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Results of abdominal trauma management at three hospitals in the Western Cameroon



Abstract 
Introduction
[bookmark: _GoBack]Abdominal trauma represents a major public health issue, particularly in low or middle-income countries. It is responsible for a high rate of morbidity and mortality due to bleeding from solid organs and peritonitis following perforation of hollow organs. The severity and evolution depend on the type of lesion, the delay in management, and the resources available. Despite the importance of the subject, data are scarce in semi-rural regions such as West Cameroon. The main objective of this study was to describe the diagnosis, management and prognostic aspects of abdominal trauma in the three reference hospitals of the semi-rural West Region of Cameroon. 
Methodology: This was a multicentre, descriptive and analytical study, combining retrospective (from 1st January 2020 to 31st December 2024) and prospective (from 1st January to 31st May 2025) data collection, carried out in three reference hospitals of the West Region. 258 patients admitted for abdominal trauma were included. For the analysis of prognostic factors, a case-control study (“82 complicated cases” versus “82 controls free from complications”) was conducted, in strict compliance with ethical procedures. Statistical analysis was performed using SPSS version 23. 
Results: we had a total of 3082 traumas with 282 abdominal traumas, giving a hospital prevalence of 9,15%. The incidence was 1,45 case per month per hospital. Our results concern 258 cases. . Males were significantly more prevalent, with 198/258 (76.7%) participants and a sex ratio of 3.3. The main causes were road traffic accidents with 153/258 cases (59.3%), domestic accidents (9.7%), falls from height (10.5%), sports accidents (4.7%), and workplace accidents 2/258 (0.7%). Diagnosis was mainly based on clinical examination and abdominal ultrasound (68%). Surgical intervention was necessary in 55% of cases. The spleen (47%), mesentery (25.6%), and liver (15%) are the most commonly affected solid organs, and the digestive tract (stomach, small intestine, colon) is the most commonly affected hollow organ (19.25%).
The complication rate was 82/258 (31.78%). The most frequent immediate/early complications were peritonitis (24.4%) and hemorrhagic shock (13.4%). Short term complications (occurring in the following days) mainly included surgical site infections (15.8%), sepsis (9.7%), and digestive fistulas (8.6%). Late complications were rare: intestinal obstruction (3.8%) and short bowel syndrome (2.4%). After bivariate and then multivariate analysis, the five factors associated with complications were polytrauma ORa = 22.32; p = 0.019); hemoperitoneum > 1000 ml (ORa = 11.11; p = 0.024); open trauma (ORa = 5.54; p = 0.005); ASA score > I (ORa = 5.41; p = 0.033) and hemodynamic instability with shock index > 0.9 (ORa = 4.90; p = 0.003).
The mortality rate was 15/258 (5.81%). Death was significantly associated with three factors: hemodynamic instability with a Shock Index (SI) > 0.9 (ORa = 6.25; p = 0.001), polytrauma with Injury Severity Score (ISS) above 16/75  (ORa = 4.12; p = 0.015) and ultrasound-detected hemoperitoneum ≥ 1000 mL (ORa = 3.58; p = 0.037).
Conclusion: Abdominal trauma primarily affects young adults and is dominated by road-traffic accidents. Early recognition of severity factors and appropriate management are essential to improve prognosis in our semi-rural context. There is need for continuous staff training on non-operative management. 
 Keywords : abdominal trauma, clinical presentation, management, prognosis.


