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Abstract
Background: Perforation peritonitis is a common surgical emergency seen by surgeons and remains a lifethreatening condition with high morbidity and mortality. The study aimed to determine the site of perforation
and the post-operative complications of perforation peritonitis.

Methods: A prospective observational study was conducted at the Department of Surgery of the University
Teaching Hospitals (UTH), Lusaka from July 2018 to March 2019. All consecutively admitted patients aged 18
years and above undergoing emergency exploratory laparotomy for non-traumatic perforation peritonitis were
included in the study.

Results: One hundred patients participated in the study (77 males, 23 females), and the mean age was 37.24 (range
18 to 78 years). The main site of perforation was stomach in 49 (49%), small bowel in 40 (40%), colon in 8 (8%),
both small bowel and colon in 1 (1%), urinary bladder 1 (1%), and unidentified site in 1 (1%). The postoperative
outcomes included leak 9%, wound dehiscence 3%, and re-laparotomy 17%. The frequency of outcome (leak,
relaparotomy and mortality) were highest for stomach followed by ileum. The stomach was significantly related
to the outcome of leak (p=0.008). The mortality rate was 36%.
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Conclusions: The stomach was the leading site of perforation. The commonest postoperative outcome was relaparotomy. Perforation peritonitis has a high mortality rate.

Keywords: Perforation peritonitis, emergency laparotomy, mortality

Introduction
Perforation peritonitis is one of the commonest surgical emergencies seen in surgery (1). Various aetiologic factors
include perforated peptic ulceration, infective causes, trauma, anastomotic disruption, intestinal ischaemia, and
following abdominal surgery (2). Such perforations result in generalized peritonitis and sepsis with high morbidity
and mortality (3,4).

The organs in the abdominal cavity that can perforate include the gallbladder, extrahepatic biliary tree, urinary
bladder, stomach, duodenum, jejunum, ileum, appendix, caecum, ascending, transverse, descending, and sigmoid
colon (2,5). The leading site of perforation differs with geographic location (6).

Factors such as advanced age, late presentation, delay in the treatment, septicaemia, co-morbidity, cause of
intestinal perforation, and amount of pus drained during operation contributed to the high mortality and
postoperative complications (1,7).

Complications of perforation peritonitis include electrolyte imbalance, abdominal collection, intra-abdominal
abscess, wound infection, enterocutaneous fistula, respiratory failure, sepsis, septic shock, and thrombotic
episodes due to lengthy in-patient management (3,4,8). However, this study has studied outcomes with reference
to repair leak, wound dehiscence, re-laparotomy, and mortality.

In Zambia at the UTH, one out of five emergency abdominal surgeries is due to perforation peritonitis (9).
Furthermore, emergency abdominal surgeries are associated with high rates of unfavourable postoperative
outcomes (10). In one series the mortality rate for peritonitis due to gastric perforation was as high as 37% (11).
At the UTH 85% of laparotomies had been done as emergency cases, and about 20 % of all abdominal surgeries
were due to perforation peritonitis (9). In addition, peritonitis is the second commonest cause of mortality in
UTH ICU (12). Although the mortality rate for gastric perforation is known, no UTH references are available for
repair leak, wound dehiscence, and re-laparotomy at first admission. Concerning intestinal perforation, the
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postoperative outcome of intestinal perforation peritonitis had not been established at the UTH. Even though the
literature on a rapid diagnostic test for ileal tuberculosis in perforation was available, no mention was made of
postoperative outcome (13)

This study aimed to determine the outcome of perforation peritonitis by anatomical site at the University
Teaching Hospitals, Surgery Department, Zambia. Irrespective of the preoperative factors which often are unclear
and could be contributing to morbidity and mortality. Knowledge of the outcome in a patient undergoing
emergency laparotomy for perforation peritonitis will aid in surgical decision-making.

