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Objective:  A retrospective study was conducted with 73 patients of enteric ileal perforation to determine the factors 

influencing survival. 

Method:  A 2 years retrospective analysis from March 2008 to March 2010 was carried out at South Surgical Unit of Mayo 

Hospital, Lahore (Pakistan) from admission and operation records taking into account multiple factors associated with sur-

vival in patients of enteric ileal perforation. 

Results:  A total of 73 patients presenting over two years in South Surgical Unit of Mayo Hospital were included in the 

study. An overall mortality rate of 10.96% was observed. Most common predictive factors for the mortality were perforations 

> 0.5 cm (15.9%, p 0.135*), peritoneal fluid recovered at laparotomy > 1,000 ml (13.3%, p 0.702*), with most significant 

factors being > 2 weeks pre-hospital symptoms of perforation (53.8%, p < 0.01*) and development of post-operative septi-

cemia (80%, p <0.01*). 

Conclusion:  Mortality rates from enteric perforations are still high in developing countries. Females are more prone with 

size of perforation > 0.5 cm, > 1,000 ml of peritoneal fluid (p-values > 0.05 for each), pre-hospital symptoms of perforation 

> 2 weeks (p-values < 0.05) and development of septicemia (p-values < 0.05). Most of deaths occur within first week of 

admission. 
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Introduction 
Typhoid fever is a bacterial disease, caused by Salmonella 

typhi. It is transmitted through the ingestion of food or drink 

contaminated by the feces or urine of infected people 1. It is 

the fourth most common cause of death in Pakistan. 2 Up to 

93% of global episodes occurs in Asia, where Southeast 

Asia has an estimated incidence of 110 cases / 100,000 

population.3 Early diagnosis and treatment avoids extensive 

procedures and is associated with lower morbidity and mor-

tality.4 Enteric perforations have a high mortality rate, up to 

60% as shown in various studies of the East.5 However, 

Aggressive resuscitation, effective antibiotics and early sur-

gery has significantly reduced the mortality rate and compli-

cations in these patients.5 

 Typhoid fever occurs predominantly in poor socioeco-

nomic areas with poor sanitary conditions.4 After ingestion 

of contaminated food, bacteria multiply in the reticuloendo-

thelial system during an incubation period of 1–14 days.4 

Clinical manifestations prior to perforation include malaise, 

headache, high fever with relative bradycardia, Rose spots, 

abdominal pain and altered bowel habits in the past few 

days along with signs of bacteremia and systemic sepsis 

with characteristic normal or low blood counts and ane-

mia.4,6 

 From the reticuloendothelial system, the bacteria 

become localized in Peyers patches in the terminal ileum 

which undergo swelling and ulceration on the anti-mesen-

teric border of the intestine leading to capillary thrombosis 

and necrosis.4 This may lead to secondary perforation of the 

terminal ileum usually occurring in 3rd week with signs and 

symptoms of generalized peritonitis like tenderness, guard-

ing and absent bowel sounds.4,7 

 There is an increase in titer of agglutinins against the 

somatic (O) and flagellar (H) antigens of S typhi.4 Flagellar 

(H) antigens are the basis of Widal test (not reliable).4,6 

Other tests include Blood Cultures (first 10 days), urine / 

stool cultures (later), bone marrow culture (highest yield), 

DNA probes and PCR tests (not widely available).6 

 The aim of this study was to identify possible factors 

predictive of postoperative survival in patients presenting to 

a surgical unit at a tertiary care hospital with well equipped 

emergency and follow-up facilities, so that a comparison 

with similar studies carried out else-where can be made. 

 

Subjects and Methods 
Mayo Hospital, Lahore, Pakistan is a 1,800 bed largest ter-

tiary care hospital in Punjab province of Pakistan. This ret-

rospective analysis was carried out on patients presenting in 

South Surgical Unit at Mayo Hospital, Lahore, with typhoid 

ileal perforations during past two years, i.e. from March 

2008 to March 2010. The data was retrieved from the admi-

ssion and operation records and case files of the patients for 

analysis. 

