


Primary Repair versus Loop Ileostomy in Typhoid Ileal Perforation: Evaluation of Early Postoperative Outcomes

Abstract:
Background: Operation for typhoid ileal perforation is frequently performed in different units of surgery of Mymensingh Medical College and hospital, Mymensingh, Bangladesh. This study was conducted to compare the results of two different techniques that is primary repair and loop ileostomy used for the management of typhoid ileal perforation regarding early postoperative outcomes.
Methods and Materials: This was a prospective comparative study conducted from July 2020 to December 2021 in the Department of Surgery, Mymensingh Medical College Hospital, Mymensingh, Bangladesh. All the patients were divided into two groups; group-A: Patients who underwent primary repair of ileal perforation and group-B: Patients who underwent loop ileostomy. A p value <0.05 was considered statistically significant.
Results: The study was conducted on 80 patients who were diagnosed as a case of typhoid ileal perforation who were admitted in different units of surgery of Mymensingh Medical College Hospital. Each group consisted of 40 patients. The mean age was 37.4±8.66 years and 37.02+9.68 years in Group A and Group B respectively. In our study, overall 37.5% and 60.0% incidence of complications were found in primary repair and loop ileostomy group respectively which was statistically significant (P=0.025). It was observed that 16(40.0%) patient developed ileostomy specific complications, among them skin excoriation was the commonest. A statistically significant difference was noted between mean duration of hospital stay of both groups (8.45±2.93 days vs 6.70±1.54 days ;p<0.05). Average hospital cost was significantly lower in Group A compare to Group B (p<0.001)
Conclusion: Primary repair is a better choice for management of typhoid ileal perforation in compared to loop ileostomy in single site, early hospitalized patient because it is a one stage procedure with less complication.
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Introduction:
Ileal perforation is a common problem seen in tropical countries. There are numerous causes of ileal perforation (Babu, R.G. et al. 2016). Typhoid intestinal perforation is a common cause of surgical acute abdomen in our environment. Despite decades of improvement in patient care, the morbidity & mortality of typhoid perforation remains high and this is related to multiple variable factors (Edino, S.T. et al. 2007). Onset of symptoms and time of presentation in hospital are important prognostic factors (Mittal,S. et al. 2014). The management of typhoid intestinal perforation poses diagnostic and therapeutic challenges to general surgeons practicing in resource-limited countries. Surgery is considered the treatment of choice in order to improve the chances of survival of patients (Chalya, P.L. et al. 2012). Various operative procedures were advocated by different authors, such as simple repair of perforation, repair of perforation with ileotransverse anastomosis, primary ileostomy,single layer repair with an omental patch and resection & anastomosis (Choudhury,P.2014).
In primary repair where surgical repair of perforation site after freshening the margin at first operation without any intervening stage (Rohit, D. et al. 2017). Repair of the perforation is a better procedure than temporary ileostomy in enteric perforation due to its cost effectiveness and absence of complications related to ileostomy (Nsar, A.R. et al. 2015). Primary repair was done in 113 patients (72.90%) like other studies because of simplicity of procedure, less time consuming, but disadvantage of this procedure is danger of fecal fistula formation in some cases (Shrivastava,D.et al.2014). Temporary loop perforation to give rest to the part of the bowel and decrease the risk of intra- abdominal sepsis. Though ileostomy is a lifesaving procedure, in severe cases it may result in significant number of complications. Complications related to stoma may occur early or late, intermittently or progressively and may be acute or chronic in nature. Complications of ileostomy are bleeding, ischemia, obstruction, prolapse, retraction, stenosis, parastomal herniation, fistula formation, wound infection and incisional hernia (Rohit, D. et al. 2017).
Peritonitis due to typhoid ulcer perforation in Bangladesh is due to high incidence of enteric fever. The two principal techniques for surgical management are primary repair and loop ileostomy. In cases of primary repair there are chances of leakage into peritoneal cavity leading to peritoneal contamination which leads to re-laparotomy. As patient is already moribund, a re- laparotomy may lead to increased mortality. Again, a loop ileostomy creation binds he patients to a second surgical procedure after a major operation for primary diseases. So, a better surgical technique is needed for repair of typhoid ileal perforation in early hospitalized patients.
Operation for typhoid ileal perforation is frequently performed in different units of surgery of MMCH. This study is conducted to compare the results of two different techniques that is primary repair and loop ileostomy used for the management of typhoid ileal perforation to see the early postoperative outcome in terms of post- operative complications, hospital stay and mortality rates.
While early surgical procedures are regarded as definitive treatments along with preoperative resuscitation and postoperative intensive care, the methods that should be used in surgery are still contentious (Sümer, A. et al. 2010).Several studies have examined both primary repair and loop ileostomy for the management of typhoid ileal perforation. Some studies have said that enteric ileal exteriorization of perforation site as loop ileostomy holds the best result and some studies shows simple repair of perforation in two layers is the choice of treatment and some shows that the type of surgical technique did not influence the outcome.
Operation for typhoid ileal perforation is frequently performed in different units of surgery of Mymensingh Medical College and hospital, Mymensingh, Bangladesh. This study is conducted to compare the results of two different techniques that is primary repair and loop ileostomy used for the management of typhoid ileal perforation to see the early postoperative outcome in terms of post- operative complications, hospital stay and mortality rates. 











