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Introduction:
Subtrochanteric femoral fractures are com-
mon at two peeks of life. Younger patients sus-
tain a subtrochanteric fracture as a result of a 
high-energy injury and typically they have as-
sociated other traumatic injuries while old age 
people have advanced osteoporosis with re-
duced strength of the calcar of femur.1 Osteopo-
rotic  fractures usually occur from a low-energy 

ground level fall. Th e subtrochanteric femur is a 
region of high stress, placing major demands on 
implants used for fi xation. Th ere are high com-
pressive forces medially, and high tensile forces 
laterally.2 Subtrochanteric femoral fractures con-
stitute a variety of diff erent entities. Th e accept-
ed defi nition of subtrochanteric fracture is that 
involve the lesser trochanter and extends distally 
up to 5-centimeter.3 Subtrochanteric fractures 
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may be a challenge for orthopedic surgeon due 
to the muscle att achments proximal and distal 
to the fragment that inhibit the reduction. Th e 
gluteus medius and gluteus minimus att aches to 
the greater trochanter and abduct the proximal 
fragment while iliopsoas att aches to the lesser 
trochanter, fl exing and externally rotating the 
proximal fragment.4

Before the innovation of cephalo-medullary 
nails, 95° blade plate was usually used for sub-
trochanteric fractures of the femur. To insert the 
angle blade in three planes of this implant was 
technically demanding.5 For osteoporotic frac-
ture locking plate technology was developed 
that has provided improved mechanical stability 
of plate fi xation. Th e proximal femoral locking  
plate was a good alternative to the blade plate 
for subtrochanteric fractures. Biomechanically, 
it was more rigid which act as a fi xator internee.6

Closed  reduction and nailing provides a stable 
rigid fi xation that has rotational and axial stabili-
ty, which preserve the hematoma and periosteam 
that is important for healing. In spite of that its 
placement in the medullary cavity centrally give 
more stability and allows for early movements 
and weight bearing on fracture hip.7 Th e surgical 
procedure for  proximal femoral nails (PFN) is 
easy for surgeons and the operative time is short. 
However, proximal femoral nail may not be used 
in patients with thin or narrow medullary cavity, 
difi nite osteoporosis, and those with the risk of 
fat embolism.8

In one study, functional outcome according to 
Harris Hip Score (HHS) was excellent in 78%, 
good 6%, fair in 6% and poor in 10% of patients 
treated with proximal femoral nail for subtro-
chanteric femur fractures.9 In another study, 
functional outcome according to Harris Hip 
Score (HHS) was excellent in 56%, good 20%, 
fair in 16% and poor in 8% of patients treated 
with proximal femoral nail for subtrochanteric 
femur fractures. In another study, functional 
outcome according to Harris Hip Score (HHS) 
was excellent in 85%, good 10.5%, fair in 2.6% 
and poor in 1.3% of patients treated with proxi-
mal femoral nail for subtrochanteric femur frac-

tures.

Th e present study is designed to determine the 
functional outcome aft er proximal femoral nail 
for subtrochanteric femur fractures. High fre-
quency trauma is not uncommon in our popu-
lation and the incidence of subtrochanteric 
femur fractures is very high. Proximal femo-
ral nail (gamma) nailing technique is gaining 
popularity world wide and various studies are 
being conducted. As per our knowledge, there 
is no study done on the functional outcome of 
proximal femoral nail in our population and this 
study were an att empt to establish the statistics 
about its functional outcome in our population 
presenting with subtrochanteric femur fractures. 
Th e results of this study were shared with local 
orthopedic surgeons and future recommenda-
tions regarding further research were posted.

Material and Methods:
Th is descriptive case series study was carried 
out in the Department of Orthopedics Surgery, 
Medical Teaching Institute, Lady Reading Hos-
pital, Peshawar Pakistan from September 2020  
till March 2021 on total of 79 patients (calcu-
lated by WHO formula)  to determine the func-
tional outcome aft er proximal femoral nailing 
for subtrochanteric femur fractures. Sampling 
technique was non-probability consecutive 
sampling.

