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Abstract 
Background: Peritonitis is one of the most common surgical emergency in 
tropical countries. It is still a significant cause of mortality and morbidity. 
This study aimed to describe the aetiology of acute non traumatic diffuse 
secondary peritonitis (ANDSP) and to report the outcome after treatment. 
Material and Methods: A retrospective survey of patients with ANDSP was 
carried out from January 2007 to December 2016 in the Digestive and Gener-
al Surgery Service of Bouaké Teaching Hospital in the central part of Côte 
d’Ivoire. The hospital is a tertiary referral centre and serves urban and rural 
population from Bouaké’s agglomeration but also from the whole central and 
northern parts of the country. During the study period, all patients found to 
have at laparotomy ANDSP were included. The analysed variables include 
epidemiologic charts, clinical presentation, cause of peritonitis, surgical treat-
ment, postoperative outcome and prognostic factors. Results: Over the stu-
died period 626 cases of ANDSP were operated on. The main aetiologies were 
gastroduodenal peptic ulcer perforation (n = 252, 41.1%), typhoid ileal perfo-
ration (n = 207, 33%) and appendicular peritonitis (n = 123, 19.6%). The 
mean duration of hospital stay was 13.8 ± 9.6 days (range 8 - 87 days). The 
length of hospital stay was significantly influenced by postoperative compli-
cations (23.5 ± 5.4 days versus 10.8 ± 2.7 days P = 0.000000). Two hundred 
and sixty one postoperative complications were recorded in 242 patients 
(38.6%) with wound infection being the commonest postoperative complica-
tion. A repeat laparotomy was indicated in 73 patients. Eigthy (n = 80) pa-
tients died (mortality 11.2%). Risk factors for death were hemodynamic shock, 
ASA > II, Age ≥ 60 years, M PI > 29 and digestive sutures performed in septic 
environment below the transverse mesocolon. Conclusion: The spectrum of 
aetiology of ANDSP in this tropical area is different from the one observed in 
the Western countries. Proper treatment of typhoid fever and amoebiasis can 
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reduce the incidence of peritonitis. Early consultation together with adequate 
resuscitation and surgical management can improve the prognostic which 
still remains poor. 
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1. Introduction 

Acute peritonitis is one of the most common surgical emergencies encountered 
by surgeon the world over. On the basis of source and nature of microbial 
contamination acute peritonitis is classified as primary, secondary and tertiary 
[1]. Acute secondary peritonitis is the most common form of peritonitis en-
countered; it can be also classified as traumatic or non traumatic. It is known 
that non-trauma related conditions are still responsible for a high number of 
in-hospital deaths and require specific attention, especially in Africa [2]. Acute 
non traumatic diffuse secondary peritonitis (ANDSP) is one of these conditions 
whose treatment is highly demanding. Though combination of improved surgic-
al techniques, antimicrobial therapy, and intensive care support has improved 
its outcome, this non trauma related condition still carries a heavy mortality 
and morbidity rates which remain closely related to aetiology [3] [4]. The 
causes of generalized peritonitis vary widely from one setting to another. In 
western countries the risk factors for ANDSP are outnumbered by duodenal 
ulcer perforations, appendicular peritonitis, and infectious complications of co-
lonic diverticulosis, colonic cancer and biliopancreatic affections [5] [6] [7] [8]. 
On the other hand in Africa poor environmental hygiene conditions favour the 
development of infectious (typhoid fever) and parasitic (amoebiasis) diseases 
whose peritoneal complications are the cause of severe peritonitis. This leads us 
to predict a different pattern of aetiology of ANDSP according to the areas. The 
objective of this work was therefore to describe the aetiology of ANDSP and to 
report the outcome after treatment in a tropical environment also characterized 
by poor technical background, limited access to health insurance, intensive care 
unit. 