 Diagnosis was done clinically on the characteristic find-

ings of peritoneal irritation in emergency room along with 

history consistent with enteric fever. It was supported with 
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evidence of free air under the diaphragm on abdominal x-

rays and elevated white cell counts (TLC and DLC). Only 4 

(5.47%) patients had previously done Widal test for prolon-

ged fever, before presenting in emergency room with clini-

cal findings of perforation. A titer of 100 or more for O anti-

gen and a titer in excess of 200 for H antigens were conside-

red significant. However, there were no definitive confirma-

tory tests like serology and cultures done for the rest of the 

patients in emergency room to avoid unnecessary delays in 

emergency treatment. 

 Data was analyzed for various possible factors that 

might influence the survival of patients presenting with 

enteric perforations. Age and mean hospital stay were calcu-

lated. Gender of patients, type of operation done, exteriori-

zation of gut via iliostomy done or not, duration of symp-

toms before presentation in emergency room, size and num-

ber of perforations, amount of peritoneal fluid recovered on 

opening the peritoneal cavity and development of post-op 

complications especially septicemia were evaluated for 

there effects on survival outcome. Evidence of septicemia 

was obtained via paired qualitative blood cultures with blo-

od taken from a peripheral vein and associated elevated 

white blood cell counts. 

 Data was put in SPSS (Statistical Package for the Social 

Sciences) version 13.0, and actual numbers, percentages and 

P-Values for the results were obtained after applying var-

ious statistical tests. 

 

Results 
73 patients presented to South Surgical Unit of Mayo Hos-

pital, Lahore (Pakistan) from March 2008 to March 2010. 

Out of these 73, 65 (89.04%) patients survived to recover 

completely while 8 died because of the development of 

complications giving a mortality rate of 10.96%. Mean age 

rank for survivors was found to be 34.6 years, while for the 

dead was found to be 56.5 years (Table 1). 

 Mean hospital stay in case of survival was 7.38 days 

(95% CI: 6.37 – 8.40) while in case of death was 3.88 days 

(95% CI: 1.00 – 6.75) (Table 3). 

 Male to female ratio was about 8:1. Out of 65 male 

patients, 59 (90.8%) survived while 6 (9.2%) males died. 

Whereas out of 8 females, 6 (75%) survived and 2 (25%) 

did not survive (p-value 0.210*) (Table 1). 

 In 28 patients done with Simple Closure, a mortality 

rate of 7.1% (n = 2) was obtained. Primary resection and 

anastomosis was done in 45 patients, 6 (13.3%) of these 

patients did not survive (p-value 0.702*)  (Table 2). 

 57 patients underwent primary closure or resection and 

end – to – end anastomosis, Iliostomy was done in only 16 

patients. 10.5% (n = 6) mortality rate was observed in for-

mer group, while of 12.5% (n = 2) was observed in latter (p-

value 1.000*) (Table 2). 

 

Table 1: Demographic data for 73 cases of Enteric Perfo-

rations. 
 

Variable Survived Dead 

1. Age 

 Mean Rank 34.60 56.50 

 

Variable Survived Dead P-value 

2. Gender 

 Male 59 (90.8%) 6 (9.2%) 
  0.210* 

 Female 6 (75%) 2 (25%) 
 

*p-values are calculated through Fisher’s Exact Test as Cell 

count was less than 5 in one or more of the results. 

 

 Duration from onset of symptoms of perforation to pre-

sentation in the emergency room was less than 2 weeks in 

60 patients with a mortality rate of 1.7% (n = 1). Mortality 

rate was increased significantly (p-value < 0.01*) to 53.8% 

for patients presenting after 2 weeks of onset of symptoms 

of perforation as 7 patients died in this group while only 6 

(46.2%) patients survived (Table 3). 

 

Table 2: Survival in various operative procedures for Enteric Gut 

Perforations. 
 