Introduction
Abdominal trauma is a major cause of morbidity and mortality worldwide, particularly in low- and middle-income countries[1]. It occurs mainly as a result of road traffic accidents, assaults, or falls, affecting mostly young working adults, with a marked predominance of males [2]. The abdomen is involved in 15 to 20% of the injuries observed. These injuries are associated with a mortality rate of around 20%. This is due to the initial severity of the injuries, associated injuries in a context of multiple trauma (67%), and the lack of technical facilities both in pre-hospital and hospital settings [2]. Their severity is linked to the risk of intra-abdominal organ injuries, which are often difficult to diagnose clinically without the use of imaging. In sub-Saharan Africa, abdominal trauma is a major challenge for health systems, which often face limited resources and inadequate medical infrastructure. A recent meta-analysis revealed an overall mortality rate of 9.67% in patients with abdominal injuries, with predictive factors such as shock on admission, operative delay and surgery complications [3]. 
A study conducted in Chad revealed that road traffic accidents were the leading cause of closed abdominal trauma, with a morbidity rate of 12.2% [4]. In Burkina Faso, a study showed that abdominal trauma was mainly due to traffic accidents, with a mortality rate of 12.7% [5]. The lack of early diagnosis and appropriate care contributes significantly to the poor prognosis. In Cameroon [6,7], data on abdominal trauma remain limited. A descriptive study conducted in two hospitals in the city of Douala showed that abdominal trauma accounted for 21.2% of cases of trauma. The main cause was road traffic accidents, mainly affecting young men, with blunt force injuries predominating [6]. Another study conducted in two hospitals in Douala on surgical emergencies showed that abdominal trauma, account for 22.7% of all surgical emergencies [6]. 
The lack of specific local data, particularly in rural or semi-rural areas, limits the implementation of effective prevention and care policies. The West Region of Cameroon, is crossed by major highways, has a dense, young and active population highly expose to trauma, but lacks specific data on abdominal trauma. The main objective was to determine the frequency, diagnostic, therapeutic, and prognostic aspects of abdominal trauma, in order to improve care, in this semi-rural area.
Methodology
We conducted a descriptive and analytical study with prospective and retrospective data collection. It lasted 5 years and 5 months: from January 1, 2020, to December 31, 2025 (5years), for the retrospective phase, and from January 1, 2025, to May 31, 2025 (5months), for the prospective phase. Our study was conducted in three reference hospitals in the West Region: Dschang Regional Annex Hospital (DRAH); Bafoussam Regional Hospital (BRH); and Bafoussam Region Hospital Center in Kouekong (BRHCK). All adult and pediatric patients who had abdominal trauma were included in our study. Patients who were lost to follow-up, those who refused to participate in the study, and finally those with unusable records were excluded from the study. This was a consecutive sampling study. Patients who met the criteria were recruited on an ongoing basis during the study period. 
Prior to any data collection, we obtained authorization from the directors of the three research hospitals and ethical clearance number 54/29/01/2025/CE/CRERSH-OU/VP from the West Cameroon Regional Ethics Committee. Patients who were recalled due for incomplete data and those in the prospective phase signed an informed consent, a parental consent or an assent, as appropriate, before any data collection. We began our recruitment with the retrospective phase, examining records and files to identify patients who had suffered abdominal trauma. For the prospective phase, patients admitted to the emergency department, surgery department, and operating room for abdominal trauma at the various study sites were approached for their informed consent before any data collection. To study prognostic factors, a nested case-control analysis was conducted, comparing 82 cases that had complications with 82 controls that did not, of the same sex and age +/- 2 years. 
We estimated the minimum size of our descriptive simple size using Cochran's formula: N= [z² p (1-p)] / e² where
n = minimum sample size required
z = 95% confidence interval. Let t= 1.96
p = prevalence of the phenomenon studied, i.e., 21.2%. Prevalence according to a similar study conducted in Cameroon in 2021 by Engbang and al. [6].
e = 5% margin of error (standard value 0.05). Thus n = 257 was our minimum sample size of the descriptive component
The sample size for the analytical component was calculated using the Lemeshow Sample Size table 7, taking into account the following estimates: 
Number of controls per case: 1 
Proportion of exposed controls: 50% 
Confidence interval: 95% 
Power: 80% 
Expected OR: 3 
We obtained a minimum sample size for the analytical component estimated at 61 cases and 61 controls. The data collected were entered into a CS Pro version 7.5 data mask and analyzed in SPSS version 26.0. We performed bivariate and multivariate analyses, with a significance threshold of p < 0.05. 
Results
Frequency
There were a total of 3,082 trauma patients, including 282 with abdominal trauma, representing a frequency of 9.15% (282/3,082). The incidence was 1.45 cases per month per hospital. Of the 282 cases, 258 (91.49%), including 242 for the retrospective phase and 16 for the prospective phase, were included in the study, while 24/282 (8.51%) participants were excluded because their records could not be found or were unusable and patient unreachable by phone calls. Males were significantly more prevalent, with 198/258 (76.7%) participants and a sex ratio of 3.3. The participants were young adults with a mean age of 30.7 ± 14.3 years. 218/258 (84.5%) participants were under 45 years of age. There were 72/258 (27.9%) students, 29 (11.2%) housewives, 27 (10.5%) motorcycle-taxi drivers, 24 (9.3%) students, 21 (8.1%) traders, 14 (5.4%) men in uniform, and 11/258 (4.3%) vehicle drivers. The abdominal findings are summarised in Figure 1.


Figure 1 : types of abdominal lesions after paraclinical and surgical findings (n=142)
Clinical diagnosis
Trauma occurred in 52/258 (20.2%) cases in the morning (between 6 a.m. and 12 p.m.), in 47 cases (18.2%) in the afternoon (between 12 p.m. and 8 p.m.), and in 38/258 (14.7%) cases at night (after 8 p.m.). The trauma occurred on public roads in 216/258 (83.7%) cases, at home in 25 (9.7%) cases, and at work in 17 (6.6%) cases. The main causes were road traffic accidents with 153/258 cases (59.3%), domestic accidents (9.7%), falls from height (10.5%), sports accidents (4.7%), and workplace accidents 2/258 (0.7%). Conversely, open trauma (Figure 2) was mainly caused by assaults with knives (48/258 or 18.6%) or firearms (8/258 or 3.1%). The time to admission was < 6 hours, 6-24 hours, and >24 hours in 48.1%, 34.5%, and 3.1% of cases, respectively.
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Figure 2 : open stab abdominal wound with jejunum evisceration and perforation in the emergency department on arrival. 
The functional signs were: abdominal pain in 254/258 (98.4%) cases, hemorrhage (38.7%), vomiting (7%), hematuria (3.5%), and loss of consciousness (1.2%). There was no hematemesis. The frequency of the different locations of abdominal pain is shown in Figure 3.




Figure 3: main abdominal pain locations in percentages (n=258)