Methods
This prospective observational study was conducted in the Surgery Department, University Teaching Hospitals,
Lusaka, Zambia from July 2018 to March 2019. The study included all consecutively admitted patients aged 18
years and above undergoing emergency laparotomy for non-traumatic perforation peritonitis diagnosed
preoperatively and intraoperatively. The management of perforation peritonitis followed the standard surgical
procedure of fluid resuscitation, intravenous antibiotics, and laparotomy with peritoneal lavage. Tissue biopsy of
the perforated ulcer was obtained for histological diagnosis and the results were subsequently made available to
the units in charge of the patient for appropriate management. The outcome assessed by clinical observation
within 30 days was prospectively captured. There was no loss to follow-up during the 30-day study and all patients
were reviewed and followed up in the surgical outpatient clinic except for those that died within the 30-day period.

Patients with peritonitis due to perforated appendix were excluded.

The sample size 100 was calculated using the formula N= [Z² x P(1-P)] ÷ (E)².

Data was collected using a data collection tool and included age; gender; indication; site of perforation; and postoperative outcome (leak, wound dehiscence, re-laparotomy, and mortality).

Statistical analysis
Statistical analysis was performed using SPSS version 20.0. Statistical significance was defined by p<0.05 and 95%
confidence interval. Continuous data presented as mean± standard deviation (SD) and range. Proportions were
used for categorical data and tested for significance using Chi-square. Outcome (dead/alive or
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complicated/uncomplicated) as dependent variables had the significance determined using the Chi-square test.
Correlation and regression analysis were also used.

Ethical considerations
The study was approved by Excellence in Research Ethics Science (ERES) Converge Institutional Review Board
(Ref: No.2018-Jun-010) and permitted by the UTH administration. Written informed consent was obtained from
all patients.

Results
During the study period, there were 415 emergency laparotomies performed of these 125 (30.1%) laparotomies
were performed for non-traumatic perforation peritonitis. One hundred eligible participants were included in the
study. There were 77 (77%) males and 23 (23%) females giving a 3.3:1 ratio. The mean age was 37.24±14.12 SD
(range 18 to 78 years) and 57 % of patients were in the age range 18 to 37 years. The mean age for males was 37.38
±13.32 SD (range 19 to 72years) while that for females was 36.78±16.84 SD (range 18 to 78 years) (Table 1). The
preoperative indication for abdominal surgery for the majority of patients (79%) was peritonitis and nine patients
had peritonitis with complications. For 18 patients, the preoperative bedside diagnosis was intestinal obstruction;
13 unknown, 3 mechanical, and 2 paralytic (Table 2).

Site of perforation
The sites of perforation were gastric in forty-nine (49%) followed by ileal perforation in thirty-six (36%), colonic
in eight (8%), duodenal in three (3%), jejunal in one (1%), both ileal and colonic in one (1%), urinary bladder in
one (1%), and unidentified site in one (1%) (Table 3). Gastric, duodenal, jejunal, ileal, colonic, and urinary bladder
perforations were observed in males whereas gastric, ileal, and colonic perforations were observed in females
(p=0.0498). Of 49 gastric perforations, 41 (83.67%) were anterior on the pyloric antrum, and seven (14.29%) were
found on the anterior aspect of the body of the stomach; another perforation (2.04%) involved both the anterior
and posterior walls.

The number of perforations (Chi-square 12.31, p=0.006) was significantly related to the outcome of mortality
unlike the size (p=0.07) and site of perforation (Chi-square 15.73, p=0.204). The size of the perforation correlated
positively with the number of perforations (Pearson correlation .345, p=001).
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The outcome of perforation peritonitis
Of the 64 patients who survived, 11 (17.19%) developed complications (leak, wound dehiscence, and relaparotomy). Out of the remaining 36 patients who died eight had developed complications (2 leaked only, 4 had
leak plus relaparotomy, and 2 had no leak but underwent relaparotomy). The frequency of leak was higher in
patients who died than those who survived and was significantly related to the size of perforation (Chi-square
22.28, p=0.001). Furthermore, stomach perforation was significantly associated with the outcome of leak (p<0.05).

The postoperative outcomes included wound dehiscence 3%, leak 9%, and re-laparotomy 17% (Table 4). For leak,
the mean duration was 5.33 ± 1.87 while the mean duration to re-laparotomy was 9.94±5.82days.The various
indications for the 17 re-laparotomies are as shown (Table5).

