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Abstract: Background: Paediatric abdominal surgical emergencies (PASE) constitute a significant workload of the paediatric 

surgeon. The objective of this study was to characterize the pattern of PASE in a tertiary hospital in Enugu and determine any 

change in pattern and outcome. Methodology: This was a retrospective study of children aged 1 day to 16 years who presented 

with abdominal surgical emergencies to Enugu State University Teaching Hospital (ESUTH), Enugu. Result: There were 152 

patients recruited for the study. There were 122 males and 30 females. The mean age at presentation was 6 years while the 

mean duration of symptoms before presentation to the hospital was 3.5 days. Thirty eight (25%) patients presented within 48 

hours of the onset of their symptoms while 114 patients (75%) presented after 48 hours. The emergencies were intussusception 

56 (36.8%), typhoid intestinal perforation 30 (19.7%), obstructed hernia 20 (13.2%), appendicitis 17 (11.2%), abdominal 

trauma 10 (6.6%), neonatal intestinal obstruction 6 (4%), ruptured appendix 6 (3.9%), Hirschsprung’s disease 4 (2.6%), 

adhesive bowel obstruction 2 (1.3%), and Gastroschisis 1 (0.7%). The mean hospital stay was 6.7 days. Thirty four patients 

(22.4%) who had surgery developed post-operative complication. The most common complication was surgical site infection 

and this occurred most in patients who had typhoid intestinal perforation (P = 0.017). There were 12 (7.9%) deaths. 

Conclusion: In this series, intussusception was the most common paediatric abdominal surgical emergency seen in Enugu 

unlike in the past when it used to be typhoid intestinal perforation. Mortality was less in the current study. This illustrates a 

change in pattern and outcome. 
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1. Introduction 

Acute abdomen is a clinical condition that demands urgent 

attention and treatment. Broadly speaking, acute abdomen 

may be caused by infection, inflammation, vascular 

occlusion or obstruction
 
[1]. Abdominal surgeries constitute a 

significant number of paediatric emergency surgeries done in 

our environment. Paediatric abdominal surgical emergency 

(PASE) is a frequent reason for emergency admission of 

children and it accounts for 2.4-3.1% of all paediatric 

admissions in Nigeria [2]. Mhando et al in 2008 reported that 

paediatric abdominal surgical emergencies accounted for up 

to 4% of all paediatric admissions in Tanzania [3]. Almost all 

patients that have PASE present with abdominal pain [4]. 

Centre for Disease control and prevention (CDC) reported 

that 11% of emergency room visits in 2008 were for 

abdominal pain [4]. Nadia et al in 2017 reported that 20% of 

children who present with abdominal pain will require 

surgery [5]. Paediatric abdominal surgical emergencies pose 

a diagnostic challenge to the clinician due to inability of the 

children to explain their symptoms and co-operate during 

physical examination [6]. Again, limited diagnostic tools in 
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our setting make paediatric abdominal surgical emergency a 

major diagnostic task to the paediatric surgeon [6]. The 

aetiologies of paediatric abdominal surgical emergencies may 

vary over time or with geographical location [6]. Treatment 

of PASE should be multidisciplinary involving the 

paediatricians, paediatric surgeons, radiologists and 

anaesthetists [7]. High morbidity and mortality seen in 

developing countries could be attributed to poverty and 

ignorance which lead to late presentation. The use of herbal 

drugs, over the counter drugs and religious beliefs also 

contributes to high morbidity and mortality. The aim of this 

study was to determine the pattern and outcome of paediatric 

abdominal surgical emergencies in a tertiary hospital in 

Enugu, South East Nigeria. Any change in pattern and 

outcome was also determined. 

2. Methodology 

This was a retrospective study of paediatric patients that 

presented with abdominal surgical emergencies. The study 

period was from October 2017 to March 2019. All patients 

from birth to the age of 16 years who presented to the 

Paediatric Surgical Unit of Enugu State University Teaching 

Hospital, Parklane, Enugu, South East Nigeria were recruited 

into the study. Enugu State University Teaching Hospital 

serve the whole of Enugu State with a population of about 3 

million of which 45 percent are children below the age of 16 

years according to national census of 2007. Referrals are also 

received from neighbouring states. Patients who had surgery 

at a peripheral hospital for the condition before being 

referred to us for reoperation were excluded from the study. 