Materials and Methods
This was a prospective comparative study conducted from July 2020 to December 2021 in the Department of Surgery, Mymensingh Medical College Hospital, Mymensingh. During the study period, all the diagnosed cases of typhoid ileal perforation patients were selected from patients admitted in different units of surgery of Mymensingh Medical College Hospital, according to inclusion and exclusion criteria. A purposive sampling technique was used. All the patients were divided into two groups
Group-A: Patients who underwent primary repair of ileal perforation
Group-B : Patients who underwent loop ileostomy
Inclusion criteria:
· Patients between age group of 14 years to 60 years.
· Patients with single site ileal perforation about 20 cm proximal to iliocaecal valve.
· Minimal peritoneal contamination
Exclusion criteria:
· Patients having multiple ileal perforation with gross contamination.
· Patients on septic shock
· Patients with delayed presentation (>48 hrs)
Operation for typhoid ileal perforation is frequently performed in different units of surgery of MMCH. This study is conducted to compare the results of two different techniques that is primary repair and loop ileostomy used for the management of typhoid ileal perforation to see the early postoperative outcome in terms of post- operative complications, hospital stay and mortality rates.


All data were analyzed with the help of trial version of software programme SPSS 26.0 (Statistical Package for Social Sciences) for Windows. The measure of central tendency (Mean), measure of dispersion (Standard Deviation) and unpaired student ‘t’ test were calculated according to data distribution for continuous variables. Categorical data was reported as numbers and percentage (%) and quantitative data expressed as mean and standard deviation. Significant test of categorical variables was performed with Chi-square test and Unpaired t-test with 95% confidence interval to make inference. A p value <0.05 was considered statistically significant.




















Results:
The study was conducted on 80 patients who were diagnosed cases of typhoid ileal perforation admitted in different units of surgery of Mymensingh Medical College Hospital, according to inclusion and exclusion criteria. Patients with typhoid ileal perforation were divided into two groups:
Group-A : 40 patients were operated following primary repair 
Group-B: 40 patients were operated following loop ileostomy
The mean age was found 37.4±8.66 years and 37.02+9.68 years in Group A and Group B respectively. It was observed that maximum 34(42.5%) patients were in age group of 30-39 years, 21(52.5%) and 13(32.5%) patients belonged to Group A and Group B respectively. The mean age was found 37.4±8.66 years and 37.02+9.68 years in Group A and Group B respectively (Table-1). The number of males and females in Group A was 29(72.5%) and 11(27.5%) and in Group B was 22(55.0%) and 18(45.0%) respectively. Male patients were predominant in both groups, however this distribution was statistically not significant in between two groups (p>0.05). 30(75.0%) and 33(82.5%) patients had low socioeconomic status in Group A and Group B respectively. 
	Age (in years)
	Group-A(n=40)
	Group-B (n=40)
	P-value

	<20
20-29
30-39
40-49
50-60
	0(0.0%)
2(5.0%)
7(17.5%)
21(52.5%)
7(17.5%)

	2(5.0%)
9(22.5%)
13(32.5%)
12(30.0%)
4(10.0%)

	

