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Abstract
Introduction: Surgery remains the mainstay in treating intussusception in developing countries, with a correspondingly high 
bowel resection rate despite a shift to non-operative reduction in high-income countries.
Objective: To assess factors associated with bowel resection and the outcomes of  resection in childhood intussusception.
Methods: A review of  children with intussusception between January 2006 and December 2015 at the University College 
Hospital, Ibadan, Nigeria. The patients were categorized based on the need for bowel resection and analysis done using the 
SPSS version 23.
Results: 121 children were managed for intussusception during this period. 53 (43.8%) had bowel resection, 61 (50.4%) did 
not require resection and 7 (5.8%) were unknown. 40 (75.5%) of  the resections were right hemi-colectomy. The presence 
of  fever, abdominal pain, distension, rectal mass, age < 12 months, heart rate > 145/min and duration of  symptoms > 2 
days were associated with the need for bowel resection (p < 0.05). However, only age and abdominal pain independently 
predicted need for resection. Bowel resection was more associated with development of  post-operative complications and 
prolonged hospital stay (p < 0.05).
Conclusion: Infants presenting with abdominal pain and abdominal distension after two days of  onset of  symptoms were 
more likely to require bowel resection. Resection in intussusception significantly increased post-operative complications and 
length of  hospital stay.
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Introduction
Intussusception remains the most common cause of  
acute abdominal pain and intestinal obstruction in in-
fants and toddlers 1–3. The aetiology in children is main-
ly idiopathic but may be influenced by anatomic and 
infectious factors 1,4. Non-operative management using 
pneumatic or hydrostatic reduction under fluoroscopy 
or ultrasound guidance is now the treatment of  choice 
in this condition with a reported success rate of  85-90% 

4. This modality is, however, absolutely contraindicated 
in the presence of  peritonitis, signs of  bowel necrosis 

and evidence of  a pathologic lead point 3–5. Surgical 
treatment is, therefore, indicated when non-operative 
reduction is contraindicated or unsuccessful 3,4. Factors 
that may be associated with failure of  non-operative re-
duction include: symptoms > 48 hours, haematochezia, 
abdominal distension, poor prognostic signs on ultra-
sound, failure of  initial enema and the use of  hydrostat-
ic enema (versus pneumatic reduction) 6,7.

Surgical treatment of  intussusception may involve 
manual reduction only or resection of  the bowel in the 
presence of  bowel necrosis, perforation or irreducibili-
ty. Surgical intervention for intussusception tends to be 
low in specialist paediatric surgery centers with facilities 
for pneumatic or hydrostatic reduction 2,8. However, the 
surgery rate remains high in many developing countries, 
ranging from 74-100% in some reports 9–13. This has 
generally been due to delayed presentation from igno-
rance of  parents and/or delayed referral from periph-
eral hospitals 10,12–14. Specialist paediatric surgical care 
and radiological facilities and expertise for non-surgical 
reductions have also been limited in these settings and 
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these may have been contributory factors. Bowel resec-
tion rates in childhood intussusception in developing 
countries have been correspondingly high, reportedly 
ranging from 41-68% 9,10,12. There is, in turn, a higher 
morbidity and mortality reported among these cases.
The aim of  this study was to evaluate clinicopathologic 
predictors and outcomes of  bowel resection in child-
hood intussusception in a tertiary health center in a 
middle-income country.

Methods
This was a retrospective descriptive study, in which 
the medical records of  all patients below the age of  15 
years admitted with radiological or surgical diagnosis of  
intussusception between January 2006 and December 
2015 at the University College Hospital, Ibadan, Nigeria 
were reviewed. Ethical approval was obtained from the 
UI/UCH Joint Ethics Review Committee.
Data were collected on age, sex, symptoms, indications 
for resection, type of  bowel resection performed, com-
plications after surgery and the length of  hospital stay. 
The patients were categorized into a resection group 
and a non-resection group based on the need for even-
tual bowel resection as the definitive treatment.
Categorical variables were summarized using frequen-
cies, rates, ratios and proportions, and continuous varia-
bles using mean and standard deviations or median and 
range, depending on the distribution of  the data. The 
heart rate was obtained as continuous variable but was 
then categorized into a binary variable using the mean 
heart rate before further analysis.