Of the 36 patients who died, the cause of death in order of frequency was septic shock, sepsis, acute renal failure
(AKI), pneumonia, multi-organ failure (MOF), septicaemia and disseminated intravascular coagulopathy (DIC)
due to upper gastrointestinal tract (GIT) bleeding (Table 6)

Hospital stay
Hospital stay ranged from three hours (death in ICU) to 30 days with a mean of 9.53±6.86 days. Thirty-four (34%)
patients required ICU care and the mean ICU stay was 3.39 ± 2.74days (range from three hours to 10 days). Out
of these 34 patients that were admitted to ICU, 29 patients died (p=0.001). The other seven deaths were in the
surgical ward.

Discussion
Gender
There were more males than females presenting with perforation peritonitis in the present study with a ratio of
3.3:1. Male dominance confirms the literature findings on perforation peritonitis (14–17).

Age
In keeping with our study, a similar mean age of 37.8 years was found in India (4). Nevertheless, perforation
peritonitis can occur at different ages from as young as 13 years to 88 years (4,15,16).
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Site of perforation
The prominent site of GIT perforation is variable across the globe. At laparotomy, the operator can fail to identify
the site if the perforation is very small and sealed with fibrin tissue or the operator fails to locate perforation
regardless of the features of perforation peritonitis. In contrast, perforations could be large, overt and/or multiple
making them easily identifiable during exploratory laparotomy. In India, a study found gastro-duodenal
perforations were the commonest, followed by small bowel perforations and colonic perforations (17). However,
other authors found contrasting results. In India and Kenya, the duodenum was the commonest site of perforation
followed by ileum and stomach (16,18) while in France, the colon was the commonest site (5) and appendix in
Abadan, Nigeria (15). In north-eastern Nigeria, the ileum was the commonest site of perforation followed by
perforated peptic ulcer and perforated appendix (3). There is no single leading site of GIT perforation documented
in the literature and the variation can also be noted within Africa.

Gastric perforation
The majority of gastric perforations were anterior on the pyloric antrum of the stomach. Our finding of the
prepyloric perforation site was supported by other authors who found that the most common site of gastric
perforation was the prepyloric region (74%) (19). However, in our study, the rate of 83.67% was higher than 74%
documented in other reports(19). Gastric perforations are mostly caused by peptic ulcer disease and gastric cancer,
other documented causes include endoscopic instrumentation, trauma, and minimally invasive laparoscopy
(11,19,20).

An increased frequency of postoperative outcomes of: leak, re-laparotomy, and mortality was experienced more
in gastric perforation patients than in bowel perforation patients. The stomach was significantly related to leak
(Chi-square 9.604, p=0.008). In our study, the mortality rate for gastric perforation of 32.65% was lower than what
was found (37%) at the same hospital eight years ago (11). The Literature has documented lower rates as low as
9% (19) but the mortality rate for gastric perforation at UTH remains high.

Small bowel perforation
The majority of small bowel perforations were from the ileum followed by the jejunum and duodenum. Our
finding of small bowel perforations being single in the majority of patients was similar to a study conducted in
Nigeria where the small bowel perforations were single in 72.2% of patients (21). Postoperative outcomes of leak
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(p=0.885), wound dehiscence (p=0.885), and re-laparotomy (p=0.846) were recorded in our patients with small
bowel (ileal) perforation and were not statistically significant. Out of 36 patients with ileal perforation, ten had
temporary ileostomies. Literature shows that temporary ileostomies are preferred over primary closure or
resection and anastomosis in delayed presentation, septic shock, severe abdominal contamination, and delayed
surgery (22). However, ileostomies have been associated with stoma-related complications such as skin
excoriation, gangrene, retraction, and fluid and electrolyte derangements (22). Furthermore,the patient must be
subjected to another major surgery or relaparotomy to reverse or revise the ileostomy (23).

Several causes of ileal perforation have been studied and include Tuberculosis, typhoid, trauma, worm infestation,
intestinal obstruction with gangrenous bowel, and inflammatory conditions (3,4,20,22,24). Typhoid accounts for
the majority of ileal perforation (22). In our study the mortality rate for small bowel perforation (mostly for ileal)
was 35%, other publications give mortality rates for ileal perforations of 13.9% (21) to as high as 60% (24).