Variable Survived Dead P-value 

1. Operation 

 Simple Closure 26 (92.9%) 2 (7.1%) 
0.702* 

 Resection and anastomosis 39 (86.7%) 6 (13.3%) 

2. Iliostomy 

 Yes 14 (87.5%) 2 (12.5%) 
1.000* 

 No 51 (89.5%) 6 (10.5%) 
 

*p-values are calculated through Fisher’s Exact Test as Cell count was less 

than 5 in one or more of the results. 

 Single and multiple perforations had 

mortality rates of 10.3% (n = 6) and 13.3% 

(n = 2) respectively (p-value 0.664*) (Table 

3). 

 29 patients with perforations size less 

than 0.5 cm had 3.4% (n = 1) mortality rate 

whereas out of 44 patients with perforation 

size more than 0.5cm, mortality rate was 

raised to 15.9% (n = 7) (p-value 0.135*) 

(Table 3). 

 Amount of peritoneal fluid was less 

than 1000 ml in 28 patients having a 

mortality rate of 7.1% (n = 2). Mortality 

rate almost doubled to 13.3% (n = 6) in 45 

patients with amount of peritoneal fluids 

recovered at laparotomy more than one liter 
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(p-value 0.702*) (Table 3). 

 Only 2 (20%) patients who developed septicemia 

post-operatively survived to full recovery while 8 (80%) 

patients developing post-operative septicemia died. All 63 

other patients not developing septicemia post-operatively 

survived (p-value < 0.01*) (Table 3). 

 

Discussion 
Despite marked improvements in management of the 

patients presenting with Enteric Perforations to tertiary 

care hospitals in developing countries like Pakistan, there 

is a significant morbidity and mortality associated with 

them. A mortality rate of about 11% was obtained for 73 

cases which was similar to mortality rates of 7.6 – 16% as 

reported by studies in other parts of the country.4-10 

 Most of the deaths occurred within first week with a 

mean of 3.88 days (95% CI: 1.00 – 6.75) indicating a 

positive prognosis for those who survive at the end of first 

week. Mean stay in hospital for survivors was observed as 

7.38 days (95% CI: 6.37 – 8.40). However, Edino ST 

et al11 reported the duration of hospital stay for survivors 

as 8 – 57 days with a mean of 16.1 days. This probably 

indicates better availability of operative and post-opera-

tive care facilities in Mayo Hospital, Lahore (Pakistan) as 

compared to hospitals in other developing countries, redu-

cing the hospital stay. 

 Mortality rate was more in females (25%, n = 2) as 

compared to males (9.2%, n = 6). (p-value 0.210*, Not 

Significant). This was probably due to confounding effect 

of many other variables like lack of proper nutrition, gen-

der discrimination etc that were not explored in this retro-

spective study. Also, there was no reliable study found for 

comparison in this case. 

 Primary resection and anastomosis had almost double 

mortality rate (13.3%, n = 6) as compared to Simple Clo-

sure (7.1%, n = 2) (p-value 0.702*, Not Significant). This 

 

Table 3: Various operative and post-op factors in 73 pati-

ents of Enteric Perforations. 
 

1. Duration of pre-hospital symptoms of perforation 

 < 2 Weeks 59 (98.3%) 1 (1.7%) 
0.000* 

 > 2 weeks   6 (46.2%) 7 (53.8%) 

2. Number of perforations 

 Single 52 (89.7%) 6 (10.3%) 
0.664* 

 Multiple 13 (86.7%) 2 (13.3%) 

3. Size of the perforation 

 < 0.5 cm 28 (96.6%) 1 (3.4%) 
0.135* 

 > 0.5cm 37 (84.1%) 7 (15.9%) 

4. Amount of peritoneal fluid recovered at laparotomy 

 < 1000 ml 26 (92.9%) 2 (7.1%) 
0.702* 

 > 1000 ml 39 (86.7%) 6 (13.3%) 

5. Development of post-op septicemia  

 Yes 2 (20%) 8 (80%) 
0.000* 

 No 63 (100%) 0 (0%) 

6. Stay at the hospital 

Category Mean SD 95% CI 

 Survivor   7.38 4.114 6.37 – 8.40 

 Dead   3.88 3.441 1.00 – 6.75 
 

*p-values are calculated through Fisher’s Exact Test as Cell 

count was less than 5 in one or more of the results. 

