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Which cause of diffuse peritonitis is the
deadliest in the tropics? A retrospective
analysis of 305 cases from the South-West
Region of Cameroon
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Abstract

Background: Acute diffuse peritonitis is a common surgical emergency worldwide and a major contributor to
non-trauma related death toll. Its causes vary widely and are correlated with mortality. Community acquired
peritonitis seems to play a major role and is frequently related to hollow viscus perforation. Data on the outcome
of peritonitis in the tropics are scarce. The aim of this study is to analyze the impact of tropic latitude causes of
diffuse peritonitis on morbidity and mortality.

Methods: We retrospectively reviewed the records of 305 patients operated on for a diffuse peritonitis in two
regional hospitals in the South-West Region of Cameroon over a 7 years period. The contributions of various causes
of peritonitis to morbidity and mortality were analyzed.

Results: The diagnosis of diffuse peritonitis was suggested on clinical ground only in more than 93 % of cases. The
most common causes of diffuse peritonitis included peptic ulcer perforation (n = 69), complications of acute
appendicitis (n = 53) and spontaneous perforations of the terminal ileum (n = 43). A total of 142 complications were
recorded in 96 patients (31.5 % complication rate). The most common complications included wound dehiscence,
sepsis, prolonged paralytic ileus and multi-organ failure. Patients with typhoid perforation of the terminal ileum
carried a significantly higher risk of developing a complication (p = 0.002). The overall mortality rate was 15.1 %. The
most common cause of death was septic shock. Differential analysis of mortality of various causes of peritonitis
indicated that the highest contributors to death toll were typhoid perforation of terminal ileum (34.7 % of deaths),
post-operative peritonitis (19.5 %) and peptic ulcer perforation (15.2 %).

Conclusion: The diagnosis of diffuse peritonitis can still rely on clinical assessment alone in the absence of
sophisticated imaging tools. Peptic ulcer and typhoid perforations are still major contributors to death toll. Patients
presenting with these conditions require specific attention and prevention policies must be reinforced.
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Background
Pathological conditions requiring surgery contribute
significantly to the global disease burden [1]. It is well
established that injuries contribute more than 70 %
of death toll in the emergency departments of low
and middle-income countries (LMICs) [2]. However,

non-trauma related conditions are still responsible
for a high number of in-hospital deaths and require
specific attention, especially in the tropics [2–4].
Acute generalized peritonitis is a common surgical

emergency worldwide and has been reported as one of
the major contributors to non-trauma deaths in the
emergency department despite improvements in diagno-
sis, surgical treatment and intensive care support [4–6].
The causes of generalized peritonitis vary widely from
one setting to another and seem to be correlated to

* Correspondence: chichomefire@gmail.com
Department of Surgery, Faculty of Health Sciences, University of Buea and
Regional Hospital Limbe, P.O. Box 25526, Yaoundé, Cameroon

© 2016 Chichom-Mefire et al. Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Chichom-Mefire et al. World Journal of Emergency Surgery  (2016) 11:14 
DOI 10.1186/s13017-016-0070-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s13017-016-0070-9&domain=pdf
mailto:chichomefire@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


mortality [3, 7, 8]. It is known that community acquired
peritonitis represent the vast majority of cases and is
largely related to bowel perforation [3, 9]. This latter
cause of peritonitis seems to carry the highest mortality
rate (10 to 32 %) [7, 9–12]. Analysis of the contribution
of various forms of perforative peritonitis to morbidity
and mortality indicate that while results of treatment of
peritonitis secondary to peptic ulcer perforation seem to
have improved over the past decades [13–15], other fre-
quent causes in the tropics such as typhoid fever related
perforation of the small bowel still carry a heavy morbid-
ity and mortality rates [4, 16–18].
Some factors influencing outcome of peritonitis which

have been studied and reported so far include age, co-
morbidities, severity of sepsis, delay before initiation of
treatment and immune suppression [3, 6, 8]. Early prog-
nostic evaluation of patients with acute generalized peri-
tonitis is desirable to select patients with a higher risk of
adverse event who may be eligible for a more aggressive
treatment. Various approaches to anticipate the outcome
by grading the severity of peritonitis have been pro-
posed. They generally rely on scoring systems such as
APACHE II and the Mannheim Peritonitis Index (MPI).
Data on the burden and outcome of peritonitis in

sub-Saharan Africa are very scarce and few studies have
attempted a differential analysis of various causes of
diffuse peritonitis. As a consequence, surgeons per-
forming in these areas of the world generally lack man-
agement guidelines which are adapted to their local
conditions characterized by absence of health insur-
ance, poor technical background and limited access to
intensive care unit.
The aim of this study is to identify the most com-

mon causes of diffuse peritonitis in the tropical lati-
tudes and their relative contribution to morbidity and
to death toll. The ultimate goal is to help surgeons
identify cases which are likely to require a more ag-
gressive therapy and rationalize the decision to refer
patients towards a center with an intensive care unit.
We hypothesized that peritonitis secondary to peptic
ulcer perforation was the highest contributor to death
toll in the tropics.

Methods
Study design and setting
This observational retrospective analysis covered a
period of 7 years (from January 01st 2007 to December
31st 2013) in the two regional hospitals of the Fako div-
ision in the South-West Region of Cameroon. These
level III institutions are located in the cities of Limbe
and Buea respectively and are easily accessible from
most tributary health institutions thanks to the accept-
able road network of the Fako division. They have a total
admission capacity of 326 beds. The total catchment

population is estimated at 527,000 people. These two in-
stitutions are organized in a similar model with an emer-
gency department where all urgent cases are initially
admitted. Cases requiring surgery are transferred to cor-
responding surgical wards with a cumulated admission
capacity of 58 beds managed by four surgeons during
the study period. Surgical interventions are carried out
in one of the two operative rooms of each institution.
They both possess a laboratory and an imaging depart-
ment where most basic work-up can be performed.
Computerized tomography, bacterial culture and inten-
sive care units are available in none of the institutions.
Cases requiring more specialized investigations or inten-
sive care can however be referred to the city of Douala
located about 70 km from both cities where two large
central hospitals possessing all the services are available
and functional.

