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Abstract 
Introduction: Abdominal trauma is a major public health concern. Their 
management is controversial and difficult. Operative indications are not co-
dified in all situations. Patients and Methods: This was a descriptive cross- 
sectional study over a period of 5 years, carried out in the surgical emergency 
department of the Central Hospital of Yaoundé and the Emergency Centre of 
Yaoundé. We reviewed retrospectively medical records of patients who had 
laparotomy after abdominal trauma. Results: We collected 115 files. There 
was a male predominance (83.47%) and the average age was 33.8 years. The 
average time to admission was 12.3 hours and the aetiologies were dominated 
by road traffic accidents (53%). Abdominal contusions represented 69.56% of 
cases and abdominal wounds 30.44% of cases. Indications for surgery were 
hemodynamic instability, evidence of a lesion of a hollow viscus, the presence 
of evisceration or a gunshot wound, and initial non-operative treatment fail-
ure. Postoperative morbidity was 9.56% and overall mortality was 3.47%. Con-
clusion: Surgical management of abdominal trauma is frequent in our set-
ting, mainly indicated for hemodynamic instability. Results are good with a 
low morbi-mortality. 
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1. Introduction 

Abdominal trauma (AT) is lesions produced at the level of the abdominal wall 
and/or its contents by an external agent. They can be opened, by rupture of the 
parietal continuity (abdominal wounds), or closed (abdominal contusions), res-
pecting the parietal continuity, and responsible for visceral lesions (full or hol-
low viscera) which can be life threatening. They are a major public health prob-
lem due to their frequency and their consequences, because they have a high 
mortality rate of up to 25% to 27% [1] [2]. While the aetiologies are multifac-
torial, road traffic accidents (RTA) are the mechanism most often at the origin 
of these lesions [2] [3] [4] [5] [6]. Their prognosis depends on the severity of 
abdominal lesions, associated extra-abdominal lesions and treatment’ efficiency 
[7]. 

In closed AT, hemodynamic state and signs of peritoneal irritation are the key 
elements of the therapeutic decision. Two approaches are opposed in the man-
agement of open AT: systematic laparotomy and selective abstention. The choice 
of the type of initial management depends on clinical and technical platform 
available [8]. 

The management of AT is therefore complex and must meet certain principles 
[9] [10]. It requires adequate diagnostic resources and technical platform, which 
are not always available in some limited settings like our own. 

In our country, Ultrasound and CT scans, although more and more frequently 
used, are not always accessible and/or available in emergency. Furthermore, in-
terventional radiology and laparoscopy are not available in the majority of health 
structures, including those selected for this study. Thus, in case of failure/ 
non-indication of conservative treatment of patients with AT, an exploratory la-
parotomy remains the main management tool in our context. We conducted this 
study with the aim of determining indications and results of the surgical man-
agement of patients with AT surgery in our context. 

2. Patients and Methods 

We conducted a descriptive cross-sectional study in the surgical emergency de-
partments of two university hospitals in Yaoundé, the capital city of Cameroon, 
a country in Sub-Saharan Africa: the Yaoundé Central Hospital and the Yaoundé 
Emergencies Centre. 

We reviewed the operative and hospitalization’s reports of these hospitals to 
identify all the patients operated for an abdominal trauma over a 5-year period, 
from January 2015 to December 2019. Their files were then consulted to fulfill 
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the data collection form; studied variables were: Patients’ demographic, clinical 
and paraclinical presentation, surgical findings and postoperative 30 days out-
comes. Incomplete files and files of patients loss to follow up before the post-
operative day 30th were excluded. 

Data analysis was performed using Microsoft Office Excel 2016 and SPSS ver-
sion 20.0 software. Means and standard deviations were calculated for quantita-
tive data and qualitative variables were reported as counts and percentages. 

3. Results 

During the study period, 681 patients were managed for trauma. Among them, 
377 had abdominal trauma, representing 55.35% of all trauma. Two hundred 
and six patients (54.64%) were operated and 91 files were excluded (44.17%). 

We thus collected 115 patients, among whom 96 men (83.47%) and 19 women 
(16.53%) with a sex ratio of 5.1. They were aged from 15 to 75 years with an av-
erage of 33.8 ± 11.3 years. Ninety-five patients (82.6%) were under 45 years old. 
The socio-demographic characteristics of our study population and trauma aeti-
ologies are summarized in Table 1. 

The mean time from the trauma to admission was 12.3 hours ± 11.7. The trans-
fer was medicalized in 10.43% of cases. Abdominal contusions represented 69.56% 
of cases (80 patients) and abdominal wounds in 30.44% of cases (35 patients). 
The aetiologies were dominated by RTA in 53% and assaults in 38.26% of cases. 

