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ABSTRACT

BACKGROUND: This study aims to evaluate the clinical presentation, diagnostic modalities, treatment strategies, and outcomes of
pediatric small bowel intussusception (SBI), with a particular focus on surgically treated cases.

METHODS: Records of children diagnosed with SBI between January 2018 and December 2023 were retrospectively reviewed. De-
mographics, clinical presentation, imaging findings, treatment approaches, and surgical outcomes were analyzed. Statistical comparisons
were performed between operative and non-operative groups, and receiver operating characteristic (ROC) curve analysis was used to
determine the optimal ultrasound threshold for predicting the need for surgery.

RESULTS: Among 618 patients diagnosed with intussusception, 72 (1 1.6%) had SBI, of which 16 (2.6%) required surgery. Operative
patients were significantly older (median: 75 months) than those managed non-operatively (median: 32 months) (p<0.05). Vomiting was
significantly more common in the operative group (100% vs. 44.6%, p<0.001). The mean ultrasonographic length of the intussuscepted
segment was significantly greater in the operative group (5.7+1.33 cm) than in the non-operative group (3.27+1.18 cm) (p<0.001). A
cut-off value of 4.0 cm was identified as predictive for surgical intervention, with 100% sensitivity and 73.1% specificity. Pathologic lead
points were found in 87.5% of surgical cases, although none were identified preoperatively. Hydrostatic reduction was successful in
62.5% of non-operative patients.

CONCLUSION: This study emphasizes that older age, longer intussuscepted segment on ultrasound, and severe symptoms are
predictive of surgical need in pediatric SBI. A 4.0 cm cutoff aids decision-making, while the limited detection of pathologic lead points
(PLP) underscores the importance of clinical evaluation.
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lead point (PLP) is responsible.??! Intussusceptions involving
the small bowel are considered uncommon in the pediatric
population, with an estimated prevalence of 8-16% among all

INTRODUCTION

Intussusception is the leading cause of intestinal obstruction

in infants under two years of age and represents the second  childhood cases.! With the increasing use of ultrasound in

most common cause of acute abdomen in children, following
acute appendicitis.l'! Approximately 90% of childhood intus-
susceptions are ileocolic in nature. Most cases are idiopathic;
however, in a smaller proportion, an underlying pathologic

recent years, small bowel intussusceptions (SBls) are being
identified more frequently than in the past. Although there are
publications in the literature supporting that SBls are transient
and can be managed with conservative follow-up, a consid-
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erable number of publications also report symptomatic SBls
requiring surgery.®! PLPs are more frequently observed in
symptomatic SBIs than in ileocolic intussusceptions, and they
are often not detected preoperatively. The reported incidence
of PLPs ranges from 10% to 25% in ileocolic cases, whereas in
symptomatic SBls it may be as high as 50%.*'® Prompt diagno-
sis and treatment are therefore essential, as delays in managing
symptomatic SBls may lead to bowel necrosis requiring resec-
tion and result in significant morbidity.

Since cases of SBI in pediatric patients are rare, the clinical
features and characteristics of the condition are not well de-
scribed in the available literature. This study aims to present
our experience with |6 pediatric patients with surgically con-
firmed SBI and to evaluate the incidence, clinical presentation,
management strategies, and outcomes of SBI in the pediatric
population.

MATERIALS AND METHODS

A retrospective review was conducted of all pediatric pa-
tients diagnosed with SBI between October |, 2018 and De-
cember 31, 2023. The patients were categorized into two
groups: those who underwent surgical intervention and those
who did not. The collected data included age at diagnosis,
sex, clinical presentation, diagnostic methods, intraoperative
findings, surgical technique, histopathological results, surgical
complications, morbidity, and mortality.

The decision to proceed with surgery was based on an in-
tegrated assessment of clinical presentation, physical ex-
amination, and radiologic findings. Patients in whom ultraso-
nography demonstrated transient intussusception—that is,
segments that telescoped and then spontaneously reduced
during the scan—or partial intussusception permitting lumi-
nal transit and managed with outpatient observation were
excluded from the study.

