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Introduction

The disease ileal perforation is a frequently encountered 

surgical emergency in developing countries [1]. Typhoid is 

the most common cause for ileal perforation encountered in 

developing countries [1, 2]. Tuberculosis, trauma and non-

specific enteritis follow closely [2].The incidence of 

perforation in various studies in typhoid fever has been 

reported to be between 0.8% to 18% [3]. The compromised 

patients of perforation peritonitis due to typhoid fever are best 

managed with faecal diversion by performing an ileostomy. 

The other indications of faecal diversion include 

inflammatory bowel disease, familial adenomatous 

polyposis, colorectal cancer, non-gastro intestinal obstructing 

tumours, pelvic sepsis, trauma, diverticulitis, fistula, 

i schaemic  bowel  d i sease ,  r ad ia t ion  en te r i t i s ,  

pseudomembranous enterocolitis, faecal incontinence and 

paraplegia [4].

The standard treatment after diagnosis of secondary 

peritonitis due to hollow viscous perforation is resuscitation 

followed by laparotomy. The ileal perforation is either closed 

primarily, or resection and anastomosis of the small bowel is 

performed, or a diverting stoma is created depending on the 

site and number of perforations, the severity of peritonitis and 

the general condition of the patient [5]. The ileostomy serves 

the purpose of diversion, decompression and exteriorization. 

A primary ileostomy has been found to be useful in decreasing 

the morbidity and mortality especially in moribund patients or 

those with delayed presentation, where it has proved to be a 

lifesaving procedure [6]. However, ileostomies may result in a 

significant number of complications as well. The most 

common complication of ileostomy is peristomal skin 

irritation leading to skin excoriation, followed by fluid and 

electrolyte imbalance and nutritional depletion [7]. Other 

complications post-ileostomy are bleeding, ischaemia, 

obstruction, prolapse, retraction, stenosis, parastomal hernia, 

fistula, residual abscess, wound infection and incisional 

hernia. In addition, an ileostomy is also known to adversely 

affect the patient's quality of life due to physical restrictions 

and psychological problems [8].

An ileostomy can be performed as an end ileostomy or loop 

ileostomy, and both techniques have their own pros and cons. 

Different authors in the past have compared the results of the 

two types of ileostomies performed for inflammatory bowel 

disease and colorectal cancer. Based on their findings, some 

authors prefer a loop ileostomy whilst others recommend an 

end ileostomy as a temporary measure for faecal diversion [9-

11]. However, these studies are from western countries and 

include elective procedures whereas patients with perforation 

peritonitis present as a surgical emergency and their 

parameters are entirely different. The temporary diverting 

ileostomy [end or loop ileostomy] is performed as a life saving 

measure in such cases and existing literature is silent on 

comparison of these two procedures in perforation peritonitis.

Materials and methods

The present study was a prospective case matched clinical 

study conducted in the Department of Surgery of the Post-

graduate Institute of Medical Sciences, Rohtak, over a period 

of two and half years (August 2011 to December 2013) after 

getting approval from the institutional ethical committee. 

Constituency of both the groups were checked from time to 

time for any gross disparities in the baseline characteristics of 

the subject.

All the patients presenting in an emergency with perforation 

peritonitis due to ileal perforation requiring faecal diversion 

during this period were included in the study. Cases of ileal 

perforation managed by primary closure of perforation or 

resection and anastomosis were excluded from the study.  The 

demographic profile of all the patients included in the study 

was recorded in terms of age, sex, BMI and co-morbidities. 

All patients received an explanation about the procedure and 

written consent was taken regarding the stoma formation. 

After initial resuscitation, patients underwent an emergency 

laparotomy through midline incision. The intra-operative 

findings including the site, number and size of perforation/s, 

extent of peritonitis, condition of gut, status of lymph nodes 

and mesentery were recorded, and a thorough peritoneal 

lavage was done. At the time of stoma creation, a clinical 

decision was taken to make a loop or end ileostomy by 

sequential allocation that was created as per standard 
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technique. Intra-operative difficulties in stoma creation were 

recorded. Post-operative recovery was monitored in both 

groups in terms of appearance of bowel sounds, nasogastric 

tube removal and the commencement of oral feeding. All early 

and late post-operative complications were recorded and 

managed as per standard guidelines.

