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Introduction 

Intertrochanteric femoral fractures are common 
injuries in the elderly population and are 
associated with substantial morbidity and 
mortality. Their incidence increases with 
advancing age and osteoporosis, and falls 
represent an important mechanism of injury in 
this population (1-6). 

Surgical treatment aims to achieve stable fixation 
and facilitate early mobilization. Proximal femoral 
nailing is widely used for intertrochanteric 
fractures, whereas arthroplasty may be considered 
in selected elderly patients, particularly in the 
presence of unstable fracture patterns and poor 
bone quality (15-18). Treatment selection should 

therefore take both patient- and fracture-related 
factors into consideration. 

The aim of this study was to compare the 
functional outcomes of patients aged 65 years or 
older with intertrochanteric femoral fractures 
treated with partial hip prosthesis or proximal 
femoral nail. 

Materials and Methods 

This retrospective case study was conducted in 
accordance with the revised Declaration of  

ABSTRACT 
To compare the functional outcomes of elderly patients with intertrochanteric femoral fractures treated with proximal 
femoral nail (PFN) and partial hip prosthesis (PHP). 
A total of 51 patients who underwent surgical treatment for intertrochanteric femor al fractures between January 2016 and 
January 2020 were included in the study. The patients’ demographic characteristics, surgical method, operative details, 
comorbidities, perioperative hemoglobin levels, transfusion requirements, and follow -up scores [Harris Hip Score (HHS) 
and Oxford Hip Score (OHS)] were evaluated. 
The study included a total of 51 patients, comprising 32 men (62.7%) and 19 women (37.3%), with a mean age of 
72.84±12.02 years. The mean age was 79.92±6.88 years in the PHP group and 65.48±11.87 years in the PFN group. 
Patients treated with PHP were older than those treated with PFN, whereas no statistically significant difference was found 
in terms of sex distribution (p=0.021 and p=0.083, respectively). No statistically significant differen ce was found between 
the groups with respect to operative time, perioperative hemoglobin levels, hemoglobin decrease, erythrocyte suspension 
requirements, or comorbidity distribution (p>0.05). In terms of Oxford Hip Score distribution, normal and mild scor es 
were more frequent in the PHP group, whereas moderate-severe and severe scores were more frequent in the PFN group 
(p=0.003). In terms of Harris Hip Score distribution, excellent and good scores were more frequent in the PHP group, 
whereas fair and poor scores were more frequent in the PFN group (p<0.001).  
Both PFN and PHP were used in the surgical treatment of intertrochanteric femoral fractures in this cohort. Although 
more favorable functional score distributions were observed in the PHP group, the re trospective design and baseline 
differences between the groups preclude conclusions regarding the superiority of either treatment. Treatment selection 
should be individualized according to patient and fracture characteristics.  
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Fig. 1. Preoperative positioning and preparation of the 
lower extremity prior to surgical intervention 

 
Helsinki (2000). The study was carried out at the 
Department of Orthopedics and Traumatology, 
Dursun Odabaşı Medical Center, Van Yüzüncü Yıl 
University Faculty of Medicine. Approval for the 
study was obtained from the Turkish Medicines 
and Medical Devices Agency of the Republic of 
Türkiye and the Non-Interventional Clinical 
Research Ethics Committee of Yüzüncü Yıl 
University, with the decision dated October 8, 
2021, and numbered 2021/11-15. 

The medical records of patients treated with 
proximal femoral nail (PFN) or partial hip 
prosthesis (PHP) for intertrochanteric femoral 
fractures between January 2016 and January 2020 
were retrospectively reviewed. The inclusion 
criteria were as follows: age of 65 years or older, 
presence of an intertrochanteric femoral fracture, 
availability of preoperative and postoperative 
anteroposterior pelvic radiographs, a minimum 
postoperative follow-up period of 6 months, and 
absence of a pathological fracture. Patients with a 
history of previous ipsilateral or contralateral hip 
fracture were excluded. The exclusion criteria  

 
Fig.2. Longitudinal surgical incision performed parallel 
to the femoral shaft during the operative procedure 
 

were as follows: age younger than 65 years, 
presence of subtrochanteric, femoral shaft, or 
femoral neck fracture, use of any additional 
implants other than PFN or PHP, lack of 
radiographs adequate for evaluation, previous 
surgery of the contralateral hip, previous 
ipsilateral or contralateral hip fracture, and 
pathological fracture. 

Following anesthetic evaluation, the American 
Society of Anesthesiologists (ASA) risk scores of 
the patients were recorded. Patients were 
categorized into two groups: a relatively low 
anesthesia risk group (ASA I-II) and a relatively 
high anesthesia risk group (ASA III-IV). In 
patients who presented to the emergency 
department with hip pain, surgical preparation was 
initiated after physical examination and 
radiological evaluation. Low-molecular-weight 
heparin prophylaxis was started in all patients 
after confirmation of the absence of active 
bleeding. Surgery was then performed under 
general or spinal anesthesia after completion of 
the   required consultations.  Treatment   selection  
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Fig.3. Intraoperative view demonstrating femoral head 
removal and placement of partial hip prosthesis during 
surgery 
 

was based on patient age, fracture stability, and 
radiographic assessment of bone quality. PHP was 
generally preferred in older patients with unstable 
fracture patterns and radiographic signs of poor 
bone quality, including reduced cortical thickness, 
whereas PFN was generally preferred in relatively 
younger patients with better preserved cortical 
bone quality. 