Study population and procedure
We included in this study all patients operated on for an
intra-abdominal sepsis for which a final diagnosis of dif-
fuse peritonitis was made. Diffuse peritonitis was defined
as any intra-abdominal infection extending beyond the
transverse mesocolon. The exclusion criteria were the
following:

– All patients with a localized peritonitis.
– All patients with a primary peritonitis defined as

diffuse peritonitis with no identifiable source of
infection during surgical exploration.

– All patients with suspected peritonitis for whom a
laparotomy was not performed.

– All patients whose file did not contain follow-up
data.

Data source included admission registers of the
emergency department, patient’s admission files, post-
operative note registers and report books of the surgi-
cal wards. For each patient included, we recorded on a
pre-designed data collection form data regarding pa-
tient’s characteristics, clinical and para-clinical charac-
teristics of the peritonitis, findings of the surgical
exploration, follow-up data and final outcome. Sepsis,
septic shock and multiorgan failure were defined
according to the American College of Chest Physicians/
Society of Critical Care Medicine Consensus Conference
Committee of 1991 as modified in 2001 [19, 20]. Only ad-
verse events occurring during the same admission were
considered.
The characteristics of the peritonitis were classified

according to the MPI which has been extensively used
to predict the outcome of various forms of peritonitis
[6, 21, 22]. The severity of complications was graded
according to the Clavien-Dindo classification [23, 24].
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Statistical analysis
All data were entered in an excel database (Excel
2007, Microsoft corporation®) and later one converted
into an Epi-info 7 for the purpose of statistical ana-
lysis. Pairwise comparisons were done using Epi-info
Statalc function. Spontaneous comparisons were done
using STATA 10.

Ethical consideration
The procedures of this study respected the Helsinki
declaration and were in conformity with the laws of
the republic of Cameroon about research on human
subjects. An ethical approval was obtained from the
Institutional Review Board of the University of Buea.

Reporting
The STROBE guidelines were used in reporting this
study [25].

Results
Patient’s characteristics
A total of 378 patients were admitted in these two insti-
tutions with the post-operative diagnosis of acute diffuse
peritonitis over the study period.
These included 230 patients from Buea Regional

Hospital and 148 patients from Limbe Regional hospital.
A total of 73 patients were excluded for the following
reasons:

– Thirty four records had incomplete data. These
included four patients with a presumptive diagnosis
of peritonitis who died before a laparotomy could be
performed.

– For the remaining 39 files, analysis of the operative
notes indicated that no cause was identified for the
peritonitis during surgical exploration and they were
classified as primary peritonitis.

A total of 305 files could finally be analyzed, 201
(65.9 %) from Buea Regional Hospital and 104 (34.1 %)
from Limbe Regional Hospital.
Our sample included 168 males and 137 females, giv-

ing a sex-ratio of 1.23/1. The ages of our patients ranged
from 3 to 82 years with a mean of 30.6 ± 16.0 years. As
shown on Fig. 1, a total of 269 patients (88.2 %) were
aged 50 years or below.

Characteristics of the peritonitis
As shown in Table 1, the most common clinical find-
ings were diffuse abdominal pain (100 %), abnormal
temperature (83 %) and signs of peritoneal irritation
(tenderness, rebound tenderness, guarding, rigidity:
91 %). A total of 138 patients (45 %) presented with
signs of sepsis on admission. The delay between onset

of symptoms and admission ranged from 16 h to
9 days with a mean of 3.62 days.
Most patients (80 %) for whom a leucocyte count was

requested and had a leucocytosis above 12.000/ml.
The diagnosis of acute generalized peritonitis was sus-

pected on clinical ground in all cases and the most com-
mon confirmatory tool was ultrasound used in 238
(78 %) cases. The cause of peritonitis was suspected pre-
operatively based on the combination of clinical and
ultrasonographical findings in 246 (81 %) of cases. An
erect chest X-ray was requested and performed in 231
(75.7 %) patients and revealed a pneumoperitoneum in
37 % of cases, all with a final diagnosis of either peptic
ulcer or small bowel perforation.
All patients with a suspicion of diffuse peritonitis had

an antibiotic regimen started in the emergency depart-
ment. As shown on Fig. 2, most patients (79 %) received
a combination of ceftriaxone and metronidazole with or
without gentamicine.
Table 2 indicates all the causes of diffuse peritonitis

as reported by the surgical exploration. According to
this table, the five most common causes included
peptic ulcer perforation (n = 69), complications of
acute appendicitis (n = 53), post-operative peritonitis
(n = 44), typhoid related perforation of the terminal
ileum (n = 43) and abdominal injuries (38). As Table 3
shows, the age distribution of these five most com-
mon causes of diffuse peritonitis indicates that almost
75 % of cases of typhoid perforation of small bowel
occurred before the age of 20. Also, 26 of the 44
cases of post-operative diffuse peritonitis (59 %) were
consecutive to the septic complications of illegal abor-
tion, performed by a health care provider out of the
hospital in most cases.
When assessing the severity of the peritonitis, the MPI

ranged from 6 to 34 points with a mean of 19.88 ± 9.68.
We divided our patients in three groups: those with a
MPI of <15, those with MPI ranging from 16 to 25 and
those with MPI >26. As shown on Fig. 3, 60 (19.7 %) pa-
tients had a MPI > 26.
Analysis of post-operative notes indicated that source

control was successful in 286 patients (93.8 %). All cases
of peptic ulcer perforation were located on the proximal
duodenum, except for three cases of gastric ulcers. The
most frequent treatment modality for cases of peptic
ulcer perforation was suture with omentum patch after
Graham applied in 92.8 % of patients. Three patients
(4.34 %), all from Limbe Regional hospital had a bilateral
trunkal vagotomy performed as definitive treatment of
the peptic ulcer disease. All typhoid related perforations
of the small bowel were located in the last 100 cm of the
ileum. Simple suturing of the ileal perforation was the
most frequently used treatment modality applied in 31
(74.4 %) of patients.
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Outcome
The outcome data are shown in Table 4-6. A total of
142 complications were recorded in 96 patients
(31.5 % complication rate). The most common com-
plications recorded included wound dehiscence, sep-
sis, prolonged paralytic ileus and multi-organ failure.
The most common combination was the association
of signs of septic shock with paralytic ileus. Accord-
ing to the Clavien-Dindo classification, as shown in
Fig. 4, when excluding those who died (classified as
Clavien-Dindo V), the majority of patients developed
a Grade I complication. A total of 100 of these com-
plications occurred in 84 of the 247 patients whose
laparotomy was performed for one of the five most

