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Abstract
Background: Typhoid intestinal perforation is serious complication of typhoid fever and is associated with 
significant morbidity and mortality in developing countries. The aim of this study was to determine the 
incidence, pattern and outcome of treatment of typhoid intestinal perforation (TIP) in children in a teaching 
hospital in Enugu, Nigeria. 
Methods: This was a retrospective study of patients aged 15 years and below operated on for TIP in the 
pediatric surgery unit of Enugu State University Teaching Hospital (ESUTH) Enugu, Nigeria. Medical records of 
pediatric patients who had laparotomy for TIP over a 10-year period were evaluated.
Results: There were 200 cases of TIP and this accounted for 35.7% of all pediatric surgeries performed during 
the period of the study. There were 150 (75%) males and 50 (25%) females which correspond to a male 
female ratio of 3:1.  The ages of the patients ranged from 6 to 15 years with a median of 11 years. One hundred 
percent of the patients had fever and abdominal pain. Anemia, hypokalemia and a single ileal perforation were 
recorded in most of the patients. Primary closure of the perforation was the most common performed surgical 
procedure. Surgical site infection, burst abdomen and residual intra-peritoneal abscess accounted for most of 
the post-operative complications. Mortality was 8.5%. 
Conclusions: TIP is still a problem in developing countries due to absence of potable drinking water, poor 
hygiene and improper waste disposal.
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phoid intestinal bleeding has been reported as the most 
common gastrointestinal complication of typhoid fever 
[4, 5]. There are wide differences between the incidence 
of typhoid intestinal perforation in developing and de-
veloped countries [6, 7].  Some researchers have suggested 
that the higher virulence of Salmonella organisms seen 
in Sub-Saharan Africa may account for the higher pro-
pensity to perforation in Africans [8]. A systemic litera-
ture review showed that Nigeria has the highest rate of 
typhoid intestinal perforation in developing countries 
[9]. However, the health altitude of Nigerians who seek 
unorthodox treatment and poor disease database make 
the exact incidence of typhoid intestinal perforation un-
known [10]. The aim of this study was to determine the 
incidence, pattern and outcome of treatment of typhoid 
intestinal perforation in children in a teaching hospital 
in Enugu, Nigeria. 

METHODS

INTRODUCTION

Typhoid fever is a public health problem that is seen 
mostly in developing countries due to lack of potable 
drinking water, poor hygiene and improper waste dis-
posal [1]. It is multisystem infection caused by the bac-
teria, Salmonella enterica serovar typhi and Salmonella 
enterica serovar paratyphi A and B which are transmit-
ted through feco-oral route by ingestion of contaminat-
ed food and/or water [2]. Among the complications of 
typhoid fever of surgical importance, typhoid intestinal 
perforation (TIP) is the most dreaded [3]. However, ty-
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This was a retrospective study of children aged 15 years 
and below who had laparotomy for TIP between Sep-
tember 2008 and August 2018 at the pediatric surgery 
unit of Enugu State University Teaching Hospital (ES-
UTH) Enugu, Nigeria. The diagnosis of typhoid intes-
tinal perforation was made based on clinical features, 
investigations, intra-operative findings and histopatho-
logical confirmation. On presentation at the children 
emergency room, all the patients were resuscitated and 
stabilized using intravenous fluids and antibiotics. A na-
sogastric tube and urethral catheter were passed to de-
compress the upper gastrointestinal tract and monitor 
urine output respectively. Blood was transfused when 
the hemoglobin level was less than 10g/dl. Following 
adequate resuscitation, the patient was taken to theatre 
and had laparotomy through a transverse infra-umbili-
cal incision under general anesthesia with endotracheal 
intubation. The bowel perforation was identified and the 
surgeon decides if to close the perforation primarily, do 
resection and anastomosis or an enterostomy created. 
The peritoneal cavity was mopped dry and abdomen 
closed in layers. 
Post-operatively, graded oral intake was commenced 
when bowel function returned. The surgical site was 
examined on the 4th day and patient discharged on the 
5th day if there are no problems. Patients who have had 
laparotomy for the same pathology at a peripheral hos-
pital before referral to ESUTH for reoperation and pa-
tients with incomplete case records were excluded from 
this study. The ESUTH serves the whole of Enugu State, 
which according to the 2016 estimates of the National 
Population Commission and Nigerian National Bureau 
of Statistics, has a population of about 4 million people 
and a population density of 616.0/km2. The hospital 
also receives referrals from its neighboring states. In-
formation was extracted from the case notes, operation 
notes, operation register, and admission-discharge re-
cords. The information extracted included the age, gen-
der, duration of symptoms before presentation, time 
interval between presentation and surgery, operative 
procedure performed, post-operative complications, 
duration of hospital stay and outcome of treatment. The 
period of follow up was for 12 months. Ethical approval 
was obtained from the ethics and research committee 
of ESUTH. Statistical Package for Social Science (SPSS) 
version 21, manufactured by IBM Cooperation Chicago, 
Illonois, was used for data entry and analysis.  Data were 
expressed as percentages, median, mean, and range.

