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ABSTRACT

BACKGROUND: The aim of this study was to compare the outcomes of intertrochanteric femur fractures treated with proximal 
femoral nail (PFN) and bipolar hemiarthroplasty (BPH) in elderly patients.

METHODS: A total of one hundred and forty-three patients with intertrochanteric femur fractures treated surgically between Janu-
ary 2008 and January 2012 were included into the study. Patient demographics, type of fracture according to Association for Osteo-
synthesis/Association for the Study of Internal Fixation (AO/ASIF) classification, and the American Society of Anesthesiologists (ASA) 
classification system scores; type of surgical procedure (BPH or PFN), operative details, complications and follow-up scores (Harris 
Hip Score [HHS]; Mean Mobility Score [MMS]) were recorded.

RESULTS: The preoperative characteristics of the patients in both PFN and BPH groups were similar. BPH had higher operation 
times, blood loss in operation and mortality rates (p<0.005). Reoperation times were higher in PFN group (p<0.005). There were 
no differences with regard to the HHS and the reduction in MMS at the last follow-up with a 30.4 (10.9) months follow-up (p>0.05).

CONCLUSION: Although both PFN and BPH had satisfactory outcomes in surgically treated patients with intertrochanteric femur 
fractures, we recommend intertrochanteric femur fractures in the elderly tobe treated with PFN; which is an effective and appropriate 
treatment modality with less surgery related trauma and lower mortality rates.
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routines.[3] 50% of these patients require assistance in their 
daily living activities, and 25% need to receive long-term care 
after treatment.[4]

Due to problems caused by these fractures and an increase in 
the number of the elderly population leading to a significant 
increase in the incidence of these fractures, it is absolutely 
necessary to use an effective and appropriate treatment mo-
dality for such patients. Due to their poor bone quality, it 
is very difficult to achieve and maintain a stable fixation in 
elderly patients. Many treatment methods have been used 
for the reduction of intertrochanteric fractures, including dy-
namic hip screw (DHS), proximal femoral nail (PFN), unipolar 
and bipolar hemiarthroplasty and external fixation. However, 
it is difficult to achieve and maintain a stable fixation in elderly 
patients due to their poor bone quality.[5,6] Early mobilization 
and prompt return to prefracture activity levels are the main 
goals of surgery. The treatment of this fracture remains a 
challenge to the surgeon, and there is still controversy about 
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INTRODUCTION

The incidence of hip fractures is rising due to inreasing life 
expectancy in the elderly population. Also, mortality after 
femur proximal femur fracture is increasing with a 1-year 
mortality rate of 14 to 36%.[1,2] One of the major problems 
with these fractures is patients’ return to their preoperative 
period level of activity and independence in carrying out daily 
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the ideal treatment modality of hip fractures in elderly pa-
tients.

Therefore, the present study was undertaken to compare 
outcomes of reduction of intertrochanteric fractures using 
internal fixation with the use of PFN and bipolar hemiarthro-
plasty (BPH) in elderly patients.

MATERIALS AND METHODS

This retrospective study was approved by the Local Insti-
tutional Ethics Board in accordance with the standards of 
the Declaration of Helsinki. Patients with intertrochanteric 
femur fractures treated surgically between January 2008 and 
January 2012 were included into the study. Exclusion crite-
ria consisted of a history of osteoarthritis in the hip joint, 
pathologic fractures, bilateral fractures, age less than 65 
years, rheumatoid arthritis, chronic renal failure, fractures 
secondary to tumour, Paget’s disease or metabolic bone dis-
ease. 

Patients’ clinical and radiographical features were evaluated at 
initial presentation, surgery and last follow-up, retrospective-
ly. Collected data were demographics, time between injury 
to surgery, type of fracture according to AO/ASIF classifica-
tion, and the American Society of Anesthesiologists (ASA) 
physical status classification (ASA grade), type of surgical 
procedure (osteosynthesis with a proximal femoral nail (Ve-
ronail®; Orthofix,SRL,Verona,Italy) or cemented or cementh-
less bipolar hemiarthroplasty (Spectron® or Echelon® Smith & 
Nephew, Memphis, TN, USA; Biomet Inc. Warsaw, IN, USA; 
Ortopro®,Ortopro Tıbbi Aletler, Izmir, Turkey); duration of 
surgery, blood transfusion, and complications.

All operations were performed by the same group of expe-
rienced surgeons. In all cases, antithrombotic prophylaxis 
was given using low molecular weight heparin (Fraxiparine®; 
GlaxoSmithKline, Brentford, UK) and antibiotic prophylaxis 
was provided. Anteroposterior and lateral radiographs were 
obtained 24–72 hours postoperatively, and analyzed for re-
duction and position of the implant.