 

difference was probably due to the fact that primary resec-

tion and anastomosis was done in patients having greater 

contamination of peritoneal cavity and consequently, more 

severe peritonitis. This was also a non-significant factor in 

the study by by Edino ST et al,11 where mortality rate was 

14.7% (n = 5) with simple closure and 15.8% (n = 3) with 

resection and anastomosis. (p-value = 0.96). 

 Iliostomy had a little, if any, impact on survival (p-

value 1.000*, Not Significant). Perhaps, more iliostomies are 

done in more contaminated peritoneal cavities and hence, 

their benefit may be partially masked by patient selection 

for various operative procedures. On the contrary, marked 

difference in results was obtained in a study at Nishtar 

Medical College, Multan9 where 25% mortality rate was 

observed after primary closure and 10% after iliostomy / 

colostomy. 

 Greater than 2 weeks of symptoms of perforation prior 

to hospital admission has a significantly high mortality rate 

(53.8%, n = 7) (p-value < 0.01*) as compared to patients 

presenting within 2 weeks after start of symptoms (1.7%, 

n = 1). Similar results were obtained by Edino ST et al,11 

where 25% (n = 6) mortality was associated with greater 

than 2 weeks of pre-hospital symptoms of perforation as 

compared to 6.9% (n = 2) in patients presenting in less than 

2 weeks time (p-value > 0.05). 

 Mortality rates appeared, however, less related to 

number of perforations (p-value 0.135*, Not Significant) in 

contrast to study by Edino ST et al,11 where multiple perfo-

ration significantly affected the outcome with a mortality 

rate of 33.3% (n = 5) as compared to 7.9% mortality of 

single perforation (p-value 0.023). This might be due to the 

fact that multiple perforations with greater contamination 

are treated with either primary resection and anastomosis or 

iliostomy is done in these cases. 

 Perforations with size less than 0.5 cm, 1 (3.4%) patient 

died whereas mortality rates increased to 15.9% (n = 7) in 

patients with perforation size more than 0.5cm (p-value 

0.135*, Not Significant). There was no reliable study found 

for comparison in this case. 

 Death rate almost doubled (13.3%, n = 6) as amount of 
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peritoneal fluids recovered at laparotomy became more than 

one liter as compared to in patients with less than 1 liter of 

peritoneal fluid recovered at laporotomy (7.1%, n = 2) (p-

value 0.702*, Not Significant). Similarly, this factor was 

found more significant in study by Edino ST et al 11, where 

mortality rate increased from 8.9% (n = 4) in patients with 

less than 1 liter of peritoneal fluid to 50.0% (n = 4) in pati-

ents with more than 1 liter of peritoneal fluid recovered at 

laporotomy (p-value 0.027). 

 Many of the post-operative complications were consi-

dered for possible impact on survival but significant results 

were obtained only with post-operative septicemia in current 

study. All the deaths occurred due to development of post-

operative septicemia. Mortality was significantly high (80%, 

n = 8) in patients developing septicemia post-operatively (p-

value < 0.01*). Similarly, in study by Edino ST et al,11 100% 

(n = 2) mortality was found in patients who developed septi-

cemia post-operatively (p-value < 0.05). 

 

Conclusion 
Mortality rates form enteric perforations continue to stay 

high (11%) despite good health care facilities. Most of the 

deaths occur within first week of admission to hospital. 

More prone are females, primary resection and anastomosis 

done as a primary operation, size of perforation > 0.5 cm 

and more than one liter of peritoneal fluid recovered at lapo-

rotomy, although the results were statistically not signifi-

cant. Greater than 2 weeks of pre-hospital symptoms of per-

foration and the development of post-op septicemia were 

found to significantly (p value > 0.05) increase the mortality 

in cases of enteric ileal perforations. 
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