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INTRODUCTION

 Ileal perforation is a major cause of obscure peri-
tonitis. Ileal perforation is major cause of morbidity and 
mortality in developing countries¹. Diffuse peritonitis is 
surgical emergency.² Despite surgical advancements, 
non-traumatic ileal perforation is associated with high 
morbidity and mortality like typhoid, tuberculosis and 
idiopathic²,3. Enteric fever is endemic in areas where 
sanitation is poor. The incidence of typhoid perforation 
is 2 to 3% in this country 6,7. Terminal ileum is the com-
mon site of typhoid perforation 4, 6, 7. Typhoid fever is 
severe febrile illness caused by gram negative bacillus 
salmonella enterides.Serovar typhi.8Terminal ileum con-
tains payer patches which lead to ulceration leading to 
necrosis and later on to full thickness perforation8,9,10,11.
The perforation of ileum in typhoid fever occurs in first 

two weeks8, 9.

 Primary closure is the preferred treatment. Mor-
tality from typhoid perforation is still high in developing 
world while it has dropped to 0 to 2 % in the developed 
world12.In primary closure the mortality rate is 11.9% 
with a mean duration of 9 days10. Mortality is due to 
toxemia, septic shock and multi organ failure13.

 In some studies the mortality observed was 4 to 
6% and wound dehiscence 12.7% and wound infection 
11.3%. Keeping in view the existing controversies in the 
literature regarding the clinical outcome of typhoid ileal 
perforation the rationale of my study is to determine 
common clinical outcome of patients undergoing pri-
mary repair for enteric perforation. The idea behind this 
study is to generate local statistics.

 The result of this study will be shared with the local 
surgeons to develop our recommendations locally for 
the better management of ileal perforation.

METHODOLOGY

Study Design: Descriptive Cross Sectional.

Study Settings: Surgical Department, Khyber Teaching 
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Introduction: Ileal perforation accounts for major cause for obscure peritonitis. This contributes to high morbidity and 
mortality in developing countries where medical facilities are not readily available. Enteric fever is endemic in the areas 
where sanitation is poor in developing countries. Its serious complication is bowel perforation with terminal ileum as 
the commonest perforation site. Tissue damage in Peyer’s patches results in ulceration, bleeding, necrosis, and, in 
extreme cases, full-thickness perforation and is a major cause of perforation peritonitis. 

Objective: To determine the frequency of common clinical outcomes after primary repair in patients presenting with 
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presenting with ileal perforation due to typhoid fever were included in the study through a consecutive manner and 
were subjected to primary closure of the defect and followed up to detect common clinical outcome. 

Results: The mean age group of our sample was 34.9 + 16.2 years of which 72.1% were male and 27.9% were females. 
After doing the primary closure, surgical site infection was observed in 38 (11.9%), wound dehiscence was observed 
in 51 (16%) and post- operative death was observed in 26 (8.2%) of patients.

Conclusion: Typhoid ileal perforation is a common occurrence in our population and primary closure of the defect is 
most commonly performed surgery for treatment. However, the frequency of adverse clinical outcome is still high and 
further treatment strategies must be searched to reduce the burden of these complications. 
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Hospital, Peshawar.

Duration of study: From April, 2012 to June 2014.

Sample size: Sample size was 319 keeping patients, 
4.6%s mortality after primary closure for typhoid ileal 
perforations, 95% confidence interval and 2.3% margin 
of error using WHO sample size calculations. 

Sampling technique: Consecutive (non probability) 
sampling.

SAMPLE SELECTION 

Inclusion Criteria: All patients presenting to A&E 
Department with:

1. Acute abdominal pain and gas shadow under 
the diaphragm on chest radiograph preceeded by 2 
weeks fever and confirmed as typhoid by IgM positive 
antibodies on Typhidot test.

2. Age: 15 years and above.

3. Sex: both male and female.

Exclusion Criteria: All patients presenting with:

1. Duration of disease: beyond 72 hours of onset of 
acute abdomen.

2. Gastric, Duodenal, Appendicular or Colonic Per-
forations. 

3.  Typhoid perforation presented after 72-hours .

The above mentioned conditions act as confounding 
factors and if included will introduce Bias in the study 
results.

DATA COLLECTION PROCEDURE

 The study was conducted after approval from the 
ethical committee was obtained. The patients included 
in the study were directly admitted from the A&E Depart-
ment or shifted from Medical units with the diagnosis of 
typhoid ileal perforation (as per operational definitions 
above). The diagnosis in all these cases was based 
on history, clinical examination and routine laboratory 
investigations including Typhidot IgM (positive). Chest 
Radiograph will confirm the perforation by showing 
gas shadow under the diaphragm. The purpose, risks 
and benefits of the study were explained to all included 
patients, they were assured that the study is purely con-
ducted for research and data publication and informed 
written consent were obtained from all included patients.