At the end of the study, data was compiled and subjected to 

statistical analysis. The qualitative data was analysed using 

chi-square test and Fisher's exact test whereas quantitative 

data was analysed by an unpaired t-test. A value of p<0.05 was 

considered significant.

Results

This case matched study was aimed to compare an end 

ileostomy with a loop ileostomy performed in cases of 

perforation peritonitis, in terms of operative difficulty in 

creating the stoma and post-operative complications.

During the study period, 87 patients were admitted with 

perforation peritonitis due to ileal perforation and underwent 

an emergency laparotomy. Forty six out of these 87 cases were 

excluded from the study as they underwent primary repair of 

the perforation or were managed with ileal resection and end 

to end anastomosis. The remaining 41 cases required faecal 

diversion were included in the study. These cases were 

divided into group 1 (loop ileostomy) and group 2 (end 

ileostomy), containing 18 and 23 cases respectively.

Median age of the study participants were 24 (interquartile 

range: 21 – 46) years with a male preponderance (82.9%). The 

demographic profile of the patients randomly allotted to group 

1 or group 2 were comparable in terms of age, sex, mean BMI, 

co-morbid illness, clinical, biochemical and radiological 

profile (Table 1). 

Majority of the patients (46.3%) required preoperative 

resuscitation for 7-12 hours. Operative findings in terms of 

number of perforations, site and size of perforations were 

comparable in both the groups. All the patients had 

generalized peritonitis and diffuse enteritis. About 78% 

patients had a single perforation in the terminal ileum, 

measuring <1cm (75.6%), and most of them were located 

within 30cm of the ileo-caecal junction (Table 2). 

Mean (+/- standard deviation)  duration of total surgery for 

loop ileostomy (110.86 +/- 22.94 minutes) was longer in 

comparison to an end ileostomy (108.33 +/- 18.14 minutes), 

but the difference was statistically insignificant (p=0.49). 

Similarly, mean time taken in making a loop ileostomy (24.26 

+/- 6.24 minutes) was longer than that of an end ileostomy 

(16.18 +/- 5.12 minutes), but this was not statistically 

significant (p=0.99). The stomal delivery was labelled as 

difficult in cases where excessive traction was required in 

delivering the gut through the stoma (two finger breadths), 

necessitating extension of the incision. The stomal eversion 

was labelled as difficult if sutures were cutting through the gut 

wall at the time of eversion.  During surgery, delivery of the 

ileal loop through the stoma was found to be difficult in almost 

half of the cases in the loop ileostomy group due to oedema 

and congestion of the gut and mesentery. However, in the end 

ileostomy group, difficult stomal delivery was encountered in 

only one case (4.3%). Difficulty in stomal eversion was 

almost equal in both the groups (Table 3).

Post-operative progression in terms of improvement in 

abdominal signs, appearance of bowel sounds, stoma 

functioning and the commencement of oral feeding was 

comparable amongst the two groups. 

In the immediate post-operative period, early complications 

like stomal discoloration and oedema were seen similarly 

amongst both the groups and it improved in all the cases with 

the local application of saline soaked gauge. The occurrence 
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Table 1. Demographic profile.

 

Particulars 

Group 1 

Loop ileostomy 

N=18 

Group 2 

End ileostomy 

N=23 

 

p value 

Mean age 34.38+13.39 42.21+21.03 0.14 

 

Sex 

Male 16 (88.9%) 18 (78.2%)  

0.36 Female 02 (11.1%) 05 (21.7%) 

Mean BMI 19.44+1.74 19.77+1.62 0.53 

Comorbid illness 08 (44.4%) 10 (43.4%) 0.95 

TLC > 11000 11 (61.1%) 11 (47.8%) 0.39 

Blood Urea > 40 13 (72.2%) 19 (82.6%) 0.42 

Positive widal test 08 (44.4%) 07 (30.4%) 0.35 

Pneumoperitoneum 17 (94.4%) 20 (86.9%) 0.42 

Preoperative resuscitation (hours) 11.83+6.17 10.00+7.51 0.40 

 