All procedures adhered to the ethical standards of the rel-
evant institutional and national committees on human experi-
mentation, in line with the 1964 Declaration of Helsinki and
its subsequent amendments. The study was approved by the
Institutional Review Board (approval number 2024/03), and
written informed consent for surgery was obtained from all
patients.

Statistical Analysis

The dataset was constructed, and all statistical analyses were
conducted using the Statistical Package for the Social Scienc-
es (SPSS) software, version 21.0 (SPSS Inc., Chicago, IL, USA).
Quantitative variables are presented as mean + standard de-
viation (SD), while categorical variables are reported as fre-
quencies (n) and percentages (%). The distribution of data
was assessed for normality. For comparisons involving non-
normally distributed continuous variables, the Mann-Whitney
U test and the Kruskal-Wallis test was used, as appropriate.
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Categorical variables were analyzed using nonparametric
methods. The Wilcoxon signed-rank test was employed for
the analysis of paired non-normally distributed variables.
Pearson correlation analysis was performed to assess linear
relationship between continuous variables. In addition, Re-
ceiver Operating Characteristic (ROC) curve analysis was
conducted to determine diagnostic performance and optimal
cutoff values of relevant variables. A two-tailed p-value of less
than 0.05 was considered statistically significant.

RESULTS

Over a five-year period, a total of 618 patients were diag-
nosed with intussusception based on clinical evaluation and
radiologic imaging. Of these, 72 children (11.6%) had SBI, and
16 (2.6% of the total, 22.2% of the SBI group) required surgi-
cal intervention. Overall, 70.8% were male. The median age
at presentation was 32 months in the non-operative group
and 75 months in the operative group, with the latter being
significantly older (p<0.05) (Fig. I). In the operative group,
four patients were younger than two years, while the remain-
ing patients were older than four years. The demographic
characteristics of the patients are summarized in Table |.

All 56 patients in the non-operative group presented with
abdominal pain, of whom 25 (44.6%) also experienced vomit-
ing and seven (12.5%) had rectal bleeding. In the operative
group, all patients presented with vomiting and colicky ab-
dominal pain as their primary symptoms, while one patient
reported chronic intermittent abdominal pain. None of the
operated patients had rectal bleeding. Vomiting was signifi-
cantly more common in the operative group compared to
the non-operative group (p<0.001), whereas no statistically
significant difference was found between the groups regarding
rectal bleeding (p=0.336).

On physical examination, abdominal tenderness was present
in 45 patients (80.3%) in the non-operative group and in all
patients in the operative group. However, this difference was

Density

0.00

Years

Figure 1. Age distribution histogram of operatively and non-opera-
tively managed patients diagnosed with small bowel intussuscep-
tion.
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Table I. Demographic and clinical characteristics of patients with small bowel intussusception

Variable Operative Group Non-Operative Group Total p-value
(n=16) (n=56) (n=72)

Age, median (range), months 75 (3-170) 32 (1-128) 39 (1-170) <0.05"

Male sex, n (%) 12 (75%) 39 (69.6%) 51 (70.8%) 0.673

Female sex, n (%) 4 (25%) 17 (30.4%) 21 (29.2%) 0.673

Complaints and physical examination

Vomiting, n (%) 16 (100%) 25 (44.6%) 41 (56.9%)  <0.001"

Rectal bleeding, n (%) 0 (0%) 7 (12.5%) 7 (9.7%) 0.336

Abdominal tenderness, n (%) 16 (100%) 45 (80.3%) 61 (84.7%) 0.108

Abdominal distension/peritonitis, n (%) 3 (18.8%) 0 (0%) 3 (1.4%) N/A

Radiological imaging

Length of intussuscepted segment on USG, mean + SD (cm) 5.7+1.33 3.27+1.18 3.6x1.5 <0.001"

Successful hydrostatic reduction, n (%) 0/7 (0%) 35/35 (100%) 35/42 (83.3%) N/A

Spontaneous reduction on USG, n (%) 0 (0%) 21 (37.5%) 21 (29.2%) N/A

PLP: Pathologic lead point; USG: Ultrasonography; SD: Standard deviation. *p<0.05 considered statistically significant.

not statistically significant (p=0.108). In addition, abdominal
distension and signs of peritonitis were noted in three pa-
tients from the operative group.

