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EAD] ABSTRACT

Objective: Transient intussusception (Tl) is a condition in which part of the small intestine is identified to enter the
anterior part of the intestine telescopically, but this condition spontaneously reduces during follow-up. The observation
of this situation has increased with the widespread use of ultrasonography among diagnostic tools. In this study, the aim
was to present cases of intussusception that resulted in spontaneous reduction in our clinic.

Material and Methods: The records of all cases diagnosed with intussusception between January 2014 and
September 2022 were scanned. The files of the patients who were diagnosed with Tl as a result of observation were
investigated. Age, gender, clinical findings, duration of admission, ultrasonography findings, treatment options and
results were analyzed retrospectively.

Results: A total of 71 cases diagnosed with intussusception included 50 boys and 21 girls, with a mean age of 22.3
months. Intussusception was ileo-colic in 36 patients, ileo-ileal in 32 patients, and jejuno-jejunal in three patients. Clinical
observation with physical examination and ultrasonography was performed in 33 (21%) patients with SBI who did not
have signs of peritoneal irritation and had short segment involvement. Surgical reduction was performed in four patients
because intussusception persisted after observation. Control US performed on the remaining 29 patients showed that
intussusception disappeared. The age range of 29 patients diagnosed with Tl ranged from 10 to 122 months (mean
46.2 months). Of the cases, 19 (65.5%) were male and 10 (34.4%) were female. The length of the invaginated segment
ranged from 1-2.2 cm (mean 1.8 cm).

Conclusion: Spontaneous reduction of SBI, which does not have acute abdominal findings and progresses with short
segment involvement on US, may occur during clinical observation. For this reason, close follow-up of suitable cases that
may develop spontaneous reduction is important to avoid unnecessary surgical interventions and consequences.
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oz

Amac: Gegici invajinasyon, ince bagirsagin bir kisminin teleskopik olarak bagirsagin én kismina girdiginin tespit
edildigi ancak takip sirasinda bu durumun kendiliginden duzeldigi bir durumdur. Tani araclari arasinda ultrasonografinin
yayginlagsmasi ile birlikte bu durumun gérinarlGluga artmistir. Bu calismada klinigimizde spontan azalma ile sonuglanan
invajinasyon olgularinin sunulmasi amaglandi.

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

0000-0002-6690-8412 : BAYKARA AS Ethics Committee Approval / Etik Kurul Onayr: The study was approved by Health Sciences University in the Eskisehir City Hospital, Clinical Research Ethics
Committee (Approval No: ESH/GOEK 2023/34, 20.06.2023)

Contribution of the Authors / Yazarlarin katkisi: BAYKARA AS: Constructing the hypothesis or idea of research and/or article, Planning methodology to
reach the Conclusions, Organizing, supervising the course of progress and taking the responsibility of the research/study, Taking responsibility in patient follow-up,
collection of relevant biological materials, data management and reporting, execution of the experiments, Taking responsibility in logical interpretation and conclusion
of the results, Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study,
Reviewing the article before submission scientifically besides spelling and grammar.

How to cite / Atif yazim sekli : Baykara AS. Demographic, Clinical and Radiological Characteristics of Pediatric Cases Diagnosed As Transient Intussusception As
A Result of Spontaneous Reduction. Turkish J Pediatr Dis 2024;18:55-59.

Correspondence Address / Yazisma Adresi: Received / Gelig tarihi K 01.09.2023
Aziz Serhat BAYKARA Accepted / Kabul tarihi : 12.10.2023

Department of Pediatric Surgery, University of Health Sciences, Online published +80.10.2023

Eskisehir City Hospital, Eskigehir, Turkiye g%klt.ronlk yayin ta/rlhlhd
E-posta: azizserhati@yahoo.com :10.12956/tchd. 1353615



56 Baykara AS

Gerec¢ ve Yontemler: Ocak 2014 ile EylUl 2022 tarihleri arasinda invajinasyon tanisi alan bitin olgularnn kayitlan tarandi. Gdzlem sonu-
cunda gegici invajinasyon tanisi konulan hastalarin dosyalari incelendi. Yas, cinsiyet, klinik bulgular, basvuru suresi, ultrasonografi bulgulari,
tedavi segenekleri ve sonuglari retrospektif olarak incelendi.

