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 ABSTRACT 
Introduction. Femoral neck fractures are a significant public health concern, carrying 

life‑threatening risks in the elderly and the potential for impaired hip function in younger 

patients. Surgical management is the mainstay of treatment, with early weight‑bearing as a 

primary goal. This study aimed to evaluate the functional outcomes of patients after femoral 

neck screw fixation. Methods. We conducted a retrospective cross‑sectional observational 

study following STROBE guidelines, including patients operated on between January 2015 

and December 2024. We assessed fractures using the Garden classification and functional 

outcomes using the Postel‑Merle d'Aubigné (PMA) score. We performed statistical analysis 

using Epi Info 7.2.2.6. Results. Twenty‑three patients were included. Femoral neck fractures 

occurred mainly in young adult males (n=14; sex ratio 1.5) following road traffic accidents. 

At a median follow‑up of 40 months (range 12‑84), functional outcomes were excellent or 

good in 75% of stable fractures (Garden I‑II), and fair or poor in 73.3% of unstable fractures 

(Garden III‑IV). Outcomes were significantly better in stable fractures (p=0.03). 

Complications were observed only after unstable fractures (p=0.04), including avascular 

necrosis of the femoral head (n=4) and non‑union of the femoral neck (n=2). Conclusion. 

Triple screw fixation provides better functional outcomes in stable femoral neck fractures. 

It remains a viable option for unstable fractures in resource‑limited settings while awaiting 

potential arthroplasty. 

 

 RÉSUMÉ 
Introduction. Les fractures du col du fémur représentent un problème de santé publique 

majeur, avec un risque vital chez le sujet âgé et un risque d'altération de la fonction de la 

hanche chez le sujet jeune. La prise en charge chirurgicale est le traitement de référence, 

avec pour objectif principal une reprise précoce de l'appui. Cette étude a évalué les résultats 

fonctionnels des patients après vissage du col du fémur. Méthodes. Étude transversale 

rétrospective observationnelle menée selon les directives STROBE, incluant les patients 

opérés entre janvier 2015 et décembre 2024. Nous avons classé les fractures selon la 

classification de Garden et évalué les résultats fonctionnels à l'aide du score de Postel‑Merle 

d'Aubigné (PMA). L'analyse statistique a été réalisée avec Epi Info 7.2.2.6. Résultats. 

Vingt‑trois patients ont été inclus. Les fractures du col du fémur survenaient principalement 

chez les hommes jeunes adultes (n=14 ; sex‑ratio 1,5) à la suite d'accidents de la route. À un 

suivi médian de 40 mois (extrêmes 12‑84), les résultats fonctionnels étaient excellents ou 

bons dans 75 % des fractures stables (Garden I‑II), et médiocres ou mauvais dans 73,3 % 

des fractures instables (Garden III‑IV). Les résultats étaient significativement meilleurs dans 

les fractures stables (p=0,03). Des complications n'ont été observées qu'après les fractures 

instables (p=0,04), incluant une nécrose avasculaire de la tête fémorale (n=4) et une 

pseudarthrose du col fémoral (n=2). Conclusion. Le vissage par trois vis offre de meilleurs 

résultats fonctionnels dans les fractures stables du col du fémur. Il reste une option viable 

pour les fractures instables dans les contextes à ressources limitées, en attendant une 

éventuelle arthroplastie. 
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INTRODUCTION 

Femoral neck fractures are common in the elderly [1] and 

represent a significant public health concern [2], due to the 

potential life-threatening risk in older adults and the risk 

of impaired hip function in younger patients. Management 

remains challenging and is primarily surgical, with early 

weight-bearing as a key objective [3]. Treatment options 

include conservative surgical management 

(osteosynthesis using screws or compression plate) [4] or 

hip arthroplasty (hemiarthroplasty or total hip 

replacement) [5]. For stable fractures (Garden I-II), triple-

screw fixation is mainly used in younger patients [6]. 