Large bowel perforation

Large bowel perforations are infrequent and are associated with severe complications (25). Colonic perforation
though not as common as small bowel and gastro-duodenal perforations were associated with worse outcomes
(25). The rate of large bowel perforation is variable across the world and ranges from 1.27% to 32% (5,17). There
are several causes of large bowel perforations and include trauma, colonoscopy, local ischaemia, bowel
obstruction, amoebiasis, and colonic ulceration (4,20,25). These are mainly due to colorectal cancer and colonic
diverticulitis (4,20,25).

The outcome of perforation peritonitis
Leak
More than one complication was observed in our patients. By site of perforation, the occurrence of postoperative
repair leak, relaparotomy and mortality was highest for the stomach followed by the ileum. In our study, the leak
rate was 9% but a higher rate of 11.5% was documented in the literature (26). Patients with repair leaks were
urgently taken back to the theatre for relaparotomy. Such patients who had gastrointestinal leakage had a poor
outcome as six out of nine patients who leaked died. The factors associated with GIT repair leak in perforation
peritonitis include age, gender, comorbidity, intraabdominal infection, haemodynamic instability, and nutritional
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status (6,26,27). Surgical factors such as the surgical technique and suture material can influence the healing of a
surgical repairs (26,27).

Abdominal wound dehiscence
A similar rate of 3% was found (27). In India, the rate of wound dehiscence of 2.74% was reported (17). In contrast,
other authors have found a much higher rate of wound dehiscence. A similar study done in Nairobi, Kenya
documented 18.6%, in North Eastern Nigeria 9.8 % and in India, 20% (3,16,18). Patient-related and surgeryrelated factors influence abdominal wound dehiscence. The factors include old age, gender, obesity, anaemia,
malignancy, hypoalbuminaemia, intraabdominal sepsis, haemodynamic instability, wound infection, abdominal
surgery, emergency surgery, and suture material (27–29). Wound dehiscence has been associated with a prolonged
hospital stay as patients require wound closure subsequently (28,29).

Re-Laparotomy
The majority (82.35%) of patients had re-laparotomy done within 14 days of the initial laparotomy. In Ibadan
Nigeria, a lower re-laparotomy rate (8.4%) than in our study was recorded (15). Repair leak was the leading cause
of relaparotomy followed by wound dehiscence. Studies show that anastomotic leak accounts for as high as 60%
of all indicated relaparotomy in the general surgical units (9). Other indications for relaparotomy include
postoperative intestinal obstruction, tertiary peritonitis, and bleeding (9). Patients with perforation peritonitis are
at risk of intraabdominal pus collection, abscess formation, and postoperative peritonitis which interfere with
recovery and wound healing (20). In our study, it could have been due to failure to adequately lavage the
contaminated peritoneum or failure by the patient’s immunity to clear the initial intraabdominal infection;
consequently warranting a relaparotomy to carry out peritoneal lavage/drainage. Patients also underwent
relaparotomy for ileostomy reversal and management of intestinal obstruction. As such the hospital stay was
prolonged for patients who developed complications and/or underwent re-laparotomies (30). Furthermore,
relaparotomy has been associated with a high mortality rate of as high as 40% (9).

Mortality
the ICU mortality rate was high at 85.29%, and was statistically significant (p=0.001). In ICU, it was observed that
six patients died within hours of surgery. Of the 36 patients that died, eight had outcomes of leak and relaparotomy. It was observed that the higher the number of perforations the more the likelihood of the patient
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dying (Chi-square 12.31, p=0.006). The high mortality in our study could be attributed to late patient presentation
and presenting with complications such as hypovolaemia, anaemia, and acute kidney injury on admission.
Patients with AKI had no access to haemodialysis an intervention that could have changed the course of the
patient`s recovery or outcome. Furthermore, the presence of sepsis and MOF in perforation peritonitis patients
could have also influenced the outcome. At the time of death, some patients had more than one possible cause of
death; of these, septic shock (52.8%) was the commonest observed aetiological factor. In a similar study in Harare,
Zimbabwe, septic shock requiring inotropic support was the most common cause of death (31). Although in India,
septicaemia was the most common cause of death (32). In this study, the overall mortality rate was higher than
what most authors have documented in the literature. In India, the mortality rates of 5.7% and 8.2% were recorded
(17,18). In Nairobi, Kenya, in a prospective cross-sectional study involving 70 patients the overall mortality rate
of 12.9% was documented (16).