Bulgular: invajinasyon tanisi alan 50’si erkek, 21’i kiz cocugu olmak Uizere toplam 71 olgunun yas ortalamasi 22.3 aydi. invajinasyon
36 hastada ileokolik, 32 hastada ileo-ileal ve 3 hastada jejuno-jejunaldi. Peritoneal irritasyon bulgusu olmayan ve kisa segment tutulumu
olan 33 (%21) ince barsak invajinasyonlu hastaya fizik muayene ve ultrasonografi ile klinik gézlem yapildi. Dért hastada gézlem sonrasi
invajinasyonun devam etmesi nedeniyle cerrahi rediksiyon uygulandi. Geri kalan 29 hastaya 12 saat sonra yapilan kontrol ultrasonunda
invajinasyon gorintistnin kayboldugu goértldi. Gegici invajinasyon tanisi alan 29 hastanin yas araligi 10 ile 122 ay (ortalama 46.2 ay)
arasinda degisiyordu. Olgularin 19’u (%65.5) erkek, 10’u (%34.4) kadind!. invaginasyonlu segmentin uzunlugu 1-2.2 cm (ortalama 1.8 cm)
arasinda degisiyordu.

Sonug: Akut batin bulgulari olmayan ve ultrasonda kisa segment tutulumu ile seyreden ince barsak invajinasyonlarinda klinik gézlem so-
nucu spontan redtksiyon meydana gelebilir. Bu nedenle spontan redtksiyon gelisebilecek uygun vakalarin yakin takibi, gereksiz cerrahi
mudahalelerin ve sonuglarinin énlenmesi agisindan énemlidir.

Anahtar Sézciikler: Cocuk, invajinasyon, Gegici, Spontan rediksiyon

INTRODUCTION

Intussusception is a serious condition in which part of the
intestine invaginates into the intestine just in front of it (1).
Incidence was reported as 0.2% (2). The mean age of children
diagnosed with intussusception is between 6-18 months, and
only 30% of the cases are seen in those older than two years
(1,2).

The etiology of pediatric intussusception is usually idiopathic,
and lead points are detected in only 10% of cases (3). Although
the etiology has not been sufficiently clarified, Peyer’s plaque
hypertrophy, mesenteric lymph adenopathy and gastroenteritis
due to rotavirus are thought to play a role (4,5). If treatment
is delayed, intussusception may gradually cause vascular
congestion, intestinal wall damage, tissue ischemia, necrosis,
and intestinal perforation (5).

Intermittent colic abdominal pain, rectal bleeding in the form of
currant jelly, and palpable abdominal mass are typical clinical
signs of intussusception, but this clinical triad is seen in less
than one-third of children with intussusception (6,7). The
diagnosis of intussusception is made by the target sign and/or
pseudokidney image detected on abdominal ultrasonography
(US) performed by experienced radiologists, which is highly
accurate (8-10).

Treatment in the pediatric population depends on the type
of intussusception. For ileo-colic intussusception (IC), which
is the most common type in children, if there are no signs of
peritoneal irritation or intestinal perforation, ultrasound-guided
or fluoroscopic pneumatic or hydrostatic enema reduction is
attempted (11). If non-surgical reduction is not successful,
a surgical procedure (manual reduction and/or resection or
enterostomy) is performed.

Transient intussusception (Tl) is a term used for spontaneous
reduction of small bowel intussusception (SBI) during
observation (9,12). There is no known non-surgical reduction
method for SBI, but the possibility of spontaneous reduction
during close follow-up was discussed in terms of criteria for
determining treatment (surgery or follow-up).
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In this study, the aim was to create an algorithm on this
subject by discussing our cases diagnosed with temporary
intussusception in the last 8 years in our clinic, in the light of
the literature.

MATERIALS and METHODS

Between January 2014 and September 2022, 71 cases under
the age of 18 who were followed up and treated with diagnosis
of intussusception were analyzed retrospectively. The study
was approved by Health Sciences University in the Eskisehir
City Hospital, Clinical Research Ethics Committee (ESH/GOEK
2023/34, 20.06.2023).

Abdominal US and Doppler US were performed by a US
team consisting of 8 faculty members in the radiology
department, using high-frequency linear probes of 5-10 MHz.
Intussusception was diagnosed with the appearance of a target
sign (also known as a donut sign) and/or a pseudokidney sign
on ultrasound. Additionally, the presence of lymph nodes (long
axis greater than 1 cm) and/or other lead points within the
intussusception were investigated. Invaginated segment length
was measured. In the same session, the absence of blood flow
to the intestines was checked using color Doppler US.

Patients diagnosed with invagination as a result of abdominal
US were hospitalized. Among our patients diagnosed with ileo-
ileal (IIL) and jejuno-ileal intussusception (JJ), those without
acute abdomen findings (peritoneal irritation signs and intestinal
perforation) were monitored. In these cases, a short invaginated
segment (less than 3 cm) was found on abdominal US and there
was no edema of the intestinal wall. Physical examination was
performed at least once every 2 hours for our patients under
observation. Abdominal US was repeated every 12 hours.
Oral feeding was started in patients whose clinical findings
regressed and with no invagination detected on repeated
abdominal US. The patients whose clinical condition improved
and symptoms disappeared after the second ultrasonographic
evaluation were discharged 1 day later. Surgical reduction
was performed in patients with clinical deterioration and/



or permanent US findings as a result of follow-up. Surgical
reduction was performed in patients with clinical deterioration
and/or permanent US findings as a result of follow-up and in
patients with initial peritoneal irrigation findings.

