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Etiological, clinical, therapeutic, profiles and factors associated with complications of femoral shaft fractures in four hospitals in the West Region of Cameroon
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Introduction 
Femoral shaft fractures (FSFs) in adults are a major trauma emergency, with high functional morbidity when treatment is delayed or inappropriate. In middle-income countries, optimizing treatment remains an organizational and technical challenge.
Materials and methods 
This was a multicenter, cross-sectional, descriptive, and analytical study combining retrospective (January 1, 2020, to December 31, 2024) and prospective (January 1 to April 30, 2025) data collection, conducted in four referral hospitals in the West Region. Patients admitted for femoral shaft fractures were studied in terms of their clinical profile, treatment, and evolution. To analyze prognostic factors, a case-control study (“complicated cases” versus “uncomplicated cases”) was conducted in strict compliance with ethical procedures. Statistical analysis was performed using SPSS.
Results
Five hundred and twenty (520) femoral shaft fractures were studied, including 6 bilateral fractures (1.15%). The average age was 39 ± 17 years and the sex ratio was 2.33 in favor of men. The cause was a road traffic accident in 428 cases (82.31%), of which 332 (80.58%) involved a motorcycle. Closed fractures accounted for 388 (74.6%) cases; the AO 32-A type predominated with 268 (51.5%) cases. The median time to surgery was 7 days. There were 376 (72.31%) intramedullary nails, of which 369 (70.96%) were locked and 120 (23.07%) were screw plates/plate blades, 70 (13.46%) pins, 24 (4.62%) external fixators, and 24 (4.62%) steel wires. Union was achieved in 408 (78.46%) cases, with a mean time to full weight-bearing without a crutch of 6.2+3.4 months. Postoperative complications occurred in 128 (24.62%) cases, including 29 (5.58%) cases of pseudarthrosis. Factors independently associated with complications were: poor reduction (aOR 13.08; 95% CI 4.31–39.66), major medical history (aOR 4.04; 1.30–12.50) and a delay > 24 hours between trauma and admission (aOR 4.03; 1.58–10.30). 
Conclusion
Stable closed nailing of a simple mid-third diaphyseal fracture, performed promptly after proper reduction in a young, non-diabetic, non-smoking patient, offers the best outcome. Factors associated to poor outcome should be considered by those working in areas similar to ours.
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Introduction
Femoral shaft fractures account for three-quarters of all femur fractures [1]. Their annual incidence is estimated at between 1 and 2.9 million cases worldwide, with 15.7 to 45.5 cases per 100,000 inhabitants in non-industrialized countries and approximately twice as many in industrialized countries [2]. They mainly affect young, active individuals involved in road traffic accidents. They require violent trauma and are therefore associated with other traumatic injuries and have significant socioeconomic repercussions [3,4]. In Cameroon, simple fractures are the most common, and the most commonly used treatment modalities are intramedullary nails, screw plates, and external fixators [4]. Despite the available data, to our knowledge, no local study has focused on femoral shaft fractures in semi-urban areas. The epidemiological, clinical, therapeutic, and evolutionary profiles, as well as the factors associated with complications, are therefore loccally unknown. This was the subject of the present study, which aimed to improve the management of these fractures in this environment.
Methodology
We conducted a multicenter cross-sectional study that was both descriptive and analytical, with prospective and retrospective data collection. It lasted 5 years and 4 months: from January 1, 2020, to January 1, 2025, for the retrospective phase, and from February 1, 2025, to April 30, 2025, for the prospective phase. Our study was conducted in four hospitals in the West Region that have an orthopedic trauma surgeon and perform osteosynthesis: Dschang Regional Annex Hospital; Our Lady of Health Hospital in Batsenla, Bafoussam Regional Hospital (HRB) and Mbouo Protestant Hospital in Bandjoun. 
All femoral shaft fractures operated at our study sites during the study period and involving patients aged 16 years or older 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 a consecutive basis during the study period. After obtaining our research authorizations and ethical clearance, we began our recruitment with the retrospective phase, examining records and files to identify patients who had suffered fractures.   
For the prospective phase, patients admitted to the emergency department, surgery department, and operating room for femoral shaft fractures at the various study sites were approached for their informed consent.