All aetiologies combined, hemodynamic instability was noted in 64 patients 
(55.65%) and peritoneal irritation in 38 patients (33.04%). Nine patients (7.82%) 
had evisceration (Figure 1). An abdominal ultrasound was performed in 54.78% 
of patients and a plain abdominal x-ray in 27.82% of cases. A CT scan was only 
obtained in 17.39% of the injured patients. All patients had a midline laparotomy.  
 
Table 1. Sociodemographic and clinical characteristics. 

Variables Number Percentage 

Sex 
Men 
Women 

 
96 
19 

 
83.47 
16.53 

Age 
<25 
25 - 45 
45 - 65 
≥65 

 
26 
69 
19 
1 

 
22.60 

60 
16.52 
0.86 

Type of trauma 
Abdominal contusion 
Abdominal wound 

 
80 
35 

 
69.56 
30.44 

Aetiologies 
RTA 
Assaults 
Work accidents 
Sport accidents 

 
61 
44 
8 
2 

 
53.04 
38.26 
6.95 
1.73 
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Figure 1. Small bowel and omentum evisceration in a patient presenting a stab wound 
injury. 
 
The mean hospital stay was 9.7 days ± 12.3. The postoperative course was com-
plicated in 11 patients, for a morbidity of 9.56%. Four patients died giving an 
overall mortality of 3.47%. 

In the contusions group (n = 80), the aetiologies were dominated by RTA in 
73.75% and assault in 13.75% of cases. Hemodynamic instability was present in 
70% of cases and peritoneal irritation in 22.5% of patients. The trauma was iso-
lated in 63.75% of the patients and was part of a polytrauma in 20% of the cases. 
Sixty-three patients (78.75%) were operated in emergency and surgical indica-
tions were: refractory hemodynamic instability (42 cases, 66.67%), peritonitis 
(17 cases, 27%), pneumoperitoneum on imaging (11 cases, 17.46%). The other 
17 (21.25%) were operated secondarily after failure of an initial conservative at-
titude. The reason of the failure of the conservative treatment were appearance 
of signs of peritoneal irritation in 11 cases (due to lesions of the hollow viscera 
not noticed at initial assessment or secondary to intestinal necrosis) and a sec-
ondary alteration in hemodynamic status in 6 cases. Spleen and jejunum/ileum 
were the most injured viscera after abdominal contusions in 66.25% and 17.5% 
of patients respectively. Figure 2 shows the organs injured after abdominal con-
tusions. Splenectomy was the most performed surgical procedure in 61.25%. The 
operative findings and the procedures performed are summarized in Table 2. 
The postoperative morbidity was 7.5% (6 patients) represented by three cases of 
surgical site infection, two cases of postoperative peritonitis and one case of di-
gestive fistula. The evolution was favourable for five of them. The sixth who pre-
sented a septic shock following postoperative peritonitis after a colonic wound 
passed away. Two other patients died giving a mortality of 3.75% (3 patients). 
One of them had haemorrhagic shock after liver injury and died during surgery. 
The second had a duodenal wound in a context of polytrauma and died few 
hours after the surgery. 
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Table 2. Operative findings and procedures performed in abdominal contusions. 

Findings Procedures Number Percentage 

Spleen rupture 
 
Liver injury 
 
Gastric perforation 
Duodenal wound 
 
Small bowel perforation 
 
Colonic wound 
 
Mesentery rupture 
 

Splenectomy 
Spleen suture 
Tamponade 
No gesture 
Suture + omental patch 
Simple suture 
Duodéno-jejunostomy 
Simple suture 
Resection + anastomosis 
Simple suture 
Resection + anastomosis 
Suture of the breach 
Small bowel resection + anastomosis 

49 
4 
6 
2 
2 
1 
1 
5 
9 
1 
2 
2 
1 

61.25 
5 

7.5 
2.5 
2.5 

1.25 
1.25 
6.25 

11.25 
1.25 
2.5 
2.5 

1.25 

 

 
Figure 2. Organs injured after abdominal contusions. 

