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INTRODUCTION: Intussusception is one of the most common causes of intestinal obstruction in infants and
small children. Intussusception is basically a childhood disease with peak incidence between 6 months and 2
years but can also occur in older children. Since intussusception requires a specific treatment, prompt identification
is essential. Ultrasound is quick to perform, is non-invasive, does not involve radiation exposure, is cost effective,
is easily available everywhere and is not discomforting to the young patient. The rationale of this study was to
form a non-invasive easily available modality to diagnose intussusception in children so that timely intervention
could be done to reduce morbidity and mortality. MATERIALS AND METHODS: The study was conducted in
Department of Radiology, Khyber Teaching Hospital Peshawar from December 2020 to January 2022. We collected
total of 251 patients with age range in between 6 months to 5 years. Patients having compatible symptoms like
blood in stool and pain abdomen were evaluated by ultrasound by an experienced radiologist. Patients were
closely followed to know their true positive and true negative status by either radiological or surgical. SPSS was
used for data entry and analysis. RESULTS: The mean age of the sample was 2.9 – 1.4 years. Sensitivity of
US was found to be 94.8% and specificity 71.2%. The positive predictive value of the US was 86.1% and negative
predictive value is 88.1%. CONCLUSION: Ultrasound is useful diagnostic tool and has an acceptable sensitivity
and specificity for the detection of intussusception.
Key Words: Ultrasound; Children; intussusception.

ABSTRACT

Introduction

Intussusception is one of the most common causes
of intestinal obstruction in infants and small children.1

It leads to edematous swelling of the intestinal seg-
ment and this swelling jeopardizes the blood supply
leading to ischemia and eventual gangrene of the
telescoping segment.2 Gangrenous part then perfo-
rated and causes generalized peritonitis.3 Intussus-
ception if not diagnosed and treated early can lead

to death of the patient.4,5 Intussusception is basically
a childhood disease with peak incidence between 6
months and 2 years but can also occur in older
children.6,7 Prevalence is usually between 7 to 8
percent with compatible symptoms.8 In 90% of the
cases it is idiopathic i.e. no cause is known. Secondary
intussusception can be due to any one of multiple
causes such as Meckel s diverticulum or tumor.9,10
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Since intussusception requires a specific treatment,11

prompt identification is essential. Currently ultrasound
has proven to be a highly accurate method of diag-
nosing intussusception with both high sensitivity
(83.9%)1 and specificity (95.7%).1 It has replaced
barium enema as a diagnostic investigation of choice.
Ultrasound is quick to perform, is non-invasive, does
not involve radiation exposure, is cost effective, is
easily available everywhere and is not discomforting
to the young patient. It can also exclude other causes
of intestinal obstruction and can identify pathological
lead point in intussusception if one is present. Color
Doppler can detect gut wall ischemia and thus guides
treatment.
The rationale of this study was to form a non-invasive
easily available modality to diagnose intussusception
in children so that timely intervention could be done
to reduce morbidity and mortality. This study also
aims to highlight the diagnostic accuracy of ultrasound
in early detection of acute intussusception so that it
can be used as initial investigation. Itwill improve the
safety profile and is cost-effective, as it is fast, reliable
and operationally efficient so early detection of intus-
susception will become possible.

Materials and Methods

The study was conducted in Department of Radiology,
Khyber Teaching Hospital Peshawar from December
2020 to January 2022. It was duly approved by ethical
review committee. We collected total of 251 patients
with age range in between 6 months to 5 years.
Patients unfit for surgery and those who had done
previous abdominal surgery for any other disease
were excluded. Patients having compatible symptoms
like blood in stool and pain abdomen were first seen
by physician in pediatric emergency ward Khyber
Teaching Hospital and then referred to Radiology
Department Khyber Teaching Hospital for evaluation
with ultrasound by an experienced radiologist.
Informed consent was obtained and abdomen was
evaluated by following standard protocol using Toshiba
xario 100 ultrasound machine and specific transducer.
Results were interpreted as positive and negative for
intussusception. Patients were closely followed to
know their true positive and true negative status by

either radiological or surgical. The data was entered
and analyzed using Statistical Package for Social
Sciences (SPSS) version 17.  The sensitivity, specifi-
city, positive predictive value, negative predictive
value and diagnostic accuracy of ultrasound was
calculated keeping surgical findings as gold standard
using 2 2 table.