A nested case-control analysis studied the factors associated with complications of femoral shaft fractures:
- « Cases » were patients who underwent surgery for femoral shaft fractures and had a postoperative complication.
- « Controls » were selected from among patients who underwent surgery during the same period and had no complications.
- Matching : the controls were of the same sex and age +/- 5 years as the cases. Each case had two controls.
We estimated the minimum size of our descriptive study population using Cochran's formula:
N= [z² p (1-p)] / e² where
n = minimum required sample size
z = 95% confidence interval. Let t= 1.96
p = prevalence of the phenomenon studied, i.e., 63.3%. Prevalence according to a similar study conducted in Cameroon [4] in 2024 by Fonkoue et al.
e = margin of error at 5% (standard value 0.05). That is, n = 357, the minimum size of the descriptive component.
The sample size for the analytical component was calculated using Table 7 of the Lemeshow Sample Size table, taking into account the following estimates: 
Number of controls per case: 2 
Proportion of exposed controls: 50% 
Confidence interval: 90% 
Power: 80% 
Expected OR: 2.4 
We obtained a minimum sample size estimated at 78 cases for 156 controls. 
With the help of a statistician, the data collected was entered into a CS Pro version 7.5 data mask and analyzed in SPSS version 26.0. Chi-square tests of independence and Fisher's exact tests were used with p<0.05. Bivariate and then multivariate analyses were performed, with adjusted odds ratios calculated.

Ethical clearance
Ethical clearance CE 380/29/01/2025/CE/CRERSH-OU/VP was obtained from the West Region Ethics Committee of Cameroon. Also, on site permission to conduct the study was also obtained from the authorities of the study sites namely : the Catholic Centre Our Lady of Health of Batsengla in Dschang, Mbouo Protestant Hospital of Bandjoun, West Regional Hospital of Bafoussam, and Dschang Annex Regional Hospital. Written informed consent was obtained before the commencement of data collection and measures like coding was taken to ensure patient confidentiality and privacy.

Results
General data
We had 520 femoral shaft fractures that were operated on, followed, and documented. We had a total of:
- 6,032 consultations for fractures, including
- 4,453 lower limb fractures and 1,579 upper limb fractures;
- 1,053 femur fractures and
- 637 femoral shaft fractures, representing 10.56% of patients consulting for fractures. 
Femoral shaft fractures therefore represent 10.56% of all fractures, 14.30% of lower limb fractures, and 60.4% of femur fractures. 
Of the 637 cases, 520 were included in the study, while 117 (18.37%) participants were excluded due to incomplete follow-up, missing files, or unusable data. Our results therefore concern 520 femoral shaft fractures that were actually operated on, followed up, and documented. 
Males (364 cases, or 70%) were more represented than females (156 cases, or 30%), with a sex ratio of 2.33. The average age was 39 ± 17 [17-94] years, and the [20-30[ age group was the most represented with 164 (31.54%) cases, followed by the [30-40[ age group with 88 (16.9%) cases. More than half of the participants that is 300 ( 57.69%) were under 40 years of age. The majority had a primary education level with 280 (53.84%) cases, and the professions were motorcycle taxi driver with 68 (13.07%) cases, housewife with 64 (12.31%) cases, farmer with 66 (12.69%) cases, and student with 54 (10.39%) cases. 
Etiological profile
The cause was a road accident in 428 cases (82.31%), 28 domestic accident (5.39%), 0 recreational accident (0%), 2 workplace accident (0.4%), 2 sports accident (0.4%), 32 falls (6.15%) and 10 armed conflict trauma (3.17%).
The type of road accident according to the types or vehicles involved was
- Motorcycle-motorcycle 214 (41.15%)
- Motorcycle-pedestrian 84 (16.15%)
- Car-pedestrian 60 (11.54%)
- Car-motorcycle 34 (6.54%)
- Car-car 20 (3.85%)
The mechanism of occurrence was direct in 494 cases (95%) and indirect in 26 cases (5%).
Clinical profile
Consultation was immediate in 460 cases (88.46%) or delayed in 60 cases (11.54%) due to transfer delays, financial delays, or visits to traditional healers.
The functional signs were: pain in 520 (100%) cases, functional impotence in 520 (100%) cases, and deformity in 4 (0.77%) cases.
The past traumatic history revealed 12 femur fractures (2.31%, including 10 on the same side) and 2 periprosthetic fractures on hip prostheses (0.38%). We did not have any fractures on knee prostheses.
Of the 136 (26.15%) patients with a medical history, there were 110 (80.88%) cases of high blood pressure, 68 (50%) had type II diabetes, 8 (5.88%) had obesity, 7 (5.14%) had geriatric syndrome (with dependence, incontinence, vision problems, and falls), and 14 (10.24%) had menopause. There were also 224 (43.08%) cases of alcoholism and 172 (33.08%) cases of smoking.
Regarding lifestyle before the fracture, 472 (90.77%) of our patients were able to walk before the fracture, and 48 (9.23%) patients were unable to walk before the fracture, including 24 (50%) with a crutch, 22 (45.83%) with two crutches, 3 (6.25%) with a wheelchair, and 4 (8.33%) were bedridden for long periods. 
The general condition was marked by preserved consciousness in 302 (58.08%) cases and impaired consciousness in 194 (37.31%) cases. 
In 516 (99.23%) cases, patients had a vicious attitude, in 520 (100%) cases, swelling of the limb, and in 492 (94.62%) cases, apparent shortening. 
The right femoral shaft was fractured more often (264 cases, or 50.77%) than the left (250 cases, or 48.08%), and there were 6 bilateral fractures (1.15%).
The proximal third had 98 cases (18.85%), the middle third had 268 cases (51.54%), and the distal third had 154 cases (29.62%).
There were 388 closed fractures (74.62%) compared to 138 open fractures (26.54%). 
Among the 388 closed fractures, there were soft tissue injuries of the following types: Tscherne 0 in 4 cases (1.03%), Tscherne 1 in 88 cases (22.68%), Tscherne 2 in 290 cases (74.74%), and Tscherne 3 in 6 cases (1.55%). 
According to the Gustillo and Anderson classification of the 138 (26.54%) open fractures, there were 52 grade II fractures (37.68%), 80 grade III fractures (57.97%), including 46 IIIA (33.33%), 33 IIIB (23.91%), and 52 IIIC (37.68%).
In addition, there were 4 sacral pressure sores (0.77%), including 2 stage II and 2 stage III. 
Radiological findings
Table I presents the radiological results of fracture types according to the Swiss Association for Osteosynthesis (AO). 
Table I: Morphological assessment of patients admitted for FDF
FDF Table I: Morphological assessment of patients admitted for FDF
	Classes
	Criterias
	Numbers
	Proportions