The general condition of patients according to the WHO was preserved (grade 0) in 5.8% (15/258) of patients and impaired to varying degrees in 94.2% (243), of whom 47.7% (123) were grade 2 and 33.3% (86) were grade 3. 2.3% (6/258) of patients had a grade above 3. 
The dominant general signs on admission were tachycardia in 95/258 (36.8%) cases, polypnea (29.1%), and conjunctival palor (26.7%). Respiratory rate was >20 cycles per minute in 29.1% and normal in 24% of cases. Arterial blood O₂ saturation was <90% in 7.4% and >90% in 81%. Blood glucose was <0.7 in 9.4%, normal in 44.6%, and >1.1g/l in 23.3%. Blood pressure was low (4.7%), normal (78.7%), or high (10.9%). Heart rate was 50-80 (20.9%), 80-100 in 39.5%, and >100 beats per minute in 36.8% of cases. The shock index (SI or heart rate per minute on admission/systolic blood pressure in mmHg) revealed a normal value [0.5 to 0.9[ in 40.3%, moderate hypovolemia [0.9 to 1] in 31.8% of cases, and hemorrhagic shock (SI >1) in 52/258 (20.1%) cases.
There were 206/258 (79.8%) closed abdominal injuries and 52 (20.2%) open injuries. Locally, open injuries presented with gastrointestinal fluid leakage on inspection in 62.5%. Ecchymosis was found in 22.9%, hematoma in 6.6%, dermabrasions in 2.7%, and evisceration in 1.59% of cases.
Abdominal guarding on palpation was present in 41.9%, abdominal distension in 8.5%, umbilical tenderness in 30.2%, and abdominal rigidity in 7.8% of cases. Percussion was normal in 55.4% and revealed diffuse dullness in 9.3% and generalized tympanism in 4.3%. Peristalsis on auscultation was normal in 45%, decreased in 14.3%, and absent in 7.8% of cases. Pelvic examination was performed in only 43.4% (112/258) of patients. Among these, the Douglas pouch was bulging in 35.7% and painful in 16.1%. Rectal blood was present upon removal of the finger in 0.9% of cases. 
Paraclinical Diagnosis
There was 24% (62/258) of solid organ involvement and 17% (44/258) of hollow organ involvement.
The mean hemoglobin level was 11.03 ± 2.21 [4.3-17.4] g/dL. Severe anemia (4-7 g/dL) was present in 17%, moderate anemia (8-10 g/dL) in 26.4%, and mild anemia (>10 g/dL) in 40.3%.
Plain abdominal radiography was performed 23 times and showed an air-fluid level in 4 cases and radiological pneumoperitoneum in 7.36% (19/258) of cases involving hollow organs.
Ultrasound was performed 125 times and showed no effusion (5%), small effusion (17.1%), moderate effusion (21.3%), and large effusion (5%), for a total of 43.3% (112/258) of cases. Of the 258 cases, splenic (29.1%), hepatic (11.6%), and renal (2.7%) lesions were present. Solid organ involvement was estimated at 24% (62/258).
The CT scan was used for the diagnosis of 15 cases (5.8%), of which 5 cases (1.9%) had liver lesions and 3.9% hollow organ lesions.
The preoperative assessment revealed a 50% data gap. Nevertheless, in the documented cases, we found a low prothrombin time in 3.9%, a prolonged activated partial thromboplastin time in 4.3%, elevated creatinine in 11.6%, and elevated urea in 8.5%.
There were also several associated lesions. Figure 4 presents the associated lesions (n=258), the first been polytraumatism  with Injury Severity Score (ISS) above 16.

Figure 4: Associated traumas in percentages
Treatment Modalities
Treatment was non-operative (expectant management according to Daudet's method) in 45% (116/258) and surgical in 55% of cases (142/258). The majority of blunt injuries required surgery (60.2%), while a significant proportion of open injuries were treated medically (65.4%).
There were 17.2% ASA I patients (American Society of Anesthesiologists Score I), 45.7% ASA II, 28.5% ASA III, 7.9% ASA IV, and 0.7% ASA V. 80.9% of patients had an ASA status above I, which partially explains the high complication and mortality rates.
Of all cases that underwent surgery, a surgeon was involved in 95.8% (247/258) of cases and a general medical practitioner in 4.2%. General anesthesia was used in 95.8% of cases compared to local anesthesia (4.2%), which was mainly used to explore superficial non-penetrating wounds without involvement of intra-abdominal organs.
In our study, midline laparotomy was the most frequently used technique, accounting for 93.4% (241/258) of surgical cases. Both supra umbilical and infra umbilical median approaches were used in 5.6% of cases, and laparoscopy in 11 cases (3%).
Table I: Distribution according to surgical findings (n=142)
	    Surgical findings
	Number
	  Percentage (%)

	Splenic lesion
	47
	33,1

	Mesenteric lesion
	41
	28,9

	Hepatic lesion
	24
	16,9

	Ileal lesion
	15
	10,6

	Duodenal lesion
	8
	5,6

	Jejunal lesion
	3
	2,1

	Transverse colon lesion
	1
	0,7

	Right colon lesion
	2
	1,4

	Gastric lesion
	1
	0,7

	Pancreatic lesion
	1
	0,7

	Left ureteric lesion
	1
	0,7

	Right ureteric lesion 
	1
	0,7

	Multiple lesions 
	18
	12,7



Table II: Distribution according to surgical procedures (n=142)
	Diagnosis
	Surgical procedure
	Number
	Percentage

	Spleen lesion
	Total spleenectomy
	36
	25,4 %

	
	Partial splenectomy 
	11
	7,7 %

	Hepatic lesion
	Packing (48h)
	24
	16,9 %

	Bowel lesion 
	Excision+ Suture
	27
	19,0 %

	
	Resection + Anastomosis
	8
	5,6 %

	
	Hemi colectomie + Anastomosis
	2
	1,4 %

	Mesenteric lesion
	Excision + Hemostase 
	41
	28,9 %

	Gastric lesion
	Suture + EpiploplastY
	1
	0,7 %

	Multiples lesions
	Mixed procedures
	18
	12,7 %



Concerning surgical findings (Table I), the most frequently encountered lesions were those of the spleen, with 47 out of 142 cases (33.1%), predominantly treated by total splenectomy (25.4%). Intestinal lesions were the second most common, with 37 cases (31.6%), treated mainly by (Table II) excision combined with drainage, cleansing, suturing, and sometimes resection and anastomosis. Mesenteric lesions represented 17.6% of cases, managed by excision and hemostasis. Liver injuries (16.9%) were all treated with 48-hour packing.
Surgery was clean in 59.9% (85/142), clean contaminated in 10.6%, contaminated in 27.5% and infected or dirty in 2.1% according to Altermeier's classification.