Results

The study was conducted on 210 patients suspected
for intussusception. The mean age of the sample was
2.9 – 1.4 years. Minimum age of 0.5 years and maxi-
mum age of 5 years. While distributing the patients
with regards to gender, we observed that in our study
59% of the sample was male and 41% were female
gender. On US, intussusception was observed in
71.9% of patients (Tab.1) while on follow up surgery,
intussusception was recorded in 65.2% of patients
(Tab.2). Sensitivity of US was found to be 94.8% and
specificity 71.2%. The positive predictive value of the
US was 86.1% and negative predictive value is 88.1%.
(Tab.3)

Table 1: Frequency of intussusception on US (n=210)
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Table 2: Frequency of intussusception on surgery (n=210)
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Sensitivity of US: TP/TP + FN = 94.8%
Specificity of US: TN/TN + FP = 71.2%
Positive Predictive Value US: TP/TP + FP = 86.1%
Negative Predictive Value US: TN/TN + FN = 88.1%
Accuracy: TP + TN / n = 86.7%
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Table 3: US and surgery 2x2 table (n = 210)
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Discussion

Intussusception is most commonly encountered in
children and has been reported to be the most com-
mon abdominal emergency in early childhood and
the second most common cause of intestinal obstruc-
tion after pyloric stenosis.12 The mean age of intussus-
ception in children is 6 to 18 months, with a male
predominance. The incidence of intussusception dec-
lines with age - only 30% of all cases occur in children
older than 2 years. Ileocolic intussusception is the
most common form of intussusception in children.
The etiology of pediatric intussusception is usually
idiopathic, with only 10% of cases having an identi-
fiable precipitating lesion.13

Infectious etiology resulting in mesenteric lymphade-
nopathy is another common cause of pediatric intus-
susception. Hypertrophy of the Peyer patches in the
setting of common viral illness such as adenovirus
and rotavirus can lead to intussusception.
The clinical presentation of intussusception is variable
but generally marked by abdominal pain and signs
of bowel obstruction. In the pediatric population, it is
one of the most common abdominal emergencies.
Children younger than 2 years classically present
with acute onset colicky abdominal pain, knees drawn
to chest, with excessive irritability and crying. The
child may return to their usual level of activity between
bouts, or they may appear listless and lethargic as
the pain becomes progressively more intense. Shortly
after the onset of pain, vomiting may occur. Nearly
half of cases progress to stool mixed with blood and
mucus, giving it a currant jelly  appearance. Physical
exam may reveal a palpable sausage-shaped mass
in the right upper quadrant or epigastric region of the
abdomen, but the mass is only detected in approxi-
mately 60% of cases. The classic pediatric triad of
abdominal pain, palpable abdominal mass, and bloody
stool is quite rare, present in less than 15% of cases.14

Due to the noninvasive nature of ultrasound, it is the
imaging modality of choice for evaluating children,
and has been found to be a rapid, sensitive screening
procedure in the assessment for intussusception.
Limitations to ultrasound accuracy include massive
air in cases of bowel distension or morbid obesity,
both of which can result in a decreased rate of detec-
tion and diagnosis of intussusception.15

The results of the study showed that US was highly
accurate in the diagnosis of intussusception in
experienced hands with a sensitivity of 94.8%. The
accuracy of US diagnosis in experienced hands was
high and could increase the diagnostic confidence in
patients with suspected intussusceptions. However,
in the developing countries, operative treatment may
sometimes be expedient in averting grave conse-
quences of the condition, which could be occasioned
by poverty or non-availability of the required non-
operative modality of treatment.