Table . 2 Operative findings.
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Operative findings 

Group 1 (n=18) Group 2 (n=21)  

p value 
Number % Number % 

Number of 

perforations 

Single 

Multiple 

 

 

17 

1 

 

 

 

94.4 

5.6 

 

 

15 

8 

 

 

65.2 

34.8 

 

 

0.06 

Size of biggest 

perforation (cm) 

0 - 0.5 

0.6 – 1 

> 1 

 

 

3 

9 

6 

 

 

 

16.7 

50 

33.4 

 

 

8 

11 

4 

 

 

 

34.8 

47.8 

17.4 

 

 

0.38 

Site of perforation 

(cm from ileo-caecal 

junction) 

0 - 15 

16 – 30 

31 – 45 

> 45 

 

 

 

5 

7 

2 

4 

 

 

 

27.8 

38.9 

11.1 

22.2 

 

 

 

12 

6 

3 

2 

 

 

 

52.2 

26.1 

13.0 

8.7 

 

 

 

0.43 

 



of other early complications like high stomal output, 

dehydration and electrolyte imbalance was also comparable 

amongst the two groups and was managed with parenteral 

fluid resuscitation. The electrolyte imbalance in a majority of 

the cases presented with decreased serum potassium levels 

(<3 meq/L) and was managed with intravenous potassium 

chloride supplementation. Peristomal skin excoriation was 

seen more commonly in cases of loop ileostomy as compared 

to end ileostomy, and this difference was found to be 

statistically significant (p=0.020). The incidence of 

minor/major wound sepsis, burst abdomen and intra-

abdominal abscess was comparable amongst the two groups. 

Late complications like stoma retraction, stoma prolapse, 

parastomal hernia, stomal stenosis and intestinal obstruction 

were similar among both the groups. Mean hospital stay (+/- 

standard deviation)  was 8.77 +/- 4.00 days in Group-1 and 

10.69 +/- 5.17 days in Group-2 and the difference was not 

statistically significant (p=0.23) (Table 4).

 

Discussion

Perforation of bowel leading to the contamination of an 

otherwise sterile peritoneal cavity by infection, is often the 

aetiological cause [12]. The causative factors of perforation in 

tropical countries contrasts with that of western countries. 

While upper gastrointestinal tract perforations account for the 

majority of cases in India, lower tract perforations are the 

commoner cause in western countries [1]. 

In patients with ileal perforation surgery is accepted as the 

definite treatment. However the exact operative procedure to 

be performed remains the subject of controversy. Simple 

closure of a single perforation, and resection and anastomosis 

in the case of multiple perforations remains the favoured 

choice recommended in most series. These procedures seem 

appealing, especially in the emergency setting. However these 

are not free of morbidities, with faecal fistula remaining the 

most feared consequence with potential for causing 

mortalities. Its incidence is approximately 12% and is 

associated with a very high mortality [13]. Therefore, there 

has been a tendency to favour a defunctioning protective 

ileostomy at the site of perforation in recent years. Ileostomy 

is considered to be a life-saving procedure, particularly in 

cases with fulminant enteritis and peritonitis of a long 

standing duration.

The formation of a stoma is one of the easiest bowel 

procedures for a practicing surgeon; however, complications 

such as peristomal skin excoriation, electrolyte imbalance, 

leakage, prolapse, parastomal hernia and retraction are the 

consequences of poor surgical technique. Moreover, use of a 

defunctioning stoma can also lead to an impaired QOL, need 

for readmission to hospital and increased morbidity and 

mortality due to the stoma and its subsequent closure [14].

An ileostomy to function optimally, should protrude atleast a 

minimum of 1.5 cm from the abdominal wall. This is easily 

achieved with an end ileostomy whilst in a loop ileostomy it 

may be technically demanding [15]. In our study, the stoma 

delivery was difficult in 44.4% cases because of a thickened, 

oedematous mesentery and severe enteritis. However, in the 

end ileostomy group, difficult stomal delivery was 

encountered in only one case (4.3%) and the difference was 

statistically significant (p=0.02). This was the possible reason 

for taking a longer time in creating a loop ileostomy in 

comparison to an end ileostomy in the present study. 

