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P R E F A C E .

The following research was undertaken with the object.of attempting to 

elucidate by dissection and microscopic examination the causation of Congenital 

Occlusions of the Oesophagus and Lesser Bowel, in the Human Subject.

The specimens on which the research was based had come under my observa

tion during the past few years. In several cases other malformations co-existed; 

but only those which involved the above-mentioned portions of the alimentary canal 

are here described, and each bears a reference to the case in which it occurred.

The Table of Contents not only enumerates the individual malformations 

described, but indicates the general scheme of the paper.

The Histological Examination of the specimens was carried out in the 

Embryology Laboratory of the University, and I wish here to record my indebtedness 

to Dr.James F.Gemmill for much friendly help and advice.

Geo.H.Edington.

January, 1913.
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CONGENITAL OCCLUSIONS OE THE OESOPHAGUS AND LESSER BOWEL.

INTRODUCTORY.

The following series of specimens illustrates some of the congenital 

malformations of the oesophagus and lesser bowel.

I have arranged them in three classes according as they affect A.Oesophagus

B. Duodenum: and C. Ileum.

Following the description of the specimen or specimens in each of these 

classes there is a review of the principal literature on the subject. This is suc

ceeded by remarks on the specimen or specimens under consideration. Each section is 

followed by a list of bibliographical references.

Summaries of the cases from which the specimens were obtained are given 

in an Appendix. In these summaries each malformation described in the paper is un

derlined, and the reference page given.

The; illustrations referred to in the paper are bound separately.



A. OESOPHAGUS.

Malformation of the Tracheo-oesophageal Septum.

Two specimens of this malformation occur in ray series of cases (Cases

I. & VIII.)

1. (Case I.). There was complete atresia of the oesophagus. The up

per segment, continuous with the pharynx, terminated below in a blind pouch, the 

lower end of which reached to the level of the 7th.ring of the trachea. The lower 

segment of the oesophagus on being traced upwards from its cardiac end became 

markedly contracted as it neared the level of the bifurcation of the trachea. 

Almost immediately above this level (l9th.ring) it joined the trachea, its poster

ior wall forming the posterior wall of that tube, and continuing upwards as a 

muscular layer ventral to the ventral wall of the blind upper segment. There 

was no appearance of any band joining the segments of the oesophagus, but some 

thin fascia stretched continuously over both.

The appearance of the parts is shown in fig.l, which represents the 

trachea and upper segment of the oesophagus split antero-posteriorly in the median 

line, and laid open.



2. (Case VIII.) There was complete atresia of the oesophagus. The pharynx 

terminated in the blind, pouched upper segment (fig. 2), which extended down to the 

level of the 12th.ring of the trachea, 1.5cm. below the cricoid cartilage. The 

upper segment appeared dilated - measuring 9mm. across - as compared with the lower 

segment, which was only 4 mm. across. On tracing it up from the stomach the lower 

segment of the oesophagus was found to join the trachea at the level of the 19th. 

cartilaginous ring. Above this level there was a common tracheo-oesophageal tube, 

the posterior wall of which was continuous with the original posterior wall of the 

lower segment of the oesophagus. There were no communicating bundles passing up 

from it to the blind end of the upper segment.

HISTOLOGY. Antero-posterior longitudinal sections showed that the wall of 

^iie upper segment was substantial, consisting of outer longitudinal and inner circu

lar muscle-bundles, and a well-marked layer of fibrous tissue, and was lined by 

stratified squamous epithelium. The longitudinal fibres showed striation: the cir

cular fibres having been cut transversely, striation was not seen in them. The 

posterior wall of the tracheo-oesophageal tube was well supplied with muscle-fibres: 

for the most part these were smooth, but some striated fibres were met with here and 

there. Mucous glands were numerous, some of them lying external to the muscle- 

fibres. The wall was only about half the thickness of that of the upper segment.

In the portion of tracheal wall in contact with the ventral wall of the pouch there 

were a few scattered muscle-bundles. Below this level the arrangement of the muscle- 

fibres corresponded pretty closely with that of the blind upper segment, viz:-



external longitudinal, and internal circular. As the lower part of the section was 

approached, however, there were in addition longitudinal bundles present between the 

circular muscle and the mucous membrane. These bundles varied in thickness and could 

not be looked upon as normal muscularia mucosae. At the junction of the ventral 

wall of the lower segment of the oesophagus with the trachea there was a short septum, 

the upper edge of which was thin, and on a level with the 19th.cartilaginous ring.

The septum was a combination of trachea and oesophagus. It contained 

cartilage, on the anterior surface of which was tracheal mucous membrane, and sub

mucosa. Posterior to the cartilage were numerous transverse sections of muscle- 

bundles. These were found as high as the free edge of the septum. Between them and 

the oesophageal mucous membrane were longitudinal bundles of muscle-tissue, of no 

great bulk. In the region of the free edge were numerous mucous glands, between the 

circular muscle-bundles (oesophageal) and the tracheal surface of the septum.

Epithelium of lower segment of the oesophagus. The posterior wall was lined 

by columnar ciliated epithelium, which, a little below the level of the free edge of 

the septum, gave place to stratified squamous non-ciliated cells. The ventral wall 

of the oesophagus, where it formed the oesophageal surface of the septum was covered 

by columnar ciliated epithelium.

R E M A R K S .

On comparing these two specimens they are found to agree in several points.

(1) The upper segment of the oesophagus ends as a blind sac which projects downwards 

beyond the level of the larynx. (2) There is a free communication between the lower



segment and the trachea, close above the bifurcation of the latter. (3) The absence 

of connecting bands between the upper and lower segments. (4) The foetuses from 

which they were obtained present other malformations (see Case-Summaries in Appendix)

The specimens differ from one another in the position of the tracheo-oesoph- 

ageal fistula, and in the nature of their associated malformations. Thus, in Case I. 

the lower segment traced up from below is found to become incorporated with the trach 

ea at or just above its bifurcation. In Case VIII. there is a short septum between 

the two-tubes, which septum extends upwards to the level of the 19th.tracheal ring.

As regards associated malformations, Case I. was the subject of transposition of 

the thoracic and abdominal viscera, septal occlusion of the duodenum, and atresia 

ani. In Case VIII. there was malformation of the recto-vesical region - atresia 

recti, stenosis of urethra, abnormality of left vas deferens, and microscopic com

munication between the rectum and the bladder.

On referring to the literature it is therein stated that congenital mal

formations of the oesophagus are not very frequent. A considerable number of ex

amples have, however, been published since 1838, at which time SCHOLLER (cited by 

Giffhorn, v. infra) found only one case reported. Scholler framed a classification 

of oesophageal anomalies, and subsequent writers have done the same; but observa

tion has shown that the form which occurs in a great preponderance of these cases 

is that in which there is complete interruption of the oesophagus, the upper segment 

ending blindly and the lower communicating with the trachea.



MCKENZIE1 writes:- "Deficiency of a part of the oesophagus, generally af

fecting the middle third, together with an abnormal communication between the gullet 

and the trachea or one of the bronchi, is the most common deformity, and though met 

with in monsters and still-born children, is most frequent in infants who are born 

alive, but survive only a few days". The opening of the lower segment as viewed from 

the trachea is generally a small aperture, sometimes oval, round, or crescentic with 

its concavity downwards. "The two separate portions are generally connected by a 

small band of muscular or tendinous fibres" (p.223). Other deformities frequently 

co-exist. Mackenzie gives a long list of references. He believes that by far the 

larger number of malformations of the oesophagus are due either to disease or to a 

"displacement of formative material at a very early period of embryonic life.....

some slight morbid deflection of the normal".

2SHATTOCK' reported in 1890 a case to the Pathological Society, and re

ferred to four cases in the Museum of the Royal College of Surgeons, and to three 

cases reported in the Central-blatt fur Laryngologie.

BALLANTYNE^ describes as the common form "termination of the oesophagus 

in a cul-de-sac, the lower rudiment of the canal communicating with the trachea or 

bronchi". From the lower part of the oesophagus a "small opening establishes a 

communication with the trachea" (loc.cit. p.463). Associated malformations are 

uncommon. He gives a number of references to the literature, and an interesting 

explanation of the fact that meconium is sometimes passed in these cases, possibly 

from the foetus in utero swallowing liquor amnii.



KEITH^ in 1906 reported three cases and referred to a fourth. His com

munication was entitled Malformation of the Tracheo-Oesophageal Septum, and he re

corded the cases "not...because of their rarity...but because in the first place 

the nature of these malformations is not generally understood by those who describe 

them in the medical press: secondly, because in all three cases there was present 

a right aortic arch or its representative, "and thirdly, because recorded cases in 

literature are usually unaccompanied by explanatory illustrations.

He explains (i.e. p.54) the malformations as evidently formed by the 

"lateral tracheo-oesophageal ridges and fold" proceeding "obliquely backward (Vdown- 

wards) and dorsalwards so as to meet on the '-dorsal wall of the foregut". If, how

ever, there is a partition between the lower segment of the oesophagus and the 

trachea - the common form of the malformation - the tracheo-oesophageal septum 

must have been formed in two parts. The posterior (lower) part forms the partition: 

the anterior (upper) part, obliquely placed, forms the occluding agent, i.e. the 

floor of the blind end of the upper segment, if the oesophagus continues back from 

the occlusion, undivided from the trachea, then the whole of the tracheo-oesophageal 

septum has been obliquely placed.

GIFFHOBN® published in 1908 an account of two cases, in both of which 

the lower segment of the oesophagus communicated with the trachea by a slit-like 

opening, and fibrous bands connected the upper and lower segments. He found that 

in the literature of the subject the majority of cases resembled his two, and he 

mentions amongst others the frequent co-existence of other malformations (especially 

atresia ani). and pneumonic patches in the lungs, and redness of the mucous membrane



of the trachea and oesophagus. As a variation of the above he found that sometimes 

the lower segment of the oesophagus communicated with the trachea by a wide opening 

so that the two tubes, alimentary and respiratory, formed a common passage 

(zusammenhangende Kanal).

He enters at some length into the question of the etiology of the malforma

tion. He finds the explanation of the fistula in the incomplete union of the lips 

of the tracheal outgrowth from the foregut. The atresia of the oesophagus is, how

ever, more difficult to account for. He quotes Forster’s theory that the atresia 

depends on "einem Stehenbleiben des Osophagus auf der Stufe der Entwickelung, in 

welcher es noch solid war"; hollowing of the solid tube has taken place above and 

below, but not in the middle portion. While he considers that Forster’s theory 

has something to recommend it, he advances his own opinion that there is an ad

hesion (Verklebung) between the upper portion of the lips of the tracheal outgrowth 

and the posterior wall of the foregut which is squeezed in between these lips.

