury.

Sippy's,ﬂéottstein's are the two probably most commonly
used in this country; Mosher's and Jackson's modifications
in America. Hurst's mercury tube has now had an extensive
trial and has appéarea to give good results, although there
would appear to be obvious dangers in the indiscriminate
use of this instrument - it contains 1 1lbs. 6 oz. of mercury -

by the inexperienced or by those who are unaware of-the
frequency with which cardiospasm may be coniounceda with

Carcinomg ,
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carcinomna of the cardia.

For digital examination gastrosﬁomy is a necessary
preliminary and care is required in stretching the cardia,.

Whichever method is employed, and each has its
enthusiastic adherents, the essential thing is to obtain
a free and wide passage by thevgreatest practicable
dilatation of the cardia.

Results.

The immedaiate efiects, the pain and discomfort due
to manipulation having passed away, are ﬁsually exceilentd
It is extremely difficecult, however, to be confident of
the ultimate results. For a period of certainly two
years, and sometimes longer, one dilatation seems often
to be sufiicient. Buf there is an unguestionable
tendency for recurrence to take place, although this may
be again relieved by tiee instrumental aid,

I have attempted to investigate the rather interesting
@uestion, does the dilatation of the oesophagus remain
after successiul treatment? And to this I can only so
far give the gunarded answer, that for three months
afterwards, it appears to remain dilated. I have only
had the opportunity of "following up" three cases and in
each so rapidly did the Barium traverse thevoesophagus,
and from the transient glance afforded, so wide did the
shadow appear, that any other conclusion was inatmisstble.

In/



554

In successful cagses, Goubtless as time passes, a
balance is struck between the amount of dilatation and the
extent of the hypertrophied wall but at the best this
equipoise must be precarious, as fatty and fibrous
degeneration will tend to repiace the muscle fibre when
the necessity to overcome the contracted cardia no longer
exlsts. If, in adoition, the mucous membrane is constantly
sufrering from the efiects of carelessly masticated or
bolted food, it is hardly to be wondered at if dysrhagia
returns from inability of the exhausted muscle of the
oesophagus to force on its contents, although the cardia
may be even of wider limits than normal. I have not seenz )
such a case, but one has been reported by St.Clair ThomsonJ?z

In such a case, where there is nothing to dilate, all.
that could be done would be to make a trans-peritoneal
anéstomosis between the dilated.:gggﬁgagus and the fundus
of the stomach. On one occasionkthis was successfully

(223
tried by Grey Turner.

kosgeok
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THE PELVI-RECTAL SPHINCTER,

Sphincter of O'Beirne.

- g e o g T

At the transition from the colon to the rectum,
there is an area in which stasis fends normally to occur,
but at which no local thickening of the muscle wall is
sufficiently obvious to term it an anatomical sphincter.
O'Beirne in 1833 drew attention to the sharp angle which
is formed by the junction of the relatively mobile
vpelvic colon and the fixed rectum, and suggested tnat
prior to the act of defaecation the bowel conitents
tended to accunulate at this level and not as was
previously fhought in the rectum. llore than fifty
years later Hirschsprung described in a child, an
extensive dilatetion of the colon which appeared to
begin at this junction yet did not appear to be caused
by any obstruction or natural narrowing. Many examples
of megacolon have been reported sgince 1886 and the
disease appears to be more common than was at first
believed.

In general terms it may be said that while many
cases, probaebly the majority, date from birth, others
appear to develop in infancy or childéhood. Some proceed

early to a fatal issue; in others a modus vivendi is

attaineds



attained and apparentlylactive and healthy lives may
- be led in which the only symptom of pathological
disorder is severe and obstinate constipation. Hurst
indeed describes a patient who rowed for his University.

Now between idiopathic dilatation of the oesophagus
and dailatation of the colon there are such obvious
resemblances, that a similar bathological lesion night
be expected in both. It is true that there is a decided
difference in age incidence, the former beihg essentially
a disorder of the middle years, the latter of infancy
ant frequently congenital, but apart from thigs there is
no essentiai difference and I propose to show in the
following pages that the pathnogenesis and aétiology
.are-identical;

Briefly my thesis is as followg:-
(1) The ultimate lesion in Hirschsprung's disease is a
degeneration of the cells in the ganélia controlling the
pelvi rectal sphinecter, -
(2) That in congenital cases the primary factor is
bacterial fermentation of meéonium in the relatively
long and lax pelvic colon; an inflammation of the mucosa
is producea whiech spreads outwards to involve the gangllia.
(3) The involvement of the ganglia causes interruption

or undue delay of peristalsis at the pelvi rectal sphincter

so/



so that material accumulates and dilatation of the
colon follows.