 All these patients were prepared for surgery for 2 
to 3 hours after admission. Pre-operative resuscitation 
included intravenous fluids, intravenous antibiotics 
and correction of electrolytes derangements etc., as 
indicated. Adequate urine output, normal serum electro-
lytes and urea was included as indicators of adequate 
resuscitation.

 All exploratory laparotomies were performed 

by a midline incision, by a single experienced gen-
eral surgeon having minimum of 5 years experience. 
Post-operatively all patients was kept in ward under 
observation for a minimum of 07 days to detect com-
mon clinical outcome in terms of surgical site infection, 
wound dehiscence or mortality. 

 All chest radiographs was reported by an expert 
radiologist with at least 5 years experience. All Culture 
specimens was reported by an expert microbiologist 
with at least 5 years experience. All the above informa-
tion was recorded in a predesigned Proforma including 
name, age, sex and contact address. Exclusion criteria 
was followed strictly to control confounders and bias in 
the study results. 

DATA ANALYSIS PROCEDURE

 All the data was analyzed in SPSS 10.0. Mean + 
standard deviations was calculated for continuous data 
like age. Frequencies and percentages was calculated 
for categorical data like gender and common clinical 
outcome (wound dehiscence, surgical site infection, 
mortality). Common clinical outcome was stratified 
among the age and gender to see the effect modifiers. 
All the results was presented as tables and charts.

RESULTS

 The study was conducted on 319 patients pre-
senting with typhoid ileal perforations and subjected to 
primary closure of the defect.

 The mean age of our sample was 34.9 years 
with a standard deviation of 16.2 years. We divided the 
patients in 5 different age groups and we found that in 
the age group up to 25.00 years we had 39.5%, in the 
age group 25.01 to 35.00 years we had 16% and in the 
group 35.01 to 45.00 years we had 20.1%, in the age 
group 45.01 to 55.00 years we had 8.2% and in the 
age group beyond 55.01 years we had 16.3% patients. 
(Table 1). 

 Out of 319 patients, there were 72.1% males and 

Figure No 1: Gender Wise Distribution of Sample 
(N=319)
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Table 1: Age-Wise Distribution of Sample (N=319)

N Range Minimum Maximum Mean Std. Deviation
Age of Patient 319 48.00 17.50 65.50 34.9361 16.21660

Age Groups

Frequency Percent
Upto 25.00 years 126 39.5

25.01 to 35.00 years 51 16.0

35.01 to 45.00 years 64 20.1

45.01 to 55.00 years 26 8.2

55.01 years and above 52 16.3

Total 319 100.0

Table 2: Adverse Clinical Outcome after Primary Closure of Perforation (n = 319)

Frequency Percent
             Yes 115 36.1

Valid     No 204 63.9

             Total 319 100.0

Table 3:  Type of Adverse Clinical outcome after Primary Closure for Typhoid Perforation (n = 319)

Frequency Percent
Nil 204 63.9

Surgical Site Infection 38 11.9

Wound Dehiscence 51 16.0

Mortality 26 8.2

Total 319 100.0

Table 4: Age Wise Stratification of Adverse Clinical outcome after Primary Closure (n = 319)

Age Groups Adverse Clinical Outcome Total
Yes No

Upto 25.00 years 24 102 126

25.01 to 35.00 years 26 25 51

35.01 to 45.00 years 39 25 64

45.01 to 55.00 years 13 13 26

55.01 years and above 13 39 52

Total 115 204 319

Chi-Square Tests
Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 42.874a 4 .000

Likelihood Ratio 43.519 4 .000

Linear-by-Linear Association 4.658 1 .031

N of Valid Cases 319

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.37.
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27.9% females (Figure 1)

 All the patients were subjected to standard pre 
operative preparations and subjected to exploratory 
laparotomy for primary closure of the ileal defect. On 
follow up adverse clinical outcome was observed in 115 
(36.1%) of patients (Table 2)

 On identifying different types of adverse clinical 
outcome, the surgical site infection was observed in 38 
(11.9%), wound dehiscence was observed in 51 (16%) 
and post operative death was observed in 26 (8.2%) of 
patients. (Table 3)

 We stratified the adverse clinical outcome with 

regards to different age groups. We observed that oc-
currence of adverse clinical events after primary closure 
for typhoid ileal perforation was more often seen as the 
age advances and less observed in age group below 
25.00 years. The difference was statistically significant 
after applying chi square test with a p value of 0.00 
(Table 4)