Bivariate analyses assessing factors related to bowel 
resection in childhood intussusception were done us-
ing binary logistic regression. Those factors that were 
found to have statistically significant associations were 
then included in a stepwise logistic regression analysis 

to assess the independent predictors of  bowel resection 
in this cohort.
The primary outcome measure was the treatment end-
point of  resection or non-resection, whereas the sec-
ondary outcome measures were the post-operative com-
plication rate, length of  hospital stay and the mortality 
rate. The association between treatment with bowel 
resection and the 30-day and long-term post-operative 
complication rates were measured using the chi square 
statistic and the association with mortality was assessed 
using the Fisher’s exact test. The Mann-Whitney U test 
was used to test the association between bowel resec-
tion and the length of  hospital stay of  the patients.
The level of  significance was set as p < 0.05. Data was 
collated and analyzed using the IBM Statistical Package 
for Social Sciences (SPSS software version 23).

Results
A total of  121 cases of  childhood intussusception 
were recorded during the 10-year period. There were 
73 (60.3%) boys and 48 (39.7%) girls, giving a male-to-
female ratio of  1.5:1. The median age at presentation 
was seven months (range: 1-109 months). Passage of  
bloody stool, vomiting, abdominal pain and fever were 
the most common presenting features in these patients 
[Table 1]. The median duration of  symptoms was three 
days (range: 2 hours – 21 days). Ninety-five (78.5%) 
children had surgical treatment and 18 (14.9%) had hy-
drostatic reduction. Of  the remaining eight children, 
one had spontaneous reduction, three were taken away 
without treatment against medical advice and four had 
missing information on their final treatment modality 
[Table 1]. These eight patients were excluded from the 
bivariate and multivariate analyses. Of  the 95 children 
who had surgery, 53 (55.8%) had bowel resection for 
bowel necrosis, non-reducibility and the presence of  
a pathologic lead point giving an overall (of  all cases 
of  intussusception) resection rate of  43.8% [Table 1]. 
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Table 1. Demography, pattern of presentation, mode of treatment and indications  

for bowel resection among children with intussusception 

 

Characteristic Frequency Percentage 
Gender 

Male 
Female 

  
73 
48 

  
60.3 
39.7 

Age 
< 12 months 
≥ 12 months 

  
95 
26 

  
78.5 
21.5 

Clinical features 
Vomiting 
Fever 
Abdominal pain 
Abdominal distension 
Bloody stool 
Preceding diarrhoea 
Recent coryza 
Abdominal mass 
Palpable rectal mass 

  
105/114 

80/113 
77/106 
57/111 

110/117 
12/107 
17/70 

66/113 
27/106 

  
92.1 
70.8 
72.6 
51.4 
94.0 
11.2 
24.3 
58.4 
25.5 

Duration of symptoms 
≤ 2 days 
> 2 days 
Missing† 

  
53 
63 
5 

  
43.8 
52.1 
4.1 

Treatment 
Hydrostatic reduction 
Surgery 
Spontaneous resolution 
Left against medical advice 
Missing† 

  
18 
95 
1 
3 
4 

  
14.9 
78.5 
0.8 
2.5 
3.3 

Bowel resection 
Yes 
No 
Missing† 

  
53 
61 
7 

  
43.8 
50.4 
5.8 

Indications for bowel resection 
Gangrene 
Non-reducibility 
Pathologic lead point 
Missing† 

  
37 
6 
4 
6 

  
69.8 
11.3 
7.5 
11.3 

Type of resection 
Right hemi-colectomy 
Ileal resection 
Left hemi-colectomy/colonic resection 
Missing† 

  
40 
6 
2 
  

5 

  
75.5 
11.3 
3.8 
  
9.4 

 

 Right hemi-colectomy was the commonest resection 
performed (40, 75.5%) as a majority (82.6%) of  the pa-
tients presented with ileocolic intussusception. All anas-
tomoses were performed using absorbable (polyglactin 
910) sutures in two layers, whereas one patient, who had 
colocolic intussusception, had a stoma fashioned initial-
ly, which was closed after three weeks.
The proportion of  children presenting with the main 
clinical features were consistently higher in children 

who eventually had bowel resection (Figure 1). Follow-
ing univariate analysis, factors found to be significantly 
associated with eventual bowel resection were age, fe-
ver, abdominal pain, abdominal distension, rectal mass, 
heart rate and duration of  symptoms (Table 2). Step-
wise logistic regression showed that age and abdominal 
pain, as evidenced by child’s intermittent inconsolable 
cry, were independently predictive of  eventual intestinal 
resection in the children (Table 3).
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Figure 1: Comparison of presenting features between children requiring and those not  
requiring bowel resection 

Table 2. Bivariate logistic regression analysis of factors associated with bowel resection 
among children with intussusception 

Factor OR 95% confidence interval p-value 
Age 

< 12 months 
≥ 12 months (Ref) 

  
2.75 

  
1.05-7.24 

  
0.040* 

Gender 
Male (Ref) 
Female 

  
  