However, therapeutic recommendations are not 

definitively standardized in the literature [7]. 

Hemiarthroplasty is not superior to screw fixation in 

restoring hip function as assessed by the Harris Hip Score 

[8], although it may improve mobility and reduce the rate 

of major reoperations [8]. Screw fixation reduces 

operative time, but prosthetic surgery provides better 

outcomes in terms of quality of life, reoperation rates, and 

functional recovery [9]. Consequently, prosthetic surgery 

is increasingly recommended for femoral neck fractures in 

both young and elderly patients [9, 10]. Conversely, 

Overmann et al. suggested that there is limited evidence 

supporting the short-term superiority of arthroplasty over 

osteosynthesis [11]. 

In this context, particularly in resource-limited settings, 

this study aimed to evaluate the role of conservative 

surgical management for femoral neck fractures. The 

primary objective was to determine the functional 

prognosis of patients treated with triple screw fixation. 

Specifically, the study sought to describe the patients’ 

epidemiological characteristics and assess their functional 

outcomes. 

PATIENTS AND METHODS 

Study design and ethical considerations 

This was a retrospective, cross-sectional study conducted 

in accordance with ethical standards. Informed consent 

was obtained from all patients prior to inclusion. Patient 

anonymity and confidentiality were strictly maintained. 

The manuscript was drafted following the STROBE 

guidelines [12]. 

Study period and population 

The study was conducted from January 2015 to December 

2024 in the Orthopedic and Traumatology Surgery 

Department of Treichville Teaching University Hospital. 

It included patients aged >16 years with femoral neck 

fractures treated by triple-screw fixation. Patient records 

were reviewed, and participants were recalled for follow-

up consultations in the department. 

Sampling and Data Collection 

Consecutive sampling was used. A pre-designed and pre-

tested data collection form was employed to record 

patients’ epidemiological characteristics and to assess 

functional outcomes using the Postel-Merle d’Aubigné 

(PMA) score [13]. Late postoperative complications were 

also recorded. Functional outcomes according to the PMA 

score were classified as excellent (17–18), good (15–16), 

fair (11–14), or poor (<10). 

Variables and Statistical Analysis 

Categorical variables included sex, occupation, fracture 

etiology, trauma severity, side affected, fracture type 

according to the Garden classification, mode of transport 

to care, and PMA functional score. Quantitative variables 

included age, time to emergency admission, time to 

surgical management, and length of hospital stay. Data 

were analyzed using Epi Info 7.2.2.6. Categorical 

variables were expressed as percentages, and Fisher’s 

exact test was applied for comparisons when expected 

counts were <5. For quantitative variables, normality was 

assessed using the Shapiro-Wilk test with a 5% 

significance level and 95% confidence interval. For non-

normally distributed variables (p-value < 0.05), the 

median was used as the measure of central tendency and 

range as the measure of dispersion. For normally 

distributed variables, the mean and standard deviation 

were reported. 

RESULTS 

Epidemiological aspects 

The median age was 50years (range:17-92). Socio-

demographic and health characteristics are presented in 

Table I. 

 

 

 

HIGHLIGHTS FOR READERS IN A HURRY 

 

What is already known on this topic. Femoral neck 

fractures are common and require prompt surgical 

management. While arthroplasty is preferred for displaced 

fractures in the elderly, internal fixation with multiple 

screws remains a widely used option, especially in younger 

patients and resource‑limited settings. Functional 

outcomes vary considerably. 

The question this study addressed. This retrospective 

study evaluated the functional outcomes of triple‑screw 

fixation for femoral neck fractures in 23 patients operated 

on over a 10‑year period at a tertiary referral centre in Côte 

d'Ivoire. 

What this study adds to our knowledge. Young adult 

males (60.9%) were most affected, predominantly 

following road traffic accidents (60.9%). At a median 

follow‑up of 40 months, 75% of stable fractures (Garden 

I‑II) had excellent or good outcomes, compared with only 

26.7% of unstable fractures (Garden III‑IV). 

