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Abstract 
Intussusception is the leading cause of intestinal obstruction in children and its management can 
be challenging especially in centres with inadequate resources where this problem becomes more 
daunting. Nineteen cases of intussusception in the paediatric age group which were managed by 
medical officers in a district Hospital in Ghana are discussed. The outcomes of cases treated by 
open surgery, and those managed by pneumatic reduction were studied. We highlight the use of an 
improvised set up used in achieving pneumatic reduction thereby obviating operative reduction. 
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1. Introduction 
Intussusception, the telescoping of a proximal bowel segment into the adjoining intestinal lumen, is the leading 
cause of intestinal obstruction in children below 2 years [1] [2]. Its management can be challenging especially in 
a district hospital. In children it presents with a classic triad of vomiting, colicky abdominal pain, and bloody 
mucoid diarrhoea. Two-thirds of children with intussusception are younger than one year with peak incidence in 
infants aged 5 - 10 months [3]. The male:female incidence ratio is 3:1 [4]. The prognosis in patients with intus-
susception is excellent if diagnosed and treated early otherwise severe complications and death do occur. When 
diagnosed early, with appropriate fluid resuscitation and therapy, the mortality rate associated with intussuscep-
tion in children is less than 1% but it is uniformly fatal if left unattended for more than 2 days [2]. 
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Surgery has been the main therapy in paediatric intussusception in most hospitals in deprived communities in 
Ghana and Africa with high resection rates due to late presentation [5]-[7]. Non operative management is hardly 
practiced because this requires fluoroscopy and ultrasonography which are largely unavailable here. Non-opera- 
tive reduction of paediatric intussusception is done in Ghana on selected patients in the two main tertiary institu-
tions in the country. Abantanga et al. in 2008 concluded that pneumatic reduction of intussusception in children 
without peritonitis is possible, practical, and reliable and must be tried first, preferably under general anaesthesia 
in the West African sub-region before proceeding to laparotomy in case of failure [8]. Done under fluoroscopic 
guidance it is cost-effective and a rapid method of managing intussusceptions [9]. 

Patients in rural and district communities usually present with late diseases and typically will not accept re-
ferrals to the tertiary centers. Confronted with this challenge the resident doctor has to do all that is possible to 
save lives. Paediatric intussusception has therefore been treated operatively, as is done in adult cases, in patients 
fit for surgery in this hospital. Four cases treated non-operatively without fluoroscopic support are presented 
here as an alternative method of treating these children to serve as a model that could be learnt and practiced in 
other district Hospitals in the developing world. 

2. Materials and Methods 
The study is a retrospective review of all consecutive cases of paediatric intussusceptions below age three ma-
naged at the district hospital between Jan 2008-Dec 2013, in Techiman in the Brong Ahafo Region of Ghana. 
The data was obtained from the theatre log and the patients’ charts. The protocol for this research was approved 
by the constituted ethics committee of the Holy Family Hospital in Techiman, Brong Ahafo, Ghana where the 
study was carried out. The patients were categorized into those who had operative intervention versus non- 
operative reduction. Clinical diagnosis was confirmed by an ultrasound scan showing either a target sign or a 
pseudokidney. Abdominal radiographs were done to exclude bowel perforation. Informed consent was obtained 
from parents. 

All the patients were resuscitated with intravenous fluids and electrolyte. They were also given intravenous 
antibiotics and intra-nasal oxygen. Interventions to reduce intussusception were instituted immediately the pa-
tients became fit and stable enough for the procedure. The patients for non-operative reduction were strictly se-
lected based on the following criteria: patient less than 3 years and onset of symptoms less than 48 hrs, absence 
of fever and/or peritonitis, normal white cell count. The outcome measures were complete reduction, morbidity 
and mortality. 

The device for the non-operative reduction of the intussusception comprised the following: a hand bulb and 
aneroid gauge of a sphygmomanometer, a Foley’s urethral catheter (24 F), a clamp and nasogastric tube con-
nected to a saline filled kidney dish placed at a level below the patients’ trunk. 