	Mean± SD
	37.4±8.66
	37.02±9.68
	0.856


Table-1 showing age distribution of the patients




100.0% patients had fever and abdominal pain, 87.5% patients had abdominal distension, vomiting in 70.0% cases, 37.5% patients had constipation, 20.0% patients had diarrhea and 6.25% patients had loss of appetite (Figure-1). Out of 40 patients in Group A, Widal test was positive in 25(62.5%) patients and in Group B 24(60.0%) patients was Widal test positive. Blood culture was positive for Salmonella Typhi in 7(17.5%) cases and 8(20.0%) cases in Group A and Group B respectively. Regarding histopathological reports, in Group A 36(90.0%) patients and in Group B 32(80.0%) patients were positive for typhoid ulcer perforation.


Figure-1 showing clinical presentation of the patients







In Group A, surgical site in 27.5%, wound dehiscence in 10.0%, anastomotic leakage in 5.0%, faecal fistula in 2.5%, intra-abdominal abscess in 2.5%, burst abdomen in 5.0%, paralytic ileus in 10.0% and systemic complications were seen in 5.0% patients. In Group B, surgical site infection in 35.0%, wound dehiscence in 7.5%, intra-abdominal abscess in 2.5%, paralytic ileus in 2.5% and systemic complications were in 2.5% patients (Table-2) It was observed that 16(40.0%) patient developed ileostomy specific complications, among them skin excoriation was common complication (Table-3) 

	Complications
	Group A(n=40)
	Group B(n=40)

	Surgical site infection
	11(27.5%)
	14(35.0%)

	Wound dehiscence
	2(5.0%)
	4(10.0%)

	Anastomotic leakage
	3(7.5%)
	0(0.0%)

	Faecal fistula
	1(2.5%)
	0(0.0%)

	Intra-abdominal abscess
	1(2.5%)
	1(2.5%)

	Burst abdomen
	2(5.0%)
	0(0.0%)

	Paralytic ileus
	4(10.0%) 1(2.5%)
	1(2.5%)

	Systemic complication
	2(5.0%).
	1(2.5%)



Table-2 showing post-operative complications of two groups

3 (7.5%) patients died in Group A where only 1(2.5%) patient died in Group B. The mean operation time for patients in Group A was 96.50±4.70 minutes ranging from 90 to 110 minutes that for Group B was 96.75±4.74 minutes ranging from 90 to 105 minutes. The mean post-operative initiation of oral feeding time (in days) for patients in Group A was 5.42±1.06 days ranging from 5 to 10 days that for Group B was 3.44±0.82 days ranging from 3 to 5 days. Mean time for post-operative initiation of oral feeding was significantly lower in Group B compare to Group A (p<0.001).





	Complication
	Frequency (n %)

	Skin excoriation
	10 (25%)

	Haemorrhage from stoma
	2 (5%)

	Electrolyte imbalance
	2 (5%)

	Prolapsed stoma
	1 (2.5%)

	Stoma retraction
	1 (2.5%)

	Total 
	16(40%)



Table-3 showing stoma related complications of the patients
The mean hospital stay for patients in Group A was an 8.45±2.93 day ranging from 6 to 18 days that for Group B was 6.70±1.54 days ranging from 4 to 12days. Mean hospital stay was significantly lower in Group B compare to Group A (p<0.001). The mean cost for patients in Group A was 31±5.6 USD ranging from 20 to 40 USD that for Group B was 46±6.75 USD ranging from 35 to 60 USD. Average cost was significantly lower in Group A compare to Group B (p<0.001) (Table-4).