common causes of diffuse peritonitis listed above
(34 % complication rate). According to Table 7, septic
shock and multi-organ failure were very frequent
complications in patients with typhoid perforation of
the ileum. Patients with MPI of 16 or more carried a
significantly higher risk of developing a complication
(P < 0.0001). Differential analysis indicates that pa-
tients with typhoid perforation of the terminal ileum
carried a significantly higher risk of developing a
complication (p = 0.002).
A total of 46 patients were reported death during the

course of management, giving an overall mortality rate
of 15.1 %. The most common cause of death was septic
shock. Those who died each developed a mean of 1.43
complications. Two patients died in the operative room,
both with a severe pre-operative sepsis. Differential ana-
lysis of mortality of various causes of peritonitis indi-
cated that the highest contributors to death toll were
perforation of terminal ileum (34.7 % of deaths), post-
operative peritonitis (19.5 %) and peptic ulcer perfor-
ation (15.2 %). As shown on Table 4, perforation of
sigmoid colon, perforation of the terminal ileum and
post-operative peritonitis carried a significantly higher
relative risk of death.

Discussion
This study is one of the few conducted in the LMICs,
that includes a large sample size and analyzes complica-
tions and fatality rates for various causes of diffuse peri-
tonitis.. It is a contribution to the advocacy in favour of
global surgery as outlined by the Lancet commission for
Global surgery and its objectives for the year 2030 and
by the World Health Assembly’s resolutions on the need
to reduce the global burden of surgical conditions po-
tentially correctable by surgery, especially in Low and
middle income countries [26, 27].

Fig. 1 Age and sex distribution of cases of diffuse peritonitis in Limbe and Buea Regional Hospitals

Table 1 Clinical and para-clinical characterisitics of diffuse
community acquired peritonitis in Limbe and Buea Regioanl
Hospitals

Clinical and para-clinical findings Number Percentage

Abdominal pain 305 100

Nausea/vomiting 128 42

Diarrhea/constipation 214 70.1

Fever or hypothermia 253 83

Tachycardia 219 71.8

Tachypnoea 133 43.6

Abdominal distention 198 64.7

Signs of peritoneal irritation 277 90.8

Signs of shock 138 45.1

Leucocyte count >12.000 138/196 80.4

Leucocyte count < 4000 32/196 16.3

Pneumoperitoneum 86/231 37.22

Air fluid levels 82/231 35.5

Suggestive ultrasound findings 156/238 96.9
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Our study suggests that spontaneous perforation of
small bowel, usually typhoid fever related is a substantial
problem especially in paediatric populations. Also, peptic
ulcer perforation is still a major concern in these areas
of the world. Septic complications of illegal abortions
also require a specific attention. Large proportion of pa-
tients with diffuse peritonitis still present to the hospital
with unacceptable delays and this probably accounts for

the high incidence of sepsis and high MPI scores at the
time of diagnosis with the consequences that it entails in
terms of outcome. In settings with limited technical
background, the diagnosis of this common clinical entity
can still rely largely on clinical arguments. Patients oper-
ated on for diffuse peritonitis are likely to develop
wound dehiscence, sepsis, prolonged paralytic ileus or
multi-organ failure. These complications often occur in

Fig. 2 The various antibiotic regimens proposed to patients with diffuse community acquired peritonitis in Limbe and Buea. CEF +Metro: combination
of ceftriaxone and metronidazole. CEF +Metro + Genta: combination of ceftriaxone, metronidazole and gentamicine. Amox-clav +Metro: combination of
amoxicillin-clavulanic acid and metronidazole. Amox-clav +Metro + genta: combination of amoxicillin-clavulanic acid, metronidazole and gentamicine.
Ampi + Genta +Metro: combination of Ampicillin,Gentamicine and Metronidazole

Table 2 Relative frequency and sex distribution of causes of diffuse community acquired peritonitis in Limbe and Buea Regional
hospitals

Cause Males Females Total Percentage

Peptic Ulcer Perforation 49 20 69 22.6

Spontaneous perforation of terminal ileum 19 24 43 14.1

Complications of acute appendicitis 34 19 53 17.4

Splenic Abscess 4 2 6 2

Tubo-Ovarian Abscess 0 7 7 2.3

Acute cholecystitis 1 7 8 2.6

Incarcerated hernia 8 0 8 2.6

Intestinal obstruction 4 9 13 4.3

Intussusception 3 0 3 1

Volvulus of sigmoid colon 8 1 9 3

Infection of haemoperitoneum 0 2 2 0.6

Rupture of liver abscess 1 1 2 0.6

Hospital-acquired 10 34 44 14.4

Blunt abdominal injury 21 6 27 8.9

Penetrating abdominal injury 6 5 11 3.6

Total 168 137 305 100
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combination especially in those with typhoid related
small bowel perforation, and can be deadly in more than
15 % of cases. The highest contributors to death toll are
all cases of peritonitis originating from bowel perfora-
tions, especially those related to complications of ty-
phoid fever which is endemic in the region.
This study brings to light once more the crucial

problem of filing and conservation of data in LMICs
with nearly 10 % of patients excluded for incomplete
data. However, higher rates of patients with incom-
plete files have been reported in similar settings [2].
Also, it is questionable how the findings of this study
can be compared to those from other centers where
all the facilities for diagnosis and management are
available. In particular, the absence of equipment for
the laparoscopic approach is likely to influence the
outcome. It has been reported that this approach
could be proposed to as much as 27 % of patients [5]
with a supposedly better outcome. Our choice to
limit this study to diffuse peritonitis is inspired by the

fact that this form of peritonitis is by far the most
frequent with a higher death toll [3–5].
While multiple reports indicate that diffuse peritonitis,

especially when related to bowel perforation seem to
affect young patients with a predominance of male sex
[4, 8, 17, 28, 29], major differences in causes between
LMICs and developed countries have been reported. In
general, patients from LMICs tend to suffer perforations
of the proximal gut while does in the western countries
are more often affected with perforations of the large in-
testine [30]. The five most common causes of secondary
peritonitis described in our study have been reported in
numerous studies in similar settings [7, 9, 12, 29, 31, 32].
Peptic ulcer perforation is still a frequent complication
and affects the duodenum in the large majority of cases
[7, 9, 33, 34]. Typhoid related perforation of the ileum
appears to be a major problem in paediatric popula-
tions together with appendicular peritonitis [35–37].
Involvement of the biliary tract is rare as opposed to
findings of western countries [5]. Health care induced