	32 A
	Simple fracture
	268
	51,54%

	A1
	Spiroid
	64
	12,31%

	A2
	Oblique >30%
	160
	30,77%

	A3
	Transverse < 30%
	44
	8,46%

	32 B
	Fracture with a 3rd fragment
	196
	37,69%

	B1
	Spiroid 
	78
	15%

	B2
	Transverse 
	102
	19,62%

	B3
	Fragmented 
	16
	3,08%

	32 C
	Complex fracture
	56
	10,77%

	C1
	Spiroid bifocal
	20
	3,85%

	C2
	Transverse bifocal
	6
	1,15%

	C3
	Irregular
	30
	5,77%



Biological findings
A description of the patients' biological assessment prior to treatment shows that 400 (76.92%) patients had anemia, including 144 (27.69%) with mild anemia, 212 (40.77%) with moderate anemia, and 44 (8.46%) with severe preoperative anemia; 178 (34.23%) had leukopenia; 94 (18.08%) had hyperleukocytosis; 246 (47.31%) had thrombocytopenia; 198 (38.08%) had hyperglycemia; 37 (7.12%) had elevated blood urea; 124 (23.85%) had increased creatinine levels; 138 (26.54%) had low prothrombin times; 216 (41.54%) had prolonged kaolin cephalin times; and 57 (10.96%) had positive serology for human immunodeficiency virus.

The diagnosis of associated injuries is shown in the table below.
Table II: Assessment of associated injuries

	Variables
	Numbers
	Proportions (%)

	Brain traumatic injury
	50
	9,62

	Other upper limb fractures
	12
	2,31

	Thoracic contusion
	6
	1,15

	Abodminal contusion
	4
	0,77

	
	
	

	
	
	

	Pelvic rim injury
	10
	1,92

	Other femoral fractures
	2
	0,38

	Facial trauma
	2
	0,38

	Knee injury
	18
	3,46

	Leg fracture
	58
	11,15

	None
	350
	67,31



Therapeutic profile
The waiting time for osteosynthesis was 7 to 14 days for 495 (95.19%) participants. The waiting time was less than one week for 18 cases (3.46%) and more than two weeks for six cases (1.15%). 
Orthopedic treatment was performed in 174 cases (34.46%): traction in 64 cases (12.31%), transosseous traction in 110 cases (21.15%) and posterior long leg plaster cast in 68 cases (13.08%).
Spinal anesthesia was used in 518 cases (99.62%) and there were 2 (0.38%) cases of general anesthesia.