This explanation is akin to that of Shattock (loc.cit. p.93), viz:- that the out

growth of the diverticulum from the anterior wall of the foregut drags forwards and 

kinks the posterior wall. Shattock finds support for this view in the narrowing 

of the oesophagus which normally occurs in this situation. At the same time Giffhorn 

(loc.cit. p.125) thinks that the type of case where the tracheo-oesophageal opening 

is wide is to be explained by Mackenzie’s theory of an abnormal situation (Verlage- 

rung) of the lips of the tracheal opening, or as Keith(v.supra.) puts it, the 

tracheo-oesophageal septum has been placed obliquely.



SCHNEIDER6 in a recent work thinks it probable that in this displacement 

of the lips of the orifice of the tracheal diverticulum a defect of formative 

material plays a part. He bases this opinion on the case, reported in 1845 by 

Levy, in which the lower segment of the oesophagus arose from the root of the right 

bronchus, and in which there was defective development of the right lung.

EORSSNER7 considers that the primary cause of the malformation is'distu'rb- 

ance in the separation of the trachea from the oesophagus. He thinks that the al

terations in the capacity (Raumverhaltnisse) of the oesophagus, depending on the per

sistence of the fistula, are a predisposing factor in the origin of an epithelial 

occlusion of that tube, which occlusion, again, may be the reason for the frequent

co-existence of atresia of the oesophagus with oesophago-tracheal fistula.

8LEWIS draws attention to an appearance in the model (which he figures) of 

Bremjfer^ embryo. This is an oblique sulcus on the outer aspect of the lateral 

wall of the oesophagus, with corresponding elevation of the epithelial surface. It 

"seems correlated with the shape of the adjacent body-cavity"; but "apparently" it 

"has not previously been described," and Lewis refers to its potentially etiological 

relationship to oesophageal atresia. It is worthy of mention that in the model 

there is, in addition to the lateral oesophageal groove just mentioned, a notch be

tween the lung-bud and the oesophagus, and, further, a certain degree or approxima

tion of the lateral walls of the fore-gut immediately above the notch to form the 

tracheo-oesophageal septum.



From a consideration of the specimens described above, and of the litera

ture of the subject it seems highly probable that the malformation is due to^an ab

normal relationship of the tracheo-oesophageal ridges to the posterior wall of the 

oesophagus.

These ridges, which in normal circumstances separate the trachea from the 

oesophagus - the "Trennungtfleisten” of Giffhorn (loc.cit. p.125) - and so form the 

tracheo-oesophageal septum, are probably placed obliquely so that their hinder ends 

come in contact in the posterior wall of the oesophagus. This malposition of the 

ridges would account for the absence of separation of the trachea from the oesopha

gus lower down, as in Levy’s case (v.supra).

It is not common to meet with this high degree of malformation. More fre

quently there is a partition forming the lower margin of the tracheo-oesophageal 

communication, which, as we have seen, Keith explains as due to the tracheo-oesoph

ageal ridges having been formed in two parts. This explanation of Keith’s is, I 

think, supported by the appearances in Bremjfer’s embryo. In this embryo it will 

be remembered that there was, in addition to the notch between the lung-bud and the 

oesophagus (and also the beginning of a septum), an oblique infolding of the lateral 

and postero-lateral wall of the oesophagus.

Whether we have to deal with ridges (in part or wholly obliquely placed) 

approaching the hinder wall of the gut, or with a dragging forwards of the gut-wall 

to meet the upper part of normally-placed ridges, contact is brought about. The con

tact becomes permanent, and occlusion results. The ridges in contact with the pos

terior wall of the gut unite with one another in normal fashion to form the posterior 

wall of the larynx.
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B. DUODENUM

Occlusion of lumen by septa.

This specimen, the only one of its kind in my series, is from Case I. The 

case occurred in the practice of Dr.David Glen, of Glasgow, and I was enabled by his 

kindness to examine the body after death. Birth was premature (6 and a half months) 

and the patient survived only one day. Besides atresia ani there was no other ex

ternal malformation.

On opening the body, which was that of a male infant, it became evident 

that it was the subject of transposition of the viscera.

Abdominal Viscera.- The umbilical vein passed into the liver, 1.5 c.m. 

above its lower margin, and at the upper end of a vertical groove. The appendix and 

caecum occupied their usual position in the right iliac fossa; but, on following up 

the ascending colon it was found to pass backwards under the right lobe of the 

liver and to enter the descending colon which coursed down, to the right of the mes

entery, and behind the ileo-caecal junction, to end in the rectum. The rectum end

ed as a blind pouch close to the perineum. On turning up the liver the stomach was

found coming from behind the posterior edge of the right lobe, above the right kid

ney and coursing forwards for nearly 3cm. to end at the right extremity of a bulky 

duodenum, distended with greenish material and overhung by the left lobe of the

liver (fig.3). At its cardiac end the stomach measured nearly 1cm. vertically;

but before reaching the duodenum it narrowed to half,of this measurement. The



stomach, and still more the distended duodenum, contrasted with the small intesting 

which was about 6mm. in diameter: the colon was 7-8mm. From the left (distal) ex

tremity of the cyst-like duodenum the small intestine passed, its coils lying over 

the front of the left kidney. The line of attachment of the mesentery extended 

from the front of the upper pole of the left kidney, along the lower margin of the 

distended duodenum and as far as its right extremity, whence it ran down to the 

ileo-caecal junction, springing from the right of the vertebral column,and contin

uous with the mesocolon.

On removing the liver, the gall-bladder was found embedded in the under 

part of the left lobe, and passing'towards the right extremity of the distended 

duodenum. After removal of the liver, the cardia of the stomach was seen under 

.the right side of the dome of the diaphragm. The distended duodenum had a maximum 

diameter of about 2.5cm., and compression failed to drive its contents back into 

the stomach or forwards into the distal bowel. The spleen was in its normal re

lationship to the cardiac end of the stomach, and measured 1.5cm. in length.

On cutting open the duodenum it was seen that the distended portion was 

shut off from the remainder of the bowel by two septa. The proximal of these was 

situated just above (i.e. on the pyloric side of) the gall-bladder, and from the

fact that the contents of the distended portion were inky in colour and its mucous

membrane was stained almost black, while that of the bowel between the septum and 

the pylorus was of a pale green colour, it was presumed that the septum was higher

up in the bowel than the entrance of the bile-duct.



HISTOLOGY. The distal portion of the c.yst-like duodenum, with the ad

joining undistended bowel, was removed en bloc, and hardened. On trimming the 

specimen previous to embedding in paraffin it was observed that, at the seat of 

its junction with the undistended bowel, the wall of the cyst was thickened over 

an area much greater than the diameter of the latter.

An interrupted series of vertical longitudinal sections was made which 

showed the occlusion between the two portions of gut to be formed of their re

spective mucosae placed back to back and separated from one another by a scanty 

layer of submucosa. There was no appearance of any inflammatory process. The 

muscular tunics of the bowel passed uninterruptedly from the dilated to the con

tracted portion. The proximal end of the latter was spread out on the former in 

both antero-posterior and vertical directions, giving rise to the thickening of 

the wall of the cyst, mentioned above. The epithelium of the mucous membrane 

generally was not well preserved, and was best seen in the spread-out proximal 

end of the contracted gut.

A series of longitudinal sections of the proximal (pyloric) end of the 

cyst was made. These showed that the septum between the cavity of the cyst and 

the lumen of the bowel on the pyloric side of the cyst differed in structure from 

the distal septum. It showed two layers of mucous membrane, each with its sub- 

mucosa. Between the two submucous layers was a layer of muscularis, derived 

• from and continuous with the deeper layers of the intestinal muscularis. The 

septum was not solid; but was traversed by a channel, lined by columnar epithelium,



with here and there a clear, or "goblet", cell. This channel was continuous be

low with the lumen of the proximal bowel: above, it was continuous with ducts in 

the pancreatic tissue. These, again, presumably after union with the bile-duct 

(n.b. the bile-duct was not found as a separate structure, probably owing to in

completeness of the series of sections) communicated with the cavity of the cyst 

by a single large opening. At the seat of communication between the septal chan

nel and the pyloric part of the duodenum another pancreatic duct (? duct of 

Santorini) coursed down the anterior wall of the cyst and opened into the pyloric 

part of the duodenum. (A reconstruction of the sections is shown in the diagram 

fig.4).

The epithelium lining the ducts was pure columnar; but as the opening 

of the ducts into the lumen of the gut was approached goblet cells were superadded 

in increasing numbers.

L I  T E R A T U R E

It is impossible to ascertain from literature the actual frequency of 

congenital malformation of the intestine. There must be many cases which are not 

recognised, or in which, even if recognised, no opportunity is given for detailed 

examination of the lesion. Besides, allowance must be made for cases where the 

lesion may have been examined but the result not published.

Excluding for the present any consideration of the malformations of the



rectum and anus, I shall for convenience divide intestinal malformations into 

three classes, according as they occur in (l) the duodenum; (2) the jejuno-ileum;

and (3) the colon.

I wish first to consider the comparative frequency of malformation af

fecting the duodenum, talcing up afterwards the nature and seat of the malforma

tion, abnormality.of ducts, and lastly the etiology of the condition.

(a) Comparative f r eq u en c y .
1The literature of the subject is rather confusing. Thus JOHNSON writ

that next in frequency to the rectum and anus comes "the site of the omphalo-mes-

enteric duct in the ileum. Atresia or stenosis of the duodenum has been observed 

in a fairly large number of cases. The seat of the closure or stenosis has been 

in most cases above the papilla...Congenital stenoses of the large intestine are,

except at its lower end, rare".

2MURPHY states that congenital occlusion of the small intestine is

"most frequent in the duodenum; the next most common site is the ileo-caecal re

gion".
3BALLANTYNE does not definitely state the frequency, but remarks that 

"obstruction of the duodenum has been noted.... The ileum is apparently a common 

seat of intestinal obliteration".