Table 3 Age distribution of the five most common causes of diffuse community acquired peritonitis in Limbe and Buea

Age group Peptic ulcer perforation Perforation of terminal ileum Complications of appendicitis Hospital-acquired Abdominal injuries Total

0–10 years 0 11 3 0 6 20

11–20 years 14 21 14 12 13 74

21–30 years 27 5 22 22 11 87

31–40 years 15 3 10 7 4 39

41–50 years 7 1 3 3 1 15

51–60 years 4 1 1 0 2 8

61–70 years 0 1 0 0 1 2

71–80 years 1 0 0 0 0 1

>80 years 1 0 0 0 0 1

Total 69 43 53 44 38 247

Fig. 3 Distribution of cases of diffuse peritonitis in Limbe and Buea Regional Hospitals according to Mannheim Peritonitis index
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peritonitis represents a smaller fraction but tend to
be more severe [4, 38].
Late presentation is a major concern in many areas

of the world and delays as long as 13 days have been
reported [11, 16, 17]. The absence of modern diag-
nostic tools in settings with limited technical back-
ground cannot be considered a major problem as
diffused peritonitis can generally be diagnosed or at
least suspected on purely clinical grounds in more
than 97 % of cases [8, 39].
The choice of antibiotics seem to rely to a large extend

on the fact that E. coli has been identified as the most
frequent causative agent [8, 40]. Its sensitivity pattern
validates our choice of antibiotics combination which el-
ements are very widely used [40, 41], although some
studies have reported other germs with a different sensi-
tivity pattern [42]. The replacement of 3rd generation
cephalosporin by ampicillin in the protocol has been
proved to be a valid cost-effective regimen, especially if

combined with gentamicin [43]. The use of chloram-
phenicol must be advocated in cases of perforation of
terminal ileum suspected to be of typhoid origin [29].
Tertiary peritonitis is frequently polymicrobial and a
strategy to tackle fungal infection needs to be considered
[3, 38].
Although numerous scoring systems have been pro-

posed to assess the severity of peritonitis, MPI has been
largely recognized as a valid and reliable predictor of
outcome [6, 8, 21, 44]. This simple, purely clinical as-
sessment tool is particularly adapted to settings with
limited access to para-clinical work-up tools and can be
extensively used with accuracy comparable to other vali-
dated tools such as the various version of the APA-
CHE scoring system [5, 10].
There is strong evidence that the management of dif-

fuse peritonitis should still rely on three fundamental
principles: (1) Elimination of the source of infection; (2)
reduction of bacterial contamination of the peritoneal

Table 4 outcome of the management of diffuse peritonitis in Limbe and Buea Regional Hospitals

Complications recorded

Type of complication Number recorded Percentage

Sepsis 28 9.2

Respiratory infection 6 2

Multi-organ failure 17 5.6

Wound dehiscence 36 11.8

Prolonged paralytic ileus 23 7.5

Post-operative peritonitis 12 4

Post-operative fistula 4 1.3

Residual/recurrent abscess 16 5.2

Fig. 4 Distribution of complications recorded in our patients according to the Clavien-Dindo classification
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cavity; and (3) prevention of persistent or recurrent
intra-abdominal infection [4]. Concerning the suppres-
sion of the cause, the source of peritonitis can usually be
controlled in almost 90 % of cases [4, 28, 45]. Generally
it appears that surgeon seem to be generally reluctant
using the laparoscopic approach [5]. It has been proven
that the results of this approach are equivalent to those
of open surgery [13]. In peptic ulcer perforations, the
surgical definitive treatment of the peptic ulcer disease is
rarely proposed and procedures such has suture and
omentoplasty after Graham is generally considered suffi-
cient on the condition that the medical treatment be
proposed post-operatively [3, 46]. This approach has the
advantage of shortening the operation time and

improving the outcome, especially in patients with sep-
sis. In fact, the results of treatment of all bowel perfor-
ation seem to favour simple suturing rather that
resections and anatomosis, especially in typhoid related
perforations of the small bowel [3, 16, 46–48]. The need
to protect the suture or anastomosis with a loop ileos-
tomy has been discussed [36]. The prevention of persist-
ent intra-abdominal infection currently opposes two
strategies: on-demand re-laparotomy and systematic
planned relaparotomies. Current literature seem to
favour the on-demand approach in terms of length of
hospitalization and intensive care unit stay [3, 49–51].
Morbidity and mortality rates are extremely variable

and do not seem to be superior in settings with a limited
technical background [4, 8, 9, 18, 28, 29, 39, 45, 52],
even in tertiary peritonitis [38]. The mortality rate re-
ported in our study is unacceptably high. This is
probably a direct consequence of some of the local
conditions of surgical practice such as the scarcity of
surgeons, the lack of appropriate diagnosis and man-
agement tools and the socio-economic conditions
characterized by the total absence of social security
even for such critical and potentially deadly condi-
tions. Also, they are no clear standards and guidelines
for the management of surgical emergencies which
are adapted our settings. However, this heavy mortal-
ity rate is not exceptional. It is comparable to what
have been reported in other regions and countries
with similar settings [43, 46]. Even in some western
countries, overall complication rates as high as 41 %
have been reported [39, 45].