All patients presenting with subtrochanteric fe-
mur fractures, both genders (male/female) with 
age between 20 to 60 years and duration of in-
jury within 24 hours of injury were included in 
the study while patient previously treated by any 
surgical interventions or bone sett er, pathologi-
cal fractures as they also need primary pathol-
ogy to be dealt with, medically unstable patient 
who is an extremely poor anesthetic and surgical 
risk are excluded from the study. In such situa-
tion less invasive and short procedures are rec-
ommended initially till stabilization of patient’s 
condition.

Aft er obtaining approval from hospital ethical 
committ ee data were collected. Fully informed 
and writt en consent were taken from the pa-
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tients or his/her att endants. All the pre-opera-

tive and post-operative data were collected on 

pre structured proforma (Annexed). All the data 

were collected by the investigator himself.

Th e study was conducted on patients admitt ed 
in the Orthopedic Surgery, Department through 
casualty and outpatient department. Detail pa-
tient history and clinical examination were 
done. Laboratory investigation and X-rays were 
done pre-operatively. Diagnosis of subtrochan-
teric femur fractures was done as per operational 
defi nitions.

Proximal femoral nail were performed under 
general anesthesia by consultant orthopedic sur-
geon having minimum of 7 years of experience 
with the help of a senior post-graduate trainee in 
order to minimize the bias. Aft er surgery patient 
were shift ed to the ward and given regular anal-
gesia and intra venous antibiotic for 5 days and 
discharge with oral antibiotic. Post-op X-rays 
were taken on fi rst post-operative day by Radi-
ologist Technician. Follow-up visits on 8th week 
were done to determine functional outcome in 
terms of HSS. Clinical and radiological fi ndings 
were observed by senior postgraduate trainee 
under the supervision same consultant ortho-
pedic surgeon to minimize the bias. Patient’s 
telephonics. contacts addresses were taken to 
ensure follow-up. Strictly exclusion criteria were 
followed to control confounders and bias in the 
study results.

Th e collected data were entered into computer 
using SPSS version 22 for analysis. Descriptive 
statistics were used to calculate means±standard 
deviation for numerical variables like age, BMI 
and HSS. For categorical variables like gender 
and functional outcome, frequencies and per-
centages were calculated. Functional outcome 
were stratifi ed among age, gender and BMI to 
see the eff ect modifi cations. Post-stratifi cation 
chi square test were used with P value <0.05 as 
signifi cant.

Results:
In this study age distribution among 79 patients 
was analyzed as n=20-30 Years 18(22.8%) 31-
40 years, 19(24.1%) 41-50 years 24(30.4%), 51-
60 years 18(22.8%). Mean age was 47 years with 
SD±2.87 

Gender wise distribution among 79 patients was 

Table 1: Functional outcome (n=79)
Frequency Percent Valid percent Cumulative percent

Excellent 30 38.0 38.0 38.0

Good 25 31.6 31.6 69.6
Fair 20 25.3 25.3 94.9
Poor 4 5.1 5.1 100.0

Total 79 100.0 100.0

Table 2: Stratifi cation of functional outcome * age wise  distribution (n=79)
Age wise distribution Total

20-30 
Years

31-40 
Years

41-50 
Years

51-60 
Years

Functional 
Outcome

Excellent Count 14 15 1 0 30

% within func-
tional outcome

46.7% 50.0% 3.3% 0% 100%

% of total 17.7% 19.0% 1.3% 0% 38%

Good Count 0 2 16 6 24

% within func-
tional outcome

0% 8.3% 66.7% 25.0% 100%

% within age 
wise distribu-
tion

0% 10.5% 66.7% 33.3% 30.4%

% of total 0% 2.5% 20.3% 7.6% 30.4%

Fair Count 4 2 7 8 21

% within func-
tional outcome

19.0% 9.5% 33.3% 38.1% 100%

% within age 
wise distribu-
tion

22.2% 10.5% 29.2% 44.4% 26.6%

% of total 5.1% 2.5% 8.9% 10.1% 26.6%

Poor Count 0 0 0 4 4

% within func-
tional outcome

0% 0% 0% 100% 100%

% within age 
wise distribu-
tion

0% 0% 0% 22.2% 5.1%

% of total 0% 0% 0% 5.1% 5.1%

Total Count 18 19 24 18 79

% within func-
tional outcome

22.8% 24.1% 30.4% 22.8% 100%

% within age 
wise distribu-
tion

100% 100% 100% 100% 100%

% of total 22.8% 24.1% 30.4% 22.8% 100%
Chi square test was applied in which P value was 0.00
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analyzed as male were 58(73.4%) and female 
were 21(26.6%). 