If we go back a little into German literature, however, we find more
4definite statements. Thus SILBERMANN tabulated 57 cases of congenital occlusion 

of the small bowel. The frequency was as follows:-



Duodenum, 24 cases (42.1$)

Jejuno-Ileum, 31 cases,(54. 38$)

Jejuno-Ileum & Colon 2 cases (3.5$)

” 5GARTNER gives particulars of 65 cases of congenital atresia and stenosis 

of gut. In the seventh group ("Ealle von rein casuistischem Interesse") there are 

38 cases. Analysis of these shows the following incidence:-

Duodenum, 16 cases (42.1$)

Jejuno-Ileum, 18 cases (47.36$)

Colon, 4 cases (10.55$)

SCHLEGEL6, in 1891 reported as follows:-

Duodenum, 29 cases (32.5$)

Jejuno-Ileum, 54 cases (60.6$)

Colon, 6 Oases (6.6$)

These figures, if added together, give the average percentage of fre

quency.
Duodenum, 38.9$

Jejuno-Ileum, 54.11$'

Colon, 6.88$
7EORSSNER , as the result of his investigations gives the following num

bers (p.89):-

Duodenum, 79 cases (35.9$)

Jejuno-Ileum, 103 cases (46.8$)

At Eauhin’s Valve, 16 cases (7.27$)

Colon, 22 cases (10$)



It will be seen, on comparing Forssner*s percentages with the combined 

percentages of Silbermann, Gartner and Schlegel, that there is not a great discrep

ancy so far as the duodenum is concerned. The discrepancy in the case of the 

jejuno-ileum is probably to be explained by the inclusion, in the former figures,

of malformation at Bauhin’s Valve with those of rthe jejuno-ileum. If we add

Forssner’s percentage for valve-malformation (7.27) to that for jejuno-ileum (46.8) 

we get 54.07 as compared with 54.11 of combined figures. If we combine the percent

ages of Forssner’s cases with those of the previous table we get:-

Duodenum, 37.4$

Jejuno-ileum, 54.09$

Colon, 8.44$

These figures show that malformations of the jejuno-ileum are actually the 

most frequent. Those of the duodenum come next, and lastly and a long way behind 

come those of the colon. But, as Tandler (Forssner, loc.cit. p.131) pointed out, 

the relative frequency, or frequency per centimetre of gut-length, is quite another 

matter. From this point of view the duodenum is very much the most frequent seat 

of malformation. Forssner (loc .cit. footnote, p.135) quotes Dreike’s figures for 

the length of the different parts of the bowel: duodenum, 12cm., jejuno-ileum 253cm. 

and colon 58cm. Malformation occurs in the following proportions:-

Duodenum, 6.6 per centimetre

Jejuno-ileum, .4 per centimetre

Colon, .38 per centimetre.

I do not consider that this point is of importance; but I-mention it



because it is apt to lead to misunderstanding unless the difference between com

parative frequency and per-centimetre frequency is kept in mind.

(h) Nature of Malformation.

In considering this point I shall refer only to Forssner*s figures. He 

was able to find reported 220 cases in all; but in only 134 of these was the ana

tomical form of the malformation described. He divides the cases into three class

es according to nature of the malformation.

In Class I . the malformation takes the form of a 'membrane stretched across 

the lumen of the gut. The membrane may be complete, causing an atresia, or incom

plete (iris-like), in which case a stenosis is produced, Of 49 cases of congenital 

obstruction due to a membrane, 34 were atresias, and 15 stenoses. Of the 49 cases, 

in 17 the duodenum was the part affected*: atresia occurred in 9, and stenosis in 8. 

In Forssner*s own cases the membrane was composed of two epithelial coats with a 

layer of submucosa between them. But in some cases mucous membrane alone has been 

found, while in others a layer of muscularis in addition has been noted.

In Class II. there is an actual interruption of the gut, and there are

formed two blind ends connected by a cord of varying; thickness and length. Of

this variety there were 40 cases - 35 atresias, and 5 stenoses. In the atresias 

the cord was solid; in the stenoses it was tunnelled, having a small canal-shaped 

lumen. These 5 cases of stenosis all occurred in the duodenum. In addition, this 

part of the gut was in 11 cases the seat of atresia.



In Class III.the interruption of the continuity of the gut is complete,

and the blind ends are _free. Of this variety, in 13 out of 45 cases the duodenum

was affected. As a rule in the duodenum^the blind ends are in apposition although 

no tissue connects them.

To summarize: in the duodenum the obstruction takes the form of

Membrane (complete ... 9
(incomplete.8.................17 (36.9$)

Interruption,with (atresia, 11 
blind ends, (stenosis, 5........ 16 (34.77$)
Free blind ends   1_3 (28.26$)
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According to these figures there is not a great difference in the fre

quencies of classes I. & II. The variety showing free blind ends is less common

than either of the others. The figures show further that atresia is more common

than stenosis. This fact is more strikingly brought out in Cordes* paper (v.infra)

where of 57 cases there were 48 showing atresia, and only 9 stenoses.

It is quite evident, in going over lists of recorded cases, that in the

duodenum the occurrence of more than one obstruction is quite exceptional.

(c) Seat of Malformation.

Reference to the literature brings out the fact that the malformation

in the duodenum is usually situated close to the point of entrance of the ductus

communis.

8PERRY & SHAW investigated 7 cases. In 4 the obstruction was at or near

the biliary papilla; in 3, at the lowest part of the duodenum; and in 1 it was

close to the pylorus.



CORDES9 reports 1 case, and summarizes 56 found in the literature. She 

finds that "occlusion of the duodenum is most frequently very near the opening of 

the common "bile-duct into the duodenum, either above it or below itM. It was above 

the duct in 20 cases (in 12, immediately above), and below in 13 (in 2 immediately 

below) .

SPRIGGS10 describes 1 case where there was dilatation of the stomach and 

duodenum, the latter structure ending abruptly at the "point of entrance of the 

bile-duct”. There is no note of whether the bile-duct opened above or below the 

stricture.

KEITH11 examined 8 specimens. "Immediately above the entrance of the com

mon bile-duct the duodenum is occluded by a septum, which is covered on each side 

by mucous membrane, and contains muscular strata continuous with the muscular coats 

of the bowel."

(d.) Abnormality of Ducts.

In connection with the relationship of the occlusion to the bile-ducts
/

it is worthy of mention that several authors report the occurrence of accessory 

ducts. In the case reported by Cordes (loc.cit.) there was an anomaly of the com

mon bile duct - "a branch of the same having been found leading into the dilated 

duodenum above the atresia...An accessory pancreatic duct is not present." This 

writer quotes Forster, that "sometimes the ductus choledochus divides into two 

branches, of which one opens into the stomach or even into the large intestine.”

She also judges that, in tworcases reported by Theremin as stenoses, what was



supposed by him to be stenosed bowel was probably a branch duct. She states furth

er that in "four other cases" in her series the clinical history and autopsy find

ings together render it very probable that a branch duct existed.

Keith (loc.cit) mentions two cases in which "an accessory pancreatic duct

12can be seen to open in the duodenum above the septum". Lewis (KEIBEL & MALL ) 

mentions Tandler having found in an 8.5mm.embryo a complete obliteration between 

the outlets of the dorsal pancreatic duct and the ductus communis.

(e) Et_iologx*

The etiology of congenital atresia or stenosis of the bowel has been the 

subject of much speculation. Various causes - developmental, peritonitis, volvulus, 

intussusception, post-ulcerative contraction, embolism or thrombosis of mesenteric 

vessels, enlarged valvulae conniventes, (Spriggs, loc.cit) - have been invoked, 

and different writers have gone, more or less fully, into the pros and cons. It 

is interesting to notice how authors have come more and more to regard the condi

tion as depending on some error of development. "A number of facts, such as the 

repeated occurrence of duodenal occlusion near the site of the papilla, the ex

istence, in probably more than one case, of anomalies of the duct system, the ab

sence of Brunner’s glands (in one case at least) at the point of and near the 

atresia, the striking absence of any signs of disease to which the condition might 

be traced and the occurrence of other malformations than that of the duodenum in 

a certain number of the cases, lead me to think that an error of development not 

yet explained may underlie this condition." (Cordes, loc.cit. p.423). Again,



"Most if not all malformations in the duodenum are associated in some way with

the development of the large glands from this region". (Clogg .) Credit is due 

13to BLAND-SUTTQH for drawing attention to the occurrence of malformations at the 

seat of "embryological events". He supports his statement by reference to imperfor

ate pharynx occurring "at the spat where fore-gut and stomodaeum come into contact. 

An imperforate or septate duodenum occurs just above the bile papilla, the region 

where the diverticulum issues to form the liver and pancreas. Imperforate rectum 

and anus are due to imperfect union of the hind-gut and proctodaeum. Lastly, im

perforate ileum occurs in the region where the primitive alimentary canal is in 

communication with the yolk-sac by means of the vitelline duct."

The observation by TAUDLER14 of the obliteration of the lumen of the 

duodenum as a phase of the normal development of this part of the bowel has cer

tainly paved the way to a more accurate conception of duodenal malformation. It 

may or may not be invoked in the case of obstruction in the neighbourhood of the 

biliary papilla; but it certainly helps to an understanding of those cases where 

the obstruction is situated some little distance from the entry of the ductus com- 

munia. Following on Tandler comes Forssner (loc.cit.), who holds that an ingrowth 

of the mesenchyme, before the re-establishment of the duodenal lumen has been ef

fected, offers a solution of the difficulty. The obstruction, according to him, 

is composed of connective-tissue embedded in epithelium. If the connect!ve-tissue 

bridge be thin, a membrane is formed: if thicker, the interruption may take the 

form of a cord connecting the two blind ends of the bowel. Should the connective-



tissue be incomplete, or so weak that at one spbt it tears, there will be an incom

plete membrane - crescentic or like an iris. Through subsequent changes, occurring 

during foetal life, a thick obstruction may be thinned down to form a membrane, or 

a stenosis may be transformed into a valve.

15Before leaving this subject I would draw attention to GRAY’S suggest

ion as to the etiology in a case of complete interruption of the duodenum, which 

he investigated some two years ago. He advances the theory that during the third 

month the passing across the upper abdomen from left to right of the distal ileum 

and the caecum, drawing with them their fold of mesentery, may result, if the mes

entery be sufficiently taut, in nipping through the duodenum across which they pass.

The only other theory of origin requiring mention here is that of foetal 

peritonitis. I shall have again to refer to this, when considering the subject of 

occlusion in the jejuno-ileum. But it has been brought forward in duodenal cases. 

The chief arguments in its favour, as advanced by Spriggs (loc.cit)> are (l) the 

obstruction may occur at a part of the bowel which is not the seat of one of Bland- 

Sutton’s "embryological events*'. Thus, of Perry and Shaw’s 7 cases in 3 only was 

the obstruction at the site of the papilla. (II) The presence of adhesions.

That these evidence a precedent peritonitis is almost beyond doubt; but, as Spriggs 

says, "it may be that the obstruction was the cause of the slight signs of localised 

peritonitis found in some cases, and not the effect, as has been generally as

sumed" .