Table 5 Outcome of the management of diffuse peritonitis in
Limbe and Buea Regional Hospitals

Complication rates for the five most common causes of diffuse
peritonitis

Cause of
peritonitis

Number with
complications

Complication
rate

Risk
ratio
(RR)

95 %
CI

Fisher’s
P-value

Peptic ulcer
perforation

18 25.4 % 0.77 0.50,
1.19

0.25

Perforation
of ileum

25 58.1 % 1.77 1.30,
2.41

0.002

Acute
appendicitis

13 24.5 % 0.74 0.45,
1.23

0.26

Post-
operative

14 31.8 % 0.97 0.61,
1.54

1.00

Abdominal
injury

12 31.6 % 0.96 0.58,
1.58

1.00

Table 6 Outcome of the management of diffuse peritonitis in Limbe and Buea Regional Hospitals

Analysis of mortality rate

Cause of peritonitis Number of deaths Mortality rate Contribution to death toll Risk ratio (RR) 95 % CI Fisher’s P-value

Peptic Ulcer Perforation 7 10.1 % 15.2 % 0.67 0.32, 1.43 0.34

Spontaneous perforation of
terminal ileum

16 37.2 % 34.7 % 2.47 1.54, 3.95 0.001

Complications of acute appendicitis 4 7.6 % 8.7 % 0.50 0.19, 1.33 0.20

Splenic Abscess 0 0 0 0 Undefined 0.60

Tubo-Ovarian Abscess 0 0 0 0 Undefined 0.60

Acute cholecystitis 0 0 0 0 Undefined 0.61

Incarcerated hernia 1 12.5 % 2.2 % 0.83 0.13, 5.29 1.00

Intestinal obstruction 2 15.4 % 4.4 % 1.02 0.28, 3.75 1.00

Intussusception 0 0 0 0 Undefined 1.00

Perforation of sigmoid colon 4 44.4 % 8.7 % 2.95 1.35, 6.41 0.04

Infection of haemoperitoneum 0 0 0 0 Undefined 1.00

Rupture of liver abscess 0 0 0 0 Undefined 1.00

Post-operative 9 20.5 % 19.5 % 1.36 0.71, 2.57 0.38

Abdominal injury 3 7.9 % 6.6 % 0.52 0.17, 1.60 0.33

Total 46 15.1 % 100 % Ref. - -
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In differential analysis of relative contributors to death
toll, our study clearly points complications of typhoid
fever as a major problem. Over the past two decades,
the trend of mortality of this type of peritonitis has been
on the decline [16, 53, 54]. Such reduction can only be
achieved by early recognition and diagnosis, timely sur-
gical intervention, appropriate antibiotics and surgical
technique and peri-operative care which all play a key
role in reducing mortality in typhoid intestinal perfor-
ation [53]. Also, policies on typhoid vaccine and public
health education may help to reduce morbidity and mor-
tality due to this endemic disease [55].
Some factors have been reported as related to the

morbidity of diffuse peritonitis. One of these factors is
the delay before intervention which is considered by
many as an important key [2, 4, 6, 17, 56, 57]. Other fac-
tors include the source of peritonitis with a higher
complication rate for bowel perforations [4, 52, 58]
and MPI [21, 22, 56]. The ability to suppress the
source of infection also seems to play an important
role [58].
The types of complications recorded in our study are

generally the rule, especially in low-income settings [29,
31, 37, 59, 60]. Adesunkanmi et al. recorded 58 % of
wound dehiscence in a neighbouring country [29].
Despite all the recent advances in the medical man-

agement of peptic ulcer disease, its contribution to
the death toll of diffuse peritonitis is still unaccept-
ably high and can be predicted with special scoring
systems [14, 15, 34, 61]. It has been reported that the
number of deaths attributable to peptic ulcer perfor-
ation is seven times the one of acute appendicitis
[13]. Although the outcome of management of ty-
phoid related perforation of small bowel seems to
have improved over the recent years, it is still fre-
quently reported as a major contributor to mortality
rates [1, 18, 47]. Recognized mortality factors include

age, origin of sepsis, MPI greater than 26 and multi-
organ failure [6, 8, 21, 44, 58, 62]. Demmel et al. re-
ported more than 50 % of sepsis related deaths [21].

Conclusion
Diffuse peritonitis is still a major life-threatening condi-
tion in LMICs. The diagnosis can reasonably still rely to
a very large extend on a meticulous clinical assessment
rather than sophisticated tools such as CT scan. In all
cases, the clinical assessment must lead to the estima-
tion of severity based on simple but reliable grading sys-
tems such as the MPI. Peritonitis originating from the
perforation of a hollow viscus deserves special attention.
The morbidity and mortality rates of diffuse peritonitis
in the Fako are unacceptable high and health authorities
need to consider the need for financing the management
of such life-threatening surgical conditions as it is the
main way to mprove their outcome. Some specific situa-
tions require special attention based on public health
intervention. These include typhoid ileal perforation for
which prevention and early detection are desirable, espe-
cially in children. Once the peritonitis has occurred, the
adjustment of antibiotic regimen to match the special
sensitivity pattern of Salmonella typhi will likely improve
overall outcome. The same approach is applicable to
complications of peptic ulcer perforation for which the
reinforcement of the identification and management of
patients suffering from this medical condition before
perforation occurs would be beneficial.
For the prevention of persistent abdominal sepsis,

surgeons in low-income setting can safely apply the on
demand re-laparotomy approach which is likely to be
cost-effective.
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Table 7 Complications recorded in patients operated for the five most common causes of peritonitis in Limbe and Buea regional
Hospitals

Cause Peptic ulcer
perforation

Perforation of
terminal ileum

Complications
of appendicitis

Post-operative Abdominal
injuries

Total

Complication

Septic shock 4 10 2 4 1 21

Respiratory infection 3 1 0 0 1 5

Multi-organ failure 3 5 2 2 0 12

Surgical site infection 1 3 6 0 1 11

Wound dehiscence 4 5 1 0 1 11

Prolonged paralytic ileus 4 6 1 2 2 15

Post-operative peritonitis 2 1 2 4 1 10

Post-operative fistula 0 2 0 0 0 2

Residual abscess 2 3 2 3 3 13

Total 23 36 16 15 10 100

Chichom-Mefire et al. World Journal of Emergency Surgery  (2016) 11:14 Page 9 of 11



Authors’ contributions
CM contributed in designing the study, writing the protocole, analyzing the
data, conceiving, writing and reviewing the final paper. FA contributed in
designing the study, writing the protocole, collecting and analyzing the data
and reviewing the final version of the paper. NN contributed in designing
the study, analyzing the data, drafting and revising the final paper. All
authors read and approved the final manuscript.

