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Abstract

Intussusception is a surgical emergency. If not immediately treated, it can lead to bowel wall perforation. In 2.2-15% of cases,

they have pathologic lead points such as Intestinal duplication. This case report presents a rare tubular ileal duplication as a

necrotic Ileoileal intussusception in a 4-year-old girl.

Title page

Authors’ full names and affiliations

The Ileoileal Intussusception due to a Tubular Duplication in a Child: A Case Report

Mehran Monazzami1, Khashayar Atqiaee 2, Paria Dehghanian3,Hojjat ShamanZahroodi4,5

1. Department of General Surgery, Faculty of Medicine, Mashhad University of Medical Sciences, Mash-
had, Iran

2. Department of Pediatric Surgery, Faculty of Medicine, Mashhad University of Medical Sciences, Mash-
had, Iran

3. Pediatric pathologist, pathology department, Akbar children’s hospital, Mashhad, Iran
4. Student research committee, Mashhad University of Medical Sciences, Mashhad, Iran
5. Virtual School of Medical Education and Management, Shahid Beheshti University of Medical Sciences,

Tehran, Iran

The corresponding author:

Khashayar Atqiaee

Department of Pediatric Surgery, Faculty of Medicine, Mashhad University of Medical Sciences,

Mashhad, Iran (Tel) +985138713801 (Fax) +985138709201

(Email) khashayaratqiaee@gmail.com

Patient Consent Form

To record a patient’s consent to the publication of Information relating to them or a relative in a Wiley
publication.

Name of patient: Parnian Hasanzadeh

1



P
os

te
d

on
3

N
ov

20
22

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
66

74
67

88
.8

56
95

66
6/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Title of publication/product: The Ileoileal Intussusception due to a Tubular Duplication in a Child: A Case
Report

Principal author/editor : Khashayar Atqiaee

Principal author/editor’s address: Department of Pediatric Surgery, Faculty of Medicine, Mashhad Univer-
sity of Medical Sciences, Mashhad, Iran

(Tel) +985138713801 (Fax) +985138709201

I, [Jamshid Hasanzadeh(parent)] (the ”Licensor”), give my permission to use clinical informa-
tion/video/photographic material relating to [MY CHILDParnian Hasanzadeh ] in the publication iden-
tified above to be published by John Wiley & Sons, Inc. or one of its affiliated companies (”Wiley”), such
permission to extend to publication of the Information by Wiley and its licensees in all media and languages
throughout the world.

***In cases where the patient has died or is incapable of giving consent, consent may be given by the next
of kin. If the patient is under 16, consent should be provided by a parent or guardian.

I understand that:

The information/video/photographic material will be used only in educational publications intended for
health professionals

(1) My name will not be published, and Wiley will endeavor to ensure that I cannot be identified from the
clinical Information other than concerning identifiable material (such as videos/photographic material) for
which I give consent. However, I also understand that there is a low possibility that I may be identified from
the clinical Information.

(2) If the publication or product is published on an open-access basis, I understand that it may be accessed
freely worldwide.

This Agreement shall be governed by and construed following 1) the laws of England and Wales if the
Licensor is located outside of the United States, or 2) the laws of the State of New York if the Licensor is
located in the United States. Concerning any legal action or proceeding to enforce this Agreement or arising
out of or in connection with this Agreement, each of the parties irrevocably submits to the non-exclusive
jurisdiction of the courts: 1) in England and Wales if the Licensor is located outside of the United States,
or 2) in New York, New York if the Licensor is located in the United States.

***SIGNATURE OF PATIENT/PARENT// GUARDIAN / NEXT OF KIN:

2



P
os

te
d

on
3

N
ov

20
22

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
66

74
67

88
.8

56
95

66
6/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Jamshid Hasanzadeh

[ADDRESS] NO 25, Sajadieh 16, Mashhad, Razavi Khorasan.Iran

[DATE] 11/01/2022

SIGNATURE OF HEALTH PROFESSIONAL OBTAINING PERMISSION (IF APPROPRIATE)

Khashayar Atqiaee

[ADDRESS]: Akbar Children’s Hospital,

Knowledge and Health City–Shahid Fakouri Blvd- Fakouri #94– Mashhad - Khorasan Razavi Province- Iran

Public Relations office phone: +98 51 38713801

Postal code:9177897157

[DATE] 11/01/2022

Note to principal author: The original signed consent form should be retained by the principal author.

Note to a health professional: In addition to the consent form, please ensure that any other necessary
permissions are cleared for the use of the Information, including any permissions required for the use of
Information contained in medical records.

Abstract

Intussusception is a surgical emergency. If not immediately treated, it can lead to bowel wall perforation. In
2.2-15% of cases, they have pathologic lead points such as Intestinal duplication. This case report presents
a rare tubular ileal duplication as a necrotic Ileoileal intussusception in a 4-year-old girl.Key Clinical
MessageIn all children over three years old with intussusception suspicious to pathologic lead points and
initially negative ultrasonography (US) results never exclude second repeat US.Keywords

Intussusception, Ileal duplication, Alimentary tract duplication

1 INTRODUCTION

Intussusception is one of the most frequent intestinal obstruction etiologies when a portion of the gastroin-
testinal tract gets telescoped into the near bowel segment. The most common type is the idiopathic ileocolic
one (98%). This can happen in children ages six months and two years. in the past, it had high mortality
and morbidity rates which, with the progress of diagnosis and effective treatment, came to a good outcome.
In cases not immediately treated, bowel wall ischemia and perforation are probable, with an unfavorable
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prognosis. The classic symptoms that increase the clinical suspicion of it are a triad of vomiting, palpable
abdominal mass, and passage of ”currant jelly stools” (stools mixed with blood and mucus).

in 2.2-15% of cases, they have pathologic lead points (PLPs) such as:

• Meckel diverticulum (the most common lead point)
• Intestinal duplication (relatively rare)
• Benign polyps
• Malignant lymphoma
• Peutz–Jeghers syndrome
• and hamartoma (n = 1).