Data were extracted from the case notes, operation notes, 

operation register, and admission-discharge records. The 

information extracted include the age, gender, duration of 

symptoms before presentation, time interval between 

presentation and intervention, complications of treatment and 

outcome. . Ethical approval was obtained from the Ethics and 

Research committee of Enugu State University Teaching 

Hospital. Statistical Package for Social Science (SPSS) 

version 21 was used for data entry and analysis. Data were 

expressed as percentages. Chi (X
2
) or student’s T test was 

used to test for significance. P value < 0.05 was considered 

statistically significant. 

3. Results 

3.1. Demography 

One hundred and sixty two paediatric abdominal surgical 

emergency cases were seen during the study period but only 

152 patients had complete case records and formed the basis 

of this report. There were 122 males and 30 females, with a 

male to female ratio of 4: 1. Eight patients were neonates 

(less than one month old) while 144 patients were older than 

one month. The mean age at presentation was 6 years (range: 

2 days – 16 years). The ages of the patients at presentation is 

shown in table 1. 

Table 1. Shows age distribution of the patients at presentation. 

Age at presentation Number of patients Percentage (%) 

Less than one month 8 5.3 

One month to 7 years 96 63.2 

8 years to 16 years 48 31.5 

The mean duration of symptoms before presentation to the 

hospital was 3.5 days (1-10 days). Thirty eight (25%) 

patients presented within 48 hours of the onset of their 

symptoms while 105 patients (69%) presented after 48 hours 

but within one week of onset of symptoms. The remaining 9 

patients (6%) presented after one week of the onset of 

symptoms. The mean duration between presentation and 

intervention was 1.8 days (1-3 days). The mean hospital stay 

was 6.7 days (2-14 days). 

3.2. Diagnosis 

Intussusception was the most common cause of paediatric 

abdominal surgical emergency in our centre accounting for 

56 patients (36.8%). Typhoid intestinal perforation (TIP) was 

the second most common condition with 30 patients (19.7%), 

followed by obstructed external hernia which accounted for 

20 patients (13.2%). Others are as shown in table 2. 

Table 2. Shows the Diagnosis of the patients. 

Diagnosis Number of Patients Percentage (%) 

Intussusception 56 36.8 

Typhoid intestinal perforation 30 19.7 

Obstructed external hernias 20 13.2 

Appendicitis 17 11.2 

Abdominal trauma 10 6.6 

Neonatal intestinal obstruction 6 3.9 

Ruptured appendix 6 3.9 

Hirschsprung’s disease 4 2.6 

Adhesive bowel obstruction 2 1.3 

Gastroschisis 1 0.7  

3.3. Treatment Offered 

One hundred and twenty four patients (81.6%) had surgery 

while 28 patients (18.4%) were managed non-operatively. 

Forty four patients (28.9%) had an intervention within 24 

hours of presentation while 93 patients (61.2%) were treated 

after 24 hours but within 48 hours. Fifteen patients (9.9%) 

had an intervention after 48 hours.  

3.4. Complications 

Thirty four (22.4%) patients who had surgery developed at 

least one complication. The most common post-operative 

complication was surgical site infection 17 (11.2%) and this 

occurred mostly in patients who had typhoid intestinal 

perforation (P value = 0.017). Other post-operative 

complications were sepsis 11 (7.2%) and respiratory 

complications 6 (4%), as shown in figure 1. 
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Figure 1. Shows post-operative Complications. 

3.5. Mortality 

There were 12 deaths accounting for 7.9% of the patients. 

Most of the deaths occurred amongst the neonates (P value = 

0.035). Seven neonates, out of 8, died while five, out of 144 

of those older than one month, died (as shown in Table 3). 

Table 3. Shows the mortality of the patients. 