My dismissal of peritonitis as an etiological factor in duodenal



malformation may seem rather summary; but I think that it is hardly necessary to 

consider it at length, when the production of the malformation is so eminently 

capable of explanation by the facts of normal development. Bland-Sutton’s sug

gestion is valuable, and Gray’s theory as to the etiology in his case is ingenious: 

but it seems to me that the normal obliteration during development is the important 

fact. The discovery of this by Tandler, and its further investigation and applica

tion by Porssner, have resulted in placing in our hands a working theory which for 

simplicity and probability it will be hard to better.

R E M A R K S

If the specimen which I have described be now considered it is seen 

that there is (l) a septum-formation proximal to the biliary papilla; and (II) a 

second septum near the distal end of the duodenum. Between these septa the dis

charge from the biliary papilla is confined, and by its pressure the portion of 

bowel concerned has been distended to form a cyst.

So far, this seems simple enough. Microscopic examination shows, how

ever, that these two septa markedly differ in structure from ione another.

The distal septum is of simple construction - two layers of epithelium, 

separated by a submucosa. The proximal is traversed by a passage lined by epithe

lium and communicating dorsally with the ducts of the pancreas (? and liver):



ventrally, it communicates with the lumen of the pyloric part of the bowel.

It might be held that this canal in the substance of the septum repre

sents an abnormal branching of the biliary ducts; but the presence of goblet-cells 

in its epithelium and of muscular tissue in the substance of the septum opens up 

the possibility of its being originally a stenosed portion of the duodenal lumen. 

The accumulation of bile distal to the stenosis is favoured by the septum lower 

down in the bowel, and the resulting distension of the bowel, has, instead of open

ing up the stenosis in a direction towards the pylorus, tilted up the narrow por

tion so that it comes to form a valve. Pressure, on this valve, from the distal 

(biliary) side serves to make the obstruction more complete.

The occurrence of the double obstruction is distinctly unusual (v.supra 

p ./?). The microscopic characters of the proximal septum are in support of 

Theremin’s views already quoted (v.supra, p,JLO ) as having been adversely criticis

ed by Cordes. In the drawing (fig.3) the pancreas is represented as clumped to

gether and practically encircling the bowel at the proximal pole of the cyst. It 

was not noted whether the gland was prolonged at all behind the stomach. This 

disposition of the pancreas may have some relation to the stenosis of the neigh

bouring portion of the bowel. It seems to me that Forssner’s theory of ing’rowth 

of mesenchyme satisfactorily explains the etiology of both proximal and distal 

occlusions in this specimen.
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C. I L E U M .

There are 5 specimens (and probably a 6th. specimen) of obstruction of the 

ileum in my series.

1. (Case II.) Obstruction 57cm. above ileocaecal junction; volvulus; ad- 

hesions-viseera!, omental, and parietal.

A female infant, aged six days, was admitted to the Royal Hospital for Sick 

Children on June 23rd. 1907, with a history of vomiting from the day after birth.

No meconium had been passed; but there was a discharge per anufjjof whitish slimy 

material. The anus was well-developed, and the anal canal was patent, admitting the 

little finger as far as the middle of the second phalanx. There was no feeling as 

of a septum with distended bowel above; but rather of a channel gradually narrowing 

so that its termination could not be reached by the finger-tip. An obstruction high
—■ .1 .in m ■ i-  ■ •" i n  *  — w  i n i n » i w "r«-  w i0 m » i  .id riM ifiT m p r mpi

up in the bowel was diagnosed, and the abdomen was opened in the left iliac fossa.

A finger, passed into the wound, was directed to the left along the parietal peri

toneum and into the iliac fossa, where a cord-like, undistended portion of bowel was 

encountered' in the situation of the sigmoid flexure. The abdomen was closed, and 

the child died 5 days later from progressive weakness, with constant vomiting.

At the post mortem examination the right flank was occupied by greatly 

distended bowel extending from the iliac fossa up to the margin of the right lobe of 

the liver, to which it was adherent below and internal to the fundus of the gall-



bladder. The great omentum was adherent, high up, to the mesial surface of this 

piece of bowel.

Further examination of the parts showed the condition depicted in the dia

gram (fig.5). On referring to the diagram it will be seen that in the iliac fossa 

the lower (proximal) end of the distended bowel is directed horizontally towards the 

left (middle line) and joins a coil of small intestine. In front of the junction 

a piece of cord-like, undistended bowel runs upwards and backwards into:the flank 

and terminates on the mesial aspect of the upper end of the above-mentioned dilated 

gut. This undeveloped bowel, on being followed down, is seen to course backwards 

rouhd the horizontal junction, and then to the left. The distended gut on being 

freed from the liver, and turned down is found to be adherent on its outer side for 

a distance of 1.75cm. to the parietal peritoneum. This adhesion contains large 

blood-vessels ramifying in a backwards direction on the abdominal wall. On the 

mesial aspect of the dilated bowel its mesentery stretches between it and the unde

veloped portion. On following the mesentery down it is found to accompany the unde

veloped bowel over the horizontal piece to the under aspect of which it is attached, 

and then to pass to the left and upwards behind. At this point the undeveloped 

gut courses backwards and to the right to join the caecum.

This somewhat confused arrangement of the bowel was due to volvulus which 

was untwisted by turning downwards and forwards (a half turn), and then from right 

to left (one complete circle and a half) the dilated gut. This manipulation showed 

the very great degree of dilatation of the distended gut - nearly 4cm. in diameter.



The volvulus had occurred about 12cm. above the distal end of the dilated portion 

of gut, and had not produced any obstruction of the lumen of the 'bowel. There was 

nothing abnormal in the arrangement of the mesentery, and the portion corresponding 

to the undistended segment of the ileum contained well-developed lymphatic glands. 

The whole of the great intestine was undistended. The caecum lay on the psoas mus

cle, to which it was firmly attached a little below the iliac crest.

Measurements. The great intestine, from caecum to anus, measured in length 

43cm. The small intestine had a length of 188cm., and the distended portion joined

the undistended at a point 37cm. above the ileo-caecal valve.

Details of Obstruction.- Attempts, made post mortem, to force fluid from 

the narrov; into the dilated gut were unsuccessful, and resulted in rupture of the 

end of the contracted gut, and extravasation under the peritoneum of the dilated.

On the anterior surface of the junction of the dilated and contracted
CL

portions of the bowel, a fibrous adhesion stretches between these portions (fig.6).
A

The adhesion is situated a little in front of the mesenteric line, and the contin

uity of the latter can be displayed only when the adhesion is lifted up. After re

moval of this adhesion and of the mesentery behind it, the termination of the di

lated portion of the gut is seen to be doubled on itself so that the ballooned blind 

end is directed downwards on the mesial aspect of the ascending piece of gut, be

hind the line of attachment of the mesentery. The doubling is maintained by fibrous

adhesions stretching between the apposed peritoneal surfaces. Two of these adhesions
C.are situated one behind the other (fig.6,b. & fig T~.i1 ) . the anterior being justA



behind the line of mesenteric attachment, which passes upwards and to the left to 

be continued into the mesenteric line on the contracted bowel beyond the obstruction 

These adhesions form stout bands, and between them is a shorter adhesion, to be 

again referred to.

On cutting away the anterior wall of the distended bowel the doubling is 

seen to have produced a kinking so that the lumen of the bowel is very much encroach 

ed upon by a spur. This spur, and the short, substantial, fibrous adhesion (men

tioned above) which assists in its maintenance are well shown in fig.7<I*~ The inner 

surface of the wall of the gut is marked by transverse ridges. The seat of junction 

with the contracted gut is indicated by a slight swelling, of circular outline, with 

a blind depression in its centre. A probe introduced into the contracted bowel was 

forced through the junction at this spot; but, as was afterwards found on microscop

ic examination, the communication was artificial. The junction was bisected in the 

vertical direction, and it was then found that in the posterior half the contracted 

gut run upwards and outwards on the surface of the distended gut, from the lumen of 

which it was separated by a thin septum. Extravasation of some of the debris from 

the contracted gut was seen under the peritoneum of the distended gut. In the an

terior half, the septum showed an oval opening allowing of communication between the 

dilated and contracted portions of gut; this was the opening made by the probe.

HISTOLOGY.- Sections made in the long axis of the bowel showed that a 

complete mechanical obstruction existed, the continuity of the lumen of the gut be

ing interrupted by a septum, formed of mucosa and submucosa (see diagram, fig.8).



Owing to faulty preservation of the specimen the mucosa of the distended gut was not 

demonstrable; but this layer was better preserved in the contracted gut. The thick

ness of the occluding layer of tissue was markedly lessened at the point correspond

ing with the depression in the wall of the distended gut. This depression was sit

uated nearly opposite to the commencement of the lumen of the contracted gut.

muscular is was much more marked in the contracted than in the distended 

gut. It did not form part of the occluding septum; but although it passed continu

ously from distended to contracted bowel on the concavity (i.e. mesenteric aspect) 

of the angle of junction, it apparently formed here a spur. On the convexity the 

muscularis was not nearly so well marked, and near the junction it apparently disap

peared from the contracted and was sparsely represented in the distended gut. It 

was not clear whether the spur was a secondary formation, due to kinking, or indi

cated an attempt on the part of the muscularis to take part in the obstruction.

In none of the sections was the mucosa of the contracted bowel intact.

In all it had been ruptured by the fluid injected into the contracted bowel to dis

tend the latter, and the rupture opened into an artificial cavity formed by separa

tion of the layers of the wall of the congenitally distended gut.

The next specimen belongs to a different type; and is an example of 

complete interruption, the malformation being multiple.

2. (Case III.) Multiple interruption of ileum, high up; coiled-up mass of 

undistended bowel.



A female child, aged 4 days, was admitted into the Royal Hospital for 

Sick Children on 13th.July, 1910, with a history of no passage per anuhtof meconium. 

The anus was well formed, and. admitted a probe a distance of 6.25cm.

The abdomen was opened and an artificial anus made; but the child died in

the course of 24 hours.

post mortem examination it was found that the artificial anus had been

made in the small intestine, a distance of 46cm. below the pylorus. There was com

plete interruption of the bowel 25.5cm.. further down (71cm. from the pylorus) . Be

yond this there was spherical mass of bowel coiled on itself, and beyond this again 

the bowel recommenced and continued, without interruption, to the caecum, a dis

tance of 91cm. The great intestine measured 39.5cm., and, like the distal portion 

of the small bowel, was of normal shape but undistended.