2. Subjects and Method  

A retrospective survey of patients with ANDSP was carried out in the Digestive 
and General Surgery Service of Bouaké Teaching Hospital in the central part of 
Côte d’Ivoire from January 2007 to December 2016. Bouaké Teaching Hospital is 
a 283-bed urban public hospital. The hospital is a tertiary referral centre and 
serves urban and rural population from Bouaké’s agglomeration but also from 
the whole central and northern parts of the country. As patients came late to 
hospital signs and symptoms were typical and we were able to make a clinical 
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diagnosis of peritonitis in all patients. An erect chest X-ray was requested and 
performed in all patients and revealed a pneumoperitoneum in 35.8% of cases. 
All patients found to have peritonitis as a result of intraabdominal abscess rup-
ture, perforation or necrosis of any part of gastrointestinal tract were included in 
the study. Diffuse peritonitis was defined as any intra-abdominal infection ex-
tending beyond the transverse mesocolon [9]. All patients with primary perito-
nitis defined as diffuse peritonitis with no identifiable source of infection during 
surgical exploration, anastomotic dehiscence, traumatic perforation of gastroin-
testinal tract, localized peritonitis, suspected peritonitis for whom a laparotomy 
was not performed were exluded. The cases were studied in term of patient’s 
characteristics, operative findings and postoperative outcome. The characteris-
tics of the peritonitis were classified according to the MPI (Mannheim peritoni-
tis index) which has been extensively used to predict the outcome of various 
forms of peritonitis [10]. The severity of complications was graded according to 
the Clavien-Dindo classification [11]. Only adverse events occurring during the 
same admission were considered. Factors involved in death had been looked for 
among parameters such as age, sex, ASA class (American Society of Anaethesi-
ologists class) [12], Mannheim peritonitis index [11], preoperative hemodynam-
ic shock (systolic blood pressure inferior to 100 mm Hg) and the surgical pro-
cedure whenever small or large bowel was the cause of peritonitis as it was either 
perforated or necrosis or both. For the statistic analysis, we used the X2 test for 
the qualitative variables. Student’s test was used for quantitative variables and 
for the comparison of averages. In all tests, p value < 0.05 was considered to be 
statistically significant. 

3. Results 

Patient’s characteristic 
Out of 3374 patients operated on between January 2007 and December 2016, 

626 patients [474 men (75.7%) and 152 women (24.3%)] suffered from ANDSP 
that is a prevalence of 18.5%. With this figure, ANDSP holds the 3rd position of 
the indications of non traumatic emergency laparotomies after acute appendici-
tis (N = 1414, 41.9%) and acute intestinal occlusions (n = 636, 18.8%). The pa-
tients’ mean age was 36.9 ± 18.3 years (ranges 17 - 91 years). Ninety (n = 90 
20.9%) patients were age 60 years and above. The patients had a history of non 
explored epigastric pain (n = 66), of diarrhoea (n = 88), previous laparotomy (n 
= 8), positive history of non-steroidal anti-inflammatory consumption (n = 76) 
and permanent stress as they were living in a war zone (n = 80). Eigtheen pa-
tients kept the Ramadan fast. Seventy nine patients were heavy smokers, smok-
ing 15 - 45 cigarettes per day. 

Aetiologic aspects 
The delay between onset of symptoms and admission ranged from 1 to 30 

days with a mean of 4.9 ± 3.9 days. That delay was above 24 hours (one day) in 
578 patients (92.3%). At the admission, 134 patients (21.4%) were in a haemo-
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dynamic shock. Widal’s test and the amoebian serology were positive respec-
tively in 136 and 06 patients; the stool culture revealed Salmonella typhi in 35 
patients. According to ASA class, 32 patients were classified ASA I, 275 patients 
were classified ASA II, 242 patients were classified ASA III and 77 patients were 
classified ASA IV. When assessing the severity of the peritonitis, we divided our 
patients into two groups: those with a MPI ≤ 29 (n = 567), and those with MPI > 
29 (n = 59). Above the transverse mesocolon, gastro-duodenal peptic ulcer per-
foration (n = 252) was the most common cause of peritonitis whereas appendi-
cular peritonitis (n = 123) and typhoid related perforations of the ileum (n = 
207) outnumbers the aetiologies below the transverse mesocolon (Table 1). All 
typhoid related perforations of the small bowel were located in the last 150 cm of 
the ileum. 

