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Abstract 
Background: Typhoid is the most common cause of ileal perforations in our hospital setting. The presentation 
and treatment of ileal perforations, particularly those caused by typhoid, nonspecific, and traumatic perforations, 
as well as the results in these patients and the variables influencing prognosis, are crucial. The management of 
ileal perforation was one of the study's goals. to evaluate the results of two distinct approaches to treating ileal 
perforations: primary closure versus resection and ileostomy.  
Methods: From September 2025 to February 2026, the general surgery department of Govt. Medical College 
and Hospital in Bettiah, West Champaran, Bihar, conducted a randomized comparative observational study. The 
study examined 56 patients in total. The Widal test, X-ray erect abdomen, ultrasound abdomen, and 
intraoperative findings were used to make the diagnosis.  
Results: The age groups 41–50 years old (10 patients) and 61–70 years old (10 patients) were the most often 
impacted. The age group of 1–10 years old (2 cases) was the least affected. Males had a somewhat higher 
incidence than females. The ratio of men to women was 2.5:1. The most frequent type of ileal perforation is 
typhoid perforation, which is followed by non-specific perforation. The primary closure group had a higher rate 
of post-operative problems (32.14%, 18 patients) than the ileostomy group (17.85%, 10 patients). Four patients 
had wound infections, six had abdominal bursts, two had fecal fistulas, and six had respiratory issues as a result 
of primary closure. Wound infections (eight patients) and respiratory issues (two patients) were the ileostomy 
group's problems.  
Conclusion: The primary closure group had a higher mortality rate of 21.42% (12 patients), while the ileostomy 
group had a lower mortality rate of 7.14% (4 patients). This study suggests that in individuals who are 
moribund, ileostomy may be prioritized above alternative surgical procedures.  
Keywords: Ileal perforation, Ileostomy, Resection, Typhoid perforation. 
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Introduction 

Ileal perforation is a prevalent issue in tropical 
nations. Enteric fever and tuberculosis are the most 
frequent causes of ileal perforation. The most 
common cause of high morbidity and mortality is 
still trauma.[1] In tropical nations like India, this 
illness is still linked to a high death rate and 
inevitable morbidity despite the availability of 
contemporary diagnostic tools and improvements 

in treatment plans. Antibiotic treatment, complete 
parental nourishment, and preoperative 
resuscitation decreased mortality from 28.5% to 
10%.[2] The many surgical approaches include 
simple closure, which involves refreshing the 
margins and closure, and draining of the peritoneal 
cavity in moribund patients during resuscitation 
and surgical preparation.[3] Ileotransverse 
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colostomy is a straightforward closure; wedge 
resection or a resection anastomosis may be 
combined with a side-to-side ileotransverse 
colostomy; ileostomy is advised by some authors; 
Talwar et al. recommended primary closure and 
limited surgery; wedge resection and closure, in 
which a wedge of ileal tissue is resected around the 
perforation and the defect is closed transversely in 
two layers.[5–9] Suture line exteriorization, which 
guards against peritoneal cavity contamination in 
the event of a leak. If fistulae develop, they always 
heal with conservative treatment.[5,10] It was 
advised to use drains to remove pus and do 
thorough peritoneal lavage. It was advised to use a 
two-layer seal to reduce the possibility of leaks.[9] 

It was common practice to make a midline or  Para 
median incision. When a confirmed preoperative 
diagnosis of perforation was present, Talwar et al. 
advocated a Rutherford Morrison incision.[11] A 
laparostomy may be performed if there is fulminant 
sepsis in the abdominal cavity as a result of a fecal 
fistula or any other cause. A laparotomy without 
reapproximation and suture closure of the 
abdominal fascia and skin is referred to as a 
laparostomy. There is no closure of the abdominal 
cavity. It aids in pus evacuation and stops harmful 
increases in intra-abdominal pressure. Once sepsis 
is under control, the wound can be closed. The 
potential for the exposed intestine to perforate and 
the development of an incisional hernia are the 
drawbacks. It could be used in conjunction with 
ongoing peritoneal lavage following surgery.[11] 
Stoma necrosis, bowel blockage, mucocutaneous 
separation, stoma stenosis, stoma prolapse, 
parastomal hernia, peri-ileostomy fistulas, and skin 
issues are some of the risks associated with 
ileostomy. Since primary repair has a greater risk 
of complications than resection and ileostomy, the 
current study was carried out to advance 
knowledge of this ileal perforation in its treatment 
and care. Therefore, the purpose of this study was 
to compare the outcomes of two distinct ileal 
perforation management techniques: primary repair 
(as opposed to resection and ileostomy).  