 
In the abdominal wounds group (n = 35), the aetiology was an assault in 33 

cases (94.28%). A bladed weapon was involved in 78.8% of cases and a firearm in 
21.2% of cases. Hemodynamic instability was present in 22.85% of patients. 
Signs of peritoneal irritation were found in 68.57% of cases. Flow of digestive 
fluid through the orifice was noted in two patients (5.71%). The surgical indica-
tion was made from the outset in 29 patients (82.85%) because of: refractory 
hemodynamic instability (6 cases, 17.14%), peritonitis (22 cases, 62.85%) and 
evisceration of the small intestine (3 cases, 8.57%). Patients with gunshot wounds 
(20%) had a mandatory laparotomy in all cases. Six patients (17.14%) who in-
itially presented with evisceration of the omentum without any other associated 
clinical sign and managed conservatively by toilet and reintegration under local 
anaesthesia, developed peritonitis secondarily, justifying a laparotomy. Jeju-
num/ileum perforation was the most frequent lesion encountered in 62.85% of 
patients. Abdominal wound with evisceration was present in 25.71% of cases. 
The organs injured after abdominal wounds are reported in Figure 3. Simple 
suture was the main performed procedure for hallow viscera injuries. The opera-
tive findings and procedures performed are summarized in Table 3. In four cases  
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Table 3. Operative findings and procedures performed in abdominal wounds. 

Findings Procedures Number Percentage 

Liver injury 
 
Gastric perforation 
Duodenal wound 
Small bowel evisceration  
(without perforation) 
Small bowel perforation  
(including 2 cases of evisceration) 
Colonic wound 
 
 
Mesentery rupture 

Tamponade 
Suture 
Suture + omental patch 
Simple suture 
Toilet + reinstatement 
 
Simple suture 
Resection + anastomosis 
Simple suture 
Resection + anastomosis 
Suture/resection + stoma 
Suture of the breach 

3 
1 
5 
1 
1 
 

14 
8 
1 
1 
2 
3 

8.57 
2.85 

14.28 
2.85 
2.85 

 
40 

22.85 
2.85 
2.85 
5.71 
8.57 

 

 
Figure 3. Organs injured after abdominal wounds. 

 
(11.42%), the laparotomy was non-therapeutic. Five cases of postoperative com-
plications were recorded, leading to a morbidity rate of 14.28%; two of them 
consisted of surgical site infection, two of enterocutaneaous fistula and 1 case of 
septic shock following a colonic gunshot wound. One case of death was recorded 
(2.85%) related to a septic shock. 

4. Discussion 

AT remains a major public health problem. They occupy an important place in 
the activities of emergency services. They accounted for 55.4% of all trauma in 
our series and more than half (54.6%) were operated. They are responsible for an 
often-high mortality [1] [2]. In the face of an AT, the action to be taken is dic-
tated by the type and extent of the associated visceral lesions. If in abdominal 
contusions, the indications for surgery are fairly codified, the attitude is less 
consensual in penetrating wounds. In this study, we were interested in the indi-
cations and results of laparotomies for AT. To achieve these objectives, we col-
lected 115 AT including 80 abdominal contusions (69.6%) and 35 penetrating 
wounds of the abdomen (30.4%). The predominance of abdominal contusions is 
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reported in several studies [1] [2] [3] [4] [11] [12]. The weaknesses of this work 
lie in the retrospective data collection with all the limitations inherent in this 
type of data collection. Thus, 91 of the 206 files of patients operated on after AT 
could not be used, for an exclusion rate of 44.17%. However, the multicentre 
character is a strength of this work. 

The aetiologies of AT are multifactorial. However, RTA are the first cause in 
our series as well as in many others [3] [4] [5] [6]. The high number of two- 
wheeled motorized vehicles used as means of transport by many road users is 
one explanation for this high proportion of RTA. If this is verified in abdominal 
contusions, penetrating wounds of the abdomen are often secondary to assaults 
with stabbing or firearms as injurious objects in the context of homicides or at-
tempted autolysis [3] [8] [13] [14]. Assault with a knife (74.3%) and firearm 
(20%) was found in 38.3% of AT and 94.3% of penetrating wounds of the abdo-
men in our series. The increase in delinquency and organized crime observed 
here and elsewhere could explain these figures. We noted a male predominance 
(sex ratio of 5.1) as reported in most publications [3] [4] [5] [6] [8] [12] [13] [14] 
[15]. As in many series [3] [4] [5] [6] [8] [12] [13] [14] [15], our population was 
essentially young (33.8 ± 11.3 years old and 82.6% of patients under 45 years 
old). The young age of the subjects could be explained by the fact that trauma 
most often occurs in active people with an increasing participation of young 
people in socio-economic activities. 

Admission delay (12.3 hours ± 11.7) in our series as in several other African 
studies is long [2] [3] [4] [5] [6] [12] [16]. In two Burkinabe and Beninese series, 
nearly one in four patients consulted after the 24th hour, 22.2% and 24.36% re-
spectively [4] [12]. The lack of a well-structured and functional emergency med-
ical aid service in most African countries and in ours, could explain these long 
admission delays. Indeed, the majority of our patients is taken to emergency de-
partments by non-medical means, most often in personal or transport vehicles 
[2] [3] [15] [16] [17]. 