Closer inspection of the parts at the seat of obstruction showed that the 

proximal portion of the bowel only apparently terminated abruptly: it was sharply 

kinked at a spot 1.25cra. from its actual extremity, so that the part beyond the 

kink was collapsed:; and was at right angles to the rest of the bowel. The short 

portion distal to the kink tapered to a termination which was in close apposition 

to the upper (mesenteric) extremity of the coiled mass next to be described. The 

kink was maintained by adhesions stretching from the mesentery over the right side 

of the collapsed bowel beyond. The distended bowel, after hardening, measured 2cm. 

in diameter; that of the portion distal to the kink was .75cm. On cutting open the 

bowel the kink is seen as a spur of the bowel-wall, on its mesenteric side.



In close contiguity with the termination of the kinked bowel lay the con

voluted mass of undistended bowel. In the hardened specimen it was conical in shape 

(fig.9)* and attached by its apex to the mesentery. It roughly resembled a cochlea 

with three turns, and it was so bound together in peritoneum that it could not be 

straightened out. On bisecting the cone, the cut surface showed various sections 

of coils held firmly together. Prom apex to base the cone measured 3.5cm.; and 

2.5cm. across its base.

Following the free edge of the mesentery an ovoid body was reached at a 

distance of 2cm. from the attachment of the conical mass. This body measured 1.25cm. 

in length, and 6.25mm. transversely, and, on being bisected longitudinally, present

ed the naked-eye appearance of a piece of bowel closed at both ends.

It was immediately succeeded by the upper end of the collapsed bowel, to 

which it was attached by adhesions independent of the mesentery. The collapsed 

bowel had a diameter of 7-8mm.

The arrangement of parts is shown in the figure (fig.9) which was drawn 

after hardening. The specimen is viewed from the right side.

HISTOLOGY.- Two parts of the malformation were examined microscopically:-

(1) The kinked termination of the distended bowel:

(2) The conical mass of convoluted, contracted bowel.

(l) Longitudinal sections of the kinked termination of the distended bowel 

showed that the kink was formed by an infolding of the whole thickness of the bowel- 

wall to form a "spur”. The structure of the bowel-wall above the kink was normal,



save that the epithelium of the villi had disappeared. It was present, however, 

in the deeper recesses of the mucous membrane. The muscularis consisted of two lay

ers - inner (circular) and outer (longitudinal). As the region of the kink was ap

proached certain well-marked changes in the muscularis were observed. On the con

vexity;, the circular bundles rapidly became smaller in area at a spot where the bow

el began to curve in to the narrow (a little above the level of the "Spur” formed 

by the infolding of the opposite wall), and from here on to the commencement of the 

contracted terminal piece of bowel they formed a thin, but distinguishable layer.

On the other hand, the longitudinal muscularis was continued to the extremity of the 

contracted gut. The muscularis was differently arranged in the concavity of the 

kink. Here the circular bundles were continued into the proximal limb of the spur, 

for about two-thirds of its length. They remained of large sectional area, till 

about halfway towards the apex of the spur. They then diminished, but were of good 

size till they altogether ceased at a point short of the apex by one-third of the 

length of the spur. Just about the spot where the thick bundles diminished, the 

longitudinal ceased, rather suddenly, and were not recognisable in the remainder of 

the spur, or in the contracted-gut-wall continuous with it. The mucous membrane 

of the contracted gut was much destroyed, and, with the exception of some remains 

in the debris, was unrecognisable. (T'g- 9**-) .

In one section, two spaces lined with cubical epithelium occurred in the 

thickness of the wall, and just beyond the termination of the cavity of the con

tracted gut. These spaces were in close relationship to the terminal strands of 

the longitudinal muscularis.

(2) Longitudinal sections of the conical mass showed, to the naked eye



six or seven transverse or oblique sections of gut. The arrangement of parts is 

shown in fig.10. Of these the peripheral seemed to stain better than the two larg

er ones in the centre of the mass. Under the microscope, five of the seven sections 

show some muscularis: in none is there any trace of epithelium. In one section 

the muscularis was succeeded by areolar-like submucosa; but generally this was not 

represented, and we passed directly into the debris which filled the lumen of the 

gut. This debris showed as deeply-stained granules and masses of various sizes, 

arranged peripherally, and succeeded by very faintly stained material of similar 

character. The masses resembled clumps of epithelium, and in some cases suggest

ed crystalline substance. The different sections were bound together by tissue 

which was in some parts areolar, but in most fibrous, and which not only formed a 

wrapping for the mass, but also was present between the various sections of bowel.

As regards the muscularis: in none of the sections was there a complete

circle of muscle-fibres. In the five which showed muscularis the muscle was the 

longitudinal one. In none did it extend more than half the circumference of the 

gut, and, except in the case of the most central of the sections, it was confined 

to the outer halves of the peripheral sections.

It should be added that, while the circular muscularis was not very evi

dent, traces of it were found here and there under the longitudinal bundles.

The next in the series resembles No.2, inasmuch as there is complete in

terruption of the bowel. It differs from that already described, in respect of the



presence of peritonitic adhesions which may have had a catttfal relationship to the 

malformation.

3. (Case IV.) Interruption of Ileum, high up and multiple; omental band

associated with interruption.

A female child, aged 4 days, was admitted into the Royal Hospital for Sick 

Children on 21st.October, 1911. There was a history of there having been no move

ment of the bowels since birth. A rubber catheter could be passed into the rectum 

to a distance of 1 or 2 inches, and on withdrawal was observed to be covered with 

thick white pasty material. The abdomen was opened in the left iliac region, and 

an artificial anus made in a loop of distended bowel. The patient died, collapsed, 

32 hours later.

On opening the body after death the great omentum in the pyloric region 

was found stretched out to form a band about 3.25mm. thick, and 7.5cm. long. This 

band passed downwards and to the left to be attached to a gland-like body in the 

mesentery at the seat of interruption of the continuity of the bowel.

The interruption had occurred in the small bowel., and was distant 91.5cm. 

from the pylorus, and 101.5cm. above the ileo-caecal junction. The caecum and ap

pendix were situated high up on the front of the right kidney, so that there was 

practically no ascending colon. From caecum to anus the bowel measured 44.5cm.

The artificial anus had been made 15cm. above the blind end. The gut be

yond the interruption was collapsed, its diameter varying between .5 and .7 5cm.

The distended gut measured about 4cm. across, at its termination: higher up, it was



about 2cm. The duodenum was little more than 1cm. (These measurements are not true 

diameters, being made with gut lying flat). The stomach measured 6.25cm. in length,

and 4.3cm. transversely.

The parts were fixed before a detailed examination of the seat of inter

ruption was made. Inspection then showed the arrangement figured in the outline 

drawings (figs.11, 12 and 13).

From below upwards in the drawing (fig.ll),i are seen (l) the distended 

proximal bowel, with its blind extremity:(2) the collapsed bowel distal to the in

terruption: and (3) a piece of tissue, 2.5cm. long and 1cm. across.

The peritoneal coat of the distended gut was smooth until the apex of the

blind end was reached. Here it presented (fig.14) an irregular surface over an area

of about 1.25cm. in diameter. On cutting open the distended gut the mucous membrane 

was seen to be transversely ridged, save at the extremity, where it became granular. 

At the very apex was a pit-like depression of pinhole size, with raised edge. The 

portion of gut-wall corresponding with the area of granular mucous membrane was 

very thin and translucent, especially at the "pit", and the irregularity of the peri

toneal coat here was suggestive of its having been forced up from the muscularis.

The collapsed gut which formed the distal limb of the interrupted loop 

was irregularly bent on itself. This was seen both from the right and the left 

side; but the arrangement was best seen when the bowel was viewed from its free sur

face (opposite to the mesenteric attachment). It was disposed so as to form a fig

ure resembling an interrogation-mark, angular instead of rounded. The portion form

ing the head of the interrogation-mark was over 9.5cm.long, and its concavity was



towards the right side of the mesentery.

The third structure to he noticed is that shown in the figure (figs.11,12) 

as lying above the collapsed gut, and in close relationship with the omental band. 

This structure resembled a lymphatic gland, and had the appearance of an elongated 

bean, the hilum of which was turned towards the collapsed gut below it. It was firm

ly bound to the collapsed gut by fibrous tissue. This fibrous tissue passed into 

the concavity of the loop of collapsed gut; but some of the fibres passed over the 

convexity of the gut and blended with its mesentery. The omental band already men

tioned passed behind the bean-like structure, and spread out, some of its fibres 

blending with the fibrous tissue joining that structure to the collapsed gut; other 

fibres of the band passed downwards in front of the loop of collapsed gut and ended 

in its mesentery. In the concavity of the bean-like body lay a small spherical 

node, embedded in the fibrous tissue.

HISTOLOGY.- Sections were made of
(a) some distance from blind end:

(1) The distended bowel: (b) blind end near "pit”
(c) "pit) .

(2) The bean-like body, with attached node.

(1) (a) Longitudinal sections of the wall of the distended gut, some dis

tance from its blind end, including a transverse ridge (valvula connivens), showed 

two well-marked layers of muscularis (fig.15). At the seat of the ridge there was 

some increase in thickness of the circular layer of muscle: here also there were

very large vessels in the submucosa, which was slightly thicker than in the remainder 

of the section. There was well-marked arrangement of villi; but the epithelium over



them has not been preserved during hardening. Here and there, epithelium of glandu

lar recesses was visible.

(b) Sections of the blind end, close to the "pit" showed mucous membrane

with an occasional villus, but devoid of epithelium (fig.16). Here and there in the 

deeper parts of the mucous membrane cross-sections of Lieberkuhn's glands were seen, 

and immediately external to them was the well-marked muscularis mucosae. In the 

tissue external to the muscularis mucosae were numerous, irregularly-coursing bands 

of muscular tissue, which became thinner on being followed from the edge to the 

central portion of the section. There was in the outer part of the very vascular 

subperitoneal tissue an irregular cavity with deeply-stained crystalline contents 

which caught the edge of the razor. Part of the contents had come away: the remain

der were adherent to the wall. The cavity was surrounded by fairly dense connective 

tissue of the subperitoneal coat, and close to the cavity were small calcareous foci, 

embedded in the fibrous tissue.

(c) Sections including the "pit" (figj.7) showed the latter to be formed 

by a depression affecting the mucosa and muscularis, and leading into an irregular 

cavity containing calcareous material. This cavity corresponded with that seen in 

(b), where it was situated in the subperitoneal tissue. Here, however, it lay rather 

in the deeper part of the mucous membrane and muscularis.