Material and Methods  

From September 2025 to February 2026, the 
general surgery department of Govt. Medical 
College and Hospital in Bettiah, West Champaran, 
Bihar, conducted a randomized comparative 
observational study. The study examined 56 
patients in total.  The study included all individuals, 
regardless of age or gender, that presented to a 
surgical emergency room with an acute abdomen 
and were determined to be cases of ileal perforation 
(due to any cause) based solely on operational 
findings. This study does not include cases where 
ileal perforation and peritonitis other than ileal 

perforation were treated with resection and 
anastomosis.Patients of all sexes and all ages 
provided the data. Patients who had laporotomy 
and had an intraoperative ileal perforation were 
monitored, and a thorough clinical history was 
obtained for each of these patients, with a focus on 
the presenting complaints. All patients with acute 
abdomen caused by perforations verified by 
abdominal X-rays and ultrasounds were first sent 
for laparotomy; only instances with ileal 
perforations were included in the study; all other 
cases were eliminated. The demographic 
information, therapeutic intervention, hospital 
course, and follow-up were all recorded into a 
proforma. Every patient underwent a 
comprehensive history and clinical examination, 
and their vital signs were noted.  

All patients underwent routine pre-operative tests, 
including hemoglobin, random blood sugar, total 
leucocyte count, bleeding time, clotting time, blood 
urea, serum creatinine, Widal test, chest x-ray, 
electrocardiogram, abdominal ultrasound, and 
abdominal X-ray. All of the patients received 
proton pump inhibitors, a nasogastric tube to 
decompress the stomach contents, and fluid and 
electrolyte balance correction prior to surgery. For 
both the surgical treatment and the potential for a 
stoma, informed permission was obtained. The 
patients were split into two groups: the primary 
closure group and the ileostomy group. Primary 
closure and ileostomy were performed alternately, 
regardless of the severity of the peritonitis. Before 
closure, each patient underwent a thorough 
peritoneal lavage. Every patient was meticulously 
monitored for any issues following surgery. 

All data was collated, graphically analyzed, and 
statistically analyzed using ratios, percentages, and 
non-parametric tests such as the Chi square test for 
p values. 

Results  

The various causes of perforations were revealed 
by the post-operative results. Thirty (53.57%) of 
the 56 patients with treated ileal perforations had 
typhoid perforations, fourteen (4.76%) had 
nonspecific perforations, ten (17.85%) had 
traumatic perforations, and two (3.57%) had 
tuberculosis. They were between the ages of 10 and 
75. There were more patients between the ages of 
41 and 50 and 61 and 70. Of these 56 patients, 16 
(28.57%) were female and 40 (71.42%) were male. 
The ratio of male to female was 2.5:1.  

32 patients (57.14%) had a fever, 34 patients 
(60.71%) had vomiting, 56 patients (100%) had 
abdominal pain, and 52 patients (92.85%) had 
distension. Abdominal pain was reported by every 
subject in our investigation (Table 1). 
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Table 1: The frequency of the symptoms 
Symptoms No. of patients (N=56) Percentage 
Fever 32 57.14% 
Vomiting 34 60.71% 
Abdomen Pain 56 100.00% 
Distension 52 92.85% 
 
Two of the 56 patients had a duration of one day, 
eighteen had a duration of two to three days, eight 
had a duration of four to five days, two had a 
duration of six to seven days, and two had a 
duration of more than eight days. At the time of 
presentation, 24 individuals had no fever. One to 
six days pass between the onset of abdominal pain 
and surgical intervention.  