(4) In an attempt to expel the unaccustomed burden,

the muscular wall of the bowel hypertrophies, the hyper-
trophy éffecting speciaily the chief contrscting layer,
the circular muscle coat.

(5) Once the optimum relationship is attained between
dilatation oi the bowel and hypertrophy of its wall,

a natural cure of the obstruction at the sphincter is
attempted and with the subsidence of the acute
inflammatory process, restitution Qf the muscular and
mucous layers may begin while the more highly devéloped
nerve piexus cannot take place. A late examination
thereiore might only show changes in the ganglisa

while the other layers appeére& to be nearly normal.
(6) In those cases which develop months or years.after
birth the initial factor is probably a lesion.of the
anus or rectum through which inflammation spreads in
the same way. It must of course be understood that
even in those, the lesion might still be congenital and
symptomless clinically until the compenéation between
the dilatation of the bowel and the hypertrophy of its

wall, broke down.
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Anatomy.

The pelvic colon varies in length and tortuosity
ﬁin any series of specimens; the shorter it is the
fewer the bends in its course, Beginning at the
medial border of the left psoas major it usually
crosses the pelvis from left to right, bends backwards
and slightly upwards, and then sharply dowmwards to
become the rectum at the level of the third sacral
vertebra. It may proceed almost right over to the
right pelvie wall before bendaing and in the child the
greater part of its course is abdominal and not pelvic.
The extensive fan shaped mesocolon, short at each end
and longer in the middle allows'conéiderable freedom of
movenent and in the newborn child is relatively much
longer than in the adult, The arrangement of layers,
glandular, submucous, muscular and adventitia, is
similar to that found elsewhere in the intestine, dbut in
the mucous membrane and the longitudinal muscle tinere
are differences between this area and the rest of the
colon. In the former there is a tendency for the
membrane to be gathered into longitudinal pleats in
the last five or six. centimetres of.its course, very
similar to what is zvund at the lower egd of the
oegophagus. And the three taenia in which the
1ongitudinal muscle oi the colon is generalily arranged,

merge/



54

nerge together as the pelvie colon is traversed, so
‘that miéway only a narrow area of the bowel on each
side is uncovered by longitudingl muscle and at the
sphincter even these’disappear, so that the investment
is complete.

No other anatomical differences exist between the
pelvi rectal sphincter and the rest of the colon and
Auverbach's Plexus is found between the circular and
longitudinal coats, and the smaller Meissner's plexus
in the submucosa,

Physiology.

The radiological andvsigmoidoscopic ovservations
of Hurst and others have coniirmed the opinions of
O'Beirne, thatv normally the faeces tend to accumulate
behind this sphincter prior to defaecation and that
the pelvi rectal junction exercises a sphincteric
action weaker no doubt than the anal and pyloric
sphincters but comparable to the cardiac sphincter.

Hirschsprung's Diseasge.

Case I.

A boy aged 8 years was admitted to the Vietoria
Infirmary, Glasgow, collapsed, and obviously in
extremis. Palpation revealed a distended abdomen
and death took place while preparation for a

laparotomy was being made,’
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The history obtained from his mother was to the
effect that from birth he had suffered from extreme
constipation which waes periodically relieved by
magsive stools. At times pain in the abdomen was
30 severe that the boy had to receive medical
atbtention, but generally pain wag not a very comnon
complaint,  Until his fatal attack, he had only once
been away from school for a week during his two years?
attendance.

Occagionally after a long period of counstipation
he vomited considerable quentities of bile.

The post mortem examination revealed an extreme
degree of dilatation of the descending and rather
legss of the transverse colon, the dilatation beginning
sharply at the pelvi rectal junction. The wall of
the dewcending colon was thickened, the hypertrophy
affecting principally the circular layer: no -
abnormal narrowing at the sphincter of O'Beirne, and
no adhesion of glands or obstruction by any tumour
formation could be seen. The wall of the dilated
portion was slimy and the mucols membrane excoriated
and sloughing, and there was a general tendency to
shed large portions of epithelium.

Microscopic examination of the descending colon
contirmed the overgrowth of muscle iibres, circular,

longitudinal/



ldngitudinal and muscularis mucosae, but particularly
of the circular layer. Some inilammatory cells were
scattered through ali the layers, but apart from the
hypertrophy no definite pathological change was seen,
and the nerve cells stained well ana showed no change
that fould not be accounted for by post mortem decay.
Through the pelvi rectal sphincter the conditions were
difierent, and the chiel alteration was in the cells
of the nerve plexus,

Inflammatory cells were found in the submucosa
and through the muscle layers, and around the ganglia;
in the ganglia fairly complete degeneration was Ifound,
only an occasgsional nerve cell showing,and staining badly.
Cage IT.