Acknowledgement
The authors wish to acknowledge the contribution of Dr Julius Atashili†, M.D.
and PhD, senior epidemiologist of blessed memory who contributed to the
statistical analysis of the data and kindly accepted to review the final version
of the article.

Received: 30 December 2015 Accepted: 6 April 2016

References
1. Stewart B, Khanduri P, McCord C, Ohene-Yeboah M, Uranues S, Vega Rivera F,

Mock C. Global disease burden of conditions requiring emergency surgery. Br J
Surg. 2014;101(1):e9–e22. doi:10.1002/bjs.9329.

2. Ofoegbu CK, Odi T, Ogundipe O, Taiwo J, Solagberu BA. Epidemiology of
non-trauma surgical deaths. West Afr J Med. 2005;24(4):321–4.

3. Sartelli M, Viale P, Catena F, Ansaloni L, Moore E, Malangoni M, Moore FA,
Velmahos G, Coimbra R, Ivatury R, Peitzman A, Koike K, Leppaniemi A, Biffl
W, Burlew CC, Balogh ZJ, Boffard K, Bendinelli C, Gupta S, Kluger Y, Agresta
F, Di Saverio S, Wani I, Escalona A, Ordonez C, Fraga GP, Junior GA, Bala M,
Cui Y, Marwah S, Sakakushev B, Kong V, Naidoo N, Ahmed A, Abbas A,
Guercioni G, Vettoretto N, Díaz-Nieto R, Gerych I, Tranà C, Faro MP, Yuan KC,
Kok KY, Mefire AC, Lee JG, Hong SK, Ghnnam W, Siribumrungwong B, Sato
N, Murata K, Irahara T, Coccolini F, Segovia Lohse HA, Verni A, Shoko T. 2013
WSES guidelines for management of intra-abdominal infections. World J
Emerg Surg. 2013;8(1):3.

4. Sartelli M, Catena F, Ansaloni L, Coccolini F, Corbella D, Moore EE,
Malangoni M, Velmahos G, Coimbra R, Koike K, Leppaniemi A, Biffl W,
Balogh Z, Bendinelli C, Gupta S, Kluger Y, Agresta F, Di Saverio S, Tugnoli G,
Jovine E, Ordonez CA, Whelan JF, Fraga GP, Gomes CA, Pereira GA, Yuan KC,
Bala M, Peev MP, Ben-Ishay O, Cui Y, Marwah S, Zachariah S, Wani I,
Rangarajan M, Sakakushev B, Kong V, Ahmed A, Abbas A, Gonsaga RA,
Guercioni G, Vettoretto N, Poiasina E, Díaz-Nieto R, Massalou D, Skrovina M,
Gerych I, Augustin G, Kenig J, Khokha V, Tranà C, Kok KY, Mefire AC, Lee JG,
Hong SK, Lohse HA, Ghnnam W, Verni A, Lohsiriwat V, Siribumrungwong B,
El Zalabany T, Tavares A, Baiocchi G, Das K, Jarry J, Zida M, Sato N, Murata K,
Shoko T, Irahara T, Hamedelneel AO, Naidoo N, Adesunkanmi AR, Kobe Y,
Ishii W, Oka K, Izawa Y, Hamid H, Khan I, Attri A, Sharma R, Sanjuan J, Badiel
M, Barnabé R. Complicated intra-abdominal infections worldwide: the
definitive data of the CIAOW Study. World J Emerg Surg. 2014;9:37

5. Gauzit R, Péan Y, Barth X, Mistretta F, Lalaude O, Top Study Team.
Epidemiology, management, and prognosis of secondary non-postoperative
peritonitis: a French prospective observational multicenter study. Surg Infect
(Larchmt). 2009;10(2):119–27.

6. Scapellato S, Parrinello V, Sciuto GS, Castorina G, Buffone A, Cirino E.
Valuation on prognostic factors about secondary acute peritonitis: review of
255 cases. Ann Ital Chir. 2004;75(2):241–5. discussion 246.

7. Bali RS, Verma S, Agarwal PN, Singh R, Talwar N. Perforation
peritonitis and the developing world. ISRN Surg. 2014:105492.
doi:10.1155/2014/105492.

8. Agrawal CS, Niranjan M, Adhikary S, Karki BS, Pandey R, Chalise PR. Quality
assurance in the management of peritonitis: a prospective study. Nepal
Med Coll J. 2009;11(2):83–7.

9. Agarwal N, Saha S, Srivastava A, Chumber S, Dhar A, Garg S. Peritonitis:
10 years’ experience in a single surgical unit. Trop Gastroenterol.
2007;28(3):117–20.

10. Ahuja A, Pal R. Prognostic scoring indicator in evaluation of clinical
outcome in intestinal perforations. J Clin Diagn Res. 2013;7(9):1953–5.

11. Chakma SM, Singh RL, Parmekar MV, Singh KH, Kapa B, Sharatchandra
KH, Longkumer AT, Rudrappa S. Spectrum of perforation peritonitis.
J Clin Diagn Res. 2013;7(11):2518–20.

12. 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.

13. Søreide K, Thorsen K, Søreide JA. Strategies to improve the outcome
of emergency surgery for perforated peptic ulcer. Br J Surg.
2014;101(1):e51–64.

14. Arici C, Mesci A, Dincer D, Dinckan A, Colak T. Analysis of risk factors
predicting (affecting) mortality and morbidity of peptic ulcer perforations.
Int Surg. 2007;92(3):147–54.

15. Møller MH, Engebjerg MC, Adamsen S, Bendix J, Thomsen RW. The
Peptic Ulcer Perforation (PULP) score: a predictor of mortality following
peptic ulcer perforation. A cohort study. Acta Anaesthesiol Scand.
2012;56(5):655–62.