Conclusion

US has an acceptable sensitivity and specificity for
the detection of intussusception. As such, it is a useful
radiological tool for diagnosis of intussusception in
infants and young children and further studies are
recommended to confirm its usefulness.

Conflict of Interest: None

References

1.

2.

3.

4.

Gul P, Mansoor MA, Mahmud R, Jesrani A, Zaidi
SM. The diagnostic accuracy of sonography in
children suspecting intussusception keeping
surgical findings as gold standard. Pak JRad. Oct
2016; 26(4): 291-5.

Prasad D, Mohanty D, Garg PK, Agarwal V, Jain
BK. Adult intussusception: is associated bowel
gangrene. Trop Gastroenterol. Jan-Mar 2011;
32(1): 45-9.

SK Doklestic, DD Bajec, RV Djukic, V Bumba-
irevic, AD Detanac, SD Detanac, et al. Secondary
peritonitis evaluation of 204 cases and literature
review. J Med Life. Jun 2014; 7(2): 132-8.

Kiernan AC, Waters PS, Tierney S, Neary P,
Donnelly M, Kavanagh DO, et al. Mortality rates
of patients undergoing emergency laparotomy in
an Irish university teaching hospital. Ir J Med Sci
[Internet]. 2018 Feb [cited 2018 Feb 15]; 187(1).



��������	��������������������� �������	
���������
��������������

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Saunders DI, Murray D, Pichel AC, Varley S, Peden
CJ. Variations in mortality after emergency
laparotomy: the first report of the UK Emergency
Laparotomy Network. Br J Anaesth. Mar 2012;
109(3): 368-75.

Liu N, Yen C, Huang T, Cui P, Tate JE, Jiang B, et
al.Incidence and epidemiology of intussusception
among children under 2 years of age in Chenzhou
and Kaifeng China 2009-2013. Vaccine [Internet].
2018 Feb [cited 2018 Feb10].

Gupta M, Kanojia R, Singha R, Tripathy JP,
Mahajan K, Saxena A, et al.intussusception rate
among under-five-children before introduction of
rotavirus vaccine in North India.J Trop Pediatr
[Internet]. 2017 Oct

Chen SC, Wang JD, Hsu HY, Leong MM, Tok TS,
Chin YY. Epidemiology of childhood intussusception
and determinants of recurrence and operation:
analysis of national health insurance data between
1998 and 2007 in Taiwan. Pediatr & Neonatol. Oct
2010; 51(5): 285-91.

Hassan M, Qureshi A, Mamoon N, Ali Z. Follicular
dendritic cell sarcoma presenting as colonic
intussusception. J Pak Med Assoc. Dec 2017;
67(12): 1923-6.

Dimitrios P, Kyriakos C, Ioannis P. Intussuscepted
Meckel’s diverticulum within its own lumen. Acta
Med Acad. Nov 2017; 46(2): 173-4.

Savoie KB, Thomas F, Nouer SS, Langham MR
Jr, Huang EY.Age at presentation and management
of pediatric intussusception: A Pediatric Health
Information System database study.Surgery. Apr
2017; 161(4): 995-1003.

Lloyd D A, Kenny S E. Ontario, Canada: BC
Decker; 2004. The surgical abdomen; p. 604.

Begos D G, Sandor A, Modlin I M. The diagnosis
and management of adult intussusception. Am J
Surg. 1997; 173(2): 88-94.

West K W, Stephens B, Vane D W, Grosfeld J L.

15.

Intussusception: current management in infants
and children. Surgery. 1987; 102(4): 704-10.

Mrak K. Uncommon conditions in surgical onco-
logy: acute abdomen caused by ileocolic intussus-
ception. J Gastrointest Oncol. 2014; 5(4): E75-9.