With regard to osteosynthesis, closed reduction was performed in 390 (75%) cases and open reduction in 130 (25%) cases. 
Among the 390 (75%) closed reduction fractures, there were 369 (70.96%) locked intramedullary nails (Closed Reduction and Internal fixation or CRIF) and 21 (4.04%) external fixators (Closed reduction and external fixation CREF).
Among the 130 (25%) open reduction fractures, there were 7 (1.35%) non-locking intramedullary nails, 120 (23.07%) screw plates, leading to 127 (24,42%) Open Reduction and Internfal Fixation or ORIF), and 3 (0.58%) external fixators (Open Reduction and External Fixation or OREF).


In total, there were 376 (72.31%) intramedullary nails, of which 369 (70.96%) were locked and 7 (1.35%) were unlocked, 120 (23.07%) screw plates (screw plates and plate blades), 24 (4.62%) external fixators, 70 pins (13.46%), and 24 steel wires (4.61%). There were mixed osteosyntheses and replacements of temporary external fixators with internal fixations.

The quality of reduction was good in 466 cases (91.37%) and poor in 38 cases (7.45%), including 16 (3.14%) cases of unstable assembly and 22 (4.31%) cases of inappropriate material or very complex fractures.
The duration of surgery was 2 hours for 350 cases (68.63%), 2-3 hours for 200 cases (39.22%), and 4 hours for 44 cases (8.63%). The average cost of surgery ranged from 250,000 to 350,000 CFA francs.

Transfusions were performed using 452 bags, including 424 units of whole blood, 12 units of fresh blood, 2 units of fresh frozen plasma, 4 units of packed red blood cells, and 8 units of platelet concentrates.
A total of 290 (56.87%) patients received transfusions (moderate and severe anemia). The number of bags per patient was 1 for 122 cases (23.92%), 3 for 88 cases (1.73%), 4 for 78 cases (1.53%), and 5 bags for two patients (0.04%).

The dressing was changed less than 5 times in 44 patients (8.46%), 6 to 10 times in 200 (39.22%), and more than 10 times in 250 patients (48.08%).
Medication management
All 138 (100%) patients with open fractures received antibiotic prophylaxis upon admission, based on either cefazolin or amoxicillin clavulanic acid. 
A protocol of intraoperative and postoperative antibiotic therapy was applied to both open and closed fractures regardless of the hospital, consisting of third-generation cephalosporin in 416 (80%) cases, aminoglycosides 318 (61.15%), imidazoles 258 (49.62%), and fluoroquinolones 196 (37.69%) mainly. The duration of treatment was 5 days for aminoglycosides and for other antibiotics: 10 days for 210 (50%) cases, 11 to 20 days in 104 (20%) cases, and more than 21 days for 156 (30%) cases.

Approximately 510 (98.08%) had received analgesics: paracetamol 440 (84.62%), tramadol 318 (61.15%), nefopam/Acupan 252 (48.46%), and diclofenac 356 (68.46%).

All patients had received tetanus serum (100.0%). Only 74 (14.23%) received calcium supplementation and 6 (1.15%) received vitamin D supplementation.

Thromboembolic disease was prevented using low molecular weight heparins in 466 (89.62%) cases and vitamin K antagonists in 50 (9.62%) cases, with treatment lasting between 5 and 10 days. 
For cases of osteoporosis in the elderly, there were 48 cases (9.23%) treated with bisphosphonates and 4 cases (0.8%) treated with tribolone hormone replacement therapy for menopause.
Preventive measures for bedsores were taken in approximately 488 (93.46%) patients.
Physical therapy was performed in 494 (95%) patients, with fewer than 10 sessions in 200 cases (38.46%), 10-40 sessions in 250 (48.08%), and more than 40 sessions in 44 cases (8.46%).