Age 
Number of 

patients 

Number that 

died 

Percentage 

(%) 

Neonates 8 7 87.5 

Older than one month 144 5 3.5  

4. Discussion 

Generally, surgical emergencies represent more than 50% 

of surgical admissions and constitute a major part of the 

surgeons’ workload in most parts of the world [8]. The range 

of paediatric abdominal surgical emergencies represents a 

diverse spectrum of conditions, from congenital to acquired 

pathologies [3]. Paediatric abdominal surgical emergencies 

are linked with higher morbidity and mortality when 

compared with elective surgeries especially in developing 

countries [9]. This is due to late presentation to healthcare 

facility and delays in diagnosis and treatment, seen mostly in 

developing countries [10]. In this study, the authors set out to 

determine the pattern of paediatric abdominal surgical 

emergencies in a tertiary hospital in Enugu and sought for 

change in pattern and outcome in relation to a previous study. 

In the current study, there is a male preponderance with a 

male to female ratio of 4: 1. A study done in Lagos, south 

west Nigeria had a similar ratio [11]. However, other studies 

done in northern Nigeria have lower male to female ratio (6, 

9). This may be explained by the health altitudes of the 

people in the different geographical areas where the studies 

were carried out. The mean age of our patients at presentation 

was 6 years which is similar to the result of a study done in 

Ilorin, north central Nigeria [9]. The mean duration of 

symptoms before presentation to the hospital and the mean 

duration from presentation to intervention recorded in this 

study are in agreement to similar studies done elsewhere (9, 

10). Late presentation seen in our setting may be explained 

by poverty and ignorance. 

Overall, intussusception accounted for 36.8% in this series 

and was the most common paediatric abdominal surgical 

emergencies in the current study. Other studies are in 

agreement with our finding (2, 6, 9, 12, 13). These studies 

reported intussusception as the most common cause of 

mechanical intestinal obstruction in children especially in 

infants. However, some authors have reported typhoid 

intestinal perforation as the most common abdominal 

emergency in children older than one year (9, 14), while Li 

PH et al and Emily J et al reported acute appendicitis as the 

most common PASE (15, 16). It is interesting to note that a 

study done in Enugu, south east Nigeria and published in 

2010, reported typhoid intestinal perforation as the most 

common paediatric abdominal surgical emergency [10]. The 

difference in the findings of the two studies, done in the same 

area, may be explained by the recent provision of better 

drinking water which has reduced the incidence of typhoid 

intestinal perforation. Typhoid fever is transmitted faeco-

orally through contaminated food and water due to poor 

standard of hygiene and unavailability of potable water [17]. 

Eighteen percent of our patients were treated non-

operatively. This is comparable to what was reported in 

another study [10]. Such non-operative treatment included 

hydrostatic reduction of intussusception. Our finding is not 

similar to earlier reports from Nigeria with regard to post-

operative complication rate (9-11). Our complication rate, in 

the current study, of 22.4% seems to be the average of the 

other studies. These wide differences in post-operative 

complication rates are difficult to explain. When compared 

with similar studies (9-11), the lower mortality rate of 7.9% 

recorded in this study may be attributable to the use of newer 

potent antibiotics, adequate resuscitation before surgery and 

close monitoring. In the current study, most of the deaths 

occurred in neonates. Ademuyiwa et al in their study also 

reported higher mortality in neonates [11]. Ekenze et al in 

their own study also recorded a higher mortality in neonates 

[10]. The transition from foetal life to post natal life is froth 

with challenges [18]. The stress of anaesthesia and surgery 

disrupts the delicate balance of the neonatal unique 

respiratory and cardiovascular physiology. These expose the 

neonate to electrolyte imbalance, anaemia and other 

complications that may lead to death [19]. 

5. Conclusion 

This study has shown that intussusception has taken over 

from typhoid intestinal perforation as the most common 

paediatric abdominal surgical emergency seen in Enugu, 

south east Nigeria. This difference in the pattern of PASE in 

Enugu may be due to provision of better drinking water in 

Enugu metropolis. Apart from intussusception and typhoid 

intestinal perforation, other cases of PASE, in descending 

order of frequency, are obstructed hernia, appendicitis, 
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abdominal trauma, neonatal intestinal obstruction, ruptured 

appendix, Hirschsprung’s disease, adhesive bowel 

obstruction, and Gastroschisis. The outcome of paediatric 

abdominal surgical emergencies has improved due to 

provision of more potent antibiotics, adequate resuscitation 

and better peri-operative care. However, morbidity and 

mortality in neonates are still high. Parenteral nutrition and 

neonatal intensive care unit are needed provided for further 

improvements in outcome. 
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