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ABSTRACT
BACKGROUND: Intussusception is a common cause of infantile and childhood intestinal obstruction. Its prevalence is rising and continues to be a major cause of morbidity and mortality in low-income African countries.
Understanding the current pattern and presentation of this disease in Benin city, Nigeria is important in healthcare planning and advocacy.
AIMS: To evaluate pattern of presentation, outcomes and complications of children with intussusception in southern Nigeria. To compare recent data to previous regional studies and outline emerging patterns.
STUDY DESIGN: A five-year retrospective review
PLACE AND DURATION OF STUDY: Paediatric Surgery unit, Department of Surgery, University of Benin Teaching Hospital, between January 2020 and January 2025.
METHODS: Patient medical records of all children (106) presenting with intussusception at the emergency room who underwent surgical intervention. Data pooled included biodata, duration of symptoms till presentation, symptoms, duration till intervention.
RESULTS: There was a 450% rise in incidence compared to previous studies from the same institution. The median age of presentation was 7months (range: 2months -16years). Twenty-nine children (27%) were undernourished, ranking within the 10th percentile of weight for age. The mean symptom duration was 3days (range 3hours-11days). Only 22% presented within 48hours of symptom onset. Mean wait times from presentation to surgery was 26.4 +/- 11hours. The presence of preoperative fever and symptom duration greater than 2 days correlated with whether the patient had gangrenous or viable bowel (p < 0.001, and p= 0.028 respectively). Fifty-six patients (53.7%) had bowel resection. Complications developed in 8 (7.5%), with 4.7% mortality rate.
CONCLUSION:  There has been a rising incidence in intussusception with more children presenting late. Bowel resections rates have continued to be high compared to what is obtainable in other climes. Public health advocacy is needed, to encourage early diagnosis, prompt referral and reduce adverse sequelae.
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INTRODUCTION

Intussusception is the invagination of one part of the intestine into another causing a mechanical intestinal obstruction. It has continued to be one of the most frequent causes of acute intestinal obstruction in infants and preschool children.1 Peak age of occurrence is between 5-7months (range 4-18 months) with 75% occurring in the first 2yrs of life.2 It can however be seen in all age groups of children from prenatal to teens. 
Several centres in Nigeria currently practice initial non operative management for selected children with intussusception. Currently, in absence of haemodynamic instability, signs of perforation or peritonitis, non-operative reduction is the recommended management for paediatric intussusception.
Many patients presenting in resource poor settings like ours often have delayed presentation/diagnosis, often far exceeding those seen in resource-rich countries from which many of the guidelines and recommendations emanate.3,4 This has led to variable outcomes for non-operative management with some studies reporting success rates as low as 34% to some as high as 84.4% using different selection criteria.5,6 This variability of outcome in combination with paucity of resource reduces the uptake of non-operative reduction in several centres in the sub-region. Improper patient selection leads to increased morbidity for the child as well as time and effort wasted for the managing team. 
The aim of this study is to evaluate the current pattern and prevalence of paediatric intussusception in a tertiary centre in southern Nigeria, to compare this data to that of previous studies on intussusception out of the same region in order to determine changes in patient profile, presentation and outcomes. It also aims to determine clinical signs, symptoms and durations that may be used to predict viability of bowel in order to extrapolate a region-specific guideline for the selection of patients for non-operative and operative management.







MATERIALS AND METHODS
This is a retrospective review of all paediatric surgery patients presenting at the children emergency room of the University of Benin Teaching Hospital, a tertiary healthcare centre in south-south Nigeria, between January 2020 and January 2025, who had a clinical diagnosis of intussusception.
Patient biographic data, clinical symptoms, symptom duration, examination findings, pre-resuscitation complete blood count, duration from presentation to surgery, intraoperative findings and post-operative outcomes were collected from available patient records 
Statistical analysis
Data obtained was analysed JASP (0.19.3) an open-source program for statistical analysis supported by the University of Amsterdam.
Continuous variables with normal distribution were presented as means +-SD and analysed with the Student t-test. Categorical variables are reported as frequencies and percentages and analysed with the chi-square test. Correlation between variables were tested. A p-value of 0.05 or less was considered statistically significant.
