RESULTS
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Patients’ demographics

Two hundred and nine children had laparotomy for TIP 
during the study period but only 200 cases had complete 
case records and were assessed. This accounted for 66.2% 
of the TIP operated on during the period of the study in our 
institution; 102 adults had laparotomy for TIP during the 
same period. Out of 560 pediatric surgeries performed 
during the study period, surgery for TIP accounted for 
35.7%. There were 150 (75%) males and 50 (25%) fe-
males which correspond to a male female ratio of 3:1. 
The ages of the patients ranged from 6 to 15 years with 
a median of 11 years. None of the patients was less than 
5 years of age. The median duration of symptoms prior 
to presentation to the hospital was 6 days (3 – 8). Twen-
ty patients (10%) presented within 24 hours of onset of 
symptoms while forty patients (20%) presented between 
24 and 72 hours. One hundred and forty patients (70%) 
presented after 72 hours of onset of their symptoms. The 
median duration from presentation to surgery was 2 days 
(range: 1 - 5). The mean duration of hospital stay was 13.1 
days (range 9-23), as shown in Table 1. 

Clinical presentation of the patients

The patients presented with a constellation of symptoms 
which included abdominal pain, fever, abdominal swell-
ing, diarrhea, vomiting and constipation. No sequence of 
symptoms is pathognomonic of typhoid intestinal perfo-
ration. Fever and abdominal pain were present in all the 
patients. Vomiting and abdominal distension were pres-
ent in 183 patients (91.5%). Diarrhea was documented 
in 66 patients (33%) whereas 33 patients (16.5%) had 
constipation in addition to fever and abdominal pain. The 
classic triad of fever, abdominal pain and abdominal dis-
tension were present in 185 patients (92.5%).

Variables

Gender

    Male   150 (75%)

    Female   50 (25%)

Median age of the patients   11 years (6-15)

Median duration of symptoms prior to 
presentation

  6 days (4 – 12)

    Presented within 24 hours   4 (9.1%)

    Presented between 24 and 72 hours   8 (18.2)

    Presented after 72 hours   32(72.7%)

Median duration from presentation to 
surgery

  2 days (1 - 4)

The mean duration of hospital stay   13.1 days (9 - 23)

Table 1. Demographic characteristics of the patients 

ANT PUBLISHING CORPORATION
Published online: 29 June 2020



Investigation results 
Imaging

All the patients had abdominopelvic ultrasound and pres-
ence of echo rich peritoneal fluid was seen in 178 patients 
(89%). Plain x ray showed air under the diaphragm in 
120 patients (60%) and air-fluid level was seen in 181 
patients (90.5%).   

Laboratory

Ninety percent (180 patients) had hemoglobin level of 
less than 10 gram per deciliter and serum electrolyte 
showed hypokalemia (potassium < 2.5 millimoles per li-
ter) in 70% of the patients (n=140). Widal test was pos-
itive in all the patients.  

