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Abstract

Gastrointestinal duplication is a rare congenital abnormality. Over
the last 10 years, 10 cases of gastrointestinal tract duplication were
managed at King Abdulaziz University Hospital, Jeddah, Saudi
Arabia. Duplications were variable in their level and presentation. The
experienceinthemanagementofthedifferentlevels of gastrointestinal
tract duplication will be presented along with a suggested general
plan for the management of gastrointestinal duplication based on our
experience and the collective experience from different reports in the
literature.
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Introduction

Fitz[” in 1884 was the first to use the term duplication
to describe omphalomesenteric remnants, but
Ladd™?in 1937 was the first to apply and encourage the
use of this term for the real duplication which lies on
the mesenteric side. Rowling® put forth the following
criteria for diagnosing a gastric cyst as duplication; It
should have intimate contact with the bowel, have
a muscular wall and be lined with gastrointestinal
epithelium. The 2nd and 3rd criteria should be fulfilled
in all gastrointestinal duplications but some might not
be in intimate contact with the wall of the gut™*”.

Gastrointestinal duplication is a relatively rare
congenital malformation. An average of 1-3 cases per
year might be seen in a major pediatric surgery center.
Bower et al® in 1978 reviewed 78 duplications in 64
patients seen at the Pittsburgh Children’s Hospital over
a 40 year period (1935-1975).

Duplication can occur anywhere from mouth
to anus, but ileal duplication was found to be the

commonest in all the reported series. Various theories
were suggested to explain the embryogenesis of
this phenomena, none of which could fully explain
the duplication at different levels and their different
features®*7.,

In this paper, the experience in the management of
10 cases of gastrointestinal duplication at the different
levels will be discussed along with a suggested general
plan for the management of this abnormality based
on the previous reports in the literature and on our
experience in the management of 10 cases.

Patients and Methods

During the last 10 years (2005-2015), 10 cases of
gastrointestinal duplications were seen at King
Abdulaziz University Hospital (KAUH), Jeddah, Saudi
Arabia. The duplication involved different levels of
the gastrointestinal tract (GIT) (Table 1). Four patients
were female and 6 were male, 6 (60%) were diagnosed
as duplication preoperatively and the other 4 (40%)
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were diagnosed intra-operatively for other surgical
indications (duodenal atresia high imperforate
anus, bleeding per rectum with suspicion of Meckel
diverticulum, rectovaginal fistula). The level of the
duplications was as follows: one was esophageal
tubular duplication at gastro-esophageal junction
(Figs. 1, 2) and stomach, which was excised with intact
esophagus; one was gastric cystic duplication at the
greater curvature of the stomach and was excised with
the adjacent wall of the stomach then the stomach wall
closedintwolayerswith excision ofaccessory pancreatic
tissue (Figs. 3, 4); one cystic duodenal duplication with
duodenal atresia was treated with internal drainage
of the cyst to the duodenum (cystoduodenostomy)
and duodenoduodenostomy for treatment of the
atresia (Fig. 5); one cystic jejunal duplication treated by
simple excision of the duplication cysts with resection
of the corresponding adjacent bowel with end to end
anastomosis (Fig. 6); one was short tubular jejunal
duplication with autonomous blood supply and was
treated by simple excision of the duplication without
excision of the adjacent jejunum (Fig. 7); five ileal
cystic duplications one of them with 2 cysts all treated

LY
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with excision of the cyst and the adjacent segment of
the bowl (3 segment of ileum and 2 short ileocecal
segment) (Figs. 8-13) and one tubular total colonic
associated with recto-vaginal fistula was treated with
internal drainage (Side to side anastomosis of the
distal rectal part of the tubular duplication) with repair
of recto-vaginal fistula according to the standard
treatment for such. All duplication tissues were sent
for histopathological examination except the duodenal
duplication (Fig. 14). Table 1 summarizes the 10 cases.

Results

All 10 patients had successful surgical treatment
of the duplication with uneventful post-operative
recovery, two patients had excision of the duplication
without excision of the adjacent GIT segment as they
do not share the same blood supply (esophageal and
jejunal with autonomous blood supply). One gastric
duplication cyst treated with excision of the cyst
and the adjacent wall of the stomach which needed
closure of the opened stomach, six duplications were
treated with excision of the duplication with the

Figure 1. Esophageal duplication (non-communicating thoraco-abdominal tubular duplication) Excision of the duplication alone with
intact esophagus as esophageal duplication does not share the blood supply of the adjacent esophagus.
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Figure 2. Isotope scan images of the esophageal duplication. Top: posterior; bottom: anterior views; Lt. early images and Rt. late images
showing the tracer in the duplication (i.e, gastric epithelium).
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Figure 3. Gastric Duplication cyst with accessory pancreatic lobe (¥) on the right. The excised part of gastric wall with the lining mucosa.
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Figure 4. Ultrasound of the gastric duplication cyst with the ultrasonic feature of the duplication cyst, 3 shadows inner mucosal hyper-
echoic, middle muscular echo-lucent and outer enhancement of the cyst.