Abdominal ultrasonography (USG) was performed for all pa-
tients at the time of admission. In the non-operative group,
the mean length of the intussuscepted segment on USG was
3.27%1.18 cm (range: 1.9-6 cm), whereas in the operative
group it was 5.7+1.33 cm (range: 4-8 cm). This difference was
statistically significant (p<0.001) (Fig. 2).

In the operative group, USG revealed findings consistent with
intussusception in 14 patients. In the remaining two patients,
USG was inconclusive, showing only nonspecific features sug-
gestive of ileus. In these cases, follow-up abdominal computed
tomography (CT) also demonstrated similar nonspecific ileus
findings, without a definitive diagnosis of intussusception.

Receiver Operating Characteristic curve analysis was con-
ducted to identify the optimal cut-off value of the intussus-
cepted segment length for predicting the need for surgery.
Based on the Youden Index, the threshold that maximized
both sensitivity and specificity was 4.0 cm. At this cut-off,
sensitivity was 100% and specificity was 73.1% (Fig. 3).

In the non-operative group, hydrostatic reduction (HR) was
successfully achieved in 35 of 56 patients (62.5%). In the re-
maining 21 patients, HR had been planned; however, ultraso-
nography demonstrated spontaneous reduction of the intus-
suscepted segment, and no intervention was required.

In the operative group, HR was attempted in seven patients,
but all attempts failed, necessitating surgical intervention. HR
was not performed in two patients due to a provisional di-
agnosis of ileus without definitive imaging evidence of intus-
susception, in three patients because of peritonitis detected
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Figure 2. Violin plot of ultrasound-estimated intussuscepted seg-
ment lengths in operatively and non-operatively managed patients.
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Figure 3. Receiver Operating Characteristic (ROC) curve for pre-
dicting the need for surgery.
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Figure 5. Patient with Peutz-Jeghers syndrome: (a) long segment
of intussuscepted bowel at laparotomy, (b) intraluminal polypoid
structure (pathologic leading point) (arrow), (c) appearance of ex-
cised polyps.

on physical examination, and in the remaining cases due to
technical constraints.

In the operative group, the average length of the intus-
suscepted bowel segment identified intraoperatively was
23.06+36.07 cm (range: 3-150 cm). When compared with
preoperative ultrasonographic measurements, the difference

Figure 4. Intraoperative image of a necrotic ileal segment due to
small bowel intussusception without an underlying pathologic lead
point.

was not statistically significant (p=0.071).

Pathologic lead points were identified in |4 patients, whereas
no PLP was detected in the remaining two. In one of these
cases, bowel necrosis due to intussusception was observed
despite the absence of a PLP (Fig. 4). The most common PLP

Table 2. Summary of findings in patients operated on for small bowel intussusception
Patient Sex Age USG-Based Preoperative Hydrostatic Operative Findings Associated
No Measurement of Reduction Pathology
Intussuscepted Attempted
Segment Length (cm)
Length of the Surgery
Intussuscepted Method
Bowel Segment
(cm)

| M Ilyllm N/A No 5 lleal resection Meckel’s diverticulum
2 M 13y3m 5 No 40 lleal resection Meckel’s diverticulum
3 M l4y2m N/A No 10 lleal resection Meckel’s diverticulum
4 M 13y Im 4 No 3 lleal resection Meckel’s diverticulum
5 M 3m 8 No 40 Resection with ~ Meckel’s diverticulum

stapler
6 F 9y7m 5 No 3 Resection with  Meckel’s diverticulum

stapler
7 M 6y 5 Yes 5 Resection with  Meckel’s diverticulum

stapler
8 M 5y3m No 10 lleal resection Meckel’s diverticulum
9 M 4yI10y Yes 5 Wedge resection  Meckel’s diverticulum
10 M S5y7m Yes 20 lleal resection None
I M 12y5m N/A No 150 lleal resection + Peutz-Jeghers