Intramedullary Nailing: PFN was performed 
after closed reduction under fluoroscopic 
guidance, followed by intramedullary nail insertion 
and distal locking. Postoperative weight-bearing 
was allowed according to clinical and radiographic 
findings. 

Partial Hip Prosthesis Surgical Technique : In 
the PHP group, all patients underwent cemented 
partial hip prosthesis. Early postoperative 
functional exercises and weight-bearing 
mobilization were encouraged. 

Patients with a minimum postoperative follow-up 
of 6 months were included. Functional outcomes 
were assessed using the Harris Hip Score (HHS) 
and Oxford Hip Score (OHS) at the final 
outpatient follow-up visit. The evaluation systems 
defined by Harris and Murray et al. were used, 
respectively (19,20). 

Statistical analyses were performed using SPSS 
version 26.0. The distribution of the data was 
assessed using the Shapiro-Wilk test, and 
homogeneity of variances was evaluated using 
Levene's test. For comparisons of quantitative 
variables between two independent groups, the 
independent samples t-test or the Mann-Whitney 
U test was used. Categorical variables were 
analyzed using the chi-square test. A p value of 
less than 0.05 was considered statistically 
significant.  

Results 

A total of 51 patients were included, comprising 
26 patients treated with PHP and 25 treated with 
PFN. The PHP group was significantly older than 
the PFN group (p=0.021), while sex distribution 
did not differ significantly between groups 
(p=0.083) (Tables 1 and 2). No significant 
between-group differences were observed in 
operative time, perioperative hemoglobin 
measures, transfusion requirements, or 
comorbidity distribution (all p>0.05) (Tables 1 
and 2). Functional score distributions differed 
significantly between groups: OHS categories 
differed between the PHP and PFN groups 
(p=0.003), as did HHS categories (p<0.001) 
(Table 3). 

Discussion 

The principal finding of this study was that the 
distributions of both Oxford Hip Score and Harris 
Hip Score were more favorable in patients treated 
with PHP than in those treated with PFN. 
However, these findings should be interpreted 
cautiously because of the retrospective, non-
randomized design and the marked age difference 
between the treatment groups. Therefore, the 
observed differences in functional outcomes 
should not be interpreted as evidence of 
superiority of one surgical technique over the 
other. 

Hip fractures are among the most common 
traumatic injuries in the elderly population (1,4). 
In many previous series, female patients have been 
reported to predominate (21,22). Kyle et al. 
reported that 58% of 622 patients were female and 
42% were male (21). Similarly, Pan et al. reported 
that 69.3% of 212 patients were female (22). In 
contrast, the number of male patients was higher 
than that of female patients in our study. This 
difference    may      be       related    to     regional  
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Table 1: Age and perioperative findings of patients treated with PHP and PFN  

Variable PHP PFN Total p-value 

Age (years) [Mean ± St. Dev.] 79.92±6.88 65.48±11.87 72.84±12.02 0.021 

Operative time (min) [Mean ± St. 
Dev.] 

81.26±24.08 92.88±36.8 86.96±31.21 0.092 

Preoperative Hb (g/dL) [Mean ± 
St. Dev.] 

12.53±1.66 13.7±2.04 13.1±1.93 0.266 

Postoperative Hb (g/dL) [Mean ± 
St. Dev.] 

11.31±1.8 11.82±1.93 11.56±1.86 0.828 

Hemoglobin decrease (g/dL), 
[median (min-max)] 

1.2 (0-4.1) 1.6 (0-5.7) 1.3 (0-5.7) 0.113 

Erythrocyte suspension transfusion 
(units), [median (min-max)] 

0 (0-3) 0 (0-2) 0 (0-3) 0.290 

 

Table 2: Sex and comorbidity distributions of patients treated with PHP and PFN  

Variable Subgroup PHP n (%) PFN n (%) Total n (%) p-value 

Sex 
Female 13 (50) 6 (24) 19 (37.3) 

0.083 
Male 13 (50) 19 (76) 32 (62.7) 

Hypertension 
Absent 10 (38.4) 16 (64) 26 (50.9) 

0.061 
Present 16 (61.5) 9 (36) 25 (49) 

Diabetes 
mellitus 

Absent 20 (76.9) 16 (64) 36 (70.5) 
0.241 

Present 6 (23) 9 (36) 15 (29.4) 

Coronary 
artery disease 

Absent 15 (57.6) 16 (64) 31 (60.7) 
0.431 

Present 11 (42.3) 9 (36) 20 (39.2) 

 

Table 3: Distribution of Oxford Hip Scores and Harris Hip Scores 

Variable Subgroup PHP n (%) PFN n (%) Total n (%) p-value 

Oxford Hip 
Score 

Normal 5 (19.2) 5 (20) 10 (19.6) 

0.003 

Mild 19 (73) 5 (20) 24 (47.0) 

Moderate-
severe 

2 (7.6) 8 (32) 10 (19.6) 

Severe 0 (0) 7 (28) 7 (13.7) 

Harris Hip 
Score 

Excellent 23 (88.4) 3 (12) 26 (51.0) 

0.001 
Good 2 (7.6) 1 (4) 3 (5.9) 

Fair 1 (3.8) 12 (48) 13 (25.5) 

Poor 0 (0) 9 (36) 9 (17.6) 

 

characteristics, patient profile, and the specific 
features of our center. 