Evolutive profile
Our average follow-up period was 38 months. The time to full weight bearing without crutches was 6.2+3.4 months. The rate of uncomplicated healing during the study period was 408/520, or 78.46%, after an average follow-up period of 38 months. We had 392 (75.39%) cases with a good outcome and 128 (24.62%) cases with complications, including 11 (2.12%) cases requiring repeated surgery.
We had 36 (6.92%) short-term complications, including 24 (4.62%) local, 8 (1.54%) locoregional, and 20 (3.85%) general complications.
We had 58 (11.15%) medium-term complications, including 20 (3.84%) local, 38 (7.31%) locoregional, and 2 (0.4%) general complications.
We had 36 (6.92%) long-term complications.
Among the immediate intraoperative or postoperative complications, there were 14 (2.69%) hemorrhages, 8 (1.45%) vascular lesions, and 2 (0.4%) nerve lesions. 

Short-term postoperative complications included: 9 (1.73%) surgical site infections, 6 (1.15%) deep vein thromboses, 2 (0.4%) loosening of osteosynthesis material, 2 (0.4%) compartment syndromes, and 2 (0.4%) severe anemias.
The 22 (4.23%) medium-term complications were infections and 11 (2.12%) delayed union/pseudarthrosis, 8 (1.54%) deep vein thrombosis, 6 algoneurodystrophy (1.15%), and 2 (0.4%) shortening of 2 centimeters
The 36 (6.92%) long-term complications were 15 cases of lameness/stiffness (2.88%), 11 (2.12%) infections, 8 (1.54%) pseudarthrosis, and two (0.4%) shortening. There were 11 (2.12%) surgical revisions.
The Womac score assessment of participants who were still symptomatic showed a mean score of minimal to moderate pain (1.92/4), as well as stiffness (2.01/4) and function (1.92/4). 

Case-control analysis of factors associated with postoperative complications
We had 128 cases of postoperative complications that were matched with 256 cases without complications in order to identify associated factors using bivariate and multivariate analysis.
In bivariate analysis, the following factors were associated: healthcare training (p=0.000), age group > 70 years (p=0.002), single marital status (p=0.000), low educational level (p=0.003), ability to pay for surgery costs on time (p=0.001), presence of medical history (p=0.000), particularly high blood pressure (p=0.014) and diabetes (p=0.02), geriatric syndrome (p=0.000), the presence of lower limb prostheses (p=0.013), alcoholism (p=0.008), smoking (p=0.000), the ability to walk before the fracture (p=0.000), simple fall/osteoporotic fracture (p=0.002), fall from a height (p=0.000), fracture caused by projectiles (p=0.000), long delay in consultation (p=0.000), fracture located in the middle third of the diaphysis (p=0.000) and in the distal third (p=0.000), treatment delay greater than 14 days (p=0.021), absence of traction (p=0.000), quality of reduction (p=0.000), and failure to attend physical therapy sessions (p=0.04).

However, in multivariate analysis (Table III), those who had poor reduction (aOR = 13.08; 95% CI = 4.31-39.66; p = 0.000), those with a medical history (aOR = 4.04; 95% CI = 1.3-12.5; p = 0.000), and those who delayed going to the hospital after the fracture occurred (aOR = 4.03; 95% CI = 1.3-12.5; p = 0.000) were associated with a higher risk of nonunion.
The odds ratio for nonunion was 0.016 for those who had a medical history and 0.016 for those who delayed going to the hospital after the fracture occurred.
p = 0.016) and those who delayed going to the hospital after the fracture occurred
(aOR = 4.03; 95% CI = 1.58-10.3; p = 0.04) were at greater risk of developing
postoperative complications. 

Meanwhile, those under the age of 20 (aOR = 0.11; 95% CI = 0.02-0.77; p = 0.026) who had
a fracture of the middle third of the MI (aOR = 0.32; 95% CI = 0.14-0.73; p = 0.035) and those who did not require walking assistance (aOR = 0.31; 95% CI = 0.11-0.92; p = 0.035) had a lower
risk of developing postoperative complications. 