 However, on stratifying the occurrence of adverse 
clinical outcome after primary closure for typhoid ileal 
perforations, we could observe a statistically significant 
difference with regards to gender as after applying chi 
square test the obtained p value was 0.65. (Table 5)

Table 5: Gender Wise Stratification of Adverse Clinical outcome after Primary Closure (n = 319)

Adverse Clinical Outcome Total
Yes No

Male 90 140 230

Gender of Patient

Female 25 64 89

Total 115 204 319

Chi-Square Tests

Value Df Asymp. Sig. 
(2-sided)

Exact Sig. 
(2-sided)

Exact Sig. 
(1-sided)

Pearson Chi-Square 3.393 1 .065

.070 .042

Continuity Correctionb 2.931 1 .087

Likelihood Ratio 3.477 1 .062

Fisher's Exact Test

Linear-by-Linear Association 3.382 1 .066

N of Valid Cases 319

Table 6: Age Wise Stratification of Type of Adverse Clinical Outcome After Primary Closure: (n = 319)

Type of Clinical Outcome Total
Nil Surgical Site Infection Wound Dehiscence Mortality

Upto 25.00 years 102 12 12 0 126

25.01 to 35.00 years 25 0 26 0 51

Age Groups  35.01 to 
45.00 years

25 26 13 0 64

45.01 to 55.00 years 13 0 0 13 26

55.01 years and above 39 0 0 13 52

Total 204 38 51 26 319

Chi-Square Tests

Value Df Asymp. Sig. (2-sided)
Pearson Chi-Square 224.918 12 .000

Likelihood Ratio 205.011 12 .000

Linear-by-Linear Association 17.305 1 .000

N of Valid Cases 319
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 We stratified the individual adverse clinical out-
come with regards to different age groups. We observed 
that surgical site infection was more often seen in age 
groups below 25.00 years and in the age group between 
35.00 to 45.01 years, wound dehiscence was seen in 
all age groups below 45.00 years while mortality was 
more often seen in age groups above 45.01 years. On 
applying chi square test, the difference was statistically 
significant with a p value of 0.00 (Table 6)

 While stratifying the different adverse clinical out-
come with regards to gender, we observed that most 
of the adverse outcome were often seen among males 
as compared to females. After applying chi square test, 
the difference was statistically significant with a p value 
of 0.00 (Table 7)

DISCUSSION

 Ileal perforation accounts for the major cause of 
obscure peritonitis. This contributes to high mortality 
and morbidity in the developing countries. Where 
medical facilities are not readily available14,15.

 The features mimic to acute abdomen pain, fe-
brile illness such as appendicular pathologies,diffuse 
peritonitis due to ileal perforation is urgent surgery as 
is associated with high mortality and morbidity2,3.

 Delay in surgical intervention is due to rural areas 
where medical facilities are scarce16,17.

 Surgical options such as simple/primary clo-
sure,resection and end to end anastomsis,ileo trans-
verse anastomosis and primary closure is commonly 
performed.

 Various functions play a vital role in mortality and 
morbidity in determining the outcome measures in non 
traumatic ileal perforations such as delay in peritonitis 
,anemia, hypovolemic shock, septicemic shock, fecal 
contamination of peritoneum18,19.

 The inturn in typhoid perforation is justified by its 
high mortality and prevalence in children and young 
people.

 The mortality rate of typhoid intestinal perforations 
are reported to be between 5 % to 62% but reach 80% 
to receive late surgical treatment. The mortality is related 
to diffuse peritonitis, delayed treatment, malnutrition, 
inadequate antibiotic therapy and lack of therapeutic 
resources 26,27.

 The choice of surgical treatment for ileal perfo-
ration is controversial.The choice of surgical treatment 
recommended in the literature include primary re-
pair,simple excision of edges of perforation and clo-
sure,wedge resection and closure,segmental resection 
and end to end anastomsis, right hemicolectomy with 
ileo- colic and ileo- transverse anastomsis24.

 Atamanalp and Rehman found no correlation 
between surgical procedure and mortality 28, while some 
others found low mortality rates in resection,end to end 
anastomsis than primary repair29. Beniwal suggested 
primary repair as first choice29.

 The mean age in our study was higher then other 
studies30. As the patient below 50 years were excluded 
from our study. The incidence of typhoid fever is highest 
in children 21,30,31. In our study the incidence was highest 
in mean age group from 15 to 35 years which is similar 
to other studies14,16,30.