Figure 5. Patient with duodenal atresia with duodenal duplication, 2 catheters, one in the distal end of the atretic duodenum (x) and
the other one in the duplication (*). Duodenoduodenostomy (x) and cystoduodenostomy(¥).
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Figure 6. Cystic jejunal duplication detected intra-operatively at performing colostomy for imperforate anus, the duplication excised
with the adjacent jejunum as it shares the same blood supply.

Figure 7. Short tubular jejunal duplication with autonomous blood supply.
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Figure 8. lleal duplication cyst at the ileocecal junction. Excision of the cyst with the limited ileocecal segment.
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Figure 9. Ultrasound of the ileal cyst (Fig. 8. patient) with the characteristic ultrasonic features, 3 shadows inner mucosal hyper-echoic,
middle muscular echo-lucent and outer enhancement of the cyst. (left). CT abdomen showing the duplication cyst * (right).
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Figure 10. Resected ileal segment with the bleeding sinus leading to the duplication cyst ( with gastric mucosal lining).

Figure 11. The back of the specimen number 10 showing second duplication cyst * (cut surface).
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Figure 12. Ileal duplication cyst excised with the adjacent ileum as it shares the same blood supply.

Figure 13. lleal duplication cyst at the ileocecal junction. Excision of the cyst with the limited ileocecal segment
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Gastrointestinal Duplication 10 Years' Experience

M.O. Kurdi

Figure 14. Total colorectal duplications in the patient presented with low recto-vaginal fistula treated Side to side anastomosis of the
distal part (recto sigmoid) of the tubular duplication (right) with repair of recto-vaginal fistula.

corresponding segment of the intestine (1 jejunal cyst
and 5 ileal cysts all shared the same blood supply of
the adjacent intestine). Two duplications were treated
with internal drainage by anatomizing the duplication
to the adjacent GIT segment (1 duodenal cyst, 1 total
tubular colonic duplication). The lining epithelium
of all duplications correspond to their level with the
exception of one ileal duplication which was lined with
gastric epithelium and thus presented with bleeding
per rectum for which the patient was treated initially
with Cimetidine (antihistamine H, blocker),and one
esophageal duplication which also was lined with
gastric epithelium.The ages of the patients were ranged
from neonate to 3 years. The period of hospitalization
was 7-12 days. The post-operative follow up period was
6-24 months.

Discussion

Gastrointestinal tract duplications occur anywhere
from mouth to anus. It may be either localized cystic
or tubular duplications. The cystic type is the most
common and usually non-communicating but peptic
penetration in the gastric mucosa lined cyst can lead
to acquired communication with the adjacent lumen.
Seven of the cases were of cystic variety, one of them
acquired the communication with the adjacent ileum.

The other three of our cases where tubular duplications
might be short or long segment and are usually
communicating congenitally either at the proximal or
distal or at both ends. The total colorectal duplication
represents long duplication which communicate at
proximal ends. These morphological variations has
been reported previously*'2,

The duplication is located on the mesenteric side
of the bowel and shares the same blood supply of
the adjacent segment of the bowel but exceptions
have been reported by Schwartz et al™ on the
autonomously blood supplied duplication one of the
cases where having autonomous blood supply and
where treated by simple excision without the bowel
resection; similar exception is seen in the cases of
esophageal duplications which receives its blood
supply from the surrounding structures and not in the
form of mesenteric vascular pattern™ which makes it
possible to excise the duplication without resection of
the adjacent esophagus as what we experienced in the
case of esophageal duplication.

Previous reports'>'® showed that duplication
might be associated with other anomalies in the
form of another duplication or anomaly. We had a
similar experience as the 7th case showed two ileal
duplication cysts, while the associated anomalies
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were seen as accessory pancreatic lobe (in gastric
duplication), rectovaginal fistula (in patient with total
colonic duplication) and duodenal atresia (in the
case of duodenal duplication). The combination of
duodenal duplication with duodenal atresia has not
been reported before, but a combination of duodenal
atresia with duplication cyst at another location has
been reported previously!”.,

Histologically, the duplication have to be lined with
gastrointestinal epithelium, but not necessarily that of
the adjacent level of the gut®'?, The lining epithelium
of duplications of the patients corresponds to the
epithelium of the adjacent bowel apart from the 1+
esophageal duplication lined with gastric epithelium
and the 7™ case of the ileal duplication with gastric
mucosal lining. Pancreatic ectopic tissue and pancreatic
abnormality with or without pancreatitis has been
reported previously™'®, the 2nd case had accessory
pancreatic lobe, which was excised leaving the normal
pancreas. Other features of the duplication which were
not seen in the 10 young children, such as malignant
changes of the lining mucosa and the calcification of
the duplication, has been reported previously!™-2",