Operative findings

Seventy percent of the patients (n=140) had a single in-
testinal perforation whereas 30 percent of the patients 
(n=60) had more than one perforation. All the perfora-
tions were in the ileum and the most proximal perforation 
was 45 centimeters to the ileocecal valve. Each perforation 
was round/ovoid in shape measuring 1-2 centimeters at 
the antimesenteric border of the ileum. This operative 
finding is in line with typhoid intestinal perforation due 
to aggregation of lymphoid tissues (Peyer’s patches) in 
the terminal ileum. The bacteria, Salmonella, commonly 
cause hyperplasia of the Peyer’s patches. Necrosis and ul-
ceration of Peyer’s patches leads to intestinal perforation. 
No perforation was seen in the colon.

Operative procedure performed

The edges of the perforation were excised and closed 
primarily in 170 patients (85%) whereas 30 patients 
(15%) received an ileostomy after thorough cleaning of 
the peritoneal cavity. The excised edges of the perfora-
tions were sent for histopathological examination. His-
tology showed cryptic changes with evidence of acute 
and chronic inflammation on the Peyer’s patches which 
supports the fact that the intestinal perforation was due 
to typhoid. Segmental bowel resection and right hemicol-
ectomy were not performed in any of the patients. Eigh-

teen (9%) patients underwent relaparotomy; nine (4.5%) 
patients for an intestinal leak and nine (4.5%) for residual 
intra-peritoneal abscess, Table 2.

Post-operative complications

Ninety patients (45%) had no complications and their 
wounds healed by primary intension. Thirty patients 
(15%) has surgical site infection evidenced by purulent 
effluent from the wound and culture result that yielded 
a significant bacterial growth. Other complications are 
depicted in Figure 1.

Treatment outcome

One hundred and eighty three patients (91.5%) of the pa-
tients did well and were discharged home. Mortality was 
recorded in 17 patients (8.5%).

DISCUSSION 

TIP is one of the most common surgical complications 
of typhoid fever and is associated with significant mor-
bidity and mortality especially in developing countries 
[11, 12]. Typhoid causes ulceration of the Peyer’s patches 
at the terminal ileum resulting in bowel perforation. 
This leads to leakage of intestinal contents leading to 
superinfection of the peritoneal cavity by the gut flora 
culminating in peritonitis [13]. Despite some measures 
such as public enlightenment and education, intestinal 
perforation by salmonellosis remains one of the most 
common emergency surgeries performed in children in 
our institution [14]. 
In the present study, more laparotomies for TIP were 
performed in children than in adults. This finding was 
in accordance with the reports of other authors [10, 15]. 
However, there is a report of typhoid perforation oc-
curring in 20% of adults and 10.3% of children [16]. The 
predominant age group affected by typhoid perforation 
varies from place to place and with the economic status 
[10]. The male dominance recorded in the present study 
is consistent with the report of other studies [10, 17, 18, 19]. 
However, Olori et al. and Edino et al. recorded female 
predominance [20, 21]. Khan tried to explain male domi-
nance in typhoid perforation. He stated that the cytokine 
response to an intestinal infection in males is predom-
inantly proinflammatory due to differences in sex hor-
mones [22]. There are wide variations in the median ages 
of patients who have typhoid intestinal perforation. The 
median age of 11 years registered in the present study is 
the average of other studies [10, 17, 18]. None of the patients 
was less than 5 years of age. This finding is in agreement 
of the report of Usang et al [23]. However, there are re-

Operation performed Number (%)

Primary closure 170 (85)

Ileostomy 30 (15)

Indication for relaparotomy

Intestinal leak 9 (4.5)

Intra-peritoneal abscess 9 (4.5)