Table III: Post-operative treatment (n=142)
	             Variables 
	           Number 
	Percentage

	Red blood cell transfusion
	1
	0,7

	Total blood transfusion
	88
	62,0

	Platelet concentrate transfusion
	1
	0,7

	Fresh blood transfusion
	1
	0,7

	Analgesics
	140
	98,6

	Antibiotics 
	139
	97,9

	Rehydratation
	139
	97,9

	Anticoagulants
	47
	33,1

	Hemostatiques
	3
	2,1

	Oxygen 
	3
	2,1



Concerning medical care in the emergency department and intensive care unit (Table III), almost all patients received rehydration and analgesics. Antibiotics were administered in less than 50% of cases. The transfusion rate (84/258, 32.62%) was relatively moderate despite the high frequency of initial instability (71.9%).
Postoperative management was characterized by the almost systematic use of antibiotics, analgesics, and rehydration. The use of anticoagulants remained low (33%). Finally, of the 142 patients who underwent surgery, the outcome was favorable in the majority of cases (176/258, that is 69.21%). However, 82/258 (31,78%) of patients had unfavorable outcome, as shown in Table IV.

Table IV: Post-operative complications (n=82/282)
	             Complications
	Number  
	Frequency (global 29.09%)

	Early Complications [0-1 day[

	
	

	Peritonitis
	20
	24,4

	Death 
	15
	18,3

	Hypovolemic shock
	11
	13,4

	Severe acute pancreatitis
Hydronephrosis

	1
1
	1,2
1,2

	Short term complications [2-7 days[

	
	

	Surgical site infection
	13
	15,9

	Sepsis 
	8
	9,8

	Digestive fistula
	7
	8,5

	Pleuresia
	1
	1,2

	Long term complications  >7dayss
	
	

	Bowel obstruction
	3
	3,7

	Short bowel syndrome
	2
	2,4


The morbidity rate was 75/258 (29.1%). The most frequent immediate/early complications were peritonitis (24.4%) and hemorrhagic shock (13.4%). Short term complications (occurring in the following days) mainly included surgical site infections (15.8%), sepsis (9.7%), and digestive fistulas (8.6%). Late complications were rare: intestinal obstruction (3.8%) and short bowel syndrome (2.4%). The mortality rate was 14/258 (5.3%).
Prognostic Factors
After bivariate and multivariate analysis, the 5 factors associated with complications were: (Table V) polytrauma (ORa = 22.32; p = 0.019); hemoperitoneum > 1000 ml (ORa = 11.11; p = 0.024); open trauma (ORa = 5.54; p = 0.005); ASA score > I (ORa = 5.41; p = 0.033); and hemodynamic instability with shock index > 0.9 (ORa = 4.90; p = 0.003). Factors associated with mortality are presented in Table VI.

Table V: Multivariate analysis of the 5 prognostic factors related to complications
	Factors 
	ORb (95% CI)
	Pb
	aOR (95% CI)
	Pa

	Polytraumatism
	34,829 (12,324-98,432)
	<0,001
	22,321 (9,454-49,103)
	0,019

	Hemoperitoine ≥1000ml
	26,181(10,750-63,758)
	<0,001
	11,112 (1,371-90,068)
	0,024

	Open trauma
	3,220 (1,096-9,464)
	0,027
	5,537 (1,688-18,160)
	0,005

	ASA* score >II
	3,220 (1,096-9,464)
	0,027
	5,412 (1,69413,013)
	0,033

	Shock index > 0,9
	8,813 (3,536-21,964)
	<0,001
	4,903 (1,465-15,141)
	0,003


* ASA: American Society of Anesthesiologist

Table VI: Multivariate analysis of the 4 factors associated with death
	Factors
	aOR
	95% CI
	p

	Initial haemodynamic instability
 (SI ≥ 0,9 and/or Systolic blood pressure < 90 mmHg)
	6,25
	2,03 – 19,2
	0,001

	Polytraumatism
	4,12
	1,32 – 12,86
	0,015

	Ultrasound hemoperitoneum ≥ 1000 ml
	3,58
	1,08 – 11,86
	0,037


SI: "Shock Index" 
The mortality rate was 14/258 (5.3%). Death was significantly associated with 3 factors: hemodynamic instability with shock index > 0.9 (ORa = 6.25; p = 0.001), polytrauma (ORa = 4.12; p = 0.015) and ultrasound hemoperitoneum ≥ 1000 ml (ORa = 3.58; p = 0.037).

