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Examples of cystic developmental abnormalities
of the intestinal canal have been reported with
increasing frequency during the past few years
(Barrett, 1951; Aitken, 1950; Wooler, 1950;
Webb, 1950).

Frequently these structures, which lie in intimate
contact with the digestive tube, are the cause of an
abdominal emergenc with a characteristic clinical
picture differing from that of an obstruction of the
more normal type (Ladd and Gross, 1941). It is for
this reason that anatomical descriptions are few and
incomplete, as the associated strangulation with
superadded infection obliterates the detail. The
incidental discovery, therefore, during the necropsy
of a newborn premature infant of an intestinal
duplication has permitted the study of one of these
developmental abnormalities in the intact state.
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FiG. 1.-Anterior view of cyst showing relation to ileo-caecal valve

xO 5.

NecropsyF
A male infant weighing 41 lb. was born six weeks

prematurely and died two days later of ateletasis.
An elongated cystic swelling was found on the
mesenteric border of the ileum near the ileo-caecal
valve. Unfortunately the mesentery was not kept
intact, the bowel being removed from the body by
cutting through the mesentery fairly close to the
viscus, and therefore the actual arterial supply could
not be investigated.
The cyst, which measured 6 ^; 3 *2> 2 5 cm. before

fixation, was tense, and lay between the two layers of
the mesentery, with its distal extremity 5 cm. from the
ileo-caecal valve (Fig. 1). The terminal mesenteric
vessels could be seen coursing over its surface in a
radial fashion (Fig. 2). The cyst contents were
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FIG. 2.-Postero-inferior Niew of cyst showing terminal mesenteric
vessels coursing over surface x 0 75.
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DUPLICATION OF THE ffEUM

Fk;. 3. Potomirori4' of co sem of cyst
and _len. Hanatoxyin and co x 3-5.

asprated with diffiuty through a wide-bore meddk
and replaced with 10% formol saline. The fluid
was found to be glairy, clear and colourdess, and
contained a quantity of mucin. As the adjacent
bowel contained nnium, the cyst could not be
regaded as a diverticuum
Some of the fluid was mixed with saline and

cenfuged. The deposit consisted of a small
number of ciliated cohlmnar epithelial cells, round
ceUs and amorphous debrs. After thorough
fixation the specimen was frozen and a slice, 0-5
cm. thick, cut for histological examination from the
middle of both cyst and adjacent ileum. It was
noted that the cyst lining was quite smooth to the
naked eye and also that the humen of the ileum,
though apparently normal in siz, was distorted in
outline by the disended cyst to which it was
intimatel connected (Fig 3).
Htl n Exa mat It was immdiately

apparent that cyst and bowel were separate struc-
turn though sharing a common longitudinal
muscle coat (Fig. 4). Mucous membrane, musca-
laris mucosae, submucosa and circular muscle coats
of the bowel were normal (Fig. 5). The cyst had
a distinct mucosa composed of stratified polygonal,
almost squIam cells, the most superficial of
which formed a continuous layer of ciliated epi-
thelium (Fig. 6). There was a proment muscularis
mucosae, two or three times the thickness of that of
the bowel, and a wEll developed independent

FIG. 5.-Higher power view than FIg 4& The two typ
of qidrihum ar vnUmble and the gener Of the
muscular layers can be made out. Iron h toxylin and

Van Geson x W0.

circular muscle coat. As the cyst was considerably
larger than the bowel the latter had the appearance
of being a mere appendage of the former lying
within its cirwlar muscle coat; however, examina-
tion ,of numerous sections failed to show any
definite continuity of fibres and the separate identity
of the two circular muscle coats seem established.
Secretion of mucin was not active, presumably due
to preue of contained secretion, and only an
occasional goblet cell was demonstrable (Fig. 7).