Complications (avascular necrosis, non‑union) occurred 

exclusively in unstable fractures (26%, p=0.04). 

How this is relevant to clinical practice, policy or 

further research. These findings support the use of 

triple‑screw fixation for stable femoral neck fractures in 

Ivorian practice. For unstable fractures, the high rate of 

fair/poor outcomes (73.3%) and complications (26%) 

argues for selective use, with arthroplasty reserved for 

elderly patients or those with unfavourable fracture 

patterns. Prospective studies comparing screw fixation 

with arthroplasty in this setting are needed. 
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Table I. Socio-demographic and health characteristics 

(N=23) 

Variables N (%) 

Age (years)  

<65 14 (60.9) 

[65-75] 5 (21.7) 

>75 4 (17.4) 

Sex  

M 14 (60.9) 

F 9 (39.1) 

Profession 

Retired civil servant 8 (34.8) 

Active civil servant 3 (13.1) 

Pupil/Student 4 (17.4) 

Informal sector 6 (26.1) 

Private sector 1 (4.3) 

Unemployed 1 (4.3) 

Etiologies  

Road traffic accident 14 (60.9) 

Fall from standing height 4 (17.4) 

Domestic accident 4 (17.4) 

Fall from a height 1 (4.3) 

Trauma intensity  

High energy 15 (65.2) 

Low energy 8 (34.8) 

Injured side  

Left 13 (56.5) 

Right 10 (43.5) 

Typology  

Garden I 2 (8.7) 

Garden II 6 (26.1) 

Garden III 10 (43.5) 

Garden IV 5 (21.7) 

Delay before admission to the emergency 

department 

 

≤ 6h 12 (52.2) 

> 6h 11 (47.8) 

 

These fractures predominantly occurred in young adult 

males (sex ratio=1.5). Medicalized transport to the 

surgical emergency department was used in 14 cases, 

generally following high-energy trauma related to road 

traffic accidents (Table II). 
 

 

 

 

 

Table II. Hospital transport method according to trauma etiology 

Variables Trauma etiologies  N=23 

(%) Domestic 

accident 

Fall from a 

height 

Road traffic 

accident 

Fall from 

standing height 

Means of transport to 

the hospital 

Non medicalized 4 (44.4) 1 (11.2) 0 4 (44.4) 9 (39.1) 

Fire brigade 0 0 9 (100) 0 9 (39.1) 

Medicalized 

ambulance 

0 0 5 (100) 0 5 (21.8) 

 

In low-energy trauma, such as falls or domestic accidents, 

patients were transported using non-medical privately 

owned vehicles. 

Univariate Analysis 

Surgical management was performed after a mean delay 

of 7 ± 2 days. The procedure consisted of open triple-

screw fixation of the femoral neck via an anterolateral 

Watson-Jones approach. The three screws used were 

cancellous, non-cannulated, with distal threading, placed 

either in parallel (n=2) or in triangular configuration 

(n=21). Rehabilitation began the day after surgery, 

starting with passive mobilization and progressing to 

active exercises of the ipsilateral knee and ankle. 

Functional outcomes were assessed at a median follow-up 

of 40 months (range: 12-84) using the Postel-Merle 

d’Aubigné (PMA) score. Outcomes were classified as 

excellent (n=2), good (n=8), fair (n=9), and poor (n=4) 

(Figure 1) 

 

 
Figure 1: PMA score according to fracture type (Garden 

classification) 

 

For stable fractures, 75% (n=6/8) had satisfactory 

outcomes (excellent or good), whereas only 26.7% of 

unstable fractures had satisfactory outcomes, with 73.3% 

(n=11/15) showing fair or poor functional results. 

Multivariate Analysis 

The association between functional outcomes and fracture 

stability showed a p-value of 0.03. Seventeen patients 

achieved uneventful fracture consolidation (Table III).  