Discussion
General data: Sociodemographic characteristics
Abdominal trauma is dominated by closed injuries, particularly splenic injuries [8], and open injuries [6,7]. The male predominance of our study is consistent with the majority of studies [9, 10, 11, 12]. This trend is confirmed by Raherinantenaina and al. (2015) in Madagascar, where men represented 82.3% and women 17.7%. It might be due to the greater involvement of men in high-risk activities, conflicts, and road traffic [8]. The mean age of the patients was 30.7 ± 14.3 years, with a predominance of the [15–35[ age group (61.6%). This distribution is characteristic of young, active patients, as reported by Ngwa-Ebogo and al. in Southwest Cameroon in 2023 [10] and by Arumugam and al. in Qatar in 2015 [12], where over 60% of patients were under 40 years old. This reflects the social impact of trauma on an economically productive population. This group often bears the economic burden of their families, making the socio-economic impact more significant.
Single individuals (58.1%) are often younger ans more prone to risky behaviors. Low to intermediate educational levels (primary or secondary in 43.8%) may limit access to preventive information. The distribution of occupations showed a strong representation of informal workers, traders, motorcycle taxi drivers, and students, confirming the exposure of young professionals to accidents, particularly road traffic accidents.
Frequency of Abdominal Trauma
The frequency of abdominal trauma observed in our study, conducted in three hospitals in Western Cameroon, was 8.37% of surgical admissions, with a total of 258 cases included. This proportion is close to data from the African literature, notably the results of a meta-analysis of 78 studies conducted in Sub-Saharan Africa by Ndong and al. in 2024 [13], showing an overall prevalence of 9.4%, confirming the moderate frequency of these traumas in emergency surgical departments of low- and middle-income countries. However, our frequency may be underestimated due to the sometimes occult nature of certain lesions (infra clinical) and the non-inclusion of pre-hospital deaths.
Of the 258 patients included in our study, 206/258 (79.8%) had blunt abdominal trauma and 52/258 (20.2%) had open abdominal trauma. This result contradicts the data from Ojo and al. in 2016, which reported 90.8% for open trauma and 9.2% for blunt trauma, but this author worked in crisis zones [14].
These results show a large predominance of blunt trauma in the three referral hospitals in Western Cameroon. As reported in a study conducted in Cameroon by Bang and al. (2021) in Yaoundé [15], blunt trauma accounted for 69.56% and open trauma for 30.44%. This is also similar to a study conducted in Northern Tanzania by Ntundu and al. in 2019 [16], which found 72.8% blunt trauma and 27.2% penetrating trauma. This can be explained by the fact that road traffic accidents, which are more frequent in our series, primarily cause injuries from contusion, compression, or deceleration, affecting organs such as the spleen or liver.
Furthermore, unarmed physical assaults (punches, blunt objects) and falls are frequent, especially in rural areas or in areas with low security, and predominantly result in closed abdominal trauma. In contrast, open injuries from bladed weapons or firearms were less frequent in our series. Their severity can lead to pre-hospital mortality, thus limiting their frequency in hospital-based series. Finally, the weakness of the pre-hospital system, delays in transporting seriously injured patients, and diagnostic limitations in peripheral hospitals (lack of CT scanners, limited availability of ultrasound) also contribute to the under-detection of open trauma, thereby reinforcing the apparent predominance of closed forms in hospital statistics. However, these figures differ from those found in Madagascar by Fanomezantsoa and al. in 2015 [17], where closed trauma represented 47.4% and open trauma 52.6%. This difference can be explained by a higher frequency of trauma from bladed weapons and firearms.
Diagnosis
1. Time to Consultation
Nearly half of the patients (48.1%) were admitted immediately, reflecting, among other things, the perceived severity of the symptoms that prompted urgent care. However, a significant proportion of patients (34.5%) sought medical attention between 6 and 24 hours after the injury, exposing them to an increased risk of hemorrhagic or infectious complications. This is similar to the study conducted in Madagascar by Fanomezantsoa and al. in 2015 [17], where the time to care was less than 6 hours in 83.6% of cases, between 6 and 24 hours in 5.7%, and more than 24 hours in 10.7%. Initial signs may be infra clinical or minimized, and access to care may be limited.
2. Location and time of occurrence
In 80.2% of cases, injuries occur in a public space, compared to 9.7% at home and 6.6% at the workplace. This high prevalence in public spaces aligns with observations made in the Democratic Republic of Congo by Iteke and al. (2014) [2] and can be explained by the high frequency of road traffic accidents.
The timing of abdominal injuries reveals a predominance of cases in the morning between 6:00 and 11:00 (20.1%) and between 12:00 and 20:00 (18.6%), reflecting a higher frequency during the day. This time-distribution appears to be correlated with periods of high socio-professional activity, during which the risks of road traffic accidents, assaults, or workplace accidents are high.
On the other hand, a significant proportion of cases were recorded after 8 p.m. (14.7%), suggesting a possible involvement of nighttime factors such as alcohol, darkness, or insecurity, often reported as aggravating factors in resource-limited settings. However, the reliability of these data is limited by the high rate of cases for which the time of occurrence is unknown (43%), indicating significant gaps in medical record documentation. Improved time-related traceability would be essential to refine prevention and intervention strategies based on the highest-risk time periods.
3. Reason for consultation and hemodynamic status on admission
The main symptom was abdominal pain (98.4%), followed by active bleeding (38.7%) and vomiting (7%). Abdominal pain is an almost constant symptom in abdominal trauma. This is consistent with the literature: abdominal pain is the primary symptom of abdominal trauma, although it does not predict the severity of the injury [4].
On admission, 21.37% of patients presented with hemodynamic instability, indicating significant blood loss or severe peritonitis. This result is similar to that of Belemlilga and al. in Burkina Faso in 2020, where they found 23.8% of 63 patients [5]. The presence of shock is described in the literature as a marker of active intra-abdominal injury, requiring urgent intervention and should raise concern even in the absence of available imaging.
4. Causes
There was a clear predominance of road traffic accidents (59.3%), reflecting the risky local road environment with frequent motorcycle use. Road traffic accidents are also the leading cause of abdominal trauma in other African countries. This predominance is similar to the 64% reported by Phillipo L. and al. (2013) in Tanzania [18], and the 56.8% reported by Gaudeuille A. and al. (2007) in Bangui [19].
Stabilization (18.6%), the second leading cause, reflects a context of concerning urban violence [20]. This confirms the importance of the security context in open abdominal trauma.
5. Clinical and paraclinical diagnosis
The diagnostic elements were therefore essentially clinical, based on the history of trauma, the results of the physical examination, and available imaging studies.
Clinical examination led to a diagnosis of hemoperitoneum in 125 cases (48.8%), generalized acute peritonitis in 23 cases (26.1%) and a penetrating abdominal wound in 50 cases (19.4%). According to Kambire and al. 2018 in Burkina Faso, clinical examination led to a diagnosis of hemoperitoneum in 13 cases (46.43%), generalized acute peritonitis in 12 cases (42.86%), and a penetrating abdominal wound in 3 cases (10.71%) [21]. This difference can be explained by the fact that in our study we considered morphological means of diagnosis, whereas their results were based solely on the notion of trauma in the interview and the results of the physical examination.
The initial hemoglobin level was >10 g/l in 40.3% of cases and between 4 and 7 g/l in 17.4%, requiring immediate transfusion.
On ultrasound, 55 patients (21.3%) presented with moderate intra-abdominal fluid, compared to 44 (17.1%) and 13 (5%) with small and large fluid, respectively. Thirteen (5%) had no fluid. But, more than half of the cases (133, or 51.6%) lacked this ultrasound data, which may reflect the limited availability of emergency ultrasound. Since ultrasound is often the first-line examination in cases of abdominal trauma, especially in sub-Saharan Africa where CT scans are less accessible, these data demonstrate its usefulness in detecting fluid collections and providing preoperative guidance regarding the nature of organ damage.
The most frequently affected organ on ultrasound is the spleen (29.1%), followed by the liver (11.6%) and the kidneys (2.7%). Hollow organs are rarely identified (0.8%), as ultrasound is not very effective at diagnosing lesions of the digestive tract.
FAST (focused abdominal sonography for trauma) ultrasound: we did not perform FAST ultrasound because it was unavailable, yet it is fundamental and should be systematic in all patients with abdominal trauma [22,23,24].
CT scans, although used in only 5.8% of cases, allowed the identification of more subtle lesions (liver: 1.9%, hollow organs: 3.9%), which confirms its diagnostic superiority but also its underutilization, undoubtedly due to its cost and limited availability.
Magnetic Resonnance Imaging (MRI) was not used. This did not permit detailed characterization of lesions, and explain some delays in the diagnosis of digestive and vascular injuries, justifying sometimes unnecessary exploratory laparotomies. According to Engbang and al. In 2021 in Douala, the lack of modern imaging equipment in peripheral facilities partly explains the excessive use of exploratory surgery in low-resource countries [7].
Laparoscopy was performed 4 (4.2%) times in one of the 3 centers for diagnostic and therapeutic purposes.