For patients treated with PFN, the patients were mobilized 
on the first postoperative day. Partial weight bearing, as tol-
erated, or restricted weight bearing was allowed according 
to the surgeon’s recommendation on the day following sur-
gery. Full-weight bearing was allowed at 4th week for patients 
treated with PFN while full weight bearing was allowed in the 
first postoperative day for patients treated with BPH. Com-
plications were classified as varus collapse, implant related 
problems (lateral sliding or cut out), secondary fractures, in-
fection (deep or superficial), hip dislocation, non-union and 
systemic problems such as pulmonary embolism, cardiac isch-
emia, pneumonia, and urinary tract infection.

Patients were called back for a last follow-up. Thirty-six pa-

tients from the PFN group and 43 patients from the BPH 
group admitted to the clinic for the last follow-up. Eleven of 
the patients were dead, 24 of them were living at an another 
city, 15 of them refused to admit to the clinic and the remain-
ing 14 patients could not be reached. Clinical evaluation was 
made using the Mean mobility score (MMS) and Harris hip 
scoring system (HHS), which considers pain, walking capacity, 
and physical examination findings.[7]

Statistical Evaluation
The data were expressed as mean (standard deviation [SD]) 
depending upon overall variable distribution. Normality was 
assessed using Shapiro Wilk test. Qualitative data were ana-
lyzed with Pearson chi-square test. The data were compared 
through paired samples t test and unpaired samples t test be-
tween the groups. Correlations were estimated Spearman’s 
rho as appropriate. P<0.05 values were considered as signifi-
cant. IBM SPSS statistics version 22.0 for Windows was used 
for statistical analyses.

RESULTS

A total of one hundred and forty-three patients meeting our 
study criteria comprised our study population. There was 
no significant difference between the PFN and BPH group in 
terms of demographic data, preexisting comorbidities, preop-
erative MMS, fracture type, ASA classification, and mean time 
from injury to surgery (Table 1).

Significantly higher results were achieved in terms of op-
eration times in minutes and blood loss and the number of 
patients needing blood transfusion was higher in the BPH 
group than in the PFN group (p<0.005). Operative details are 
shown in Table 2.

Details of postoperative complications are shown in Table 
3. PFN group has significantly higher reoperation times and 
BPH group has significantly higher one-year mortality rates 
(p<0.05). None of the differences between the two groups 
was statistically significant in other parameters (p>0.05). Su-
perficial wound infection is defined as infection of the wound, 
in which there is no evidence that the infection extends to 
the site of the implant, occurred in five patients in the BPH 
group and in four in the PFN group. Deep wound infection, 
defined as infection around the implant, occurred in two pa-
tients in the hemiarthroplasty group and treated successfully 
with antibiotherapies. There was no dislocation in the BPH 
group. In one case, fracture occurred below the implant and 
was fixated with plate and screws. In two patients, haema-
toma occurred and a successful drainage was performed with 
no further complications. In the PFN group, there was ecto-
pic new bone formation at the insertion point of stabilization 
and compression screw in only one patient without affecting 
the patient’s condition. Revision surgery (hemiarthroplasty) 
was needed due to pseudoarthrosis in four and cut-out of the 

Ulus Travma Acil Cerrahi Derg, November 2015, Vol. 21, No. 6504



Görmeli et al. Comparison of femur intertrochanteric fracture fixation with hemiarthroplasty and proximal femoral nail systems

implant proximally in one, and avascular necrosis in three pa-
tients. One-year mortality was significantly higher in the BPH 
group (19/75 [%25.3]) than in the PFN group (8/68 [%11.7])
(<0.005).

Hospital stay was defined as the time from admission to dis-
charge, and it was 3.8 (2.6) days for the PFN and 4.4 (2.9) 
days for the BPH group without any significant difference 
(p<0.05). Also, there was no correlation between patients’ 
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Table 1. Preoperative data of the patients 

  Proximal femoral nail group Bipolar hemiarthroplasty group

Number of patients* 68 75

Mean age in years (SD)* 76.2 (7.9) 77.4 (8.4)

Number of men (%)* 27 (39.7) 32 (42.6)

Mean mobility score before fracture (SD)* 3.9 (2) 4.1 (1.7)

Mean ASA score (SD)* 2.82 (0.73) 2.77 (0.88)

Pre-existing cardiovascular disease (%)* 18 (26.5) 19 (28.3)

Pre-existing respiratory disease (%)* 14 (20.6) 12 (16)

Mean time (hours) from injury to surgery (SD)* 26.9 (10.5) 25.4 (9.3)

Fracture classification*  

 3.1 A.1 (%) 25 (36.7) 30 (40)

 3.1 A.2 (%) 33 (48.5) 37 (49.3)

 3.1 A.3 (%) 7 (10.2) 8 (10.6)

*No significant difference between proximal femoral nail and bipolar hemiarthroplasty groups (p>0.05).