The Foley’s urethral catheter is lubricated and inserted into the rectum and the balloon inflated with 30 - 40 
ml of air. It is then connected to both the hand bulb and the aneroid gauge of the sphygmomanometer which 
reads the pressure in the rectum (Figure 1). Air is insufflated into the rectum to a maximum of 120 mmHg as 
defined by previous studies as the safe pressure to use [8] [10]. The patients gluteal folds were strapped together 
to prevent air leakage. The appearance of air bubbles in the saline filled kidney dish indicates successful reduc-
tion. A maximum of three attempts were allowed. 

 

 
Figure 1. The setup of the pneumatic device showing the aneroid gauge 
of a sphygmomanometer, a connecting “Y” plastic tube and a 24 F three 
way urethral catheter and an artery forceps sealing off the “Y” tube.      
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The device works on the basic principle that in the absence of an additional mechanical bowel obstruction 
from another cause, air insufflated per rectum should be able to travel through the hollow tube (bowel) and exit 
through a nasogastric tube; the ileocaecal valve having been compromised by the intussusceptum. A competent 
ileo-caecal valve may cause failure to demonstrate the air bubble in a completely reduced colo-colic intussusce-
tion and thus be a source of confusion. The amount of air insufflated into the rectum is gauged using the sphyg-
momanometer. 

3. Results 
Paediatric surgical cases represented 3% (291/9462) of all surgical cases in the hospital during the study period. 
A total of 19 cases with 20 procedures were treated over the six year period, 15 had operative intervention, 4 had 
pneumatic reduction. These represented 6% (19/291) of all paediatric surgical cases and were the only docu-
mented incidents of paediatric intestinal obstruction over the period. 63.2% (12) were males and 36.8% (7) were 
females with a male-to-female ratio of 1.7:1 (Table 1). The duration of symptoms ranged from 1 - 6 days with 
an average of 3.5 days and a mode of 3 days. 63.2% (12) of the cases presented after 3 days of symptoms (Table 
2). 78.9% (15/19) of patients had operative intervention. 21.1% (4/19) had non operative reduction with one 
failure. The patient with unsuccessful pneumatic reduction had surgery but died later. For patients who had 
operative reduction, 56.3% (9) had an ileo-colic intussusceptions and 43.7% (7) were ileocaecal. Right hemico-
lectomy was done in 50% (8) of operated cases (Table 3). The overall length of stay till discharge or death 
ranged from 2 - 14 days with an average of 5.12 days. Average lengths of stay for the non-operative and opera-
tive cases were 3.6 days and 4.7 days respectively (Table 4). 63.2% (12) patients died and 36.8% (7) survived. 
Only 26.6% (4) of the 15 patients who had surgical intervention survived while all the three cases who had suc-
cessful non-operative reduction survived. 
 
Table 1. Age and sex distribution.                                                                          

 Age in Months  

Sex 3 4 5 6 7 8 9 12 Total 

Female 1 0 2 1 1 0 0 2 7 

Male 0 3 2 3 1 1 1 1 12 

TOTAL 1 3 4 4 2 1 1 3 19 

 
Table 2. Number of days before presentation.                                                                                 

 Sex  

Days before Intervention Female Male Total 

1 0 3 3 

2 2 2 4 

3 2 3 5 

4 0 2 2 

5 3 1 4 

6 0 1 1 

TOTAL 7 12 19 

 
Table 3. Intra-operative findings.                                                                                             

 Outcomes  

Intraop Findings Alive Died Total 

Ileo-Caecal 2 5 7 

Ileo-Colic 1 8 9 

TOTAL 4 12 16 
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Table 4. Length of stay after surgery.                                                                                         