 
Table III. PMA score and clinical course according to 

fracture stability 

Variables Fracture stability N=23(%) p-

value 
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 Stable 

(Garden 

I-II) 

Unstable 

(Garden 

III-IV) 

  

PMA score     

Excellent and 

Good 

6 4 10 (43.5)  

0.03 

Fair and Poor 2 11 13 (56.5) 

Clinical course     

Normal 8 9 17 (74)  

0.04 Complications 

(avascular 

0 6 6 (26) 

necrosis and 

non-union) 

Total (%) 8 (34.8) 15 

(65.2) 

  

 

Complications were observed following unstable 

intracapsular fractures, including avascular necrosis of the 

femoral head (n=4) and nonunion of the femoral neck 

(n=2, Figure 2), with a p-value of 0.04. 

 

 
Figure 2. Aseptic nonunion complicating triple screw fixation 

 

DISCUSSION 

The primary objective was to determine the functional 

prognosis of patients undergoing triple-screw fixation. 

Specifically, we aimed to describe their epidemiological 

aspects and evaluate functional outcomes. In this study 

femoral neck fractures occurred predominantly in young 

adult males following road traffic accidents. This 

contrasts with the findings of Monka et al. in Brazzaville 

and Chagou et al. in Rabat, who reported a mean age of 

71 [14] and 69.2 years [15], respectively, with a marked 

female predominance. Similarly, in France, femoral neck 

fractures mainly occur in elderly osteoporotic women 

(76.4%) after low-energy falls [16, 17]. 

The observed differences may reflect the younger 

demographic of the Ivorian population and the prevalence 

of high-energy trauma from road traffic accidents, which 

disproportionately affects younger individuals. For stable 

fractures, triple-screw osteosynthesis is typically used in 

younger patients [6], although it remains an option in 

older adults [11]. Although contemporary practice favors 

closed reduction with cannulated screws [18, 19], in this 

series, fixation was performed via open reduction using 

non-cannulated cancellous screws, most often arranged in 

a triangular configuration. The use of an open approach 

was primarily due to the lack of fluoroscopic guidance, a 

limitation similarly reported by Traoré et al. at Yopougon 

Teaching University Hospital [1]. 

Functional outcomes, assessed using the Postel-Merle 

d’Aubigné (PMA) score, were satisfactory (excellent or 

good) in 75% of stable fractures (Garden I-II) and 

unsatisfactory (fair or poor) in 73.3% of unstable fractures 

(Garden III-IV). The association between fracture type 

and functional outcome was statistically significant 

(p=0.03), with better results in stable fractures. Similarly, 

there was a significant relationship (p=0.04) between 

fracture type and the occurrence of complications. Non-

union and avascular necrosis of the femoral head are the 

most frequent complications following internal fixation of 

isolated femoral neck fractures [20]. This was confirmed 

in our study, with four cases of avascular necrosis and two 

cases of non-union, exclusively in Garden III and IV 

fractures. These outcomes may be attributed to the 

instability of these fractures, which more frequently 

compromise the posterosuperior vascular pedicle of the 

femoral head (branch of the profunda femoris artery), and 

to delays in surgical management exceeding six hours, due 

to limited resources and the lack of universal health 

coverage. These findings are consistent with previous 

studies reporting better outcomes in stable fractures 

managed conservatively and a higher rate of 

complications in unstable fractures [6, 7]. Although the 

small sample size limits the generalizability of our results, 

the rigorous methodology allows these findings to be 

considered preliminary and warrants confirmation in a 

larger cohort. 

CONCLUSION 

Management of femoral neck fractures in adults remains 

complex. Triple screw fixation achieves optimal 

functional recovery in stable intracapsular fractures, 

restoring a pain-free, functional hip. For unstable 

fractures, despite a higher risk of complications, this 

technique remains a practical and effective option in 

resource-limited settings, providing interim stabilization 

while awaiting potential definitive arthroplasty in the 

medium to long term. 
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