RESULTS & DISCUSSION
A total of 106 patients presented with intussusception during the study period. There were 53 male and 53 female children with a male: female ratio of 1:1.
The age range was 2months to 16years with a mean age of 10 months ± 19.1 and a modal age of 6months (Table 1).
[bookmark: _Hlk216442327].Table 1: Age, sex distribution and duration of symptoms of Children with intussusception presenting at UBTH 2020-2025
	Age Groups
	Frequency
	Percent

	1-3 months
	4
	3.8

	4-6 months
	42
	39.6

	7-9 months
	30
	28.3

	10-12 months
	20
	18.9

	13-15 months
	4
	3.8

	>15 months
	6
	5.7

	Sex
	Frequency
	Percent

	Female
	53
	50.0

	Male
	53
	50.0

	Total
	106
	100.0



The most frequent presenting symptom was abdominal pain/intermittent unconsolable crying (84.4%), the least frequently reported symptom was abdominal distension (46.5%). (Figure 1)
With a mean Z score of -0.7 (± 1.2), 70 percent of the children were below average expected weight for age.


[bookmark: _Hlk216442288]Figure 1: Intussusception presenting symptoms

Ten (10) percent of children presented within 24hours of symptom onset, majority (54.7%) presented between 4-7 days, while 3.8% presented between 7-11day with a range of 3 hours- 11days as shown in table 2.
The mean duration between presentation and intervention was 26.5hours.
[bookmark: _Hlk216442234] Table 2: Duration of symptoms of Children presenting intussusception presenting at UBTH 2020-2025
	Symptom duration (days)
	Frequency 
	Percent

	1
	11
	10.4

	2
	13
	12.3

	3
	20
	18.9

	4-6
	58
	54.7

	7-11
	4
	3.8

	Total
	106
	100.0



The most common anatomical subtype was ileo-colic intussusception, and over 53% were gangrenous. (Figure 2 and Table 3 respectively)
[bookmark: _Hlk216442184][ileocolic n=101 (95%), ileoileal n= 2 (1.8%), ileoileocolic n= 1 (0.9%), colocolic n= 2 (1.8%)]
	[bookmark: _Hlk216441995]Surgery Finding
	Frequency
	Percent

	
Viable bowel
	49
	42.2

	Gangrenous/perforated
	57
	53.8

	Total
	106
	100.0


Figure 2: Anatomical type of intussusception 

[bookmark: _Hlk216442016]Table 3: Status of bowel viability intraoperatively

Duration of symptoms correlated with intraoperative bowel status. When symptom duration was 48hours or less prior to presentation, 78.3% of patients had successful manual reduction while 21.7% had resection. With symptom duration exceeding 48hours, the proportion of patients having manual reduction reduced to 44.6%, with 55.4% requiring resection, as seen in Table 4.
[bookmark: _GoBack]Patients who presented with fever at the time of first assessment were more likely to have compromised bowel requiring resection. This correlation was statistically significant (p < 0.001).
There was no correlation between presence of tenderness (p = 0.072), palpable mass and red currant jelly stool (p = 0.154) and the viability of bowel intraoperatively. Five (5) deaths recorded constituting 4.7% of patients.

	



[bookmark: _Hlk216441883]Table 4: Comparing symptom duration and fever at presentation with surgical procedure undertaken 
	Symptom duration
	Surgery
	Frequency
	Percent

	48hours or less
	
	reduction
	
	18
	
	
	78.260
	
	

	 
	
	resection
	
	5
	
	
	21.739
	
	

	 
	
	Total
	
	23
	
	
	 
	
	

	Greater than 48hours
	
	reduction
	
	37
	
	
	44.578
	
	

	 
	
	resection
	
	46
	
	
	55.421
	
	

	 
	
	Total
	
	83
	
	
	 
	
	


	State of Bowel
	Fever
	Frequency
	Percent
	
	
	
	
	
	
	
	
	

	Viable 
	
	Absent 
	
	27
	
	55.2
	
	
	
	
	
	
	
	
	
	

	
	
	Present 
	
	22
	
	44.9
	
	
	
	
	
	
	
	
	
	

	 
	
	Total
	
	49
	
	100.0
	           P<0.001
	
	
	
	
	
	
	
	
	

	Gangrenous/compromised
	
	Absent 
	
	8
	
	13.8
	
	
	
	
	
	
	
	
	
	

	 
	
	Present 
	
	49
	
	86.2
	
	
	
	
	
	
	
	
	
	

	 
	
	Total
	
	57
	
	100.0
	
	
	
	
	
	
	
	
	
	