polypectomy syndrome
12 M 10 m 6 Yes 10 Manual reduction None
only
13 F 6y3m 5 No 3 lleal resection Adenomyoma
14 M I'l'm N/A Yes 15 lleal resection Meckel’s diverticulum
15 F lyém N/A Yes 30 lleal resection Meckel’s diverticulum
16 F 9y I m N/A Yes 20 lleal resection Meckel’s diverticulum
940 Ulus Travma Acil Cerrahi Derg, October 2025, Vol. 31, No. 10
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was Meckel’s diverticulum (n=12), followed by adenomyoma
(n=1) and a hamartomatous polyp (n=1). Histopathologic
analysis revealed ectopic gastric mucosa in 5 of the Meckel’s
diverticulum cases.

Following manual reduction, surgical procedures included ile-
al resection, wedge resection, or stapled excision of Meckel’s
diverticulum, with primary repair of serosal defects in select-
ed cases. One patient with Peutz-Jeghers Syndrome (PJS) had
an exceptionally long intussuscepted segment, approximately
150 cm in length, necessitating multiple polyp excisions via
bowel milking in addition to resection of the compromised
ileal segment. The largest polyp measured approximately 3x2
cm in diameter (Fig. 5). Notably, no polyps were detected
preoperatively on ultrasonography in this case. Details of pa-
tient demographics and operative findings are presented in
Table 2.

Postoperative complications occurred in two patients (12.5%).
The first case was a six-month-old infant with intussuscep-
tion caused by Meckel's diverticulum (MD). Intraoperatively,
forceful reduction resulted in a large serosal defect, which
was primarily repaired. The MD was removed via wedge re-
section. However, on the fifth postoperative day, the patient's
condition deteriorated, and an abdominal X-ray revealed free
intraabdominal air. Reoperation revealed a perforation at the
site of the repaired serosal defect. An ileal resection with
primary anastomosis was performed, after which the patient
had an uneventful recovery.

The second case was a |2-year-old male with PJS. On the
fourth postoperative day, his abdominal examination findings
worsened, prompting a return to laparotomy. The proce-
dure revealed an anastomotic leak, which was managed with
re-anastomosis. The patient’s postoperative recovery was
uneventful, and he was referred to a gastroenterologist for
further management. No mortality occurred in the cohort.

During the follow-up period, three patients in the non-op-
erative group experienced recurrent intussusception at 2
months, 9 months, and 2 years after the initial episode. All
recurrences were successfully managed with hydrostatic re-
duction, without the need for surgical intervention.

DISCUSSION

Intussusception is a major cause of acute abdomen in young
children, primarily affecting infants under 2 years of age, with
a peak incidence between 3 months and | year, and is more
common in males.'?] In this series, the age distribution of
non-operatively managed small bowel intussusceptions was
consistent with this general pattern, with a median age of 32
months. However, a statistically significant difference was ob-
served between the operative and non-operative groups, as
the median age in surgically treated patients was considerably
higher, at 75 months (p<0.05). These findings suggest that
while SBI can occur across a wide pediatric age range, older
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age may be associated with an increased likelihood of requir-
ing surgical intervention, indicating a distinct clinical course
compared to the more typical, conservatively managed cases
in younger children.

While ileocolic intussusception is typically characterized by
vomiting, colicky abdominal pain, and occasionally currant
jelly stools, SBI often presents with more subtle or atypical
symptoms and is frequently mistaken for acute gastroenteri-
tis, potentially delaying SBI diagnosis.”*! In this cohort, none
of the patients in the operative group exhibited rectal bleed-
ing, and vomiting was significantly more frequent. Addition-
ally, physical examination revealed abdominal tenderness in
all surgical patients and in a subset of non-operative patients.
These findings suggest that classical signs of intussusception
may not always be reliable indicators of SBI, emphasizing the
need for a high index of suspicion in older children presenting
with nonspecific abdominal symptoms, as delays in diagnosis
can lead to severe outcomes, including intestinal necrosis.