Patients with ileocolic intussusception (IC) who were diagnosed
with ileocolic intussusception and did not have acute abdominal
symptoms underwent reduction with hydrostatic pressure
enemas under fluoroscopy or ultrasound guidance. Surgical
treatment (manual reduction and/or resection or enterostomy)
was applied to irreducible cases and patients with signs of
peritoneal irritation.

Age, gender, clinical findings, type of intussusception and
treatment methods of the patients were recorded. Statistical
assessment of data was conducted by the biostatistics
department. SPSS software (version 28.0; SPSS Inc., Chicago,
IL, USA) was used for data analysis. First, descriptive statistics
were applied to all data of the study. Descriptive statistics for
variables determined by measurement; given as mean and
standard deviation. Firstly, the data used were tested for normal
distribution (Shapiro-Wilk test). Kruskal-Wallis test was used
for group comparisons. Categorical variables were compared
with the Chi-square (Fisher’s exact) test. P values <0.050 were
considered statistically significant.

RESULTS

In the last 8-year period, 71 patients with diagnosis of
intussusception were monitored and treated in the Pediatric
Surgery Clinic, 50 male and 21 female. Mean age was 22.3
months (4-122 months). The common complaint of all patients
was abdominal pain. Additional complaints included vomiting
in 63 cases (88.7%), and blood in stool in 8 cases (11.2%).
Abdominal mass was palpated in 7 cases (9.8%).

Figure 1: Ultrasonographic target sign of a patient with transient small
bowel intussusception.
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Table I: The management according to intussusception
types

lleo-ileal Jejuno-Jejunal lleo-colic
Hydrostatic reduction - - 21
Surgery 6 - 15
Follow-up 26 8 -
Total 32 3 36

The classic triad (colic pain, hematochezia, and palpable
abdominal mass) was detected in only 7 (9.8%) patients. The
diagnosis of intussusception was made by observing the target
(donut) sign and/or pseudokidney findings on abdominal US
(Figure 1). Based on USG findings, 3 types of intussusception
were detected: IC, lIL, and JJ. Intussusceptions were IC in 36
patients, IIL in 32 patients, and JJ in 3 patients. No patient had
colo-colonic intussusception (CC).

In addition, the presence or absence of lead points, which
may predispose to intussusception, were screened. Enlarged
lymph nodes (over 1 cm) were present in 22 (30.9%) patients.
In the same session, Doppler US was performed in patients
diagnosed with intussusception, and intestinal wall blood flow
was evaluated. Intestinal wall vascularization was decreased in
5 (7%) patients with IC and 2 (2.8%) patients with IIL. Types
of intussusception according to management is presented in
Table I.

Emergency surgical procedures were performed in 2 patients
with lIL whose invaginated segment was longer than 3 cm
(4 and 7 cm) and with edema detected in the intestinal wall.
Thirty-three patients with other SBI were observed. As a result
of clinical follow-up, spontaneous reduction was detected in
29 patients on abdominal US performed 12 hours later, and
they were diagnosed with TI. Manual surgical reduction was
performed in 4 patients with persistent intussusception on US,
and no resection was required in any of these cases. The mean
age of our patients diagnosed with Tl was 46.1 months (range
10-122 months). Of the cases, 19 were boys and 10 were girls.
Palpable abdominal mass was detected in 12 patients (41.3%).
Rectal bleeding was not present in any patient. The mean length
of the invaginated segment, which was detected by abdominal
US at the time of diagnosis and spontaneously reduced during
follow-up, was calculated as 1.8 cm (range 1-2.2 cm). There
was no edema in the intestinal wall in these patients and no
lead point was detected in any of the patients. The duration
of hospital admission was more than 24 hours in patients who
underwent surgical reduction for small bowel intussusception.

Four of the 36 IC intussusception cases underwent immediate
surgeryduetoacuteabdomen.n32 (45% oftotal) oftheremaining
cases, hydrostatic reduction was ensured with fluoroscopy.
Surgery was performed as needed following unsuccessful
hydrostatic reduction attempts in 11 IC intussusception cases.
Mean age of patients who underwent surgery was 16.4 months
(4-46 months). Manual reduction was performed in 21 patients
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who underwent surgery, with intussuscepted segments ranging
from 4 to 12 cm. Bowel resection or enterostomy was not
required in any of the patients.