The management of AT remains a real challenge for practitioners. Abdominal 
contusions are a diagnostic and therapeutic challenge in our context. As opposed 
to penetrating wounds of the abdomen, abdominal contusions have a higher in-
duced mortality rate because they are difficult to diagnose and are often asso-
ciated with other extra-peritoneal injuries related to the mechanism most often 
involved [2] [3] [16] [18] [19] [20] [21]. In this context, recourse to morpholog-
ical examinations is most often necessary. In our study, only few imaging ex-
aminations were performed. A CT scan was only obtained in 17.4% of our pa-
tients. Authors from the continent have used imaging very infrequently in the 
initial assessment of these patients [2] [4] [5] [6] [12] [15] [17]. While morpho-
logical examinations are not always possible in patients with refractory shock, 
the difficulties associated with their cost and their availability in a context of 
emergency limit their access to us. The treatment decision is based on the he-
modynamic state and the search for a lesion of a hollow viscus. Emergency sur-
gery should be performed in patients with unstable abdominal trauma despite 
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well-conducted resuscitation, or in case of obvious hollow organ damage [18] 
[19] [20]. This is how the surgical indication was made immediately in 63 (78.75%) 
of our patients with abdominal contusion, faced with refractory hemodynamic 
instability (42 cases, 66.67%), peritonitis (17 cases, 27%), pneumoperitoneum on 
imaging (11 cases, 17.46%). In the absence of these elements, non-operative 
treatment is the rule [2] [3] [16] [18] [19] [20] [21]. However, this attitude re-
quires armed surveillance by a multidisciplinary team involving surgeons, resus-
citators and radiologists. This is justified by the high frequency of secondary la-
parotomies due to attitude failure, which can reach 32.4% [16]. Seventeen (21.25%) 
of our patients were operated secondary after failure of initial conservative 
treatment. 

The management of penetrating abdominal wounds remains a matter of con-
troversy. If surgery is the rule after a gunshot wound, it is also performed ur-
gently, for many authors, after a stab wound, in case of refractory haemorrhagic 
shock, evidence of lesion of hollow viscera or evisceration [8] [13] [14]. Thus, in 
29 (82.85%) of our operated patients, the indication for surgery was made from 
the outset after the initial assessment. The other six patients (17.15%) were op-
erated secondarily after failure of a conservative attitude indicated for an isolated 
evisceration of the omentum without any other obvious digestive lesion. If the 
rupture of the parietal peritoneum is an indication for systematic exploratory 
laparotomy for some authors [1] [5] [12] [22], a non-operative attitude for pa-
tients with penetrating abdominal wound without obvious digestive involvement 
with or without omental evisceration is proposed by several recent studies [23] 
[24]. Routine laparotomy has the advantage of a comprehensive assessment of 
intra-abdominal lesions that may have gone unnoticed during the initial assess-
ment. However, it is responsible for a high rate of non-therapeutic laparotomies 
[5] [8] [13] [25] [26] [27], which can be around 50% in asymptomatic patients 
[5]. According to Ramya et al., simple peritoneal penetration is a poor indicator 
of emergency laparotomy in abdominal stab wound [22]. In the other hand, se-
lective attitude is sanctioned by a significant rate of secondary interventions, al-
though lower than the rate of non-therapeutic laparotomies after systematic 
surgery, with an overlapping morbidity and mortality [8] [27] [28]. It should 
therefore be reserved for carefully selected patients. 

The average length of hospitalization was 9.7 days ± 12.3, approaching that of 
our African colleagues [3] [16] [17] [18] [19] [20] [25]. In a series published in 
2020 in the Democratic Republic of Congo, an average hospital stay of 16.1 days 
was reported, probably linked to the high frequency of associated extra-abdominal 
lesions, found in 91.9% of patients [2]. We found a morbidity of 9.6% and a 
mortality of 3.5% closed to those found in the African literature [3] [6] [12] [15] 
[16] [17]. Surgical site infections are the main complications present in these 
author’s series and in ours. In their series with a high proportion of associated 
extra-abdominal lesions, Saleh Ugumba et al. reported high morbidity and mor-
tality of 37.83% and 27.02% respectively [2]. 
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5. Conclusion 

Laparotomy for AT is a frequent procedure in our practice. The indications are 
hemodynamic instability, evidence of a lesion of a hollow viscus, the presence of 
evisceration or a gunshot wound, and the failure of an initial conservative atti-
tude. A good selection of patients leads to a low rate of non-therapeutic laparo-
tomies as in our study with a mobi-mortality comparable to that of the other se-
ries. 
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