Table III: Factors associated with postoperative femoral shaft complications
	Variables
	Modalities
	Complications
	ORa (IC à 95%)
	P-value

	
	
	Yes
	No
	
	

	Age
	≥ 70 years
	10
	46
	1,1 (1,02 ; 7 ,7)
	0,026

	Sex
	Male
	66
	284
	1,31(0,66 ; 2,6)
	0,002 

	Diabetes
	Yes 
	102
	358
	4,03 (1,58 ; 10,3)
	0,004

	Tobacco
	Yes 
	36
	12
	1 ,2 (1,4 ; 1 ,92)
	0,035

	Treatment delay
	Long
	66
	318
	4,04 (1,3 ; 12,5)
	0,016

	Reduction quality
	Poor
	98
	368
	13,08 (4,31 ; 39,66)
	0,000


ORa: Adjusted odds ratio; CI: Confidence interval

Discussion
V.1.1. Etiological profile
The road traffic accident was the most common cause femoral diaphysis fracture (FDF) with 82.31% of cases. This result is similar to the study by Fonkoué et al. conducted in Yaoundé in 2024, Ngo et al. in Douala in 2023, and Touré et al. in Mali in 2019, which found 82.8%, 79.9%, and 85.4%, respectively[4–6]. This high frequency could be explained by the absence of and failure to comply with traffic lights, poor road conditions, failure to comply with traffic regulations, speeding, drunk driving, or driving while fatigued. Furthermore, these were mainly related to motorcycle accidents, in line with the literature in developing countries[7,8,9]. FDFs were linked to a direct mechanism in 95% of patients. This is higher than the frequency found by Touré et al. in Mali in 2019 and Ngo et al. in Douala in 2023, with 85.4% and 82.7% respectively [6,10]. This difference could be explained, on the one hand, by the difference in methodology and, on the other hand, by the fact that our study focused mainly on FDFs, unlike the study by Azza et al., which focused on the entire femur. 
V.1.2. Clinical profile
Pain and functional impairment were the main reasons for consultation, with a frequency of 100%. This result is higher than that found by Guido in 2024 in Bamako, where 79.2% of patients had pain and functional impairment as the reason for admission. These signs constitute the classic diagnostic triad for diaphyseal femoral fractures.
The average waiting time for surgical osteosynthesis was 10[7-14] days. This delay is longer than that reported by Mitchel et al. in the United States of America in 2023 and Fonkoue et al. in Yaoundé in 2024, where the delay for surgical treatment was “within the first 24 hours after fracture” and “five days,” respectively[12,13]. This could be explained by the lack of permanent availability of surgical supplies, the time required for adequate preoperative planning with careful selection of the most appropriate fixation device, the absence of universal health coverage, and the high costs of surgery. 
The femur was affected equally on the right and left sides (48.08%). This result differs from the study conducted by Diallo et al. in Mali in 2022, which found a predominance on the left side with 60%[14]. This difference could be explained by the sample sizes of the two studies. The middle third was the preferred site of fracture (51.54%), which is consistent with the study by Diallo et al. in Mali in 2022, Fokam et al. in Cameroon, and Gianluca et al. in Italy in 2017 and 2020 [9,15,16]. This predominance in the middle third of the femoral diaphysis could be explained by the fact that the torsional force may be higher in this part of the bone [17].
Closed fractures were more common (74.62%). This result is more or less similar to that reported by Bombah et al. at the Ebolowa Hospital Center in March 2025, which was 71.9% [18]. This could be explained by the fact that this study focused on the diaphyses of all long bones, unlike our study, which focused solely on the femur [19]. Furthermore, this data remains lower than that reported by Gianluca et al. in Italy in 2024 and that of Fonkoué et al. in Yaoundé in 2024, which had closed fracture proportions of 83.91% and 83%, respectively. Our study was conducted in a semi-urban environment, with freer road infrastructure allowing high speeds, frequent interurban travel on busy roads, and less experienced drivers, leading to devastating collisions, unlike Yaoundé, which is an urban city, and Italy, which is a developed country with state-of-the-art infrastructure and more stringent regulations. Closed fractures are also more common among traditional masseurs in the suburbs than open fractures.
Finally, 67.31% of patients had an isolated fracture, while 32.69% had other associated injuries, particularly pelvic or cranial injuries. This confirms the data showing that diaphyseal femur fractures often occur in a context of multiple trauma. In terms of morphological assessment, type A (51.54%) was predominant, and the most common subtype was A2, accounting for 30.77%. This result is higher than that obtained by Syed et al. in 2024 in Pakistan and Bombah et al. in Cameroon in March 2025, who recorded type A fractures with frequencies of 41% and 64.9%, respectively; the most common subtype in Imran's study was A3 with 21% [19,20]. 
V.1.3. Therapeutic profile