Therapeutic aspects 
The patients had preoperative adequate resuscitation then underwent explo-

ratory laparotomy. All patients with a suspicion of diffuse peritonitis had an an-
tibiotic regimen started in the emergency department. They received a combina-
tion of cephalosporin and metronidazole as soon as the diagnosis was made. An 
aminoglycoside was added in the postoperative period except for patients suf-
fering from renal failure or those whose urine outpout was less than 500 ml/24 
hours, gastro-duodenal peptic ulcer perforation or liver amoebian abcess rupture 
(n = 342). The mean duration of antibiotic therapy was 9.5 days (range 7 - 12 
days) in patient with no postoperative complication. At surgery the source of pe-
ritoneal contamination was sougth for and controlled with adequate procedure. 
So, above the transverse mesocolon patients with gastroduodenal peptic ulcer 
perforation were managed by simple closure and omental patch. Patients suffer-
ing from gallbladder necrosis and rupture of spleen abscess underwent respec-
tively cholecystectomy (n = 6) and splenectomy (n = 1). The remaining 10 pa-
tients suffering from ruptured of amoebian liver abscess were managed by sim-
ple debridement and pus evacuation. 

Below the transverse mesocolon, appendicular peritonitis was treated by ap-
pendicectomy. On the small bowel, stoma with or without bowel resection was  
 
Table 1. Distribution of patients according to lesions. 

Organ Lesion Number Percentage 

Stomach Ulcer perforation 246 40.2 

Liver Amoebian abscess 10 1.6 

Duodenum Ulcer perforation 6 0.9 

Spleen Abscess rupture 1 0.1 

Gall bladder Necrosis 6 0.9 

Appendicitis Perforation, necrosis 123 19.6 

Adnexal Abscess rupture 14 2.2 

ileum Typhoic perforation 207 33 

Colon Colic necrosis 16 2.5 
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performed in 73.1% of cases (n = 151) excision or bowel resection with imme-
diate suture was performed in the remaining 26.9% of the cases (n = 56). On the 
colon, resection and Hartmann procedure was performed in all the cases (n = 
16). When considering small bowel together with large bowel (n = 223), a one 
stage procedure was performed in 151 patients (67.7%) and a two stage proce-
dure was performed in 72 patients (32.3%). For gynaecological causes, we per-
formed salpingoophorectomy (n = 14). The peritoneal cavity was then irrigated 
with warm normal saline and at least two drains were inserted before the abdo-
men was closed.  

Post operative outcome 
The mean duration of hospital stay was 13.8 ± 9.6 days (range 8- 87 days). The 

length of hospital stay was significantly influenced by postoperative complica-
tions [23.5 ± 5.4 days (range 13 - 87 days) versus 10.8 ± 2.7 days (range 8 - 14 
days) (P = 0.000000)]. 

Two hundred and sixty one postoperative complications were recorded in 242 
patients (38.6%) with wound infection being the commonest postoperative 
complication as it occurred in 156 patients. Wound infection resulted in post 
operative evisceration in 21 patients (Table 2). Gastrointestinal fistula occurred 
in 46 patients; it closed with conservative strategies in 10 patients and resulted in 
postoperative peritonitis in 36 patients. A repeat laparotomy was indicated in 73 
patients as they suffered from postoperative peritonitis (n = 36), postoperative 
evisceration (n = 21), subphrenic abscess (n = 6) and stoma necrosis (n = 10). 
Eigthy (80) patients, 13 of whom were re-operated on died (mortality 11.2%). 
The cause of deaths was toxi-infectious shock. The age, surgical procedure, MPI 
greater than 29, ASA greater than II, delay in admission time and multiorgan 
failure are the mortality factors recognized (P < 0.001) (Table 3). According to 
the Clavien-Dindo classification, as shown in Table 4, when considering those 
who died (classified as grade V complication). The majority of patients devel-
oped a grade I complication. 
 