16. Ugochukwu AI, Amu OC, Nzegwu MA. Ileal perforation due to typhoid fever -
review of operative management and outcome in an urban centre in Nigeria.
Int J Surg. 2013;11(3):218–22.

17. Sanogo ZZ, Camara M, Doumbia MM, Soumaré L, Koumaré S, Keïta S,
Koïta AK, Ouattara MA, Togo S, Yéna S, Sangaré D. Digestive tract
perforations at Point G Teaching Hospital in Bamako. Mali Mali Med.
2012;27(1):19–22.

18. Nuhu A, Dahwa S, Hamza A. Operative management of typhoid ileal
perforation in children. Afr J Paediatr Surg. 2010;7(1):9–13.

19. Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, Cook D, Cohen J, Opal
SM, Vincent JL, Ramsay G. SCCM/ESICM/ACCP/ATS/SIS. 2001 SCCM/ESICM/
ACCP/ATS/SIS International Sepsis Definitions Conference. Crit Care Med.
2003;31(4):1250–6.

20. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA, Schein RM,
Sibbald WJ. Definitions for sepsis and organ failure and guidelines for the
use of innovative therapies in sepsis. The ACCP/SCCM Consensus
Conference Committee. American College of Chest Physicians/Society of
Critical Care Medicine. Chest. 1992;101(6):1644–55.

21. Demmel N, Maag K, Osterholzer G. The value of clinical parameters for
determining the prognosis of peritonitis–validation of the Mannheim
Peritonitis Index. Langenbecks Arch Chir. 1994;379(3):152–8.

22. Tan KK, Bang SL, Sim R. Surgery for small bowel perforation in an Asian
population: predictors of morbidity and mortality. J Gastrointest Surg.
2010;14(3):493–9.

23. Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D, Schulick RD,
de Santibañes E, Pekolj J, Slankamenac K, Bassi C, Graf R, Vonlanthen R,
Padbury R, Cameron JL, Makuuchi M. The Clavien-Dindo classification of
surgical complications: five-year experience. Ann Surg. 2009;250(2):
187–96.

24. Mentula PJ, Leppäniemi AK. Applicability of the Clavien-Dindo classification
to emergency surgical procedures: a retrospective cohort study on 444
consecutive patients. Patient Saf Surg. 2014;8:31.

25. von Elm E, Altman DG, Egger M, et al. STROBE Initiative. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
Statement: guidelines for reporting observational studies. Int J Surg.
2014;12(12):1495–9.

26. Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso N, Ameh EA, et al.
Global Surgery 2030: evidence and solutions for achieving health, welfare,
and economic development. Lancet. 2015;386(9993):569–624.

27. Debas HT, Donkor P, Gawande A, Jamison DT, Kruk ME, Mock CN, editors.
Essential Surgery: Disease Control Priorities, Third Edition (Volume 1).
Washington (DC): The International Bank for Reconstruction and
Development / The World Bank; 2015.

28. Stănescu D, Mihalache D, Irimescu O, Buciu A, Nistor A. Treatment of acute
peritonitis. Results in County Hospital Suceava with 317 cases. Rev Med Chir
Soc Med Nat Iasi. 2010;114(2):372–5.

29. Adesunkanmi AR, Badmus TA. Pattern of antibiotic therapy and clinical
outcome in acute generalized peritonitis in semi-urban and rural Nigerians.
Chemotherapy. 2006;52(2):69–72.

30. Sharma L, Gupta S, Soin AS, Sikora S, Kapoor V. Generalized peritonitis in
India–the tropical spectrum. Jpn J Surg. 1991;21(3):272–7.

31. Dieng M, Ndiaye A, Ka O, Konaté I, Dia A, Touré CT. Etiology and
therapeutic aspects of generalized acute peritonitis of digestive origin. A
survey of 207 cases operated in five years. Mali Med. 2006;21(4):47–51.

32. Ohene-Yeboah M. Causes of acute peritonitis in 1188 consecutive adult
patients in Ghana. Trop Doct. 2005;35(2):84–5.

33. Afridi SP, Malik F, Ur-Rahman S, Shamim S, Samo KA. Spectrum of
perforation peritonitis in Pakistan: 300 cases Eastern experience. World J
Emerg Surg. 2008;3:31.

34. Ohene-Yeboah M, Togbe B. Perforated gastric and duodenal ulcers in an
urban African population. West Afr J Med. 2006;25(3):205–11.

Chichom-Mefire et al. World Journal of Emergency Surgery  (2016) 11:14 Page 10 of 11

http://dx.doi.org/10.1002/bjs.9329
http://dx.doi.org/10.1155/2014/105492


35. Osifo OD, Ogiemwonyi SO. Peritonitis in children: our experience in Benin
City, Nigeria. Surg Infect (Larchmt). 2011;12(2):127–30.

36. Khalid S, Burhanulhuq, Bhatti AA. Non-traumatic spontaneous ileal
perforation: experience with 125 cases. J Ayub Med Coll AbbOttabad.
2014;26(4):526–9.

37. Oheneh-Yeboah M. Postoperative complications after surgery for typhoid
ileal perforation in adults in Kumasi. West Afr J Med. 2007;26(1):32–6.

38. Panhofer P, Izay B, Riedl M, Ferenc V, Ploder M, Jakesz R, Götzinger P..
Age, microbiology and prognostic scores help to differentiate
between secondary and tertiary peritonitis. Langenbecks Arch Surg.
2009;394(2):265–71.

39. Memon AA, Siddiqui FG, Abro AH, Agha AH, Lubna S, Memon AS. An audit
of secondary peritonitis at a tertiary care university hospital of Sindh,
Pakistan. World J Emerg Surg. 2012;7:6.

40. Mouaffak Y, Boutbaoucht M, Soraa N, Chabaa L, Salama T, Oulad Saiad M,
Younous S. Bacteriology of community-acquired peritonitis in children
treated in the university hospital of Marrakech. Ann Fr Anesth Reanim.
2013;32(1):60–2.