A boy aged € years was admitted to the Vietoria
Infirmary as an "acute gbdomen'. Shortliy aiter
admission a laparotomy was performed and the peritoneum
was tound to be blood stained. A volvulus of the
dilated colon had taken place and areas of necrosis in
the descending part were séen. An attempt at radical
removal was precluded by the condition of the pétient
and g drainage tube wasg inserted. The post mortem
examination revealed a moderately extensive dilatation
of the whole colon with some hypertrophy of the walls
The whole bowel was congestéd and when opened was

blood stained with patches of necrosis throughout the
Pelvic and ilige colon and almost co

mplete Sloughing
of/



of the mucosa.

The microscopic examinstion was practically
useless as the tigsue shredded as it was cut and
the most extreme degree of inflammation was found
wherever tissue was recognisable.’

Case III,

A boy, 7 years old, was admittea as a case of
Hirschsprung's disease ifor medical or surgical
treatment. From birth he had sufrered from severe
constipation and at times the degree of disftension
of the abdomen was severe. It was comparatively
commor for him to empty his bowel once in two or three
weeks, and during such a prolonged period of constipa-
tion he was dull and refused food; he sometimes
vomited and once had apparently vomited faecal matter.

On admission peristaltic movements over the
distended colon were obvious and an extreme degree of
fistension was present. Medical measures for relief
were tried and with lavage through a long tube he
began to show very decided improvenment. Later he
developed broncho-pneumonia and died.

Post lortem Examination,

The colon was distended from the caecum to the
pelvi-rectal sphincter; its width being five

times that of the sphincter, The wall above the

sphincter was about four times the thickness of the
wall/
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wall at the sphincter, and the enlabgement was
chiefly confined to the circular muscular coat.

Microscopic Examination.

(a) Through the distended colon:-

The mucosa, the muscularis mucosae and the
submucous layers all shOWed some fibrous thickening;
the circular muscle fibres were greatly hypertrophied;
the longitudinal to a lesser degree. The cells of
Averbach's plexus avpeared healthy but some fibrous
change was noted in their surroundings.

(b) Through the pelvi-rectal sphincter.

No changes of importance were noted in the
epithelial layer and glands, the muscularis mucosae
or the submucous layer although a few inflammatory
cellis were found throughout. The circular musgcle
coat was in sharp contrast to that in the dilated
area above and of nearly normal thickness, as was
ailso the longitudinal layer and showed little altera-
tion apart from some fidbrous and fatty degeneration.
In the inter-muscular plexus bf nerve cells the changes
were of a striking character. As the accompanying
microphotographs show, the ganglia were replaced by
inflammatory cells. In the ganglion which is shown
under the high power only one nerve cell shrunken and

degenerated was to be seen, (F:;c‘-s.ISa kq,)
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celis were found throughout. The circular muscle
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area above and of nearly normal thickness, as was
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Comment.

Hirschsprung's disease is therefore exactly
comparable in its pathological basis to cardiospasm.’
Although the lesions that I have described are from
comparatively old-stanaing cases, they are so similar
to the chronic cases of cardiospasm which I have
already described, that I have little doubt that if a
sufficiently early example of mego-colon is obtained
~the results will'be the same as in the acute case of
cardiospasm (Case IX) and the complete line of invasion
by inflammatory cells will be found stretéhing from the
epithelium to Auerbach's Plexus.

Medical treatment shbuld always be tried at first
~and the best results obtained so far have followed
colonic lavage; purgatives generally are looked on
with suspicion; of these some preparation of aloes is
likely to be as effective as any and the ordinary methods
of combating constipation shouid be instituted.

Of surgical measures, ressction of the affected
gut with entero-anastomosis is probably the commonest
procedure and the statistics of Schneiderholm showed
46% of cures.

Adson has recently informed me that he has had two
recoveries after performing rami-section.

In/
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In conclusion, it seems to me that some form of
d;latation of the pelvi-rectal sphincter should be
given a reasonable trial. The sigrnoidoscope and modern
X-ray illumination have made blind bougieing of this
area no longer neceésary, and so successful has
dilatation proved in many cases of cardiospasm, that
there is no obvious reason why it should not be equaily
successful in Hirschsprung's disease. The probability
indeed is that many of the excellent results that have
~appeared to follow lavage have been in - part, at
least, due to the stretching of the sphincter inevitably
involved in such manipulation. ‘

- - " - oo -
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