DISCUSSION

Intussusception is a major abdominal emergency in children
with serious consequences if not diagnosed and treated in
time. The etiology is not clear in most cases, but it is thought to
develop secondary to lymphoid hyperplasia due to a nonspecific
infection caused by adenovirus, enterovirus and rotaviruses
(5,13). It is the most common cause of bowel obstruction in
infants (under the age of three) and is more common in boys
(14). In our study, the mean age was 22.3 months, and 50 of
our cases were male.

The clinical manifestation of intussusception is variable, but
patients usually present with colic abdominal pain, pulling the
knees to the chest, excessive irritability, and crying (15). The
child may return to normal activities between episodes of pain
but may appear listless and lethargic as the pain becomes
more intense. Vomiting may occur shortly after the onset of
pain. Although clinical manifestations of intussusception are
well defined, they do not cover all cases of intussusception. The
classic pediatric triad of intermittent abdominal pain, palpable
abdominal mass, and bloody stool is present in only 15% of
cases (16). The classical triad was seen in 7 (9.8%) of our
patients diagnosed with intussusception. Currant jelly stools
were not detected in any of the patients diagnosed with TI.

While plain X-ray films are considered useful for the diagnosis
of obstruction, they lack sensitivity and specificity for the
diagnosis of intussusception. Therefore, abdominal US, barium
radiography and computed tomography (CT) can be used
for diagnosis (5). The sensitivity and specificity of US for the
diagnosis of intussusception is close to 100%, especially
in children (8-10). All of our patients were diagnosed with
abdominal US. In 29 of the 33 patients under observation,
intussusception findings disappeared on control abdominal
US performed 12 hours later. Thus, unnecessary surgical
procedures were avoided.

Considering the differences in clinical findings and treatment
approach, childhood intussusceptions of IC/CC can be
considered as 2 separate subgroups of intussusceptions and
SBI (17). IC and CC cases can be easily treated with non-
surgical (hydrostatic or pneumatic reduction) methods (18).
However, the surgical approach is indicated by the failure of
non-surgical methods or in patients with signs of intestinal
perforation and peritoneal irritation. In a study that included
patients from 14 countries, Tran et al. (19) reported the rates of
surgically-treated intussusception ranged between 2.5% and
95%. Hydrostatic reduction was performed in 32 of our patients
with IC, and reduction was achieved in 21 (65.6%) patients.
Surgical reduction was performed in 11 patients (34.3%) who
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could not be reduced by non-surgical methods. Although CC
transient intussusception cases were reported in the literature,
it is very rare in children (20). There was no CC intussusception
among our cases.

SBl is less common than IC intussusception and there is no
known non-surgical reduction method (17). There are two
different options in the approach to these patients; clinical
and radiological follow-up of cases that are likely to develop
spontaneous reduction or surgical manual reduction (21).
During follow-up, patients with spontaneous reduction of
intussusception are diagnosed with Tl. There is no standard
algorithm for the clinical and radiological findings of pediatric
cases with Tl and the general course of the disease. Therefore,
the selection of patients for whom clinical follow-up is required
should be done carefully. It was reported that SBls without
acute abdominal findings may spontaneously reduce and
these cases should be observed and followed closely (22). We
monitored patients with involvement of a short segment of the
small intestine (less than 2.5 cm) and no intestinal wall edema.
In the current study, ultrasonographic findings disappeared and
clinical improvement was observed in 29 of the 33 patients
under observation. The mean invaginated segment length in
these cases was 1.8 cm. The mean age of these cases was
higher than the treated group (46.1 months). Surgery may
seem like the only treatment option, as there is no known non-
surgical reduction method for SBI. However, close follow-up
in appropriate cases, detection of spontaneously reduced
cases, and avoidance of unnecessary surgical procedures are
extremely important. In the literature, the rate of Tl was reported
as 84-96.2% (22,23). In the current study, the spontaneous
reduction rate of the patients with SBI under observation was
calculated as 87.8%.

The limitation of this study is that the data are retrospective.
All procedures were performed in a single institution and the
number of patients was limited, allowing descriptive rather
than comparative analyses. US was performed by a team
of academic staff in the radiology department with similar
experience and educational background. The relatively specific
and easily detectable signs of intussusception on US minimized
potential radiologist-dependent variation in US accuracy.

CONCLUSION

For SBIs without signs of peritoneal irritation and no lead
points, close observation is required if the segment length is
less than 3 cm and the intestinal wall blood flow is normal on
Doppler US. In these cases, disappearance of clinical findings
during follow-up and detection of spontaneous reduction in
abdominal US will prevent unnecessary surgical procedures.
SBls with no clinical improvement during the follow-up period
and persistence of intussusception on ultrasound should be
treated with surgical methods. The increase in publications



about spontaneous reduction of SBI necessitates a separate
and more careful algorithm for the approach to these cases.
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