In non-complicated intussusception, radiological reduction is the treatment of choice, and the failure rate
of it is 10-60 %. In these cases, surgical therapy is mandatory. Intestinal duplication is a rare congenital
malformation (one in 10000 birth) and is defined as alimentary pathway duplication, mostly involving the
midgut, especially the ileum. duplication by itself has many types. One of them is the tubular type, which
may be short or involve entire segments, and it is rare. We herein report a rare case of a tubular ileal
duplication as a complicated Ileoileal intussusception in a 4-year-old girl.

2 Case presentation

2.1 History

A four-year-old Afghan refugee girl without medical or surgical history was admitted to the pediatric ward
with the chief complaint of acute abdominal pain.

The symptoms started as intermittent abdominal pain (every 60 minutes with a duration of 20 minutes) in
the periumbilical and hypogastric areas three days ago, accompanied by two times bilious vomiting (last night
and one hour before admission) and one time of currant jelly stool defecation with no sign of hematochezia.
Her complaints were temporarily relieved by taking anticholinergics and antiemetics as self-treatment.

2.2 Physical Examination

In general appearance, she was an ill child, and physical examination revealed an abdominal distention with
a tender palpable mass in the periumbilical area.

2.3 Laboratory data and Imaging study

laboratory results showed a leukocytosis (white blood cell (WBC):15600/MCL), neutrophilia (absolute count
of polymorphonuclear calls: 12948/MCL), C-reactive protein level (4.4 mg/dL), and ketonuria(acetone:4+)
(WBC:4-6/hpf, epithelial cell: 0-1/hpf, few bacteria) in urine analysis.

Ultrasonography (US) confirmed an ileal–ileal invagination as a ”doughnut” sign with obstructive findings,
free abdominopelvic fluid, and no vascular flow in invaginated Loup in doppler investigations.

2.4 Treatment plan

Due to the exhibiting symptoms of Peritonitis, we candidate her for urgent operation after fluid resuscitation
and administration of pre-operative broad-spectrum antibiotics. Under general anesthesia, the stomach was
decompressed with a nasogastric tube. Exploratory laparotomy showed a twisted Ileoileal invaginated part
at 20 cm from the ileocecal valve. (Figure 1a) At first, we tried to untwist the volvulus, then freed the 20
cm invaginated part by milking from the distal region. Eventually, the 10 cm necrotic area was approved as
the small intestine duplication (Figure 1b). Because of the whole thickness necrosis and the impossibility of
recovering the invaginated part’s circulation, the decision was made to accomplish resection and anastomosis
surgery. The patient was discharged from the hospital after 96 hours without any complications or specific
events. Histopathological findings confirmed pan-necrosis in the resected specimen. (Figure2)

3 Discussion
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Intussusceptions are usually idiopathic, and just in 2.2-15% of cases, they have pathologic lead points such
as Meckel diverticulum (most common) and Intestinal duplication.

Most PLPs present as ileoileocolic intussusceptions (40%of all ileoileocolic),

generally, signs and symptoms are similar. Still, presentations can vary and

are often nonspecific because of the wide range of lesions or intestinal anomalies. PLPs should be considered,
especially in the case of multiple recurrences and failure of enema technique reduction or children over five
years.

We recommended in suspicious circumstances; a primarily negative US investigation should never exclude a
second repeat US.

Enteric duplication is often in the ileum and may be either cystic or tubular. Unlike the Meckel diverticula,
most are attached to the mesenteric portion and consist of two parts: an outer layer of smooth muscle and
an inner lining of the gastrointestinal epithelium.

It should be embedded that many children may represent non-classic symptoms, so diagnostic evaluation
depends on radiologic imaging to make the precise diagnosis. In the hands of a skilled examiner, ultrasound
(US) is the choice for confirming or excluding intussusception and duplication in children with 98-100 %
sensitivity and 88-100 % specificity. However, the computed tomography (CT) scan is the gold standard in
adults, while in the US is more common.

Treatment of a stable patient with intussusception begins with an enema reduction in the emergency de-
partment; in the absence of contraindications such as perforation or shock signs, etc.

And the presented case came with the classic symptoms of intussusception that US findings boosted the
suspicion. At the operation, the tubular type of ileal duplication, which is almost rare, was seen, and
Ileoileal intussusception was approved.

We also searched extensively four databases of PubMed, Cochrane Library, Scopus, and Google Scholar
with MeSH terms of the keywords of intussusception, duplication, ileal duplication, tubular duplication,
and children with the 5-year time filter, English language filter, and no article type filters and for exclusion
criteria, we omitted irrelevant studies. We found few cases of children with intussusception secondary to
tubular ileal duplication.

4 Conclusion

The authors recommend that surgeons consider pathologic lead points, even though there are routine imaging
and sonographic and laboratory findings, especially in children over five years with failed reduction ones.
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Figures’ legends:

Figure 1a : Twisted Invaginated Intestinal Part

Figure 1b : The 10 cm necrotic part appeared as the duplication of the Small Intestine

Figure 2 : Histopathological findings of the duplicated segment of

a : Small intestinal wall with hyperplastic lymphoid follicles (H&E staining, low-power field).

b : Pan-mural hemorrhagic infarct of the intestinal wall with lymphoid follicles remnants
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