Postoperative hospital stay
Thirty-four (34%) patients were admitted to ICU and that was much higher than what was reported in Nigeria at
6.5 % and 11 % in the UK (10,15). The high number of patients requiring ICU care could be attributed to patients
presenting in an advanced septic state or presenting late to the surgery department with complications. The
majority of our patients were admitted to ICU as their clinical condition post-operatively dictated such level of
care. They required close monitoring and organ support in ICU.

Limitations
The emergency laparotomies were not performed by the same surgeon and that could have brought in
confounding factors. However, the surgeons performing the emergency laparotomies were at the same level as the
researcher (4thyear postgraduate).

The duration of the perforation before surgery was not an objective of the study and was never captured. However,
the authors are aware that the duration of a perforation before admission could have a bearing on the outcome.
Furthermore, histologic diagnosis can influence management. Though the histology results were not available at
the time of the study, they were sent to units concerned with the follow-up of emerging pathologies such as
malignancy.
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Lastly, late presentation due to distance, lack of funds, or transport could have been confounding factors.

Conclusions
The main site of perforation was the stomach. The commonest postoperative outcome was re-laparotomy. The
mortality rate for perforation peritonitis was high.

Recommendations
Studies are required to determine the length of time symptoms and signs are present prior to admission as the
advanced nature of a patient`s ill-health could influence the postoperative outcome. Such a study should be
conducted over an extended period with a greater number of patients.

Other studies on the outcome of perforation peritonitis should consider the histopathology of the biopsies
performed at the time of surgery. If possible such results should be available in a timely expeditious manner.
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TABLES

Table1: Demographic data
Age range

Female

Male

Total

18-37

15

42

57

38-57

5

30

35

58-78

3

5

8

Total

23

77

100

36.78 ±16.84

37.38 ±13.32

37.24±14.12

18-78

19-72

18-78

Mean, SD
Age range (years)
Hospital stay in days
(range)

9.53±6.86 (0-30)

Table 2: Indication for abdominal surgery
Indication for surgery

N (%)

Peritonitis

79

Mechanical Intestinal obstruction

18

Inguinal hernia with perforation

1

Gastric outlet obstruction

1

Acute appendicitis

1

Grand Total

100
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Table 3: Site of perforation in hundred patients
Site of Perforation

Number of Patient
Female

Male

Frequency
(%)

Gastric

7

42

49

Ileal

10

26

36

Colonic

5

3

8

Jejunal

3

3

Duodenal

1

1

Both Ileum & Colon

1

1

Urinary Bladder

1

1

Unidentified

1

1

77

100

Grand Total

23
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Table 4: Outcomes per site of perforation
Outcome (N)

Site of perforation (N)
Stomach

Duodenum

Jejunum

Ileum

Colon

Others

Leak (9)

5

-

-

2

2

-

Wound
Dehiscence (3)

1

-

-

2

-

-

Re-laparotomy
(17)

10

-

-

6

1

-

Mortality (36)

16

1

1

12

3

3

Alive (64)

33

-

2

24

5

-

Table 5: Indications for re-laparotomy in 17 patients
Indications for re-laparotomy

Number of patients

Leak

6

Wound dehiscence

3

Subphrenic/Subhepatic/interloop absceses

3

Intra-abdominal pus collection

1

Generalized postoperative peritonitis

1

Gangrenous Stoma/ileostomy

1

Intestinal obstruction due to small bowel volvulus and adhesions

1

Post-operative intestinal obstruction (paralytic ileus)

1

Total

17
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Table 6: Causes of death*in 36 patients
Cause at death

Number

Septic shock

19

Sepsis

10

Acute Kidney Injury

9

Pneumonia/Respiratory infection

3

Multi-organ failure (MOF)

2

Septicaemia

1

Disseminated intravascular coagulopathy

1

*Some of the patients had more than one possible cause of death thus the numerical discrepancy.
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