6. Initial clinical severity assessment based on the Shock Index.
The Shock Index (SI) was normal (<0.9) in 40.3% of cases, >0.9 in 31.8% (moderate hypovolemia), and >1 in 20.1% (hemorrhagic shock). The Shock Index (SI) is a reliable indicator of severity in trauma. An SI >0.9 suggests hemodynamic instability, and an SI >1 suggests shock. According to Álvaro J and al. (2018) in Mexico, a Shock Index greater than 1 is associated with significantly increased mortality in trauma patients [25].
7. Diagnosis of Associated Injuries
Polytrauma is the most frequent associated injury (42.25%). This predominance reflects the high kinetic energy of the trauma, particularly in road traffic accidents, the main cause of severe abdominal trauma in sub-Saharan Africa, highlighting the high risk of multiple injuries in these contexts [26].
Lower limb trauma is the second most common (32.6%), followed by maxillo-facial trauma (26.0%). These results are consistent with those observed by Obame and al. (2023) in Gabon [26], where musculoskeletal injuries were frequently associated with abdominal trauma, particularly to the lower limbs (30.2%) and face (25.4%). This can be explained by the position of passengers in vehicles, direct impact against the front seat, dashboard, or windshield, and the absence of protective devices (seatbelts, helmets).
Cranio-encephalic injuries (17.4%) and chest injuries (17.4%) are also significant. The combination of these injuries reflects a high-energy trauma mechanism, where multisystem involvement is the rule rather than the exception. Helmet use is no frequent locally. Finally, pelvic (7.0%) and spinal cord (0.4%) injuries are rarer, although they can have major functional consequences. Their low frequency may be related to pre-hospital mortality or the difficulty of diagnosis without specialized imaging. These injuries complicate management and reflect the severity of the trauma. The associated lesions have the tendancy of been unfavorable prognostic factors.
8. Therapeutic Data
Treatment delay
The time to treatment after admission varied from less than 1 hour to more than 6 hours. Approximately 38% of patients underwent surgery more than 6 hours after arrival, often due to the need for stabilization, the waiting time for imaging assessments, or the immediate unavailability of the operating room. A delay of more than 6 hours is recognized as an independent risk factor for postoperative complications.
Surgical Indication / Close Monitoring
Blunt traumas were more frequently operated on (110/210, or 52.34%) in these semi-rural hospitals. This is contrary to the more conservative approach practiced in central hospitals. This highlights the need for continuing education for staff in semi-rural areas. There was also a persistent lack of anesthesiologists/intensivists for non-operative resuscitation in two of the three hospitals. The need for initial training in this speciality is crucial.
After exploration, 32/52 (61.54%) of the open traumas were treated medically, reflecting the frequency of superficial and non-penetrating parietal lesions.
More than half of the patients (55%) underwent surgery, often as emergencies (45.1% immediately). The significant proportion of non-operative treatments (45%) confirms the gradual shift towards conservative management of closed and stable trauma, in accordance with the recommendations of Stassen, N. A. and al. (2012) [27]. This balanced distribution between surgical and conservative treatment is consistent with the evolution of practices in abdominal trauma, where non-operative management (NOM) is gaining importance for hemodynamically stable injuries and those stabilized by initial ressucitation. In Cameroon, Engbang, J.-P. and al. (2021) reported a similar proportion, with nearly 52% of abdominal trauma patients undergoing surgery in Douala [6]. In our series, the reasons for surgical treatment were dominated by hemodynamic instability (38.7%), severity of injuries (34.5%), and significant hemoperitoneum (9.2%), demonstrating the appropriateness of surgical indications in this study. These findings need to be improve by more appropriate ressucitation and follow up, to be consistent with the ATLS (Advanced Trauma Life Support) guidelines.
Preoperative resuscitation and transfusions
In addition, almost all patients received rehydration and appropriate analgesia alongside the almost systematic primary resuscitation measures. Antibiotic therapy, administered in less than 50% of cases, raisiing up the question of its standardization, particularly in open trauma or contaminated surgical sites. The transfusion rate (17.4%) is relatively moderate despite the high frequency of hemoperitoneum, which may suggest rapid compensation or an underestimation of blood loss. This is consistent with the standards of emergency surgery [28,29,30,31]. In semi-rural areas, some blood groups are not always available.
Anesthesia
Traumatic abdominal surgery most often requires general anesthesia due to the unpredictable nature of the procedures and the frequency of emergency laparotomies [30]. General anesthesia was used in 95.8% of cases, reflecting the urgent and sometimes complex nature of the interventions. Regional or spinal anesthesia was used only in very specific cases.
Surgical Approach
The predominant surgical approach was midline laparotomy, both supraumbilical and infraumbilical, bypassing the umbilicus on the left (127 cases, 93.4%), followed by laparoscopy (6 cases, 4.2%), supraumbilical laparotomy (3.7%), and infraumbilical laparotomy (2 cases, 1.9%). There were no cases of vascular access and interventional radiology, as seen in more developed countries.
Intraoperative Findings
Intraoperative exploration of the 142 patients who underwent surgery revealed several intra-abdominal lesions. The most frequent lesions were: splenic (47 cases/142, or 29.4%), mesenteric (41/122, or 25.6%), hepatic (24/122, or 15%), ileal (15 cases, or 9.4%), duodenal (8/122, or 6.6%), or multiple (18/142, or 11.3%). Other lesions (stomach, jejunum, colon, urethra, bladder, ureters) were less frequent. In Arumugam's 2015 series [12], the most frequently affected organs were the liver (36%), spleen (32%), and kidney (18%).
Surgical Procedures
Splenectomy was the predominant surgical procedure (30.3%), reflecting the high frequency of splenic injuries in this study. The use of peri-hepatic packing (12%) indicates the management of severe active bleeding liver injuries.
Furthermore, the surgical procedures described (splenectomy, mesenteric  hemostasis, intestinal resections, peri-hepatic packing) are similar to those performed at the Sourô Sanou University Hospital in Bobo-Dioulasso (Burkina Faso), as demonstrated by Belemlilga and al. 2020: in their series, the spleen was frequently injured, and laparotomies, guided by hemodynamic status, resulted in comparable surgical procedures [5]. These convergences suggest a similar regional profile, where blunt abdominal road traffic injuries primarily expose the spleen but also frequently result in intestinal and mesenteric damage. Surgical practices largely depend on the clinical presentation, the availability of imaging, and endoscopic experience: in resource-limited rural settings, the trend remains toward radical management (splenectomy versus preservation and resection versus simple suture).
Nearly 40% of surgeries are performed in contaminated or dirty conditions (figure 2), which could explain the high rate of postoperative complications as noted by other authors [31].
Postoperative treatment
Finally, postoperative management is characterized by the almost systematic use of antibiotics, analgesics, and rehydration [50]. The use of anticoagulants remains low (33%), which could expose patients to thromboembolic risks.
The rate of unfavorable postoperative outcomes (morbidity and mortality) concerned 42.3% of patients. This figure can be linked to the complexity of the cases operated on, the initial severity of the lesions, and the conditions under which the procedures are performed [31]. It highlights the need for rigorous monitoring and well-defined pre, per and postoperative protocols.