Distribution of duration of disease among 79 
patients were analysed as n=1-2 weeks were 
58(73.4%) and 3-4 weeks were 21(26.6%).

Distribution of BMI classifi cation among 79 
patients were analysed as n= Below 18.5 Under-
weight was 58(73.4%) and 18.5–24.9 Normal 
weight was 21(26.6%). 

Distribution of functional outcome among 

79 patients were analysed as n= Excellent was 
30(38.0%) Good was 25(31.6%) Fair was 
20(25.3%) and Poor was 4(5.1%) (Table No 1)

Stratifi cation of age, gender, duration and BMI 
with the disease was shown in tables 2 to 5. 

Discussion:
Diff erent authors have diff erent results for sub-
trochanteric fracture of femur treated as surgi-
cal fi xation of subtrochanteric fracture has been 
treated by diff erent method. Multiple methods 
of fi xation for such fracture has been mentioned 
in the literature.3,8 Ordinary dynamic plate fi xa-
tion has the disadvantages of extensive soft  tis-
sue dissection, bony devascularization hence 
leading to high rates of infection and fracture 
non-union. Th e dynamic plate is placed eccen-
trically which is very prone to implant failure 
due to their mechanical load-bearing eff ect.10,11 

While the centrally placed implants like intra-
medullary nails; proximal femoral nail anti-ro-
tation has many advantages. Proximal femoral 
nail anti-rotation treat subtrochanteric fracture 
less invasively due to close reduction of fracture 
site, hence, do not disturb the hematoma which 
is essential for fracture healing. Th e biomechan-
ics of these devices are such that act like a central 
splint that can provide much more axial stabil-
ity which helps in early mobilization of the pa-
tients aft er surgery.3,5,12 Another advantage of the 
proximal femoral nail anti-rotation is the helical 
blade prevents rotation or compaction of the 
proximal fragment by locking with the nail ro-
tationally. Wang WY 20105 analyzed 25 patients 
with fracture subtrochanteric femur, fi xed with 
long proximal femoral nail anti-rotation. Th ey 
achieved healing in all their cases. Implant  fail-
ure or non-union were not observed whereas 
delayed union was noted one of their patients. 
Th ey reported 92% excellent to good functional 
results and concluded that proximal femoral 
nail anti-rotation is eff ective in the management 
of subtrochanteric fractures. In current study 
the age distribution among 79 patients was 
analyzed as n= 20-30 years 18(22.8%) 31-40 
years19 (24.1%) 41-50 years 24(30.4%) 51-60 
years 18(22.8%). Mean age was 47 years with 

Table 3: Stratifi cation of functional outcome*gender wise distribution 
(n=79)

Crosstab
Gender wise 
distribution

Male Female Total

Functional Out-
come

Excellent Count 25 5 30

% within functional 
outcome

83.3% 16.7% 100%

% within gender wise 
distribution

43.1% 23.8% 38%

% of total 31.6% 6.3% 38.0%

Good Count 12 12 24

% within Functional 
Outcome

50% 50% 100%

% within gender wise 
distribution

20.7% 57.1% 30.4%

% of total 15.2% 15.2% 30.4%

Fair Count 18 3 21

% within functional 
Outcome

85.7% 14.3% 100%

% within gender wise 
distribution

31% 14.3% 26.6%

% of total 22.8% 3.8% 26.6%

Poor Count 3 1 4

% within functional 
Outcome

75% 25% 100%

% within gender wise 
distribution

5.2% 4.8% 5.1%

% of total 3.8% 1.3% 5.1%

Total Count 58 21 79

% within functional 
Outcome

73.4% 26.6% 100%

% within gender wise 
distribution

100% 100% 100%

% of total 73.4% 26.6% 100%

 Chi square test was applied in which P value was 0.00
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SD±2.87. Gender wise distribution among 79 
patients were analyzed as male were 58(73.4%) 
and female were 21(26.6%). Distribution of 
duration of disease among 79 patients were 
analyzed as n=1-2 weeks were 58(73.4%) and 
3-4 weeks were 21(26.6%). Distribution of 
BMI classifi cation among 79 patients were ana-
lyzed Underweight was 58(73.4%) and Normal 
weight was 21(26.6%). Distribution of func-
tional outcome among 79 patients were ana-
lyzed as n= Excellent was 30(38.0%), Good was 

25(31.6%) Fair was 20(25.3%) and Poor was 
4(5.1%).