1.83 

  
  
0.86-3.91 

  
  
0.119 

Vomiting 2.72 0.53-14.12 0.233 
Fever 3.69 1.47-9.21 0.005* 
Abdominal pain 2.84 1.12-7.22 0.028* 
Abdominal distension 3.14 1.43-6.91 0.004* 
Bloody stool 1.17 0.25-5.48 0.842 
Preceding diarrhoea 1.04 0.31-3.48 0.944 
Abdominal mass 1.51 0.70-3.25 0.289 
Rectal mass 2.81 1.12-7.06 0.028* 
Heart rate 

≤ 145/min (Ref) 
> 145/min 

  
  
3.54 

  
  
1.31-9.55 

  
  
0.013* 

Duration of symptoms 
≤ 2 days (Ref) 
 > 2 days 

  
  
2.40 

  
  
1.10-5.10 

  
  
0.026* 

*p value < 0.05; OR- Odds Ratio 

 

Table 3. Stepwise logistic regression analysis for significant predictors of bowel resection 
among children with intussusception 

Factor OR 95% confidence 

interval 

p-value 

Age 

< 12 months 

≥ 12 months 

(Ref) 

  

3.38 

  

1.11-10.33 

  

0.032 

Abdominal pain 3.91 1.43-10.61 0.008 
OR- Odds Ratio 
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Thirty-four (28.1%) patients developed at least a 
post-operative complication within 30 days after sur-
gery. Wound infection occurred in 16 (47.1%) patients, 
sepsis in six (5.0%) patients and anastomotic leakage in 
two (1.7%) patients. There was a significant association 

between bowel resection and the development of  these 
complications with a p-value of  0.036 (Table 4). The 
mean length of  hospital stay was significantly longer 
(8.1 days versus 5.5 days, p < 0.0001) in those who had 
bowel resection in comparison with those who did not 
(Table 4).

Table 4. Comparison of outcome measures between bowel resection and the non-resection 
group in the management of childhood intussusception 

Variable Resection group Non-resection 
group 

p-value 

30-day complication 40.4% 22.0% 0.036* 
30-day mortality 9.1% 3.2% 0.249 
Long-term 
complication 

3.8% 4.4% 1.000 

Length of hospital 
stay (mean ± SD ) 

8.1 (± 3.8) days 5.5 (± 4.3) days < 0.0001* 

SD = Standard deviation; * p value significant at < 0.05 

Five (9.1%) of  the patients who had bowel resection 
died in comparison with two (3.2%) among those who 
had no resection (p = 0.249). Of  the patients who had 
surgery, five (5.3%) patients re-presented with adhesive 
intestinal obstruction later; three of  them were man-
aged non-operatively and two, operatively. There was 
no statistical association between bowel resection and 
the development of  this long-term complication (p = 
1.000).

Discussion
Measures to reduce the bowel resection rate may be 
pertinent to minimizing morbidity and mortality in pae-

diatric intussusception in developing countries. From 
previous studies, intussusception was the most common 
indication for bowel resection in children less than 15 
years 15,16. Controlling factors associated with eventual 
bowel resection in intussusception will therefore, signif-
icantly reduce the burden of  childhood intestinal resec-
tion. In the present study, 44% of  all patients with in-
tussusception had intestinal resection and these formed 
56% of  the operations performed for this condition. 
This enormous burden is similarly reported by stud-
ies from other centres in Nigeria and other developing 
countries 9,10,12,13,17. In contrast, Somme et al. reported a 
resection rate of  28% of  operations for intussusception 
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in Ontario, Canada, while surgery was required in only 
25% of  all cases of  intussusception 18.

The main indication for resection in this series was ne-
crosis of  the intussusceptum which accounted for al-
most 70% of  the cases (Table 1). This is usually a late 
complication resulting from the entrapment of  the 
mesentery of  the affected part of  bowel, compromis-
ing blood supply. This, therefore, implies that a signifi-
cant number of  our patients present late in the disease 
as have been previously documented in this centre 14. 
The median duration of  symptoms in the present study 
was three days (range: 2 hours – 21 days) and more 
than half  of  the patients presented after 48 hours of  
onset of  observed symptoms. We, however, note that 
even this reported duration of  symptoms may be an 
under-estimation, as many parents are oblivious of  ear-
ly symptoms, such as screaming attacks and refusal of  
feeds. The first “danger sign” that triggers a search for 
help by most mothers is the infant’s passage of  bloody 
stool. This, however, occurs late in the evolution of  the 
disease as it is usually the last sign to occur based on 
its pathogenesis 1,19, thus essentially meaning the infants 
are brought late to the hospital.