Abdominal USG is the primary diagnostic modality for intus-
susception due to its high sensitivity and specificity. Although
it might not always pinpoint the specific underlying cause,
such as PLPs, its effectiveness in identifying intussusception
is notable.®''l A key finding in this study is the correlation
between the ultrasonographically measured length of the
intussuscepted segment and the likelihood of requiring sur-
gery. The mean length in the operative group was significantly
greater than that in the non-operative group (5.7£1.33 cm vs.
3.27%1.18 cm, p<0.001). ROC analysis further confirmed this
relationship, identifying 4.0 cm as the optimal cut-off value
for predicting surgical intervention, with a sensitivity of 100%
and a specificity of 73.1%. These results suggest that USG
can serve not only as a diagnostic tool but also as a valuable
predictor of disease severity and the necessity for surgical
management.

Ultrasonography can also assist in non-surgical correction,
particularly for ileocolic intussusceptions, through HR.['2!3]
Although HR is traditionally considered less effective for
small bowel intussusceptions, our series demonstrated suc-
cessful outcomes in a substantial proportion of cases. In the
non-operative group, HR was successful in 62.5% of patients,
with spontaneous resolution observed in the remainder. In
contrast, all HR attempts in the operative group failed, and
most of these patients were subsequently found to have a
PLP, suggesting a possible association between PLP and un-
successful non-surgical reduction. However, it should be
noted that the presence of PLPs in patients who responded
successfully to HR could not be definitively ruled out. Several
reports in the literature support the selective use of HR in
SBI and advocate for its consideration as an initial therapeutic
approach, especially when there is no clinical or radiologic
suspicion of a PLP or complications such as peritonitis.['*!¢]
Our findings further reinforce the notion that HR can be a vi-
able and effective first-line intervention in select cases of SBI.
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Small bowel intussusception in children is not extensively
documented in the medical literature, leading to ongoing de-
bate about its clinical presentation and management. Some
researchers advocate for a watchful waiting approach in man-
aging SBLI"*'l Kornecki et al.! reported that many SBI cases
resolve independently without a detectable lead point, lead-
ing to their recommendation for non-invasive management
in patients who do not exhibit symptoms. This trend toward
conservative management may also be driven by advance-
ments in ultrasound technology, which have enhanced the
detection and evaluation of abdominal conditions in children
presenting with abdominal pain.

In contrast to other studies, Tiao et al.l¥l reported that all
pediatric SBI patients in their series were symptomatic, with
PLPs identified in 44% of cases. Although sonographic iden-
tification of various lead points such as lipomas, malignant
tumors, and Meckel’s diverticulum has been described in SBI,
it remains challenging in clinical practice.l'! Tiao et al.®! also
noted difficulty in establishing a definitive preoperative diag-
nosis of these underlying conditions. Similarly, in a retrospec-
tive study of 35 pediatric SBI cases, Munden et al.l'¥l found
that |3 patients required surgery, with PLPs identified intra-
operatively in nine of them.

In our series, PLPs were identified in 14 out of |6 surgical cas-
es (87.5%), most commonly Meckel’s diverticulum, followed
by adenomyoma and a hamartomatous polyp. Notably, none
of these PLPs were detected on preoperative USG, high-
lighting a diagnostic limitation of current imaging practices.
In certain cases, PLPs such as Peutz-Jeghers polyps resulted
in exceptionally long segments of intussusception, necessitat-
ing extensive bowel resection. These findings underscore the
need to integrate clinical presentation and intraoperative as-
sessment into management planning, given the limitations of
preoperative imaging in reliably identifying PLPs.