Table 2. Operative details

 Proximal femoral nail group Bipolar hemiarthroplasty group p

Number of patients 68 75 >0.05

Operation with spinal anaesthesia (%) 46 (67.6) 54 (75) >0.05

Mean (SD) operation time in minutes 32.4 (7.1) 48.7 (10.2) <0.005

Intraoperative blood loss in ml 30.6 (12.5) 136.5 (34.2) <0.005

Number of patients transfused (%) 6 (8.8) 41 (54.6) <0.005

Table 3. Postoperative complications and mortality rates

 Proximal femoral nail group Bipolar hemiarthroplasty group

Superficial wound infectiona 5 4

Deep wound infection – 2

Pressure soresa 3 5

Pneumoniaa 1 0

Thromboembolic complicationsa 4 6

Neurological complicationa 1 2

Urinary tract infectiona  5 3

Wound haematoma requiring drainage – 2

Reoperationb 8 (11.7) 2 (2.6)

Number of one year mortality (%)b 6 (8.8) 11 (14.6)

a: No significant difference between proximal femoral nail and hemiarthroplasty groups (p>0.05).
b: Significant difference between the groups (p<0.05).



ages, ASA scores , operation time, intraoperative blood loss, 
and HHS (p>0.05).

Thirty-six patients in the PFN group (32.3 (8.9) months fol-
low-up) and 43 patients in the BPH group (29.6 [10.3] months 
follow-up) were available for a last review. There was no sig-
nificant difference between the groups in terms of HHS and 
mean reduction in MMS scores at the last follow-up. Table 4 
gives details functional assessment of the patients.

DISCUSSION
The results of this study showed that both PFN and BPH are 
good treatment methods with similar satisfactory postopera-
tive functional results. Significant shorter operation time, less 
blood-loss during operation and lower mortality rates seems 
to be the main advantages of internal fixation method with 
PFN while lower re-operation rate is the advantage of BPH 
for patients with intertrochanteric femur fractures.

Similar to our results, studies compiaring operative details 
have concluded that internal fixation is associated with 
shorter length of surgery, lower operative blood loss, and 
need for transfusions.[8–10] The advantages of operative de-
tails are balanced with higher reoperation rates for internal 
fixation group. For the patients treated with PFN, reopera-
tion reasons are redisplacement of the fractures, cut out of 
femoral head, implant breakage and nonunion. Dislocation 
may occur in patients treated with BPH. Reoperation rates 
were 11% in a prospective study performed by Saudan et 
al.;[11] 14.8% in a randomized study performed by Pajarinen 
et al.[12] Papasimos et al.[13] found 12.5% reoperation rates 
as well. Our study showed high reoperation rates similar to 
the literature, and these patients were treated effectively 
by revision to bipolar hemiarthroplasty. Due to high osteo-
porosis rates in the elderly, we believe that internal fixa-
tion is appropriate for younger patients with proximal femur 
fractures. Hemiarthroplasty has a lower risk of secondary 
surgery for the elderly patients aged with a displaced intra-
capsular fracture.

The Cochrane review group has noted 28.6% pseudoarthro-
sis and 8.3% avascular necrosis with intracapsular femur frac-
tures treated with internal fixation.[14] Our results showed 
lower psedoarthrosis (7.3%) and avascular necrosis rates 

(4.4%). This would be related to short time period from in-
jury to surgery.

The choice of treatment methods in this study can be dis-
cussed. Studies have concluded that cementless hemiarthro-
plasty is preferred over cemented hemiarthroplasty because 
of reduced operation time and intra-operative blood loss and 
lower perioperative mortality rate.[15,16] For the ideal internal 
fixation method, a meta-analysis performed by Zhang et al. 
hasconcluded that PFN may be a better choice than DHS in 
the treatment of intertrochanteric fractures.[17] In a study of 
one hundred consecutive patients treated with PFN, Korkmaz 
et al. have concluded that PFN is a reliable fixation method 
for proximal femur fractures.[18] In an another meta-analysis 
of randomized controlled trials, Huang et al. have concluded 
that PFN fixations shows the same effectiveness as DHS fixa-
tion.[19] According to these studies and metaanalyses, we per-
formed cementless hemiarthroplasty for arthroplasty group 
and preferred PFN for the internal fixation method.