All 56 patients had guarding and pain in their 
abdomens. Forty-two patients had no bowel noises, 
while fifty-two patients had distension. Forty 
individuals have gas beneath the diaphragm, and 
forty-eight have free fluid in the abdomen. In this 
study, the highest amount of patients (46) had a 
single perforation, 8 had two, and 2 had four. A 

greater number of patients had perforations 
between 21 and 40 cm from the ileocaecal junction, 
20 had perforations between 0 and 20 cm, and 12 
had perforations between 41 and 60 cm from the 
junction.Size of perforation in 28 patients ranges 
from 0.6cm to 1cm, in 20 patients size of 
perforation ranges up to 0.5cm and in 8 patients 
size of perforation is more than 1cm.  

In total 56 numbers of patients, 28 patients had 
undergone primary closure and remaining 28 
patients underwent ileostomy. In this study 12 
patients were having wound infection, 6 patients 
were having burst abdomen, 2 patients was having 
faecal fistula and 8 patients were having respiratory 
complications (Table 2). 

 
Table 2: Post-operative complications. 

Post-operative complications Incidence Percentage 
Wound infection 12 21.42% 
Burst Abdomen 6 10.71% 
Faecal Fistula 2 3.57% 
Respiratory Complications 8 14.28% 
Stoma Complications 0 0% 
 
As for wound infection was concerned 4 patients 
were in primary closure group and 8 patients were 
in ileostomy group. Of burst abdomen 6 patients 
were in primary closure group and none were in 
ileostomy group. 2 patients had faecal fistula in 
primary closure group and none were in ileostomy 

group. 6 patients of primary closure had respiratory 
complications and 2 patients was in ileostomy 
group. 10 patients of primary closure did not have 
any postoperative complications whereas 18 
patients of ileostomy group were without 
complications (Table 3). 

 
Table 3: Postoperative complications in both primary closure patients and ileostomy patients 

Post-operative complications Primary closure  
(n=28) 

Percentage Ileostomy group 
(n=28) 

Percentage 

Wound infection 4 7.14% 8 14.28% 
Burst abdomen 6 10.71% 0 0% 
Faecal fistula 2 3.57% 0 0% 
Respiratory complications 6 10.71% 2 3.57% 
Without complications 10 17.85% 18 32.14% 

Chi-Square=6.81,P-Value=0.1 
 
In this study of 56 patients total mortality was in 16 
patients (28.57%) of which 12 belonged to primary 
closure and 4 were from ileostomy.The 

intraoperative procedure of Ileostomy for multiple 
perforation is patients were shown in the figures 
below.
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Figure 1: Primary perforation closure 

 

 
Figure 2: Multiple ileal perforations 

 

 
Figure 3: Ileostomy done for a patient 

 

 
Figure 4: Chest X-ray and abdomen erect x-ray showing gas under right diaphragm 
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The patient was subject to chest X-ray and 
abdomen erect X-ray which showed gas under right 
side of the diaphragm. 

Discussion  

Numerous factors, including trauma and 
tuberculosis, can result in ileal perforation. 
However, the most frequent cause of ileal 
perforation and associated severe consequences in 
the poor world is typhoid fever, which poses a 
problem for surgeons. If treatment is delayed, the 
perforation may result in significant morbidity and 
occasionally death.[12,13] There are significant 
regional variations in the disease's incidence. In 
most areas, the prevalence of typhoid intestinal 
perforation has been documented as a sign of 
typhoid fever endemicity.[12, 14]  

In this study group 56 cases of ileal perforations 
due to different causes were operated. In those 
cases, typhoid intestinal perforation represented 
53.5%. Onset of symptoms and time of 
presentation in the hospital are important 
prognostic factors. An early presentation holds a 
good prognosis. Unfortunately, in developing 
countries, the presentation to hospital is usually late 
with fully blown peritonitis, some cases may 
present with septicemia and multi-organ failure. 
Current literature strongly favors the surgical 
management only of enteric ileal 
perforation.[15,16]  

The age incidence is more in second decade. The 
perforation is common in 2nd and 3rd decade as 
evidenced by other studies.[17] The commonest 
cause of ileal perforation in this series was typhoid 
fever accounting for 53.5% of cases. The other 
causes of ileal perforation in this study are 25% 
nonspecific, 17.8% traumatic, 3.5% TB. Typhoid 
fever accounted for 56.6% of cases of ileal 
perforation in the series by Karmakar.[18]  

Non-specific perforation was the phrase used when 
the cause of the perforation could not be 
determined. In this study, non-specific perforation 
accounted for 25% of cases, making it the second 
most common cause. Before experiencing stomach 
symptoms, five individuals with non-specific 
perforations developed fever (Table 1). In the 
Dixon and Bhalerao series, non-specific 
perforations were the most frequent cause of small 
bowel perforation [19,20].  