41. Mittelkötter U, Endter F, Reith HB, Thielemann H, Schmitz R, Ihle P, Kullmann
KH. Prospective comparative observational study on the antibiotic
treatment of secondary peritonitis in Germany – efficacy and cost analysis.
Chirurg. 2003;74(12):1134–42.

42. Montravers P, Lepape A, Dubreuil L, Gauzit R, Pean Y, Benchimol D, Dupont
H. Clinical and microbiological profiles of community-acquired and
nosocomial intra-abdominal infections: results of the French prospective,
observational EBIIA study. J Antimicrob Chemother. 2009;63(4):785–94.

43. Ramakrishnaiah VP, Chandrakasan C, Dharanipragadha K, Sistla S,
Krishnamachari S. Community acquired secondary bacterial peritonitis in a
tertiary hospital of South India: an audit with special reference to peritoneal
fluid culture. Trop Gastroenterol. 2012;33(4):275–81.

44. Qureshi AM, Zafar A, Saeed K, Quddus A. Predictive power of Mannheim
Peritonitis Index. J Coll Physicians Surg Pak. 2005;15(11):693–6.

45. Seiler CA, Brügger L, Forssmann U, Baer HU, Büchler MW. Conservative
surgical treatment of diffuse peritonitis. Surgery. 2000;127(2):178–84.

46. Nuhu A, Kassama Y. Experience with acute perforated duodenal ulcer in a
West African population. Niger J Med. 2008;17(4):403–6.

47. Saxe JM, Cropsey R. Is operative management effective in treatment of
perforated typhoid? Am J Surg. 2005;189(3):342–4.

48. Caronna R, Boukari AK, Zaongo D, Hessou T, Gayito RC, Ahononga C,
Adeniran S, Priuli G. Comparative analysis of primary repair vs resection and
anastomosis, with laparostomy, in management of typhoid intestinal
perforation: results of a rural hospital in northwestern Benin. BMC
Gastroenterol. 2013;13:102.

49. Chichom Mefire A, Tchounzou R, Masso Misse P, Pisoh C, Pagbe JJ, Essomba
A, Takongmo S, Malonga EE. Analysis of operative indications and outcomes
in 238 re-operations after abdominal surgery in an economically
disadvantaged setting. J Chir (Paris). 2009;146(4):387–91.

50. Van Ruler O, Mahler CW, Boer KR, Reuland EA, Gooszen HG, Opmeer BC, de
Graaf PW, Lamme B, Gerhards MF, Steller EP, van Till JW, de Borgie CJ,
Gouma DJ, Reitsma JB. Boermeester MA: comparison of on-demand vs
planned relaparotomy strategy in patients with severe peritonitis: a
randomized trial. JAMA. 2007;298:865–72.

51. Rakić M, Popović D, Rakić M, Druzijanić N, Lojpur M, Hall BA, Williams BA,
Sprung J. Comparison of on-demand vs planned relaparotomy for
treatment of severe intra-abdominal infections. Croat Med J.
2005;46(6):957–63.

52. Ngowe Ngowe M, Toure A, Mouafo Tambo FF, Chichom A,
Tchounzou R, Ako-Egbe L, Sosso M. Prevalence and risk factors
associated with post-operative infections in the Limbe Regional
Hospital of Cameroon. The open Surgery Journal. 2014;8:1–8.

53. Anupama PK, Ashok AC, Rudresh HK, Srikantaiah HC, Girish KS, Suhas KR.
Mortality in Typhoid Intestinal Perforation-A Declining Trend. J Clin Diagn
Res. 2013;7(9):1946–8.

54. Mogasale V, Desai SN, Mogasale VV, Park JK, Ochiai RL. Wierzba TF Case
fatality rate and length of hospital stay among patients with typhoid
intestinal perforation in developing countries: a systematic literature review.
PLoS One. 2014;9(4):e93784.

55. Qamar FN, Azmatullah A, Bhutta ZA. Challenges in measuring
complications and death due to invasive Salmonella infections.
Vaccine. 2015;33 Suppl 3:C16–20.

56. Gedik E, Girgin S, Taçyildiz IH, Akgün Y. Risk factors affecting morbidity in
typhoid enteric perforation. Langenbecks Arch Surg. 2008;393(6):973–7.

57. Chichom Mefire A, Weledji PE, Verla VS, Lidwine NM. Diagnostic and
therapeutic challenges of isolated small bowel perforations after blunt
abdominal injury in low income settings: analysis of twenty three new
cases. Injury. 2014;45(1):141–5.

58. Wacha H, Hau T, Dittmer R, Ohmann C. Risk factors associated with
intraabdominal infections: a prospective multicenter study. Peritonitis Study
Group. Langenbecks Arch Surg. 1999;384(1):24–32.

59. Riché FC, Dray X, Laisné MJ, Matéo J, Raskine L, Sanson-Le Pors MJ, Payen D,
Valleur P, Cholley BP. Factors associated with septic shock and mortality in
generalized peritonitis: comparison between community-acquired and
postoperative peritonitis. Crit Care. 2009;13(3):R99. doi:10.1186/cc7931.

60. Bielecki K, Kamiński P, Klukowski M. Large bowel perforation: morbidity and
mortality. Tech Coloprocto. 2002;6(3):177–82.

61. Lohsiriwat V, Prapasrivorakul S, Lohsiriwat D. Perforated peptic ulcer: clinical
presentation, surgical outcomes, and the accuracy of the Boey scoring
system in predicting postoperative morbidity and mortality. World J Surg.
2009;33(1):80–5.

62. Hernández-Palazón J, Fuentes-García D, Burguillos-López S, Domenech-Asensi P,
Sansano-Sánchez TV, Acosta-Villegas F. Analysis of organ failure and mortality in
sepsis due to secondary peritonitis. Med Intensiva. 2013;37(7):461–7.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Chichom-Mefire et al. World Journal of Emergency Surgery  (2016) 11:14 Page 11 of 11

http://dx.doi.org/10.1186/cc7931

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design and setting
	Study population and procedure
	Statistical analysis
	Ethical consideration
	Reporting

	Results
	Patient’s characteristics
	Characteristics of the peritonitis
	Outcome

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgement
	References