 Sex  

Days post surgery Female Male Total 

2 2 1 3 

3 0 6 6 

4 1 1 2 

5 1 4 5 

8 1 0 1 

10 1 0 1 

12 1 0 1 

TOTAL 7 12 19 

4. Discussion 
The management of paediatric intussusceptions in the district hospital can be challenging. Treatment modalities 
include operative and non operative reduction. Non operative pneumatic reduction is associated with fewer 
complications and high success rates [10]. In Ghana, nonsurgical reduction was not started until January 2004 
when it was commenced at Komfo Anokye Teaching Hospital (KATH) [8]. The difference between the proce-
dures as done in KATH and Holy Family Hospital in Techiman is the former monitored their reductions under 
continuous ultrasound guidance whilst the latter had to rely on the appearance of bubbles through the nasogas-
tric tube [8]. Further KATH had qualified paediatric surgeons, radiologists and anaesthesiologist while the Holy 
Family Hospital had only general Medical officers and nurse anaesthetists. The ages of patients ranged 3 - 12 
months with male preponderance; ratio 1.7:1. The average duration of symptoms before presentation was 3.5 
days. Patients sought medical help from traditional healers, chemical sellers or other peripheral health centers 
where a diagnosis could not be made before reporting to the district hospital. This late presentation excludes pa-
tients from non operative intervention because of established sepsis. Of the 15 patients who had surgical inter-
vention, 12 presented on or after three days and eventually had bowel resection and anastomosis with high mor-
tality. Four patients who did not have peritonitis underwent pneumatic reduction with one failure. This implies 
that the longer the duration of symptoms, the higher the chance of established peritonitis with an attendant in-
creased risk of bowel resection. The overall bowel resection rate was 42.1% which is within the 36% - 66% re-
ported in other studies [5]-[7]. 

The overall mean length of stay was 5 days (range 2 - 14 days); 7 and 4.7 days respectively for the non-oper- 
ative and operated cases. Length of stay was longer in the non-operative group. The average length of hospital 
stay in KATH was 2.3 days which compares with other published data in the literature of 2 days [11] [12]. The 
patients in the non operative group recovered their bowel function slower after the reduction, and for fear of 
discharging a patient with an incompletely reduced bowel or one that is perforated into the community these pa-
tients were kept a little longer for observation. 

Only 4 (26.6%) of the 15 patients who had surgical intervention survived. Overall 7 (36.8%) of the 19 patients 
survived giving an unacceptably high mortality rate of 63.2%. 

3 (75%) of the four pneumatic reductions were successful. All three patients who had successful pneumatic 
reduction survived. This success rate is comparable to those recorded KATH and the Korle Bu Teaching Hos-
pital in Ghana [8] [9]. 

The device is cheap, easily assembled using materials already available in a hospital setting, can safely be 
employed without a fluoroscopy in the district hospital setting and the procedure can be carried out comfortably 
by a medical officer. 

Limitations of this study include the small number of patients and selection bias for patients considered for 
non operative reduction. This can be addressed by increasing numbers and widening the scope of the research to 
other district hospitals. 

5. Conclusions 
Laparotomy for uncomplicated intussusception in children is attended by significant morbidity and mortality. 
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The treatment of acute intussusception in many African countries remains predominantly surgical. The lack of 
qualified personnel, expertise and necessary equipment contributes to the limited use of pneumatic reduction in 
the district setting. When patients report early many cases can be successfully managed by pressure reduction 
and children should not be denied the benefits of this form of treatment [13]. Pneumatic reduction of intussus-
ception is a choice that can be offered to patients in resource deprived setting using this improvised pneumatic 
reduction device. 

Pneumatic reduction of intussusceptions in children is a viable and cost effective option for patients in the 
district setting in the absence of a fluoroscope. 

This simple, effective, cheap and safe pneumatic device can be used to achieve reduction in selected patients 
thereby reducing surgical intervention. 

Mortality from intussusceptions remains high in district hospital setting in Ghana with late presentation being 
the major contributing factor. 
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