In patients with hip fractures, factors related to 
the surgical process and accompanying 
comorbidities may affect morbidity and mortality 
(15,26-28). In addition, preoperative anemia and 
postoperative transfusion requirements have 
negative effects on prognosis. Potter et al. 
reported higher mortality in hip fracture patients 
with preoperative anemia who underwent blood 
transfusion, whereas Ercin et al. reported 
increased mortality in patients who received blood 

transfusions (23,24). Kadar et al. also identified 
factors predicting transfusion requirements in 
patients with hip fractures (25). In our study, 
however, no statistically significant differences 
were found between the groups in terms of 
operative time, perioperative hemoglobin levels, 
hemoglobin decrease, or erythrocyte suspension 
requirements. 

Elderly patients with intertrochanteric fractures 
are usually accompanied by multiple medical 
problems. Advanced age, male sex, high ASA 
score, the presence of more than one systemic 
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disease, and functional insufficiency have been 
reported as important risk factors for early 
mortality (26-28). In our study, 49% of the 
patients had hypertension, 29.4% had diabetes 
mellitus, and 39.2% had coronary artery disease. 
The absence of a significant difference in 
comorbidity distribution between the PHP and 
PFN groups suggests that the difference in 
functional outcomes cannot be explained solely by 
comorbidity burden. 

Over the last 30 years, substantial changes have 
occurred in the implants used for the treatment of 
intertrochanteric femoral fractures (16,18). 
Although osteosynthesis remains the main 
treatment approach today, arthroplasty represents 
an important alternative, particularly in selected 
cases (16,17,29). Kesmezacar et al. compared 
internal fixation and hemiarthroplasty in elderly 
patients with intertrochanteric femoral fractures 
and reported that internal fixation may be 
considered the primary option (29). Nevertheless, 
arthroplasty may provide important advantages, 
especially in elderly patients with osteoporotic 
bone structure and in those in whom early 
mobilization is desired. 

Various scoring systems have been defined for the 
functional evaluation of patients after hip surgery. 
In our study, the Harris and Oxford scoring 
systems were used because of their ease of 
application (19,20). In the literature, among series 
treated with PFN, postoperative Harris Hip Score 
results indicate that approximately one in three 
patients has an excellent outcome, whereas 
another one in three patients has a fair or poor 
outcome (34). In contrast, in arthroplasty series, 
Klein et al. reported a mean Harris score of 82.4 
at 5-year follow-up (30). Lizaur-Utrilla et al. 
reported a mean Harris score of 87.8 (31). 
Mouzopoulos et al. and Blomfeldt et al. similarly 
reported high Harris scores (32,33). In our study, 
based on Table 3, most patients treated with PHP 
had excellent and good Harris Hip Scores, 
whereas patients treated with PFN more 
commonly had fair and poor Harris Hip Scores. 
Similarly, in terms of Oxford Hip Score, normal 
and mild scores were more frequent in the PHP 
group, whereas moderate-severe and severe scores 
were more frequent in the PFN group. 

Recent evidence also emphasizes that treatment 
selection for unstable intertrochanteric fractures 
should be individualized. A systematic review and 
network meta-analysis comparing PFN, dynamic 
hip screw, and bipolar hemiarthroplasty reported 
differences among treatment modalities in 
operative failure, reoperation, and functional 

outcomes, with functional results varying 
according to follow-up duration (35). Current 
AAOS clinical practice guidelines recommend 
cephalomedullary fixation for unstable 
intertrochanteric fracture patterns (36). These data 
support cautious interpretation of comparative 
functional outcomes in the context of patient 
selection and fracture characteristics. 

This study has several limitations. First, it was 
designed retrospectively. Second, the study was 
conducted at a single center, and the number of 
patients was limited, which reduces the 
generalizability of the findings. Third, the marked 
age difference between the groups may have 
influenced the comparison of postoperative 
outcomes and should be considered when 
interpreting the results. Nevertheless, the 
comparative evaluation of patients operated on in 
the same center may be considered one of the 
strengths of this study. 

Both PFN and PHP were used in the surgical 
treatment of intertrochanteric femoral fractures in 
this cohort. Although more favorable functional 
score distributions were observed in the PHP 
group, the retrospective design and baseline 
differences between the groups preclude 
conclusions regarding the superiority of either 
treatment. Treatment selection should be 
individualized according to patient and fracture 
characteristics. 
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