Presentation more than two days after the onset of  
symptoms was associated with a higher risk of  intes-
tinal resection in this study. This was in keeping with 
findings from other studies where prolonged duration 
of  symptoms was associated with the need for opera-
tive management and/or bowel resection in the man-
agement of  childhood intussusception 5–7,20,21. Delayed 
presentation, either by the parents or by referring health 
centres, has remained a challenge in this setting 10,14.
Abdominal distension usually results from the dilatation 
of  the proximal small bowel due to the distal obstruc-
tion at the point of  the intussusception. Following pro-
gression of  the disease, the intussusceptum may extend 
through the intussuscipien to become palpable within 
the rectum and may further prolapse through the anus. 
These events usually follow delay in treatment and thus, 
increase the risk of  bowel gangrene. We found that ab-
dominal distension and a palpable rectal mass were sig-
nificantly related to the need for bowel resection. This 
is similar to the finding by Khorana et al., who reported 
that abdominal distension was a significant risk factor 
for failure of  non-operative reduction and therefore, 
predicted the need for surgical management in intussus-
ception 6.  However, abdominal distension and palpable 

rectal mass did not independently predict the probabil-
ity of  intestinal resection in this series.

In the present study, age was an independent predic-
tor of  bowel resection in paediatric intussusception. 
Children aged less than 12 months were three times as 
likely as those 12 months or older to require a bowel 
resection at operation. We hypothesized that this may 
have been due to the fact that infants are more prone to 
developing shock, which may further compromise the 
already precarious blood supply to the intussusceptum. 
This may explain the higher number of  gangrenous in-
tussusception in these infants and the subsequent need 
for intestinal resection. In a similar study assessing the 
risk factors for the need for surgery in paediatric in-
tussusception, age less than a year was also found to 
be a significant variable 7. The authors, however, sug-
gested that the probable reluctance of  radiologists to 
attempt aggressive reduction in this age group might 
have accounted for that observation. While Somme et 
al. found no association between resections and age 18, 
Wong et al. found an association with older age but this 
was related to the presence of  pathologic lead points 
(PLPs) which was not significant in the present study 20.

The presence of  abdominal pain was associated with an 
increased risk of  bowel resection and it independently 
predicted the need for resection (RR: 3.91; p = 0.008). 
Pain was usually characterized by intermittent screams 
with associated drawing up of  the legs towards the ab-
domen. Abdominal pain, however, remains one of  the 
classical symptoms of  intussusception and occurs in a 
significant number of  patients in whom even non-op-
erative measures suffice. Perhaps abdominal pain be-
comes more significant in infants and may imply a 
worse prognosis as it is often less prominent in infants 
as against older children in whom it is the main present-
ing symptom 22.

Bowel resection in intussusception is associated with 
increased morbidity and mortality in affected patients 
as against those who have simple manual reduction. 
From a previous study, length of  hospital stay (LOS) 
was longer in those who had resection than in those 
who did not 18. Similarly, the mean LOS for those who 
had resection in our study was 8.1 days compared to 
5.5 days among those who did not, and this difference 
was statistically significant (p < 0.0001). The prolonged 
hospital stays among those who had resection will im-
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ply increase in the cost of  care 18. The 30-day post-op-
erative complication rate was also significantly higher 
in children who required bowel resection. Wound in-
fection and anastomotic leak were notable complica-
tions among these patients. Long-term complications 
like adhesive intestinal obstruction were similar in both 
groups. Mortality rate among those who had bowel 
resection was 9.1% but the procedure was not signifi-
cantly associated with the rate of  mortality (p = 0.246). 
Our inability to demonstrate any statistically significant 
difference in long-term complications and mortality be-
tween the two groups is probably due to the heteroge-
neous nature of  the comparison group, which included 
both operative and non-operative management.
A limitation this study, however, had was the presence 
of  some missing data due its retrospective design and 
poor record keeping in this environment. These miss-
ing data were excluded from tests of  significance in the 
course of  the study.

Conclusion
Bowel resection remains a mainstay in the management 
of  intussusception in this environment due to delayed 
presentation. Infants presenting with abdominal pain 
and abdominal distension after two days of  onset of  
symptoms were more likely to require bowel resection. 
However, only age and abdominal pain independently 
predicted the risk of  bowel resection. Bowel resection 
in intussusception is significantly associated with more 
post-operative complications and prolonged stay in the 
hospital. There is the need to educate primary care phy-
sicians to have high index of  suspicion for intussuscep-
tion and the need for early referral to paediatric surgical 
centres.
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