Umer et al 20141 studied 33 patients with  sub-
trochanteric fracture of femur by proximal femo-
ral nail anti-rotation and noted eventful healing 
except 3 cases of delayed union, dynamization 
was done in 2 cases and bone graft ing  was done 
in one. Implant failure was noted in 2 cases re-
quired redo surgery. His conclusion was that 
spiral blade femoral nail has favorable results 
in subtrochanteric fractures of femur. Mereddy 
P et al  20099 studied 62 patients managed with  
proximal femoral nail anti-rotation. He noted 
delayed union only in 4 cases while all other 
cases healed well. He has excellent functional re-
sults of 80% and all these patient gained pre frac-
ture status. Liu Y et al13,17 analyzed 143 patients 
who had peri-trochanteric femoral fractures and 
treated with proximal femoral nail anti-rotation. 
Th ey noted only one case of delay union while 
all other healed well. He showed that his patients 
has excellent result of 74% and has regain mobil-
ity of pre-fracture status. He was of the opinion 
that proximal femoral nail anti-rotation (PFNA) 
is a very safe and eff ective modality in the man-
agement of peri-trochanteric femoral fractures. 
Kristek D 201014 did a study on 76 patients 
treated with proximal femoral nail anti-rotation. 
He observed delayed union in 3 cases and has 
excellent functional result of 60%. He conclud-
ed that  proximal femoral nail anti-rotation is an 
excellent and exceptional implant for healing of 
peri trochanteric fractures. Abraham VT et al,8 
2016 analyzed 26 patients treated with proximal 
femoral nail anti-rotation and had a result of ex-
cellent functional result of 82%. Radaideh AM 
201815 did a study on 50 patients managed with 
proximal femoral nail anti-rotation. All their cas-
es healed well without any complications. Th ey 
recommended that proximal femoral nail anti-
rotation is easy to insert, has low blood loss, has 
stable fi xation and excellent clinical and radio-
logical results. In our study, we also found simi-
lar fi ndings; we evaluated 33 patients with frac-
ture subtrochanteric femur fi xed with proximal 
femoral nail anti-rotation. We achieved union 
in all cases at mean time of 18.4 weeks. Implant 
failure and/or non-union were not observed 

Table 4: Stratifi cation of functional outcome* BMI classifi cation (n=79)
Crosstab

BMI classifi cation

Below 18.5 
Under weight

18.5–24.9
Normal weight

Total

Functional 
Outcome

Excellent Count 25 5 30

% within func-
tional outcome

83.3% 16.7% 100%

% within BMI
classifi cation

43.1% 23.8% 38.0%

% of total 31.6% 6.3% 38.0%

Good Count 12 12 24

% within Func-
tional Outcome

50% 50% 100%

% within BMI
classifi cation

20.7% 57.1% 30.4%

% of total 15.2% 15.2% 30.4%

Fair Count 18 3 21

% within Func-
tional Outcome

85.7% 14.3% 100%

% within BMI
classifi cation

31% 14.3% 26.6%

% of total 22.8% 3.8% 26.6%

Poor Count 3 1 4

% within Func-
tional Outcome

75% 25% 100%

% within gender 
wise distribu-
tion

5.2% 4.8% 5.1%

% of total 3.8% 1.3% 5.1%

Total Count 58 21 79

% within Func-
tional Outcome

73.4% 26.6% 100%

% within gender 
wise distribu-
tion

100% 100% 100%

% of total 73.4% 26.6% 100%

Chi square test was applied in which P value was 0.01
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whereas delayed union was noted in 5 patients, 
all progressed to union with additional minor 
surgical procedure; bone graft ing in 2-cases and 
dynamization in 3-cases. 