(2) Sections made in the long axis of the bean-shaped body, and including 

the node in its concavity, showed that both structures were really a portion of 

malformed intestine. In only one portion of the section, viz:- that corresponding 

to the "node", was there any approach to the normal structure of bowel-wall. In one 

section the appearance of this portion was that of a transverse section of bowel.
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The mucosa was well-formed, hut the epithelium very indifferently preserved. The 

suhmucosa was, except at one spot, very much compressed and flattened. At this spot, 

as well as at another where the suhmucosa approached its normal dimensions, the two 

layers of muscularis were well-marked. For ahout three-fourths of the circumference 

the longitudinal muscularis was easily distinguished: the circular, however, was 

clearly marked in only ahout one-third of the circumference. In subsequent sections 

this portion of howel was found to he continuous with the larger mass, of which it 

was really a part.

Elsewhere in the section (particularly along the convexity) were well- 

marked bundles of muscularis - chiefly longitudinal - hut nowhere was the appearance 

of a complete section of howel. No mucosa was distinguishable, and the abnormally 

vascular and abnormally bulky suhmucosa filled the lumen of the gut.

The following specimen in my series differs from the preceding examples 

of malformation of the ileum, in that the abnormality affects the terminal portion 

of the bowel, and that the blind ends of the large and small bowel are connected by 

a "cord" running along the free edge of the mesentery.

4. (Case V.) Interruption near termination of Ileum: blind end connected 

by cord with ileo-caecal region of large bowel.

This specimen was obtained from the body of a siren foetus, born at full 

term, and given to me by Dr.Stirling Robertson, of Clydebank.

There was no trace of external genitals or anus, and the hinder end of



the "body ended in a "tail” which was curled ventrally on the lower abdomen. On 

straightening out the "tail” a rounded band (? muscle) stood out prominently in the 

middle line of the hypogastrium. The tip of the "tail” showed posteriorly a sulcus 

in the integument.

The abdomen was opened and the viscera, much softened by decomposition, 

were removed.

The caecum and appendix were found in their usual situation, from which re

gion the ascending colon ran upwards and ended blindly, under the liver. The remain

der of the colon was absent.

The lower part of the ileum was distended with meconium, and measured from 

2cm. to 2.5cm. across when filled with water. It seemed to end blindly about 2.5cm. 

from the caecum. From the end of the distended bowel a cord-like structure (fig.18), 

measuring about 2.5cm. long by 4cm. across, extended, along the free edge of the mes

entery, to the caecum which it joined above and internal to the origin of the appen

dix (at a spot corresponding to the normal ileo-caecal junction). Further examina

tion of this "cord" showed that in its proximal (ileal) half it was really stenosed 

bowel, being possessed of a lumen which communicated with the lumen of the ileum.

The orifice of communication was narrower than the lumen of the stenosed bowel, and 

at the seat of junction there was some angulation similar to, but in a less degree 

than, that seen in specimen No.2 (fig.9). A probe, passed into the stenosed bowel, 

stopped short half way along the "cord".

The appendix, which was 2.3cm.long, arose from the inner and lower aspect 

of the caecum and coursed upwards and outwards in front of the bowel. Its origin



was infundibuliform. The meso-appendix arose from the front (right side) of the 

mesentery, and from it an ileo-caecal fold extended downwards over the front of the

terminal part of the "cord".

The caecum and ascending colon measured 7.5cm. in length: its diameter as

the bowel lay flat was 1.25cm. The mesentery in the ileo-caecal region was normally 

shap ed.

The small intestine, from the pylorus to the blind end of the ileum, meas

ured 188cm. in length.

HISTOLOGY.- Transverse sections were made of the di3tal half of the "cord" 

connecting the large and small intestine. The appearances seen under the microscope 

were as follows:-

Peritoneum could not be distinguished, (doubtless owing to post-mortem 

maceration). There was a scanty layer of sub-peritoneal tissue, not very vascular, 

contrasting with the richly vascular subperitoneal tissue of the attached mesentery. 

The longitudinal muscularis was well marked, except at the part of the circumfer

ence furthest removed from the mesenteric attachment. The circular muscularis was 

not nearly so well marked. It was best seen in the region of the attachment of the 

mesentery. Prom here it thinned off on both anterior and posterior surfaces of the 

"cord", and it was hardly distinguishable in the remaining half of the circumference. 

The Bubmucosa was quite distinguishable, being specially bulky in the anterior wall 

at the part furthest removed from the mesentery. Succeeding this was the mucosa, a 

reticulum with the spaces for the most part empty, and in the centre of this tissue 

were masses of deeply-stained material, possibly desquamated epithelium, filling a



narrow lumen • ^  teeth.
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On being traced, in successive sections, towards the caecum the "cord" ex

panded and a lumen became apparent, communicating with that of the caecum at the ori

gin of the appendix.

Briefly - the structure of the ’’cord” was that of intestine. It was im

possible to say whether it was obliterated, or merely stenosed: but in its middle 

portion it certainly was not functionating as a tube.

I now come to describe a condition which may be looked upon as want of 

growth rather than defect of development.

5. (Case VI.) Congenital non-expansion of part of Ileum and of Colon: ab

sence of septum or interruption of continuity of Bowel.

This condition occurred in a male infant, aged 3 days, who was admitted 

into the Royal Hospital for Sick Children, 22nd.April, 1910, with a history of 

there having been no passage of meconium per anus. The anus was pervious, admitting 

a "large rubber catheter". The abdomen was opened, and the colon was found to be 

in the form of a firm cord-like structure. Ho operative treatment was undertaken.

After death the stomach and intestines were removed for examination. The

small intestine, from pylorus to caecum, was 180cm. long: the great bowel was 33cm.

The small bowel was dilated in its upper part, and reached its maximum at a spot 

about 99cm. from the pylorus. At this spot its diameter was 4cm. (nearly). From 

here down it gradually narrowed till it became cord-like about 28cm. above the ileo- 

caecal junction. The cord-like character of the bowel continued from here onwards



into the colon, and persisted right down to the anus. The diameter of the cord

like portion of the ileum was a little over 6mm.: that of the colon was slightly 

less.

The bowel was cut open, to determine if any obstruction of the lumen ex

isted. Hone was found. The contents of the large gut were quite unstained by 

bile, and the same condition was found in the lower part of the small gut. Higher 

up, the bowel contained well-stained fluid faecal matter.

HISTOLOGY.- Transverse sections were cut of (l) distended small gut;

(II) non-expanded ditto; and (ill.) colon.

The arrangement and form of the coats of the small gut in (I) and (II) 

were normal. In the distended bowel, however, the muscular tunics were of much 

larger size than in the non-distended, having a sectional area of generally three 

or four times the size of those in the latter. The epithelium of the mucosa, on 

the other hand, was of larger size and better preserved in the non-distended bowel.

In the section of the colon the different layers of the wall were well 

formed. The lumen was filled with structureless debris (? inspissated mucus).

In (II) and (ill) there was apparently no structural malformation. The 

sections showed 1h miniature the normal appearances of the parts..

Closely allied to the specimen described above is the following:-

6. (Case VII) Congenital non-expansion of colon: rupture at hepatic flex

ure. by enema.



A male infant, aged 3 days, was admitted into the Royal Hospital for Sick

Children on 19th.September, 1910, on account of obstruction of the bowels. An

enema had been given on the preceding day, and another on the day of admission, but 

without result, and the patieht was accordingly sent to hospital.

There was great distension of the abdomen. A finger introduced into the

rectum felt the bowel-lumen narrowing like the finger of a tight glove. Both tes

ticles were in the scrotum, and the hinder end of the body was well formed and with

out any external malformation. The abdomen was opened in the left iliac region, 

and from it a quantity of bloody fluid and gas escaped. So much was this the case 

that it was at first thought that a piece of bowel adherent to the anterior parietes 

of the abdomen had been opened; but on enlarging the wound it was found that the 

fluid and gas were in the peritoneal cavity. The sigmoid flexure was brought out for 

inspection. It was collapsed, but was more succulent than is usually seen in a 

case of congenital obstruction higher up in the bowel, i.e. there was less of the 

feeling as if the intestine were a fibrous cord. An artificial anus was made in a 

distended loop of small intestine: when it was opened, somewhat light olive green 

faecal matter escaped.

The patient died early on the following day. Post mortem examination 

showed faecal matter and fluid in quantity lying free in the peritoneal cavity.

The small bowel was much distended in its whole length; but the distension was 

less marked in the terminal portion of the ileum. The caecum was of about normal 

size; but its wall was thicker than normal.



In the colon, on the anterior surface of the hepatic flexure, was a rup

ture, transverse in direction and involving half the circumference of the bowel. 

Meconium issued from this rupture, and, on water being injected upwards from the 

sigmoid region of the bowel, a cast about 2.5cm. long was expelled through the 

tear. This cast was stained green at the end next the tear; its distal portion was 

white.

There was no sign of a definite obstruction (septum, stenosis, or inter

ruption) in any part of the lumen of the bowel.

The above series of specimens of malformation of the ileum presents a 

number of points for consideration, e.g.:- frequency of ileal malformation; nature 

of malformation; its situation (part of bowel affected); etiology.

Before taking up these, however, it will be convenient here to tabulate 

the specimens, giving their principal features, exclusive of their histology.
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T A B L E

giving the principal features of the specimens of malformation

of the ileum.

X. Nature of 
Occlusion

Number of 
ditto.

Seat of 
ditto

R e m a r k s

i*. Septum of 
mucosa and 
submucosa.

Single Junction of middle 
and lower thirds of 
ileum (37cm.above 
ileo-caecal re
gion) .

Volvulus, not causally related to 
occlusion; peritoneal adhesions - 
visceral, omental, and parietal.

?. Interrup
tion, with 
blind ends.

Multiple
(3)

Highest in upper 
third of ileum.

At termination of distended bowel, 
kink, succeeded by small portion 
of stenosed bowel; beyond first in
terruption, coiled mass of undis
tended gut, succeeded by ovoid 
blind piece.

P. Interrup
tion, with 
blind ends.

Multiple
(2)

Higher in upper 
half of upper 
third of ileum.

Omental bands associated with in
terruption .

? Interrup
tion, with 
"cord" 
joining 
blind ends.

Single Terminal portion 
of ileum.

Upper part of wcordM had lumen, and 
was kinked on termination of dilat
ed bowel, as in No.2.

M. Nil; non
expansion .

Single-
widespread

Probably 87cm. from 
duodeno-jejunal junc
tion i.e. in upper 
third of ileum.

Partial expansion had taken place 
downwards as far as upper part of 
lower third of ileum.

M. Non-ex- 
pan si on . Not determined Probably near termination of ileum, 

as distension less marked here than 
higher up.



Coming now to consider the points mentioned above, the first of these is

(a) Frequency of Ileal Malformation.