However, this problem is not encountered in an elective stoma 

creation as the gut wall and mesentery are healthy and non-

oedematous. 

Data derived from numerous studies showed that the most 

common stomal complication was para-stomal skin 

excoriation ranging from 5.9 to 43.8% in a loop ileostomy and 

8 to 34% in an end ileostomy (Table 5) [10, 16-22]. In the 

present study, the incidence of skin excoriation was much 
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Table 3. Intra-operative difficulty during stoma creation.  

(*statistically significant using Fisher’s exact test)

 

 

Difficulty 

Group – 1 

Loop ileostomy 

(N=18) 

Group – 2 

End ileostomy 

(N=23) 

 

P value 

 

Difficult stomal delivery 

 

8 (44.4%) 

 

1 (4.3%) 

 

0.002* 

 

Difficult stomal eversion 

 

4 (22.2%) 

 

5 (21.7%) 

 

0.97 

Table 4. Early and late post-operative complications.

 
 

 

 

Complications 

Group – 1 

Loop ileostomy 

(n = 18) 

Group – 2 

End ileostomy 

(n = 23) 

 

 

p value 

    

Number % Number %  

Stomal discoloration 

 

3 16.7 3 14.3 

 

0.32 

Stomal edema 13 72.2 13 56.5 0.30 

Skin excoriation 11 61.1 6 26.1 0.02* 

Wound

sepsis 

Major 9 50 7 30.4 0.42 

Minor 4 22.2 6 26.1 

Prolapse 2 11.8 3 14.3 0.81 

Intestinal obstruction 5 29.4 2 9.5 0.11 
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higher in the loop ileostomy group (61.1%) than in the end 

ileostomy group (26.1%) and this difference was statistically 

significant (p=0.02). The difference encountered is probably 

due to a higher stoma appliance leakage in loop ileostomies as 

we have to cut it wider to accommodate two barrels of ileum. 

In an end ileostomy however, the opening made in the stoma 

appliance is smaller and better fitting because it has to cover 

only a single barrel of small intestine.  The cost of ileostomy 

care has also been reported to be more than twice of that for a 

loop ileostomy patient in comparison to an end ileostomy 

patient [16].

The reported incidence of wound sepsis following a loop 

ileostomy is 5.8-26.6% in various studies whereas there is 

only one report of an end ileostomy with wound infection in 

10.2% of cases (Table 5) [1, 10, 17, 20, 22]. In the present 

study also, the incidence of wound sepsis was much higher in 

the loop ileostomy group (72.2%) in comparison to the end 

ileostomy group (56.6%), but this difference was not 

statistically significant (p=0.42). This was probably due to the 

higher stoma appliance leakage and faecal soiling of the 

wound in loop ileostomy cases. Poor general condition, 

malnutrition and weak immunity were also a contributing 

factor to poor wound healing and increased chances of wound 

sepsis in both the groups.

Electrolyte imbalance is common in the early post-operative 

period following ileostomy because of the large amount of 

electrolyte-rich effluent. Electrolyte imbalance has been 

observed in 2.4 - 17% loop ileostomy cases in various studies 

(Table 5) [1, 10, 19 – 22]. Its incidence however was much 

higher in the present study; 33.3 % in loop ileostomy and 

26.1% in end ileostomy cases (p=0.61), with the majority of 

cases affected by hypokalaemia. It is possibly because in the 

present study, most of the cases in both groups had intense 

enteritis leading to excessive fluid and electrolyte loss through 

the stoma.

The incidence of stomal bleeding is reported to be 1.8 to 6% in 

various studies in cases undergoing loop ileostomy (Table 6) 

[10, 17-19, 22]. In the present study, none of the patients in 

either group developed stomal bleeding or necrosis, though a 

few patients had stomal oedema in the early post-operative 

period and it was managed with saline soaked gauze and 

glycerine application locally. Stomal necrosis observed in 

various studies ranged from 0.58% to 3.3%, but none of the 

patients in our study had this complication.