Double orns, usually imperfectly developed,
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ARCHIVES OF DISEASE IN CHILDHOOD
have their origin very
early in embryonic life,
and, particularly in-
connexion with tubular _
structures, are com-
monplace in surgery
and pathology. The
gross features in their
development will not,
therefore, be discussed
here. However, a strik-_
ing feature of the dupli-
cation cyst in this case
was the continuous
lining of ciliated epith- 6
elium. Normally the FIG. 6.

only part of the human digestive tube in
which this type of epithelium is found is in the
oesophagus and then only for a brief period in
foetal life. Ciliated cells have been found at the
44 mm. stage, and they form a continuous layer by
the eleventh week (65 mm. stage) to disappear
slowly by desquamation towards the end of the
sixth month (210 mm. stage). The histogenesis of
the epithelial lining of the oesophagus has been
summarized recently by Raeburn (1951) who
describes the persistence of islands of ciliated
epithelium in a woman of 35 years. Epithelium
of the type lining this cyst is illustrated by Patten
(1946) and appears to be normal for the 13-week-old
foetus (85 mm. stage).

Tlhere appears to be no reference in the literature to
the certain occurrence of ciliated epithelium elsewhere
in the normal digestive tube, though the early embryo-
logists believed that the embryonic gastric mucosa
was ciliated, on the basis of finding ciliated cells in
the gastric contents. It seems certain, however, that
these had been carried down from the oesophagus.
Keibel and Mall (1910-12) found no evidence of
gastric ciliation in their collection of embryos.
The heteropia described here is no less anomalous

than the mucosa of gastric type commonly found in
remains of the vitello-intestinal canal, or in the
jejunal duplication described by Wooler (1950).

The criteria laid down by Ladd and Gross (1941)
for alimentary duplications may be summarized
here as they are well exemplified in the present
case: contiguity with, and firm adherence to,
part of the digestive tube; a smooth muscle coat,
usually of two layers; mucosal lining or epith-
elium similar to that of some part of the alimentary
tract.

F#G. 7.

FiG. 6.-High power view of
epithelium lining cyst show-
ing cilia. Haematoxylin and

eosin x600.

FiG. 7.-High power view
showing epithelial cel dis-
tended with mucin Iron
haematoxylin and Southgate's

mucicarmine - 600.

The salient features
of the principal com-
ponents of cyst and
bowel may also be
tabulated as follows:

Cyst Gut

Lining Stratified, ciliated. of transi-
epithelium tional type, mucus-secreting

but doubtful goblet ceUs
present Normal

Muscularis WeUl developed and promi- Normal and
mucosa nent prominent

Submucosa Narrow, relatively aceUular Normal
space ceUularity

MusculariE
Longitudinal .. Continuous over both.
Circular Prominent in both with fusaion

where gut and cyst are contiguous
Serous coat .. Terminal mesenteric vessels Normal ante-

run here mesenteric
border

The majority of recorded instances of dupli-
cations have been blind cystic structures. Wooler's
(1950) case, however, appears to have been a
diverticulum, as there were two communications
with the bowel. These however might have resulted
from digestive ulceration.
The arrangement of the muscle coats and the

blood supply in the instance described here clearly
amplify the contention of Ladd and Gross (1941)
that no attempt at removal by local dissection can
be expected to meet with the smallest measure of
success.

Summary
A further example of intestinal duplication is

described in which there was the fullest opportunity
for detailed investigation of its structure.
The findings are in accord with the descriptions in

previously recorded cases and additional structural
details are given.

I am indebted to Mr. C. J. B. Murray and Dr. W.
Howard Hughes for helpful criticism.
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DUPLICATION OF THE ILEUM 75

Addendu
Since this paper was written Potter (1952) has

described a further example of ileum duplex. The
arrangement of the musculature is illustrated and is
similar to that demonstrated here, except that the
mucosal lining of the cystic portion is of small
gut type. Potter encountered alimentary tract
duplications only twrice in over 9,000 foetal and
neonatal necropsies.
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