The comparative frequency, in the various parts of the bowel, of congeni

tal malformation has already fv.supra, p. AS") been dealt with, and statistics show 

that malformation occurs most frequently in the jejuno-ileum. Following the rough 

and ready method of dividing the jejuno-ileum into fifths, and considering the upper

two fifths as jejunum and the remainder as ileum (Q.UAIN ), it will be seen that in

all the specimens in my series the malformation affected the ileum.

(b) Nature of Malformation.

The following conditions are illustrated by the series of specimens:-

1. Obstruction by a septum.

2 * Stenosis, with kinking at commencement of narrowing, and with 
multiple interruptions.

3. Multiple interruptions, associated with omental band and peri
toneal adhesions.

4* Stenosis, with obliteration and cord-like continuation in mesentery.

5. Non-expansion of lower ileum and colon.

Putting aside for the present non-distension of a large tract of bowel 

(specimens 5 and 6), the remaining specimens exemplify in its different grades of 

severity congenital obstruction of the bowel,- stenosis; ditto with communicating 

cord; septum; and interruption of the continuity of the bowel-wall.

These varieties are all well known to pathologists, and examples are to 

be found recorded by writers on the subject. I have already (v.supra p.18)



referred to the different forms, with special reference to the duodenum. Taking 

FQRSSNER’S2 figures for the jejuno-ileum, - this writer found in literature 103 

cases. In only 58 of these, however, were the details given sufficient to formulate 

statistics. Of these 58, in 16 the "bowel was obstructed by a complete membrane: in 

4 the membrane was incomplete; in 19 there were two blind ends connected by a cord 

which was in no case tunnelled: in the remaining 19 the blind ends were free.

Expressed in percentages the frequency of the different forms of obstruc

tion is as follows:-

Membrane complete........... 16
incomplete......... _4________  20 cases.....34.4$

Interruption, with blind ends 
connected by a cord...  ............ 19 M  .32.75$

Free blind ends........................... 19 M  32.75$

If the two varieties with blind ends be taken together, they are almost 

twice as frequent as the membrane-cases.

In the present series of 4 cases, three showed blind ends, and only one 

a membranous septum.

(cj Situation of Malformation.

As just mentioned above, the ileal portion of the .ie.iuno-ileum was the 

part affected in all of my four cases. There were, however, differences as regards 

tlie part of the ileum. In two (specimens j2 and j3) , where there were multiple in

terruptions, but all quite close together, the proximal interruption was situated 

in the upper third of the bowel. In specimen 1 it was at the junction of the 

middle and lower thirds, and in specimen 4 it was at the termination of the bowel.



It would seem from the literature that congenital occlusion of the jejuno- 

ileum is most frequently met with at the lower end of the bowel. Thus SILBERMANN 

in his table of cases mentions it as having occurred at the lower end of the ileum,

10 times. In 12 cases the exact situation is not given. In 3 cases it was between 

the jejunum and ileum (in 2 of these there were multiple occlusions); in 1 case it 

was at the middle of the gut; in 8 cases there were multiple occlusions.

» AIn the cases given by GARTNERS the preponderance in favour of the lower

end of the ileum is more marked:-

Jejunum.  ............  1
Between jejunum and ileum...... 2
Middle of small gut........... 1
Multiple occlusions........... 3
Lower end of ileum............ 9
Not stated..................... 2 (l of these presumably in lower

part of gut).
5BLAND-SUTTON almost certainly referred to the lower ileum, when he wrote 

’’imperforate ileum occurs in the region where the primitive alimentary canal is in

communication with the yolk-sac by means of the vitelline duct", (see below).

£3According to BALLANTYNE , "congenital intestinal obstruction may be sit

uated in the jejunum The ileum is apparently a common seat of intestinal oblit

eration.. .Probably most of the cases reported as instances of congenital occlusion 

of the small intestine affect the ileum....The seat of obstruction is frequently the 

place where the small intestine becomes continuous with the large". He adds, how

ever, that multiple constrictions have also been noted.



The importance of determining aB accurately as possible the situation 

of the malformation depends upon the relationship of situation to one of the theor

ies of the etiology of congenital occlusion. This will be referred to below. Mean

while I would simply draw attention to the fact, observed by previous writers and 

here illustrated by specimens 2 and 3, that the malformation may occur in the upper 

part of the ileum. This fact was also illustrated by another specimen, which I re

corded some years ago^.

(±) Etiology.

As already mentioned (v.supra p . ^  ) a large number of theories have been, 

propounded with the object of explaining the etiology of congenital occlusion of in

testine.

Of these I propose to consider three:

1. Embryological.
2. Foetal peritonitis.
3. Volvulus.

1. Embryological.- The view that the malformation is the result of a de

parture from the normal course of development is favourably entertained by many 

writers. Several theories fall to be considered under this heading.

/ x 8(a) AHLFELD , in 187 3, advanced the theory that the physiological hernia 

of the umbilical loop of bowel continued from traction by a persisting omphalo

mesenteric duct, and might later be separated from the abdominal cavity by the com

ing-together of the body-walls at the umbilicus. Such a process seemed to him a



likely explanation of the appearances which he found in one case,- a newly-born in

fant in which a tumour was present, attached to the umbilicus by a fine pedicle, 

and containing necrotic bowel filled with meconium. At the post mortem examination 

the blind ends of the ileum and colon were found adherent in the neighbourhood of 

the umbilicus.

This theory affords a likely enough explanation of cases in which the 

malformation affects the portion of bowel associated with the vitelline duct, viz: 

lower ileum.

b. BLAND-SUTTON (loc.cit.) in 1889, promulgated the theory attributing 

defects of the ileum "to excessive coalescence of the intra-abdominal section of 

the vitello-intestinal duct”. The ground on which this author bases his theory is 

that "congenital obstruction and narrowing of the alimentary canal are always found 

in the situation of embryological events”. He instances, in support of this, the 

occurrence of imperforate pharynx at the spot where fore-gut and stomodaeum come 

into contact; of imperforate or septate duodenum just above the bile-papilla,- ”the 

region where the diverticulum issues to form the liver and pancreas”, and, "lastly, 

imperforate ileum occurs in the region where the primitive alimentary canal is in

communication with the yolk-sac by means of the vitelline duct”.

9This author, in the last edition of his well-known work on Tumours 

(1911), writes ”These curious defects are attributable to the influence of the 

vitello-intestinal duct, because they always occur in that portion of the ileum to 

which the duct, when persistent, is attached - that is, they do not occur within



30cm. of the ileo-caecal valve, and are rarely found at a greater distance than 1

metre from the caecum.”

Bland-Sutton’s theory has much to recommend it, and it offers a feasible

explanation of the majority of cases of ileal occlusion, in which, as I have already
npointed out (see Gartner’s figures, quoted above), the malformation is situated in 

the lower part of the bowel. Its weak point, however, is that it fails to explain 

those cases in which the occlusion occurs close to the ileo-caecal valve (e.g. 

Specimen 4, in my Series), or those in which there are multiple occlusions, or, last

ly, those in which there is occlusion situated high up in the small intestine.

(£) CLOGG10 reported, in 1904, a case in which Ahlfeld’s theory is sup

ported. Referring to the etiology of congenital intestinal atresia, Clogg supports 

the embryological view. The vitelline duct may undergo excessive obliteration, or 

it may persist for an abnormal length of time and make traction on the growing 

bowel. Lastly, bowel so kept out may be snared by the umbilical ring. He rather 

inclines to snaring of bowel in an umbilical sac, with or without subsequent re

traction within the abdomen.

(d) FOKSSNER^, in a lengthy paper on congenital atresias of bowel and 

oesophagus, expresses (p.135) the opinion that epithelial occlusion, shown by 

Tandler to occur normally in the duodenum, may excepttonally occur in- all parts of.

the gut. This, followed by ingrowth of mesenchyme, will account for occlusion, 

single or multiple, in parts of the bowel unconnected with the vitelline duct. He 

considers that while this theory is applicable to some of the atresias of the jejuno- 

ileum, others are explicable by Ahlfeld’s theory.



With considerable ingenuity Forssner shows, by means of diagrams, how 

the various forms (septum, blind ends &c.) of malformation may be brought about 

after the mesenchymal ingrowth has taken place.

(e) SPRIGGS12, writing in 1910, expresses the opinion that no one theory 

will cover all cases. He considers that the majority are due to errors of develop

ment; others to foetal accidents (volvuli, torsions, or strangulations); and a minor

ity to precedent peritonitis.

2. Foetal Peritonitis- as a Cause of Occlusion.

There has been a good deal of discussion as to the role played by foetal 

peritonitis in the etiology of congenital occlusion. Ballantyne (loc.cit.p.533) 

does not actually refuse to admit it as a cause, MbutM, as he says, "there are dif

ficulties in the way, for, in order to explain some of the reported cases, it must 

be supposed that the peritonitis is developed at a very early date in antenatal 

life, at a time in fact when it ia not easy to understand how an inflammation can 

exist." Then again, as already mentioned (v.supra p.23), Spriggs reminds us that 

the obstruction may be the cause of slight signs of localised peritonitis, although 

he is of opinion that in a minority of cases peritonitis is the cause of the in

testinal lesion. Forssner (loc.cit. p.129) does not favour peritonitis as a cause, 

he thinks it improbable that a peritonitis can disappear and leave no traces beyond 

a circumscribed atresia of gut; and further, he can not reconcile the peritonitis- 

view with the fact that the parts of the gut-wall which are nearest to the peri

toneum are unaltered, while the innermost layer of the wall,- the epithelium - is 

the seat of the pathological process.



These opinions notwithstanding, I do not feel that we are justified in ex

cluding peritonitis from the category of causal factors. In my paper already re

ferred to (v.supra p.51) I have quoted the cases of W.Thomas13 and J.Thomson14 as 

examples of peritonitis causing occlusion; and in one of the cases in the present 

series (specimen 3) there can, I think, be no doubt of the occurrence. In another 

case (specimen 1) various adhesions were present, but did not seem at all to bear 

a close relationship to the occlusion, to which indeed it was evidently secondary.

3. Volvulus.

This would seem not to have been frequently observed, and it does not 

occupy a prominent place in the literature. It occurred in one of my cases 

(specimen 1); but it evidently had no causal relationship to the seat of the oc

clusion, from which it was quite distant. I am inclined in this case to view it 

as secondary to the occlusion, and immediately caused by the overloaded and un

wieldy gut proximal to the occlusion.

£. Note on the Muscularis.

In specimen 2 (v.supra p.34) mention was made of defect in the muscular- 

is. The circular bundles stopped short of the stenosed gut which was in direct 

continuity with the dilated gut above. The longitudinal coat on the convexity was 

continued to the termination of the stenosed gut; but on the concavity it ceased 

on the proximal limb of the "spur”, just short of the point where the circular 

bundles terminated.