9. Outcome and prognosis
Complete recovery (33.3%) was achieved in only one-third of patients. This relatively low rate could be explained by the severity of the trauma, difficult surgical conditions (contaminated surgeries), and delays in treatment. In comparison, Chalya and al. in Tanzania reported a rate of 44% [18].
The complication (morbidity) rate was 31.8%, which is close to the figures found in other African studies, notably that of Chalya and al. in Tanzania [18] in 2013 (38% to 51%). This can be explained by the initial severity of the injuries (particularly cases with significant hemoperitoneum), the unfavorable underlying condition (ASA > II), and the frequency of surgeries in contaminated environments (39.6%). Discharge against medical advice (3.9%) represents a loss of therapeutic opportunity and was present although rare in this study (excluded cases).

Bivariate analysis
Concerning the factors associated to complications, bivariate analysis revealed several statistically significant variables associated with the occurrence of complications. These were open trauma (OR = 3.22; p = 0.027), shock on admission (OR = 4.54; p < 0.001), hemoperitoneum ≥ 1000 ml (OR = 26.18; p < 0.001), splenectomy (OR = 6.83; p = 0.007), blood transfusion (OR = 8.82; p < 0.001), severity of visceral injury (OR = 8.81; p < 0.001), and severity of associated injuries (OR = 34.83; p < 0.001). Severity of visceral injury emerged as a strong independent risk factor for complications in this study (ORa = 4.90; p = 0.003). 