This study has several limitations that should be acknowl-
edged. First, its retrospective design inherently limits the abil-
ity to control for confounding variables and introduces the
potential for selection and information bias. Second, the rela-
tively small number of surgically confirmed SBI cases restricts
the generalizability of the findings. Third, the reliance on USG
as the primary imaging modality may have contributed to the
underdiagnosis of PLPs, as no PLPs were identified preop-
eratively despite their high intraoperative prevalence. Finally,
the lack of long-term follow-up data for all patients limits the
assessment of late postoperative outcomes, including recur-
rence and potential functional sequelae.

CONCLUSION

This study highlights the distinct clinical and demographic
characteristics of SBI in the pediatric population. Our findings
demonstrate that older age, greater ultrasonographic seg-
ment length, and symptoms such as persistent vomiting and
signs of peritonitis are significantly associated with the need
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for surgical intervention. Although preoperative ultrasound
remains a valuable diagnostic tool, its limitations in detect-
ing underlying PLPs underscore the importance of thorough
clinical evaluation. The identification of a 4.0 cm threshold in
segment length as a predictive marker for surgery provides a
practical metric for clinical decision-making. Early recognition
and appropriate management of SBI are essential to prevent
complications, and a high index of suspicion must be main-
tained, particularly in older children presenting with atypical
or nonspecific symptoms.
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ORIJINAL CALISMA - 6Z

Semptomatik ince bagirsak invajinasyonunda tanisal kriterlerin, cerrahi olarak
dogrulanmis 16 pediatrik olguya dayali analizi

AMAG: Bu calisma, cerrahi olarak tedavi edilen olgulara 6zel vurgu yaparak, pediatrik ince barsak invajinasyonunun (IBl) klinik bulgulari, tani yén-
temleri, tedavi stratejileri ve sonuglarini degerlendirmeyi amaglamaktadir.

GEREC VE YONTEM: Ocak 2018 ile Aralik 2023 tarihleri arasinda B tanisi alan cocuk hastalarin kayitlari retrospektif olarak incelenmistir. Demog-
rafik veriler, klinik bulgular, goriintiileme sonuglari, tedavi yaklagimlari ve cerrahi bulgular analiz edilmistir. Operatif ve non-operatif gruplar arasinda
istatistiksel karsilagtirmalar yapilmis ve cerrahi gereksinimini dngérmede ultrasonografik segment uzunlugu igin ROC egrisi analizi uygulanmistir.
BULGULAR: Toplam 6 |8 invajinasyon olgusu arasinda 72 (% |.6) olgu iBi olarak tanimlanmig, bunlardan 16’si (%2.6) cerrahi miidahale gerektirmis-
tir. Cerrahi uygulanan hastalar, cerrahi disi tedavi edilenlere kiyasla anlamli diizeyde daha biiy(ik yasta bulunmustur (ortanca: 75 ay vs. 32 ay, p<0.05).
Operatif grupta kusma sikligi anlamli olarak daha ylksekti (%100 vs. %44.6; p<0.001). Ultrasonografide invajine segmentin ortalama uzunlugu,
operatif grupta anlamli sekilde daha fazlaydi (5.7£1.33 cm vs. 3.27%£1.18 cm; p<0.001). Cerrahi gereksinimi ngérmede 4.0 cm’lik esik degeri, % 100
duyarlilik ve %73.1 ozgiilliik ile belirlendi. Cerrahi uygulanan hastalarin %87.5’inde patolojik tetik nokta (PTN) saptanmis olup, bu tetik noktalarin
hicbiri ameliyat dncesi donemde tanimlanamamistir. Non-operatif gruptaki hastalarin %62.5’inde hidrostatik rediiksiyon basarili bulunmustur.
SONUG: Bu calisma, pediatrik iBi'de ileri yas, ultrasonografide daha uzun invajine segment ve siddetli semptomlarin cerrahi gereksinimi 6ngordii-
gunl géstermektedir. 4.0 cm’lik bir esik degeri, klinik karar verme siirecinde pratik bir olglit saglayabilir. Ameliyat 6ncesi donemde PTN’ lerin sinirli
tespiti, dikkatli klinik degerlendirmenin énemini vurgulamaktadir.

Anahtar sozclikler: Cerrahi; gocuk; ince barsak invajinasyonu.
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