In our study, 100% of patients underwent surgical treatment. This result is similar to the study conducted by Azza et al in the Democratic Republic of Congo in 2022, which reported a frequency of 83.4%[10]. This could be explained by the need for surgical treatment in adults. 
Most of the surgery was performed using a closed approach during the study period (52.31%), which differs from the approach used by Fonkoué et al. in 2014 in Yaoundé, who performed open osteosynthesis [4]. In the event of unavailability of equipment for closed-fracture locked intramedullary nailing: fluoroscopy, traction table, open-fracture locked nailing remains the most appropriate second-line treatment. 
However, in our context, the technique of osteosynthesis using screw plates is still considered. In our series, osteosynthesis using screw plates was performed in 14.62% of patients. This option is sometimes still used in specific contexts (very distal fractures or when other equipment is unavailable), although it is associated with a higher risk of delayed union, pseudarthrosis, and infection in the literature. Mballa et al., in a study conducted at the Yaoundé University Hospital Center, reported a pseudarthrosis rate of 14.7% in patients operated on with screw plates, compared to 4.2% after intramedullary nailing[21,22]. Even in open fractures, this study found that ECMV has better results than screw plates and external fixators and can be used in open fractures or in polytrauma patients[23,24]. 
V.1.4. Evolution profile
The majority of patients achieved recovery without complications (78.46%). This result corroborates that reported by Diallo et al. in Mali in 2023, where 96.3% of cases of recovery without complications were noted [15]. This similarity could be explained by the similar study sites.
Complications were found in 128 (24.61%) of the patients in this study. These complication rates are high compared to data in the Western literature. In fact, a pseudarthrosis rate or infection rate of less than 1% is considered normal after closed nailing with locking intramedullary nails with reaming, the standard treatment [25]. A higher complication rate is reported in cases of open treatment [26]. The rate of uncomplicated healing during the study period was 78.46%, and at a mean follow-up of 38 months, 85% of patients had achieved bone healing on radiography. 
However, only 68% of patients regained their initial knee joint range of motion, limb equality, and normal gait as before the accident. This consolidation rate is low compared to Western literature, where it is now over 95% [25]. Failures of osteosynthesis material accounted for 15 (3%) of patients who underwent surgery and had a postoperative follow-up X-ray. The reasons reported included the use of inappropriate materials (7, 47%) and instability of the material (8, 53%). This result is slightly lower than that reported by Fonkoue et al. in Yaoundé in 2024, who found 30% complications distributed as follows: 11% infections, 9% delayed union, 11% pseudarthrosis, and 11% failure of osteosynthesis material, but remains high compared to standard norms [26]. This could be explained not only by the long duration of surgery in some cases and a lack of intraoperative antibiotic prophylaxis for open fractures, but also in other cases by the surgical team and finally by the choice of material in relation to the fracture.  
A recent study in Douala reveals the high frequency of mechanical defects and poor quality of implants used for osteosynthesis in our environment, which are believed to be the cause of the high rate of implant failure and secondary dismantling leading to pseudarthrosis and malunion [27].
V.1.4. Factors related to complications
V.1.4.1. Association between age and the occurrence of complications 
In this study, it was proven that being aged 71 or over increases the risk of postoperative complications following a femoral shaft fracture by a factor of 1.1. This result is similar to that obtained by Shao [28] et al. in 2019 in Taiwan and Nike [29] et al. in 2019 in the United States of America. This similarity can be explained by the fact that advanced age is associated with osteoporosis and osteoblastic senescence. On the other hand, there is a dysfunction of bone remodeling: with age, the bone remodeling cycle is slower, less efficient, subject to increased bone resorption, and less well repaired (formation of more fragile or delayed callus). This explains the spontaneous fractures, delayed healing, and frequent non-unions in elderly patients.
V.1.4.2. Association between gender and the occurrence of complications
In this study, it was observed that the patient's gender increased the risk of postoperative complications in femoral shaft fractures by 1.31 times. This data is similar to that reported by Fonkoue et al. in 2024 in Yaoundé, Ngo et al. in 2023 in Douala, and is consistent with global epidemiological data from the WHO published in 2024 by Fanyu et al., which reported a high incidence of femoral shaft fractures in male patients: 155.53 per 100,000 in 2021[6,30,31]. This could simply be explained by the fact that men are more exposed to high-energy trauma, resulting in more complex fractures. With age and andropause, there is a gradual loss of bone mass, but the temptation to engage in highly traumatic activities sometimes remains strong.