In the past, delayed post-operative complications have been 

recorded following a loop ileostomy by the majority of the 

studies conducted, but only a few studies have been done on 

end ileostomies. No study has compared the two types of 

ileostomies with regard to the occurrence of post-operative 

complications. In various studies stomal prolapse was seen in 
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Table 5. Early complications of an ileostomy.

(Gp 1: Loop ileostomy group, Gp 2: End ileostomy group * Ileostomy done electively for colorectal cancer, polyposis coli, . 

Inflammatory Bowel Disease # -  type of stoma not mentioned).    

 
 

S . 
N o . 

 
 

S tu d y  
(n u m b e r  o f  

p a t ie n ts )  

(% ) o f  p a t ie n ts  

B le e d in g  N e c r o s is  S k in  
e x c o r ia tio n  

E le c tr o ly te  
im b a la n c e  

W o u n d  
in fe c tio n  

G p 1  G p 2  G p 1  G p 2  G p 1  G p 2  G p 1  G p 2  G p 1  G p 2  

1  L e o n g  e t  a l * 
1 9 9 4 1 6  

(n = 1 5 0 ) 

-  -   1  -  3 4  -  -  -  -  

2  J h o b ta  e t  a l 
2 0 0 6 1  (n = 9 2 ) 

-  -  -  -  -  -  1 7  -  2 5  -  

3  M u n e e r  e t  a l  
2 0 0 7 1 0  
(n = 1 7 0 ) 

1 .8  -  0 .5 8  -  1 7 .6  -  5 .8 1  -  5 .8  -  

4  R a jp u t  e t a l  
2 0 0 7 1 7  (n = 6 1 ) 

6  -  -  -  2 1  -  -  -  2 6 .6  -  

5  A z iz  e t  a l  
2 0 0 9 1 8  
(n = 1 1 2 ) 

5 .3  -  -  -  2 1 .4  -  -  -  -  -  

6  S h e r -u z -z m a n  
e t  a l  2 0 1 1 1 9  
(n = 4 6 ) 

3  -  -  -  2 2  -  6  -  -  -  

7  P a til  e t  a l  
2 0 1 2 2 0  (n = 3 0 ) 

-  -  3 .3  -  1 3 .3  -  6 .6  -  2 0  -  

8  A li  e t  a l#  
2 0 1 2 1 7  (n = 8 5 )  

-  -  -  -  5 .9  -  2 .4  -  -  -  

9  C h u n  e t  a l*  
2 0 1 2 2 2  
(n = 1 2 3 ) 

2 .4  -  2 .4  -  4 2 .3  -  1 0 .6  -  6 .4  -  

1 0  P re s e n t  s tu d y  
(n = 4 1 ) 

-  -  -  -  6 1 .1  2 6 .1  3 3 .3  2 6 .1  7 2 .2  5 6 .5  
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2.9 to 8% of loop ileostomy cases, whilst Carlsen and Bergan 

observed it in 1.8% cases of end ileostomies (Table 6) [10, 16, 

19, 21]. The incidence of stomal prolapse was much higher in 

the present study, consisting of 11.8% in the loop ileostomy 

group and 14.3% in the end ileostomy group. The higher 

incidence of prolapse was possibly due to malnutrition, sepsis 

and post-operative cough which was seen in many cases in the 

present study.

The reported incidence of stoma retraction is 1.2 – 5.3% 

following a loop ileostomy and 2.7 -17% following an elective 

end ileostomy (Table 6) [10, 18, 19, 21 – 23]. In the present 

study, none of the patients had stomal retraction after a loop 

ileostomy, but 9.5% of cases had stomal retraction after an end 

ileostomy (p=0.19). One of our patients with end ileostomy 

also suffered a stomal retraction due to weight gain. Another 

patient had excessive skin excoriation secondary to stomal 

retraction and required an early stoma reversal.