	Variable
	Group-A(n=40)
	Group-B(n=40)
	P-value

	Operative Time(mins)
	96.50±4.70
	96.75±4.74
	0.813

	Re-laparotomy
	4(10%)
	2(5%)
	0.396

	Mean Duration of Hospital Stay(days)
	8.45±2.93
	6.70±1.54
	0.001

	Post-operative complications 
	15(37.5%)
	24(60%)
	0.02

	Average cost of  patients
	31±5.6 USD
	46±6.75 USD
	0.001

	Mortality
	3(7.5%)
	1(2.5%)
	0.396



Table-4 showing post-operative outcome of the patients
















Discussion:
Peritonitis resulting from typhoid ileal perforation is one of the most common surgical emergencies in Bangladesh and a number of complications are frequently encountered in early postoperative period. Time of onset of symptoms of bowel perforation and presentation at hospital are the two main contributing factors in prognosis. Incidence of postoperative complications also varies according to preoperative resuscitation and operative techniques.
In the present study we enrolled a total 80 patients of typhoid ileal perforation and divided them into two groups so that we can assess equal and comparable study participants. Out of them 40 patients in primary repair group and other 40 in loop ileostomy group to compare the postoperative complications, mortality and other factors related to ileostomy.
In our study the age range was from 14 to 60 years and the mean age was 37.4±8.66 years & 37.02 ±9.68 years in primary repair group and loop ileostomy group respectively. The most common age group was 30-39 years with 34(42.5%) patients belonging to this age group. It was observed that male patients were dominating in total study group with male to female ratio being 1.624:1. No significant difference was found in age and sex distribution between two groups (P>0.05). Similar results were reported in studies by Kapoor, S.C. et al. (2017) and Mittal, S. et al. (2014), where majority of the patients found in age group 31-40 years with male predominance. Mengal, M.A. et al. (2020) also showed that incidence of perforation was more in patients below age of 45 years.
In the present study, postoperative complications were compared between two groups. In primary repair group, we found surgical site infection in 27.5% cases, wound dehiscence in 10.0% cases, paralytic ileus in 10.0% cases, faecal fistula and intra- abdominal abscess was also in 2.5% cases with burst abdomen in 5.0% cases. Systemic complications, ARDS, and ARF were found in 2(5.0%) of cases. The dreaded complication was anastomotic leakage which was found in 2(5.0%) cases in primary repair for which re-laparotomy was needed. A study by Nsar, A.R. et al. (2015) found leak rate 6.6% and another study by Khan, M.D. et al. (2020) showed leak rate about 5.0% cases and both of which are similar to our study.




In our study, overall 37.5% and 60.0% incidence of complications were found in primary repair and loop ileostomy group respectively which was statistically significant (P=0.025). The total rate of complications were high in loop ileostomy as ileostomy has its specific complications other than operation related complications and it was found in 16(40.0%) patients and among them skin excoriation was the common (20.0%). Ileostomy associated complication rate was also found high 60.0% in a study conducted by Mittal, S. et al. (2014).
The mean duration of hospital stay in our patients who underwent primary repair for ileal perforation was 8.45 ± 2.93 days, ranging from 6 to 18 days and that for loop ileostomy was 6.70 ± 1.54 days, ranging from 4 to 12 days and found significantly lower in loop ileostomy group (p<0.001). Mittal, S. et al. (2014) reported that the average duration of hospital stay was 14.23 days in primary repair and 10.83 days for ileostomy but Nsar, A.R. et al. (2015) reported less hospital stay with primary repair (6.5 ± 1.1) days which was significantly lower than ileostomy (9.1 ±2.4 days).
In our study, loop ileostomy was more expensive than primary repair and it was statistically significant (p<0.001). In contrast studies carried out by Ashraf, I. et al. (2012) and Mengal, M.A. et al.(2020) showed that ileostomy is more expensive as all the patients needed special care prior to closure of ileostomy with regular changing of ileostomy appliances with extra management of ileostomy specific complications.
It was seen in studies by Patel, A. et al. (2019) and Kumar, A. et al. (2019) that ileostomies were the choice of surgical intervention in presence of multiple perforation who present late in their course of illness and severe abdominal contamination. However enterostomies were associated with increased stoma related complications. Also, stoma closure has its own overall complication rate- about 30.5%, revealed in a study by Haeninck, A.D. et al. (2011).
So, according to our study, we can state that primary repair is simple, cost effective and has less complication rate than loop ileostomy in single site early hospitalized typhoid ileal perforation patient.
The current study had some limitations. It was a single centre study with a small sample size. The study period was small due to Covid pandemic. Besides randomization was not done in the current study.


Conclusion:
Primary repair is a better choice for management of typhoid ileal perforation in compared to loop ileostomy in single site, early hospitalized patient because it is a one stage procedure with less complication. Further large scale multicenter randomized control trial should be conducted to provide a better management to the patients.
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