Trauma accounted for 17.8% of cases of ileal 
perforation in this series. 8.25% of ileal 
perforations published by Karmakar were due to 
trauma.[18] The rising rate of road traffic accidents 
and civil violence has contributed to this increased 
incidence of traumatic perforations. Tuberculosis 
accounted for 3.5% of cases of ileal perforations in 
the present study. Talwar et al., have found 19% of 
non-traumatic small bowel perforations due to 

intestinal TB.[21] Most patients presented with 
features suggestive of peritonitis. Patients of both 
typhoid and nonspecific perforations had similar 
presentation with respect to abdominal symptoms 
and signs. Patients with typhoid perforation had 
fever, abdominal pain and vomiting. Examination 
revealed tenderness, guarding, distension and 
intraperitoneal free fluid. Eggleston reported that 
most patients had fever, malaise and sudden 
increase in abdominal pain in typhoid 
perforation.[12]  

There was a male preponderance with the male: 
female ratio in this study being 2.5:1. Total number 
of patients in this study are 56, of which 40 patients 
(71.4%) are males and female patients are 16 
(28.5%) in number. In agreement with other 
studies, ileal perforation in the present study was 
more common in males than in females.[22,23] The 
exact reason for this male preponderance is not 
known although it is possible that men have an 
increased risk of exposure to typhoid fever 
resulting from spending longer time and consuming 
more food outdoors that may lead to more frequent 
contact with the causative bacteria.  

X-ray erect abdomen with both domes of 
diaphragm is a useful investigation to detect hollow 
viscus perforation. In our study free gas was seen 
under the diaphragm in 71.4% of perforations 
(Figure 4). In favor of this study, 
Pneumoperitoneum has been reported in 52% to 
82% in studies done by Acheampong and 
Vaidyanathan.[24,25] The value of the radiological 
investigation has been compared with other writers 
and with current radiological techniques; 80-90% 
of cases are correctly diagnosed. Findings from our 
study demonstrated free gas under the diaphragm 
on abdominal and chest radiographs in more than 
seventy percent of cases which is consistent with 
other studies.[26,27] A plain abdominal or chest 
radiograph with free air under the diaphragm is a 
fairly frequent but variable finding significant 
hollow viscus perforation, but its absence does not 
exclude the diagnosis. Abdominal ultrasonography 
has also been found to be superior to plain 
radiographs in the diagnosis of free intra-peritoneal 
air as confirmed by the present study.[28]  

Widal test was positive in 53.5% cases of this 
study. Widal was reported positive in 30% of 
patients with typhoid perforation by Kaul and in 
46.1% of patients by Santillana.[5,8] It was 
reported positive in 75.5% of cases by Jarrett and in 
73% by Vaidyanathan.[6,25] Four-fold increase in 
titres is considered more significant.  

In this study most, patients of confirmed typhoid 
were treated with ciprofloxacin and metronidazole. 
The rest had a third-generation cephalosporin 
(cefotaxime) and metronidazole. One of the many 
factors affecting the surgical outcome in patients 
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with intestinal perforation is time interval between 
duration of illness and surgical intervention 
(perforation-surgery interval).[29,30] Early surgery 
can minimize the complications while delayed 
surgery leads to severe peritonitis and septic shock. 
In the present study, the majority of patients were 
operated more than 24 hours after the onset of 
illness. Similar observation was reported by other 
studies done in developing countries.[30]  

In the management of typhoid perforation some 
authors advocated conservative management.[31] 
Presently there is no such controversy in the 
treatment of typhoid perforation with the current 
recommendation being surgical management. The 
various methods in use are local drains, simple 
closure, closure with omental patch, wedge 
resection, resection and anastomosis, ileotransverse 
anastomosis and ileostomy.[6,8]  

Orloff recommended debridement and closure in 
patients of traumatic perforation where the injury 
was small and resection anastomosis in patients 
with large wounds or multiple perforations. 
Patients with traumatic perforations had lesser 
complications presumably due to a healthier bowel 
than those patients with typhoid or non-specific 
perforations. In patients of traumatic perforations 
outcome in primarily influenced by injury to 
another organ.[32]  

The presence of single intestinal perforation in 
majority (83.1%) of patients in this study is 
consistent with other reports.[33] The median age 
of the patients with single perforations in the 
present study was significantly higher than that of 
those with multiple perforations which is line with 
other reporters.[32,33] The number of intestinal 
perforation in patients with typhoid ileal 
perforation has been reported to have an influence 
on prognosis.  