Clinical presentation of the duplication varies
according to the level, the morphological and
histological features of the duplication which was
reflected on the frequency of presenting features in
the different reports!*'>24, but the common symptoms
and signs of abdominal pain, abdominal mass and GIT
bleeding were the presenting features in 6 (60%) of our
patients. Patients with duplication might present with
intestinal obstructive symptoms which might be due
to the pressure on the lumen or segmental volvulus or
intussusception or due to the associated atresia as in
our case of duodenal duplication with the duodenal
atresia. Thoracic duplication might present with
respiratory symptoms or feeding problems as in our
esophageal duplication where the patient presented
due to repeated chest infection. Other less frequently
reported presentations include the pyloric duplication
mimicking congenital pyloric stenosis’®! or entero
urinary fistula?. Our 10th case was total colorectal
duplication with low rectovaginal fistula which
presented due to passage of stool per vagina.

Awareness of gastrointestinal duplication and
its clinical presentation is important for the suspicion
of the diagnosis. In these cases the diagnosis of a
duplication was established preoperatively in 60% of
our patients while the other 40% was not diagnosed

M.O. Kurdi

preoperatively due to the mode of presentation which
suggested a different diagnosis.

The conventional modalities such as plain x-ray
abdomen or contrast studies have a minor role in the
diagnosis of the gastrointestinal duplication, but the
ultrasonic characteristics of the duplication cysts which
were reported by Kangarloo and others %! (hyperechoic
inner mucosa, middle echolucent muscle layer and
outer hyperechoic posterior enhancement of the cyst)
were helpful in establishing the diagnosis with some
certainty of our 6 preoperatively diagnosed cases. On
the other hand the technetium isotope scan can help in
the diagnosis of the duplication which is lined by gastric
mucosa as in the 1st and 7th cases®?*2%, Computerized
axial tomography (CT) scan and magnetic resonance
imaging (MRI) have a role in suggesting the diagnosis of
cystic nature of the duplication particularly in the deep
cyst (i.e, pelvic) but it does not have specific diagnostic
features of duplication'.

Suggested Plan of Treatment

There is no uniform pattern of treatment of
gastrointestinal duplication, but the options should be
within the solid surgical roles taking into consideration
the length of the segment involved and its blood
supply, presenting problem, i.e. bleeding, obstruction,
malignant changes, the level of the duplication and any
associated abnormalities such as atresia or rectovaginal
fistula. From our experience and other reports, the
following are general outlines for the treatment of
duplication.

Excision of the Duplication

This line of treatment is suitable, firstly in the cases
of esophageal duplication as the duplication can
be excised leaving a normal esophagus as in case
1. Secondly, in the cases of a gastric duplication, this
duplication can be excised with a rim of the stomach
and primary closure of the stomach (as in case 2) or
by near total excision of the cyst with stripping of the
mucosa of the remaining strip of the cyst. This second
technique has been reported by White to improve the
surgical outcome®B?, Thirdly, the cystic or short tubular
intestinal duplication which should be excised with the
adjacent bowel as it shares the same blood supply™®
with the exception of the loop which has autonomous
blood supply which can be excised with preservation
of the adjacent bowel.
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Internal Drainage

This option is suitable in the long tubular duplication
(as in the 10th case of the total colorectal duplication)
or where important structures might get involved
in the dissection such as bile and pancreatic duct
with duodenal duplication (as in the 3rd case). The
internal drainage is achieved by wide anastomosis to
the adjacent bowel or by cystoenterostomy to loop of
bowel B or Roux-en-Y manner2,

Stripping of the Ulcerogenic Mucosa

This technique is applicable when the duplication is
lined with ulcerogenic gastric mucosa and can't be
excised®?, such as the duplication which cannot be
excised due to technical difficulties (posteromedial
duodenal duplication), orinvolvement of long segment
of small bowel such as in the case of Jawett of the
total small bowel duplication”®. An antihistaminic H,-
blocker, e.g., Cimetidine or hydrogen pump inhibitor
e.g., omeprazole can be used in the duplication with
ulcerogenic mucosa to control the ulcer symptom in
conjunction with the internal drainage or for control
of the symptom (pain and bleeding) or as emergency
treatment. Any associated anomalies should be treated
in the standard way of treatment of such anomalies.

Conclusion

The management of the duplication is variable due to
the wide variation of the anatomical and histological
features, the location of the duplication and the
associated abnormalities.

Presented hereis our experience in the management
of 10 cases of GIT duplication with different levels and
presentations with suggested general plan for the
management of the different types of the GIT duplication
based on the management of the 10 cases and the
previous reports.
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