 The peritoneal fluid content and delay in surgical 
time increases the severity of contamination and friability 
of bowel in literature it is advocated to resect 60cm,s 
of terminal ileum but in our study primary repair was 
performed and though morbidity and mortality remained 
high17,18.

 In our study primary closure of perforation was 
the commonly used technique (segmental resection 
and end to end anastomosis). The high incidence of 
dehiscence in our experience differs from the reported 

Table 7: Gender Wise Stratification of Typeo Adverse Clinical Outcome After Primary Closure (n = 319)

Type of Clinical Outcome Total
Nil Surgical Site 

Infection
Wound Dehis-

cence
Mortality

Gender of Male 140 38 39 13 230

Patient Female 64 0 12 13 89

Total 204 38 51 26 319

Chi-Square Tests

Value Df Asymp. Sig. (2-sided)
Pearson Chi-Square 22.725 3 .000

Likelihood Ratio 32.208 3 .000

Linear-by-Linear Association .072 1 .789

N of Valid Cases 319
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in literature where it seems to be less than 10%23,32.

 Mortality as we have mentioned before was com-
paratively low for our patients. However, more than half 
of the patients who died after initial laparotomy was due 
to poor conditions of the patients.

 Although we didn’t consider the number of perfo-
rations in our study but literature is controversial with not 
necessarily high mortality with multiple perforation23,24,29.
We didn’t however observe high mortality for male 
patients although this is reported by others.

CONCLUSION

 Adverse clinical outcome are not uncommon 
after primary closure for typhoid ileal perforations. More 
research is required to generate recommendations for 
the therapy to reduce the burden of these worse clinical 
outcome specially wound dehiscence and death after 
surgery.

REFERENCES

1. Ambikavathy M, Bhaskaran A, Kumar S, Kumar UM, 
Sathiadev. Nontraumatic ileal perforation: Surgical 
experience in rural population in indian scenario. 
IJBAR. 2013;04(01):47-55.

2. Muneer A, Sheikh AR, Sheikh GA.Various compli-
cations in Ileostomy construction. World Appl SCIJ. 
2007;2:190-3.

3. Hussain SG, Cataldo TE. Late Stomal complications. 
Clin Colon Rectal Surg. 2008;21:31-40.

4. Pandey A, Gangopadhyay AN, Upadhyaya VD. Ty-
phoid sigmoid colon perforation in an 18-month-old 
boy. World J Pediatr. 2008 Nov;4(4):305-7. 

5. Karmacharya B, Sharma VK. Results of typhoid 
perforation management: our experience in Bir 
Hospital, Nepal. Kathmandu Univ Med J. 2006 Jan-
Mar;4(1):22-4.

6. Capoor MR, Nair D, Chintamani MS, Khanna J, 
Aggarwal P, Bhatnagar D. Role of enteric fever in 
ileal perforations: An overstated problem in tropics?. 
Indian J Med Microbiol. 2008;26:54-7. 

7. Jhobta RS, Attri AK, Kaushik R, Sharma R, Jhobta A. 
Spectrum of perforation peritonitis in India: Review 
of 504 consecutive cases. World J Emerg Surg. 
2006;1:26-34. 

8. Hosoglu S, Aldemir M, Akalin S, Geyik MF, Tacyildiz 
IH, Loeb M. Risk Factors for Enteric Perforation 
in Patients with Typhoid Fever. Am J Epidemiol. 
2004;160:46–50.

9. Wani RA, Parray FQ, Bhat NA, Wani MA, Bhat TH, 
Farzana F. Nontraumatic terminal ileal perforation. 
World J of Emerg Surg. 2006;1:7-10.

10. Mohil RS, Singh T, Arya S, Bhatnagar D. Risk adjust-
ment is crucial in comparing outcomes of various 
surgical modalities in patients with ileal perforation. 
Patient Safety in Surg. 2008;2:31-39.

11. Parry CM, Hien TT, Dougan G, White NJ, Farrar JJ. 
Typhoid fever. N Engl J Med. 2002 Nov;347(22):1770-
82.

12. Chang YT, Lin JY. Typhoid colonic perforation in 
childhood: a ten year experience. World J Surg. 
2006;30:242-7.

13. Hussain M, Khan RN, Rehmani B, Haris H. Omental 
patch technique for the ileal perforation secondary 
to typhoid fever. Saudi J Gastroenterol. 2011;17:208-
11.

14. Santanilla M. Surgical complications of Typhoid Fe-
ver: Enteric perforation. World Surg. 1991;15:170-5.

15. Kouamej J, Kouadio L, Turquin HT. Typhoid ileal 
perforation: Surgical experience of 64 cases. Acta 
Chir Beig . 2004 Aug; 104(4): 445-7.