Multivariate analysis
Factors associated with morbidity include hemodynamic instability on admission (IFS ≥ 0.9 and/or SBP < 90 mmHg), polytrauma, ASA score > II, open trauma, hemoperitoneum ≥ 1000 ml, and associated injuries.
This aligns with the work of Kambire et al., who indicate that the presence of polytrauma is a major predictor of mortality and postoperative complications [21]. In our study the associated traumas accounted for71.6% of cases. A high ASA score is another significant factor (ORa = 5.41; p = 0.033). It reflects a pre-existing fragility. According to Ngowe Ngowe and al. in 2009, the ASA score is an excellent preoperative marker of surgical risk [31]. Our descriptive analysis reported 93% of ASA > II. Open trauma was less frequent (18.9%) but remains highly predictive (ORa = 5.54; p = 0.005), particularly due to the high risk of peritonitis or septicemia. This finding is supported by Chichom and al. [32,33].
Factors associated with mortality: hemodynamic instability on admission (IFS ≥ 0.9 and/or SBP < 90 mmHg), polytrauma, hemoperitoneum ≥ 1000 mL (and to a lesser extent, a delay in consultation > 24 h), were associated with an increased risk of death in patients with abdominal trauma. These results are consistent with several findings in the literature. Endeshaw et al., in 2024[3], in a meta-analysis of abdominal trauma in sub-Saharan Africa, identified initial hypotension (SBP < 90 mmHg) as the most consistent predictor of mortality, with an OR of 5.7 [95% CI: 2.9–11.1].

Similarly, Iteke and al. [2] in 2025 reported that polytrauma patients had a more than fourfold increased risk of death compared to those with isolated trauma. The presence of significant hemoperitoneum is also recognized as an indirect marker of severe solid organ injury, often associated with hemodynamic decompensation, explaining its predictive value in our study, as in that of Baptiste and al. in Haiti [1], where hemoperitoneum ≥ 1 liter doubled the risk of mortality. Finally, although the consultation delay > 24 hours did not reach statistical significance in our study (p = 0.17), several studies have shown that delays in care beyond 6 to 12 hours significantly increase mortality, particularly in cases of peritonitis or uncompensated shock.
Finally, our results highlight the importance of early diagnosis and appropriate management, as well as rigorous assessment of severity factors upon admission.

10. Study Limitations
Partial retrospective nature of the data: some information was collected from medical records, exposing the study to biases in record completion and missing data. We contacted some patients by phone to complete the missing data.
Limited sample size: does not allow for generalization of the results, which apply only to the subjects studied.
Technological limitations: We mostly used invasive laparotomy and very few laparoscopy. We did not use the Extended focused assessment with sonography for trauma (eFAST), nor multislice computed tomography (MSCT), that are the best non invasive diagnostic modalities [34], nor the less invasive like the children laparoscopy [35] or interventional radiology. 
the lack of FAST ultrasound, emergency CT scans or laparoscopy, and interventional radiology may have influenced treatment choices and skewed some comparisons with the international literature.

11. Strengths of the Study
The study was conducted in three referral hospitals located in high-traffic areas, providing significant regional representation of abdominal trauma in Western Cameroon. The study considers epidemiological, diagnostic, therapeutic, and prognostic data, offering a comprehensive overview of the issue. The results are directly applicable in the field where the study was conducted, for example, through short continuing education courses on new guidelines.

Conclusion 
This study, conducted in three hospitals in the West Region of Cameroon, aimed to describe the clinical, therapeutic, and prognostic aspects of abdominal trauma in our setting.
Frequency: abdominal trauma primarily affects young, active men (76.7% of cases), are mostly due to road traffic accidents (50% of cases) and presents usually with blunt injuries (79.8% of cases).
Diagnosis: abdominal pain and active bleeding were the most common clinical signs, accounting for 98.4% and 38.7% of cases, respectively. Similarly, 20.1% of cases presented with hemodynamic instability according to the Shock Index score.
Diagnosis relies primarily on clinical examination, most often aided by abdominal ultrasound, as CT scans are not routinely available.
The most frequently encountered lesions were splenic (29.1%), isolated hemoperitoneum (17.1%), hepatic (13.6%), and penetrating wounds (12.4%). Treatment remains predominantly surgical (55%), and there is a need for a more conservative approach.
Factors associated with morbidity included hemodynamic instability on admission (IFN ≥ 0.9 and/or SBP < 90 mmHg), polytrauma, ASA score > II, open trauma, hemoperitoneum ≥ 1000 ml, and associated injuries.
Factors associated with mortality included hemodynamic instability, polytrauma, and hemoperitoneum ≥ 1000 ml. These factors reflect the severity of the trauma and the need for rapid intervention.

These results confirm the need to strengthen the capacity to manage traumatic emergencies, particularly through improved access to modern imaging, standardization of treatment protocols, and continuing education for staff. Despite its limitations due to its retrospective nature, our study provides a valuable database for better understanding the realities on the ground and calls for larger, prospective, multicenter studies, including extended post-hospital follow-up and an assessment of long-term functional and social outcomes. By identifying at-risk profiles and evaluating current practices, this work makes a modest contribution to improving the management of abdominal trauma in our setting.

The study is about abdominal trauma in an semi-urban and resource limited area in Western Cameroon.  It is relevant for trauma description in an in-development country which has no major medical resources regarding the emergency pre-hospital system or appropriate medical infrastructure for dedicated trauma centres. 
Nevertheless, this supporting article is presenting a local experience which can be taken into consideration regarding the variety of the cases and its complexity. It brings out good information regarding Abdominal trauma and can contribute in increasing the awareness of the Abdominal trauma especially in middle income countries. Consequently, public health politics may be arranged according to the scientific data obtained.
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