Table 2. Distribution according postoperative complications. 

Type of complications Complications Number 

Surgery related complications Wound infection 156 

 Digestive fistulas 46 

 Peristomial dermatitis 16 

 Stoma necrosis 10 

 Subphrenic abscess 6 

 Gluteal sloughs 10 

Medical related complications pneumopathies 8 

 Urinary infections 5 

 thrombophlebitis 4 
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Table 3. Risk factors for death. 

Parameters Number Deaths (percentage) P values 

Age < 60 years 536 32 (6%) <0.001 (s)(3) 

Age ≥ 60 years 90 48 (53.3%)  

Hemodynamic shock 134 60 (44.8%) <0.001 (s) 

No Hemodynamic shock 492 20 (4.1%)  

Male 474 57 (12%) 0.5 (NS)(4) 

Female 152 23 (15.1%)  

M PI ≤ 29 567 47 (8.3%) <0.001 (S) 

M PI > 29 59 33 (5.9%)  

ASA ≤ II 319 12 (3.8%) <0.001 (S) 

ASA > II 307 68 (22 %)  

Admission Time ≤ 24 H 48 1 (2.1%) 0.1399 (NS) 

Admission Time > 24 H 578 79 (13.7%)  

Immediate anastomosis(1) 72 33 (45.8%) <0.001 (S) 

Delayed anastomosis(2) 151 8 (5.3%)  

NB: (1): (2): immediate or delayed anastomosis on the jejuno-ileum (small bowel) and colon (large bowel) 
(3): Significant (4): Non Significant. 

 
Table 4. The Clavien-Dindo classification of surgical complications. 

Grade Number Percent 

I 164 50 

II 14 4.3 

III 70 21.3 

IV 00 0.0 

V 80 24.4 

Total 328 100 

4. Discussion 

Study limits 
This study aimed to describe the aetiology of ANDSP and to report the out-

come after treatment in a tropical environment. The diversity of surgical team 
could have influenced post operative result. Also nutritional status of patients 
was not assessed though they were in bad condition owing to late presentation to 
hospital. Finally, no peritoneal pus sample was collected for bacteriologic analy-
sis. 

Aetiologic aspects 
Peritonitis remains a frequent emergency in abdominal surgery with a preva-

lence of 18.5% in our practice. It holds the 3rd position after acute appendicitis 
and acute intestinal occlusions. This high prevalence of peritonitis has been also 
reported [13] [14] [15]. The most common aetiologies in our study were gastro-
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duodenal peptic ulcer perforation, typhoic related perforation of the ileum and 
appendicular peritonitis. These data are in conformity with those from several 
developing countries [4] [16] [17] [18]. The spectrum of aetiology of peritonitis 
found in this study is different from that of the western authors [5] [8] [15] [19]. 
It is determined by the peritoneal complications of infectious or parasitic diseas-
es (typhoid fever, amoebiasis) which are still rampant in the developing coun-
tries [16] [20] [21]. This aetiologic spectrum is also influenced by socio-cultural 
and religious beliefs which lead to the practice of fast. Gastric or duodenal per-
forations during fast periods are consequences of such practices. In this study 
gastroduodenal perforation secondary to gastroduodenal peptic ulcer was the 
most frequent aetiology of peritonitis. This in contrary to a previous study con-
ducted in the same hospital which showed appendicular peritonitis to be the 
most frequent aetiology [22]. Unlike to Yadav and Garg study, we didn’t found 
bowel tubercular perforation in our study although tuberculosis is a frequent 
disease in our environment [19]. Late presentation was a major concern in this 
study and we reported delays as long as 30 days. The absence of modern diag-
nostic tools in settings with limited technical background cannot be considered a 
major problem as diffused peritonitis can generally be diagnosed or at least sus-
pected on purely clinical grounds. Delay in consultation was quasi constant in 
this study maybe because people consider the traditional doctor as first resort, 
but also because of ignorance, fear of hospital, lack of mean or absence of health 
insurance [9] [13]. 