In the present study, patients with multiple 
perforations had significantly high mortality rates 
compared to those with single perforations (Figure 
2). Beniwal et al found that the number of 
perforation had effect on surgical outcome.[29] 
Adesunkanmi et al reported high incidence of 
residual abscess in patients with single 
perforation.[34]  

In this study patients underwent primary 
perforation closure and ileostomy. Patients with 
multiple perforations underwent resection and 
ileostomy. The overall complication rate for all 
patients in this series was 50% (Table 3). In this 
study the common complications are wound 
infection, burst abdomen, faecal fistula and 
respiratory complications. Wound infection is the 
commonest complication in this study (Table 2, 3), 
with a complication rate of 21.4% in 12 patients, 
Burst abdomen rates about 2 (0.7%), faecal fistula 

rates about 3.5% and respiratory complications 
about 14.2%. Santillana in his series reported a rate 
of 71.9% in 96 patients.[5]  

In agreement with other studies, wound infection 
was the most common postoperative complications 
in the present study.[12,13] High rate of wound 
infection in the present study may be attributed to 
contamination of the laparotomy wound during the 
surgical procedure. Primary closure was found to 
have a higher complication rate in this study, but 
this was not statistically significant. Ileostomy 
patients have less complication rate in this study. In 
contrary to this study Eggleston reported that the 
procedure done did not influence outcome.[35] 
Talwar and Sharma reported that mortality was 
least with early primary closure but in this study 
mortality was more in primary closure.[36] In cases 
of primary closure there are chances of leak into 
peritoneal cavity leading to peritoneal 
contamination which lead to re-laparotomy. As 
patient is already moribund, a re-laparotomy may 
lead to increased mortality. So, ileostomy is a better 
choice.  

The mortality rate of 23.1% in the present study is 
comparable to the rates reported from tropical 
countries such as 22.0% from Nigeria where 
chloramphenicol is still the drug of first 
choice.[13]These figures are much higher than the 
rates reported from other tropical countries such as 
6.8% from Nepal, and 10.5% from India in another 
study.[29]  

A high mortality rate of 39.0% was also reported in 
Nigeria. Exceptionally low mortality rates of 1.5-
2% have been reported from some parts of the 
developed world, where socioeconomic 
infrastructures are well developed.[37] The reasons 
for the high mortality are multifactorial. In this 
study high mortality rate was attributed to delayed 
presentation, inadequate antibiotic treatment prior 
to admission, multiple perforations, severe 
peritoneal contamination and presence of 
postoperative complications.  

In this series the outcome of best results in terms of 
mortality, morbidity and post-operative 
complications were found to be in patients with 
ileostomy. The primary closure of perforation was 
associated with an overall 32% complication rate 
whereas only 17% in ileostomy group.  

Ileostomy proved to be the most successful 
procedure in this study in terms of overall mortality 
and morbidity, this is supported by Bhansali et al 
study, Kalid et al study, Meh et al.[38-40] There is, 
however a consensus that late presentation, delay in 
operation, multiple perforations, degree of faecal 
contamination of peritoneum and old age determine 
mortality and morbidity associated with this 
problem.  
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Conclusion  

The primary closure group and the ileostomy group 
are compared in terms of post-operative 
complications and death. For patients with ileal 
perforations to be successfully managed, early 
surgery and sufficient resuscitation are crucial. This 
study suggests that ileostomy should be prioritized 
over alternative surgical choices, particularly for 
moribund patients with multiple perforations and 
severe fecal contamination of the abdominal cavity 
who present late in their illness. When a patient is 
clinically stable and has a single perforation with 
little to no abdominal cavity soiling, primary 
closure of the perforation is the recommended 
procedure. 
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