A similar defect was observed in the sections of the bowel coiled up to



to form the "conical mass" (y. supra. p.35) The circular bundles were represented 

only by traces here and there, and in none of the sections of the gut was the longi 

tudinal coat present in more than half of the circumference.

In specimen 3 (p.40) and 4 (p.42) this deficiency of circular muscularis 

was also met with.

In specimens 1 (p.31) there was deficiency of longitudinal muscle of non

distended gut, where the latter joined the distended bowel. The muscularis of the 

distended bowel was so sparse that it could not be determined whether it represent

ed either or both layers.

It is difficult to account for this defect of muscularis. It is in con

tradiction to Forssner1s statement, just quoted, that in congenital occlusion the 

epithelium is the seat of the pathological process. At the same time, the higher 

degree of deficiency in the circular muscular coat shows that the inner coats of 

the bowel suffer more than the outer layers. This is quite consistent with the 

theory that the occlusion is brought about by pressure from without - either by 

Forssnerfs ingrowth of mesenchyme or by the contraction of post-peritonitic scar- 

tissue,- and is analogous to what may occur in strangulated hernia. In the latter 

lesion it is well known that the pressure exercised on the bowel-wall by the 

strangulating agent exerts a more marked effect on the mucous membrane than on the 

external layers. (SIJLTAIT1 ,̂ COLEY1^.). It would seem that the obliteration, or, in 

the case of strangulated hernia, the ulceration begins and is most marked at the 

periphery of the circulation, and extends thence in a central direction.



Spriggs (lop.cit) has drawn attention to the difference between the dis

tal gut in congenital obstruction and that in acquired obstruction. In the former 

it is "not merely collapsed but firmly contracted up, having never functionated". 

The microscopic appearances of the distal gut in specimen 1 showed that the gut 

was of normal structure, reduced in size. They indicated that the contracted state 

of the gut was not caused by an active contraction of the muscularis: they pointed 

rather to a want of growth.

£• Obs_t ruction without Structural Malformation.

In considering the "nature of the malformation" (v.supra, p.48) I pur

posely left out of account specimens 5 and <6. These two specimens did not repre

sent any structural malformation. In specimen 5 (v.supra, p.43) the non-distended 

ileum possessed a normal structure, but in miniature, and the appearances indicated 

a want of growth rather than of development. The contents consisted of inspissat

ed mucus, and it is probable that this acted as an obstruction to the onward flow 

of meconium. The obstruction had originally formed in, or had extended up to, the 

upper third of the ileum. That it had been partially overcome was shown by the 

gradual diminution in size from the greatly dilated upper part of the bowel to the 

point (28cm. above the ileo-caecal junction) where firmly-contracted gut began.

A similar condition, but with its upper limit in the lower end of the 

ileum, existed in specimen 6; but in this case attempts at forcible dilatation 

from below had resulted in laceration of the colon.



PEARCE GOULD17, in 1882, reported to the Clinical Society of London a 

case in which "the caecum, the lower four inches of the ileum and the first four 

inches of the colon were filled with a firm whitish plug of inspissated mucus of 

the consistence of cheese”. The plug was not adherent to mucous membrane but tailed 

off at each end into ordinary mucus, and at its upper end it was greenish in col

our and softer in consistence than the rest. The wall of the lower end of the 

ileum showed on microscopic examination a normal structure. In the colon beyond 

the plug were found several masses of milk-white firm mucus. Below this the colon 

and rectum were empty and contracted to the size of a clay tobacco-pipe stem.

Mr.Gould pointed out that there had been no fault in development but ob

struction from a plug which had probably been deposited sometime in the third month, 

before any bile had passed into the duodenum.

I must confess that the exact nature of cases like these is very obscure. 

There does not seem to be any answer to the question as to why an inspissated plug 

should be formed. The condition of the contracted bov/el agrees so closely with 

that seen distal to a structural obstruction that it is extremely probably that 

the plug of mucus acts as an obstructing agent. That such inspissated mucus may 

be partially moved onwards by the pressure of meconium in the bowel above is shown 

in the first of my two specimens.



REMARKS ON SPECIMENS 1 - 4 .

In this small series of specimens we have examples of the different forms 

in which congenital occlusion of the bowel is met with.

Specimen 1 is of simple construction as regards the occlusion; but it 

presents also volvulus and peritonitic adhesions. The volvulus has no direct causal 

relationship to. the occluding septum. The twist is situated at the base of a loop 

of gut near the apex of which the septum occurs, and the twisted loop comprises 

both over-distended proximal and non-distended distal bowel. The volvulus has not 

caused any obstruction of the lumen of the gut; but it may, by producing congestion 

of the mesenteric vessels, have increased the distension of the already distended 

piece of gut between it and the septum. There can be little doubt that the volvu

lus has been induced by movements of the overloaded and unwieldy portion of bowel 

proximal to the septum. Either from the pressure of meconium alone, or aided by 

congestion, peritonitis followed by adhesions has occurred in places in the dis

tended bowel after the volvulus has placed it in its final position.

With regard to causation, the position of the septum does not militate 

against Forssnerfs theory. But the malformation has occurred within the region of 

attachment of the vitelline duct in the embryo, and it is reasonable to attribute

its formation to abnormality in the closure of the latter.
In Specimen 2 we have to deal with multiple interruptions. Their multi

plicity and high situation characterise a condition which can hardly be attributable 

to anomaly in the closure of the vitelline duct. In this specimen the condition of



the coiled-up non-distended bowel points at any rate to a localised peritonitis, 

and in my opinion we are quite justified in attributing to the peritonitis an etiol

ogical role. The defect in the muscularis is comparable with that found in specimen

3.

In Specimen 3 the presence of a post-peritonitic band gives us a very 

clear indication of the etiology. The presence of a Mpitw at the apex of the dis

tended gut is interesting. It might be looked upon as a weakness of the wall at 

the place where a band has cut through the bowel. While this may be, this portion 

of gut certainly bears no evident relationship to any such structure, and the 

"pit" may, I think, be looked upon as the result of great pressure by meconium. It 

would, doubtless, had the child lived long enough, have ended in perforation. In 

this specimen, also, the greater deficiency of circular as compared with longitud

inal muscularis, in the piece of gut closely related to the band, is to be noted.

Specimen 4 is an example of very marked stenosis, amounting practically 

to occlusion. The malformation is situated rather lower than the usual place of 

attachment of the vitelline duct. There are no signs of an old peritonitis, and 

the anatomical conformation of the mesentery and meso-appendix is normal. The 

presence, during embryonic life, of the vitelline duct in the near neighbourhood 

is undoubted, while Forssner himself (loc.cit, p.135) admits only that the occur

rence of epithelial occlusion may exceptionally (ausnahmsweise) take place, in 

parts of the bowel other than the cranial portion. While, therefore, the produc

tion of the malformation in this specimen seems to me to be explicable by either 

Bland-Sutton*s or Forssner*s theories, I am inclined for the reasons just given to 

favour the former.
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CONCLUSIONS.

A. Oesophagus.

1. It is highly probable that imperforate pharynx is due to abnormal relationship of

the tracheo-oesophageal ridges to the posterior (dorsal) wall of the fore-gut.

2. The abnormal relationship consists probably in the ridges being placed obliquely.

3. Should a partition exist below the tracheo-oesophageal fistula there is reason to

believe that the ridges have been formed in two parts, of which the upper have been 

obliquely placed.

4. The lower ends of the obliquely-placed ridges having come in contact with the poster

ior wall of the fore-gut, a permanent union results, shutting off the upper from the 

lower segment of the oesophagus.

5. Meconium may be found in the bowel.

B. Duodenum.

6. There is frequently a close relationship between a duodenal occlusion and the point

of entry of the bile and pancreatic ducts.

7. Occlusion without relationship to the ducts may occur.

8. While the former class may be related to the development of the biliary and pancreatic

apparatus, both classes may result from the epithelial occlusion which normally 

occurs in the course of development of the duodenum.

9. A duodenal septum, although causing an actual obstruction, may be the seat of a
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microscopic channel connecting the lumen above with that below the septum.

10. Such a channel has been erroneously looked upon as an abnormality of the ducts.

11. Abnormal disposition of the pancreas may accompany duodenal septum.

C . Ileum.

' 12. Occlusion of the ileum is usually caused by structural malformation - septum &c.

13. The malformation has a wide range of situation - from high up in the ileum to its

lower end.

14. There may be no structural malformation, in which case obstruction is produced by a

plug of mucus.

15. As regards etiology,- in two of my cases peritonitis was the causal factor: in two

the cause was embryological - probably related to obliteration of the vitelline 

duct: in the remaining two no cause could be suggested for the mucous obstruction.

16. In three cases there was deficiency of circular muscularis - marked when compared

with the longitudinal layer.

17. This deficiency is in keeping with the view that the occlusion of the bowel was pro

duced by pressure acting from without inwards.

18. The gut distal to the obstruction is not merely empty, but unexpanded. Its structure

is normal, but in miniature.



64.

a p p e n d i x

Summaries of Gases from which Specimens obtained.

Case I . Male, premature {6 and a half months) still-born. Atresia ani: transposi
tion of viscera: imperforate pharynx (p.l): duodenal septa (p.11)

Case II.Female aged 6 days. Obstruction of ileum by septum (p.27): secondary volvulus 
and peritonitis: otherwise normal.

Case III. Female aged 4 days. Multiple occlusions of ileum, high up (p.31); other
wise normal.

Case IV.Female aged 4 days. Multiple occlusions of ileum, high up, associated with 
omental band (p.36): otherwise normal.

Case V . Siren foetus. No trace of external genitals or of anus: occlusion lower end 
of ileum (p.40): blind ends of bowel joined by cord, partly hollow: large 
bowel represented by ascending colon only.

Case VI. Male aged 3 days. No structural obstruction, but gradual narrowing down
of ileum: lower ileum and colon non-expanded (p.43): no other abnormality.

Case VII. Male aged 3 days. Distension of abdomen: gas and fluid in peritoneal
cavity: colon and lower ileum not properly expanded: (p.44): laceration of 
colon near hepatic flexure: plug of inspissated mucus.

Case VIII. Male, full-time, dying immediately after birth. 'No trace of anus: scrotum 
empty: belly protuberant: atresia recti, and microscopic communication with 
urinary bladder: micro-urethra: distension of bladder and prostatic urethra: 
diverticulum of base of bladder: absence of prostate: irregular termination 
of vasa deferentia: imperforate pharynx (p.2): malformed limbs.
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