Intussusception is the most common cause of intestinal obstruction among infants in our centre. The incidence appears to be rising compared to previous studies from the same centre where a 10year retrospective review between 1997 to 2006 recorded twenty-four (24) admissions.7 Compared to the present study which captured one-hundred and six patients within a five (5) year period, this represents a near 450% rise. Ezomike et al5 in 2024 similarly noted a rising incidence of intussusception on Enugu, although not to the same degree as that seen in Benin City. They posited that this may be a result of increased awareness of intussusception by health care providers leading to increased diagnosis. The reasons for this sharp rise remain unknown and may require community-based studies to investigate the cause. 
The sex distribution has remained fairly the same, with a ratio of males to females of 1:1.4 in previous study7 in Benin, compared to 1:1 in current study as shown in table 1. 
The mean age at presentation was 10months with a median age of 6months (Table 1), much lower than studies by Buettcher8 in Switzerland, Lee9 in Korea and Mini10 in India who recorded a mean age of 2.7years, 18.7months and 17months respectively. It was however similar to results from other hospital based studies4,11,12,13 in southern Nigeria. The reason for this lower age of presentation is unclear.
Contrary to the age long belief that children with intussusception are well nourished,14 70% of children who presented during the period of the study had a weight was below expected for age compared to the general population (using WHO chart). Janik15 noted that in patients with intussusception, 26% were below the fifth percentile of weight-for-length. They commented that although children with intussusception may appear health, they are no better nourished that the rest of the population and their anthropometry may show malnourishment
Children with intussusception appear to be presenting generally later than previous noted. Eight (8) years ago, up to 12 percent of children presented within 24hours of symptom onset.7 This number has reduced drastically, with only 10% (11 children) presenting with symptom duration less than 48hours (2days) and 4 (3.8%) presenting as late as 7-11days after symptom onset. (see Table 1). This likely contributes to the poorer outcomes of patients as over 53% (57) had compromised bowel requiring surgical resection (Table 2)
Findings from other referral centres in the same region such as Ekenze4, in Enugu and Ogundoyin16 in Oyo, report similar patterns of late presentation in 2010 and 2016 respectively. Each recorded an average symptom duration of 3.2 and 3.5-5days respectively. 
Where patients generally presented later, outcomes were poorer. Olumide et al17 in 2016 recorded 39% qualifying for non-operative management with 83% eventually having operative management. These findings are juxtaposed against those by Talabi et al6 who recorded up to 60% of patients presenting at 24hours and thus a higher success rate (84.4%) of nonoperative management.
Similar to the study by Park et al18, the most common presenting symptom was abdominal pain, (Figure 2) contrasting with that of Mini10 who found bilious vomiting to be commoner among his study population. This highlights the variability of presentation of children with intussusception.
A symptom duration of 48 hours or greater as well as the presence of fever at presentation were more likely to be associated with gangrenous/compromised bowel at surgery. The association between fever and gangrenous intussusception was statistically significant (p <0.001). (see Table 3) This result is similar to finding by Wu et al19 who in a retrospective study of childhood intussusception found that a symptom duration of 2 days before surgery was an independent predictor of bowel gangrene. The presence of fever has been regarded as a late sign and may indicate transmural gangrene20
Over 95% were ileocolic intussusception. (refer Figure 2). Nuhu21 similarly found ileocolic form to be the commonest anatomical type of intussusception, although o a lesser degree. Fifty-three percent (53%) of children having bowel gangrene/perforation at surgery requiring resection. (see figure 2 and Table 2). This is similar to findings by Ezomike et al5 who recorded a resection rate of 51.4%, significantly higher than Liu et al22 in China where a resection rate of 16-25% was noted.
[bookmark: _Hlk199937913]A combination of late presentation and bowel compromise at surgery may explain the poorer outcomes of our patients with five (5) deaths recorded constituting 4.7% of patients.






CONCLUSION
The number of cases of intussusception presenting at the University of Benin Teaching Hospital has increased exponentially compared to past records, despite this, patients are presenting later than previously observed with poorer outcomes. 
In the setting of late presentation, it is important to properly stratify patients into those who may benefit from surgery ab-initio and those who may benefit from nonoperative management; this will help increase success rates of the later and expedite the former thus making for better patient outcomes. Hence in a child with confirmed intussusception, a duration of symptoms longer than 48hours with the presence of fever are indicators of the likelihood of bowel compromise requiring resection. 
There is a need for better public health advocacy as the overall incidence of intussusception as well as number of patients presenting with complicated disease rises. Early presentation at the hospital and referral to an appropriate health facility with paediatric surgical capability will help improve patient outcome.
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