The reported incidence of stomal stenosis is 1.0 – 4.0% 

following a loop ileostomy and 10.3% following an end 

ileostomy (Table 6) [10, 16, 19, 21, 22], however no cases in 

either group of the current study developed stomal stenosis.

The reported incidence of parastomal hernias is 0.9 – 2.94% 

following a loop ileostomy, and as high as 16% after an end 

ileostomy in various studies in the past [10, 19, 22, 23]. In our 

present study however, no case from either group developed 

parastomal hernias as a delayed complication of stoma 

creation.

Bowel obstruction after ileostomy creation is relatively 

common, affecting up to 25% of ileostomy patients during 

their lifetime. Frequently, these episodes correspond to a food 

bolus obstruction proximal to the terminal portion of the small 

bowel or secondary to an adhesive band. Most patients 

respond to non-operative management. If the patient seems 

haemodynamically compromised, with signs of sepsis or 

peritonitis, laparotomy is mandatory to release the band 

obstruction and maintain blood supply [25]. Small bowel 

obstruction is reported to be seen in 0.94% to 10.5% of loop 

ileostomy cases. Leong et al observed 23% incidence of 

obstruction in end ileostomy [16]. Our experience in loop 

ileostomies revealed obstruction in 29.4% of patients whilst 

only 9.5% of cases had post-operative intestinal obstruction 

after an end ileostomy; the difference however was not 

statistically significant (p=0.11). The possible reason for a 

higher incidence of post-operative adhesive intestinal 

obstruction could be the presence of generalized peritonitis in 

majority of the cases.

Conclusion

In conclusion, a temporary de-functioning protective 

ileostomy in moribund cases of peritonitis due to ileal 

perforation is a lifesaving procedure. Apart from reducing the 

mortality, it plays a vital role in decreasing the incidence of 

complications like faecal fistula formation. The faecal 

  5

Study 
Number 

Study Prolapse Retraction Stenosis Parastomal 
hernia 

Small bowel 
obstruction 

Gp 
1 

(% ) 

Gp 
2 

(% ) 

Gp 
1 

(% ) 

Gp  
2 

(% ) 

Gp 
1 

(% ) 

Gp 
2 

(% ) 

Gp 
1 

(% ) 

Gp 
2 

(% ) 

Gp 
1 

(% ) 

Gp 
2 

(% ) 
1 Leong et al* 

199416 (n=150) 
8 - - 17 04 - - 16 - 23 

2 Muneer et al 
200710 (n=170) 

2.94 - 3.5 - 1.1
7 

- 2.94 - - - 

3 Aziz et al 
200918 

(n=112) 

- - 5.3 - - - - - - - 

4 Ali et al 201023 
(n=106) 

- - 1.8 - - - 0.94 - 0.94 - 

5 Sher-uz-zman 
et al 201119 

(n=46) 

5 - 4 - 1 - 3 - - - 

6 Ali et al# 
201221 (n=85) 

3.5 - 1.2 - 2.3 - - - - - 

7 Chun et al* 
201222 (n=123) 

- - 1.2 - 1.2 - 4.8 - 2.4 - 

8 Present study 
(n=41) 

11.8 14.3 - 9.5 - - - - 29.4 9.5 

 Table  Delayed Complications of Ileostomy6. .

 (Gp loop ileostomy, Gp 2 end ileostomy * Ileostomy done electively for colorectal cancer, polyposis coli, Inflammatory  1:  : . 

Bowel Disease. # - type of stoma not mentioned)  
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diversion can be performed by an end ileostomy or loop 

ileostomy. During creation of a loop ileostomy, stomal 

delivery is difficult due to oedema and inflammation of the gut 

and adjoining mesentery. Moreover in the post-operative 

period there is problem of ill- fitting stoma bags for loop 

ileostomy cases leading to faecal soiling and a high incidence 

of parastomal skin excoriation that is relatively difficult to 

manage. Hence an end ileostomy is found to be more effective 

in managing such cases. Further studies of a larger magnitude 

of ileal perforation peritonitis cases would be required to 

substantiate the results of the present study.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000. 
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