16. Adesunkanmi AR , A Jao OG. The prognostic factors 
in Typhoid ileal perforation: a prospective study of 
50 patients J R Coll Surg Edinb. 1997;42(6):395-9.

17. Wani RA, Parray FQ, Bhat NA, Wani MA, Bhat TH, 
Farzana F. Nontraumatic terminal ileal perforation. 
World J Emerg Surg.. 2006;1:7.

18. Eggleston FC, Santoshi B. Typhoid perforation: 
choice of operations. Br J Surg. 1981;68:341-2.

19. Chowdri NA, Wani NA, Wani KA, Malik AA, Fowzia 
F. A comparative study of simple closure varsus 
resection with end to side anastomosis in non-
traumatic terminal ileal perforation. Trop Doctor. 
2004;34(4):233-4. 

20. Saxe JM, Cropsey R. Is operative management 
effective in treatment of perforated typhoid? Am J 
Surg. 2005;189:342-4.

21. Chalya PL, Mabula JB, Koy M, Kataraihya JB, Jaka 
H, Mshana SE, et al. Typhoid intestinal perforations 
at a University teaching hospital in Northwestern 
Tanzania: A surgical experience of 104 cases in 
a resourcelimited setting. World J Emerg Surg. 
2012;7:4–12.

22. Karmacharya B, Sharma VK. Results of typhoid per-
foration management: our experience in Bir Hospital, 
Nepal. Kathmandu Univ Med J.. 2006;4:22–4.

23. Rahman GA, Abubakar AM, Johnson AW, Adeniran 
JO. Typhoid ileal perforation in Nigerian children: 
an analysis of 106 operative cases. Pediatr Surg Int. 
2001;17:628–30.

24. Atamanalp SS, Aydinli B, Ozturk G, Oren D, Ba-
soglu M, Yildirgan MI. Typhoid intestinal perfora-
tions: twenty-six year experience. World J Surg. 
2007;31:1883–8.

25. Meier DE, Tarpley JL. Typhoid intestinal perforations 
in Nigerian children. World J Surg. 1998;22:319–23.

26. Uba AF, Chirdan LB, Ituen AM, Mohammed AM. Ty-
phoid intestinal perforation in children: a continuing 
scourge in a developing country. Pediatr Surg Int. 
2007;23:33–9.

27. Agbakwuru EA, Adesunkanmi AR, Fadiora SO, Olay-



320 KJMS July-December, 2014, Vol. 7, No. 2

inka OS, Aderonmu AO, Ogundoyin OO. A review 
of typhoid perforation in rural African hospital. West 
Afr J Med. 2003;22(1):22–5.

28. Athié CG, Guizar CB, Alcántara AV, Alcaraz GH, 
Montalvo EJ. Twenty-five years of experience in 
the surgical treatment of perforation of the ileum 
caused by Salmonella typhi at the General Hospital 
of Mexico City, Mexico. Surgery. 1998;123:632–6.

29. Beniwal US, Jindal P, Sharma J, Jain S, Shyman G. 
Comparative study of postoperative procedures in 
typhoid perforation. Indian J Surg. 2003,65:172–7.

30. Ameh EA, Dogo PM, Attah MM, Nmadu PT. Com-
parison of three operations for typhoid perforation. 
Br J Surg. 1997;84:558–9.

31. Mock CN, Amaral J, Visser LE. Improvement in sur-
vival from typhoid ileal perforation. Results of 221 
operative cases. Ann Surg. 1992;215:244–9.

32. Edino ST, Mohammed AZ, Uba AF, Sheshe AA, Anu-
mah M, Ochicha O, et al. Typhoid enteric perforation 
in north western Nigeria. Niger J Med 2004, 13:345-9.

33. Shukla VK, Sahoo SP, Chauhan VS, Pandey M, 
Gautam A. Enteric perforation – single layer closure. 
Dig Dis Sci 2004, 49:161–4.

34. Onen A, Dokucu AI, Ciğdem MK, Oztürk H, Otçu S, 
Yücesan S. Factors effecting morbidity in typhoid 
intestinal perforation in children. Pediatr Surg Int. 
2002;18:696–700.

ONLINE SUBMISSION OF MANUSCRIPT
It is mandatory to submit the manuscripts at the following website of KJMS. It is 
quick, convenient, cheap, requirement of HEC and Paperless.
Website: www.kjms.com.pk
The intending writers are expected to first register themselves on the website 
and follow the instructions on the website. Author agreement can be easily 
downloaded from our website. A duly signed author agreement must accompany 
initial submission of the manuscript.