Table 2. Operative procedure performed
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ports of typhoid intestinal perforation in children who 
are less than 5 years of age [16, 24]. Typhoid intestinal per-
foration in under-fives has atypical presentation and is 
associated with high mortality [24]. Late presentation of 
our patients is manifested in the 6 day median period 
prior to presentation. This is consistent with the report 
of other studies emanating from developing countries 
[16, 18, 19]. This delayed presentation may be attributable 
to poverty and ignorance that is prevalent in developing 
countries. 
The classic triad of fever, abdominal pain and abdominal 
distension were not present in all our patients. However, 
a significant proportion of our patients had the triad. 
This is in agreement with the report of other series [8, 15, 

23]. Fever and abdominal pain were consistent presenta-
tion in most studies on typhoid intestinal perforation 
[8, 16, 23]. Other symptoms such as diarrhea and vomiting 
could be present depending on the time of presentation 
[23]. In the present study, plain radiograph showed air 
under the diaphragm in a significant number of patients. 
This finding is in line with the reports of other studies 
on typhoid intestinal perforation [25, 26]. Abdominal ultra-
sound for typhoid perforation usually shows free peri-
toneal fluid that is echo rich. This was recorded in 89% 
of our patients similar to the reports of other workers 

[25, 26]. The presence or absence of free peritoneal fluid 
may depend on the number of perforation and time of 
presentation to the hospital. Experience and expertise 
of the sonographer may also count. Anemia and hypo-
kalemia are frequent findings in typhoid perforation [23]. 
Ninety percent and 70% of our patients were anemic 
and hypokalemic respectively. This finding is consistent 
with the report of other researchers [17, 19, 23, 26]. Vomiting, 
diarrhea, bleeding and leakage of intestinal contents into 
the peritoneal cavity may explain the anemia and hy-
pokalemia. The poor nutritional status of the patients 
prior to the intestinal perforation may contribute to 
the anemia. Majority of our patients had a single ileal 
perforation. Several other studies also reported single 
perforation as the most common form of typhoid per-
foration [19, 20, 25, 26]. However, the number of perforations 
does not affect the severity of symptoms [27]. Neither does 
the number of perforations associated with adverse out-
come [18]. Although there were no colonic perforations in 
the present study, some authors have reported colonic 
involvement [3, 28]. Some researchers have postulated 
that colonic involvement in typhoid perforation is due 
to direct bacterial invasion while ileal perforation is due 
to enterotoxin produced from parasitized macrophages 
that caused hyperplasia, necrosis and ulceration of the 

Figure 1. Bar chart showing post-operative complications
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Peyer’s patches [26, 29].    
There are options of treatment of typhoid perforation. 
Excision of the edges of the perforation and primary 
closure in 2 layers were the most performed surgical 
procedure in the index study and in several other studies 
too [15, 17, 18, 19, 25, 26]. A study conducted in northern Nigeria 
reported segmental bowel resection and anastomosis 
as the best option for treatment of TIP [16]. However, in 
a background of multiple perforations and gross peri-
toneal contamination, creation of ileostomy may be life-
saving [3]. The experience of the surgeon and patients’ 
factors may determine the best option of treatment for 
a particular patient.  
Surgical site infection, burst abdomen and residual ab-
scess were most common complications observed in 
the present study. Other published series also report-
ed similar complications [10, 17, 19]. Chest infection in the 
post-operative period also contributes to post-operative 
morbidity [16, 23]. In the present study, mortality recorded 
is similar to a report from Kano, northern Nigeria [18]. 
There were wide variations in mortality rates of patients 
that have typhoid intestinal perforation; the reported 
mortality rate lies in the range of 5% to 80% [27]. Outcome 
of treatment of patients who have typhoid perforation 
depends on multiple factors; it could be patient related 
or surgeon related [27].

CONCLUSION
Typhoid fever, caused by gram-negative flagellated faculta-
tive anaerobic bacteria (Salmonella), may be complicated by 
intestinal perforation. Lack of potable drinking water, poor 
hygiene and improper waste disposal has made typhoid 
intestinal perforation a persistent problem in developing 
countries.
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