V.1.4.3. Association between diabetes and the occurrence of postoperative complications
Diabetes increases the risk of complications by 4.03 times. This result is consistent with those reported by Golinvaux et al. in 2015 in the United States and by Carlos et al. in 2018 in the Netherlands [32]. 
When diabetes is poorly controlled, it is an aggravating factor in the occurrence of complications for infectious, vascular, and metabolic reasons.
V.1.4.4. Association between smoking and the occurrence of complications
In this study, smoking was found to be a factor associated with the occurrence of postoperative complications in femoral shaft fractures. This result is similar to that found by Lisa et al. [33] in Washington in 2008 and by Weening et al. in 2024 in Hebei [34]. This could be explained by the fact that tobacco abuse is one of the main factors contributing to poor fracture healing. 
V.1.4.4. Association between the delay in treatment and the occurrence of complications 
This result is similar to those found by Aude et al. in Chicago, United States, in 2016[35]. The consensus in modern medical literature agrees on the principle of early surgical stabilization of diaphyseal femur fractures, ideally within 24 to 48 hours of the trauma, in order to improve the patient's overall prognosis and reduce morbidity and mortality. After a fracture, a fracture hematoma develops and fibrous callus formation begins, creating strong adhesions between bone fragments and surrounding soft tissues. The local inflammatory process that sets in and the reactive hypervascularization of the fracture site make hemostasis more difficult and increase the risk of infection and pseudarthrosis.
V.1.4.5. Association between the type of osteosynthesis and the occurrence of complications
Poor reduction and stabilization increase the risk of complications by a factor of 13. This result corroborates that of Ogundele et al. in Nigeria in 2013 and Batchom et al. in Douala in 2020 [27,36]. The choice of osteosynthesis method is crucial for achieving solid consolidation, restoring anatomy and limb function, and minimizing complications. Historically, stable locked intramedullary nailing (IMN) has become the method of choice, often supplanting screw plates, but each technique has its own characteristics and risks [37]. 
Limitations of nailing
ECM may be limited for very specific fractures: fractures too close to the epiphyses (extreme subtrochanteric or supra/intercondylar fractures) where distal or proximal locking is difficult, or femurs with a medullary canal that is too narrow or deformed, are relative contraindications. In addition, infection around the nail, although rare, is a devastating complication that often requires removal of the hardware.
Limitations of screw plates: open reduction, loss of hematoma, and less stable assembly.
Limitations of external fixators
External fixators have been used primarily in emergency situations, for highly contaminated open fractures, or for severe polytrauma requiring rapid and temporary stabilization. Its main limitation is its inferior mechanical stability compared to internal implants, particularly in terms of torsion and axial compression. This limited stability can lead to a high risk of pseudarthrosis or malunion if the fixator is kept in place as a definitive treatment without satisfactory consolidation. The risk of infection along the pin paths is a complication. Finally, in most cases, the external fixator is a temporary solution for femoral shaft fractures; a second surgery to convert it to internal osteosynthesis (nail or plate) is almost always necessary once the patient's condition and soft tissues allow it.
V.2.1. Limitations of the study 
We had the advantage of conducting a multicenter study over a period of five years. However, as our study was retrospective in nature, we encountered difficulties in collecting data. We had to call patients to obtain reliable and complete information. As communication was difficult with some elderly patients, information was obtained from caregivers, thereby reducing the accuracy of some information (memory bias). In cases of doubt, in addition to phone calls, we summoned and re-examined certain patients. 

Conclusion
This study of 520 adult patients admitted for femoral shaft fractures in four hospitals in the West region reveals Closed-fracture intramedullary nailing, used in nearly 70% of cases, is the gold standard treatment, with rapid healing rates and a proven safety profile.
Poor reduction of complex fractures is associated with a high complication rate in elderly, diabetic smokers who undergo late surgery, and these prognostic factors should be taken into account by all authors working in conditions similar to ours. 
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