Therapeutic aspects 
The aim of the surgical treatment is to eradicate the source of peritoneal con-

tamination with adequate procedure [19] [23] [24] [25] [26]. According to the 
aetiologies surgical treatment led us to perform closure of gastro-duodenal per-
foration [27], to remove a necrotic organ (gall bladder, spleen) [15], to drain a 
collection of pus, to resect a necrotic intestinal segment with immediate anas-
tomosis or bowel exteriorisation in the form of ileostomy or colostomy. We 
didn’t performed planed staged laparotomy unlike Donenik et al. who per-
formed it to treat 10% of their patients [15]. 

Post-operative outcome 
The postoperative morbidity was 53.5%, which is higher than the 41% and 

31.5% rate reported respectively by Seiler et al. [23] and chichom et al. [9] but 
closed to the 50% morbidity reported by Doklestić et al. [15]. Wound infection 
was the commonest postoperative complication as it occurred in 146 patients. It 
is the most reported postoperative complication of patient with peritonitis [13] 
[18] [19] [23] [24] [25] [26]. Wound infection can result in postoperative evis-
ceration as it has been noticed 19 times in this study, that is 13% of the compli-
cations and is two fold the findings of Agbakwuru et al. [20], six fold the findings 
of Yadav et al. [19] and ten fold that’s of Dobenick et al. [15]. Intra abdominal 
abscess was noticed in 31 patients; it was either localized (subphrenic abscess n = 
6) or generalized (postoperative peritonitis n = 25). Subphrenic abscess can be 
due to surgeon inability to suppress the source of infection because of an insuffi-
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cient peritoneal lavage or an inadequate peritoneal drainage [6] [24]. Genera-
lized postoperative peritonitis cases were due to anastomotic fistula which can be 
the consequence of sutures performed under tension or in a septic environment. 
Some other factors have been reported as related to the morbidity of diffuse pe-
ritonitis. One of these factors is the delay before intervention which is consi-
dered by many as an important key [28] [29]. Other factors include the source of 
peritonitis with a higher complication rate for bowel perforations [30] and MPI 
[10]. The other complications could be avoided by much more rigour in fa-
shioning stoma, early mobilization of patients and thromboprophylaxis. Eigthy 
patients died, that is a mortality rate of 11%, close to the mortality rate reported 
by many authors [19] [20] [26] [31]. Sanou et al. reported a high mortality rate 
of 27% stating that it was the consequence of delay in consultation poor technic-
al background and limited access to intensive care unit [32]. Recognized mortal-
ity factors in this study include age, surgical procedure, MPI greater than 29, 
ASA greater than II, delay in admission time and multiorgan failure [9]. Deaths 
were due to postoperative toxi-infectious shock revealing thus difficulties in the 
effective resuscitation of patients and the total eradication of the infectious site 
[15]. This also confirms that early recognition and diagnosis, timely surgical in-
tervention, appropriate antibiotics and surgical technique and peri-operative 
care are important factors that can improve post operative morbidity and mor-
tality [18] [19] [25].  

5. Conclusion 

This study has demonstrated that the spectrum of aetiology of peritonitis in the 
tropical environment is different from that observed in the western countries. 
The main poor prognosis factors are delay in the intervention and inadequate 
therapeutic choices. Proper treatment of infectious (typhoid fever) and parasitic 
(amoebiasis) diseases can reduce the incidence of peritonitis. An early consulta-
tion and an adapted management can reduce the morbidity and mortality rates 
which still remain high. 
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