There were no statistically significant differences between the 
two groups in medical complications such as pressure sores, 
pneumonia, thromboembolic complications, and neurologic 
complications reported in a systematic review published by 
Parker et al.[20] Moreover, length of hospital stay was similar 
between the internal fixation and hemiarthroplasty group.[9,21] 
In our study, similar to the literature, we found no signifi-
cant difference between the groups in terms of postoperative 
medical complications and length of hospital stay as shown 
in Table 3. Yet, our length of hospital stay was shorter than 
other studies. We discharged patients as soon as possible be-
cause of high infection risk related to diabetic wound patients 
treated by other surgeons in our clinic.

In our study, one-year mortality rates were significantly lower 
in the PFN group than the BHA group. The BHA group was 
slightly older than the PFN group (77.4 vs 76.2, p>0.05) but 
this nonsignificant difference may not be related to higher 
mortality results as both groups had similar comorbidities 
and preoperative HHS and MMS. Karaman et al. have con-
cluded many factors such as age, ASA score, preoperative 
comorbidities, type of anaesthesia affects the mortality rates 
but these are similar for the PFN and BPH group in our study.
[22] Our findings are supported by Davison et al. and Kapicio-
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Table 4. Follow-up scores 

 Proximal femoral nail group Hemiarthroplasty group

Number of patients* 36 43

Length of follow-up months (SD)* 32.3 (8.9) 29.6 (10.3)

Harris Hip Score (SD)* 79.7 (7.8) 74.7 (8.8)

Mean reduction in mobility score (SD)* 1.97 (1.05) 2.14 (1.14)

*No significant difference between proximal femoral nail and bipolar hemiarthroplasty groups (p>0.05).



glu et al. who have reported higher mortality rates for ar-
throplasty group than internal fixation.[23,24] On the contrary, 
other studies found no difference in mortality between inter-
nal fixation and arthroplasty.[25,26]

There are several limitations to this study. Retrospective 
nature, small patient group and mid-term follow-up are the 
main limitations. Long-term analyses were not possible be-
cause of short life expectancy in elderly patients. All proce-
dures were not performed by the same surgeon which can 
lead to a variance in the results. However, usage of the same 
implants, operating room and fluoroscopy can be considered 
as advantages of this study.

In conclusion, both PFN and BPH appear to produce satisfac-
tory outcomes in surgically treated proximal femur fractures. 
Both groups are associated with their own complications, 
but although internal fixation with PFN had higher reopera-
tion rates, its less surgery related trauma and lower mortal-
ity rates are main advantages. Therefore, the clinician should 
choose the ideal method for each individual patient, but we 
think internal fixation may be the effective and appropriate 
treatment modality for elderly patients with extracapsular 
proximal femur fractures.

Conflict of interest: None declared.
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Femur intertrokanterik kırıklarının tedavisinde proksimal femur çivisi
ve hemiartroplasti sistemlerinin karşılaştırılması
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AMAÇ: Çalışmamızın amacı intertrokanterik femur kırığı olan yaşlı hastalarda proksimal femur çivisi (PFÇ) ve bipolar hemiartroplasti (BPH) ile 
tedavinin sonuçlarını karşılaştırmaktı.
GEREÇ VE YÖNTEM: Çalışmaya Ocak 2008–Ocak 2012 arasında femur intertrokanterik kırığı nedeni ile tedavi edilen 143 hasta dahil edildi. Hasta-
ların demografik verileri; AO/ASIF (Association for Osteosynthesis/Association for the Study of  Internal Fixation) sınıflamasına göre kırık tipi; ASA 
(American Society of  Anesthesiologists) skorları; cerrahi yöntem (PFÇ veya BPH); cerrahinin detayları; komplikasyonlar ve takip sonuçları (Harris 
Kalça Skoru, Ortalama Hareketlilik Skoru) kaydedildi.
BULGULAR: Cerrahi öncesi veriler PFÇ ve BPH grubunda benzerdi. Bipolar hemiartroplasti grubunda cerrahi süresi daha uzun; cerrahi sırasındaki 
kan kaybı ve mortalite oranları daha yüksekti (p<0.005). 30.4 (10.9) aylık takip sonucunda Ortalama Hareketlilik Skoru’ndaki azalma ve Harris Kalça 
Skoru’nda anlamlı fark yoktu (p>0.05).
TARTIŞMA: Cerrahi tedavi uygulanan femur intertrokanterik kırıklı yaşlı hastalarda PFÇ ve BPH sonuçlarının her ikisi de tatmin edici olsada; daha 
az cerrahi ile ilişkili travma ve düşük mortalite oranları ile PFÇ’nin bu hastalarda daha etkili ve uygun tedavi yöntemi olarak tercih edilebileceğini 
düşünmekteyiz.
Anahtar sözcükler: Bipolar hemiartroplasti; femur intertokanterik kırığı; Harris kalça skoru; mortalite; proksimal femur çivisi.
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