In our study, distal locking screws were broken 
in 2 cases, within 2 months of fi xation due to 
early full weight bearing by the patients. Th ere 
were 5 incidences of superfi cial stitch infection 
and subsided with dressing and oral antibiotics. 
In our study, functionally 81.8% of patients re-
gained excellent to good Harris hip score. 

Limitations of this study, includes its small num-
ber of patients, lack of control group such as Dy-
namic condylar plate to serve as a comparison to 
the surgical technique and short follow-up pe-
riod. Also, the exclusion of polytrauma patients 
with multiple fractures could lead to a selec-
tion bias, possibly omitt ing patients with more 
severe injuries. Hence, the results in this study 
were comparable to the results noted in most 
other studies.

Conclusion:
Th e post-operative clinical and radiological 
outcome suggests that proximal femoral nail 
anti-rotation (PFNA) is a exceptional device for 
treatment of fracture subtrochanteric femur. Al-
though technically demanding, it avoids exten-
sive soft  tissue dissection and iatrogenic bony 
devascularization thus decrease the incidence 
of fracture non-union and implant failure and at 
the same time provide much more axial stabil-
ity due to its intramedullary placement thus it 
allows the patients to move relatively early fol-
lowing surgery.

Confl ict of interest: None

Funding source: None

Role and contribution of authors:
Muhammad Inam, collected the data, references 
and did the initial write up.

Shaukat Ali, collected the data, references and 
helped in discussion writing.

Waseequr Rahman, critically review the article 
and made fi nal changes.

Zeeshan Faisal, went through the article and ad-
vised useful changes.

References:
1. Umer M, Rashid H, Shah I, Qadir I. Use of femoral nail with 

spiral blade in sub-trochanteric fractures. Acta orthopaedica 
ett raumatologica turcica. 2014;48(1):32.

2. Patel R, Menon H, Chaudhari N, Chaudhari V. Subtrochan-
teric femur fractures treated with extramedullary or intra-
medullary fi xation at tertiary care centre. Int J Med Sci Public 
Health. 2017 Feb;6(2):221-25.

3. Hak DJ, Wu H, Dou C, Mauff rey C, Stahel PF. Challenges in 
subtrochanteric femur fracture management. Orthopedics. 
2015 Aug 20;38(8):498-502.

4. Wang WY, Yang TF, Yue FA, Lei MM, Wang GL, Lei LI. Treat-
ment of subtrochanteric femoral fracture with long proximal 
femoral nailantirotation. CJT. 2010 Feb 1;13(1):37-41.

5. Rybicki E, Simonen F, Weis E. On the mathematical analysis of 
stress in the human femur. J. Biomech. 1972 Mar;5(2):203-
15.

6. Craig NJ, Maff ulli N. Subtrochanteric fractures: current man-
agement options. DISABIL REHABIL.2005 Jan 1;27(18-
19):1181-90.

7. Şahin EK, İmerci A, Kınık H, Karapınar L, Canbek U, Savran 
A. Comparison of proximal femoral nail antirotation (PFNA) 
with AO dynamic condylar screws (DCS) for the treatment 
for unstable peritrochanteric femoral fractures. Eur J Orthop-
surg Traumatol. 2014 Apr;24:347–352.

8. Abraham VT, Chandrasekaran M, Mahapatra S. Outcome of 
subtrochanteric fracture of the femur managed with proximal 
femoral nail. IntSurg J. 2016;3(3):1296-300.

9. Mereddy P, Kamath S, Ramakrishnan M, Malik H, Donnachie 
N. Th e AO/ASIF proximal femoral nail antirotation (PFNA): 
a new design for the treatment of unstable proximal femoral 
fractures. Injury. 2009 Apr 1;40(4):428-32. 

10. Shah SWA, Aslam MZ. Early outcome of proximal femoral nail 
antirotation(PFNA) for unstable Intertrochanteric Femoral 
Fractures. Pak Armed Forces Med J. 2020;70(3):711-714.

11. Khan A, Ali M, Tahir A, Saleem M, Sarwar U, Manzoor I. A 
prospective comparative study of Proximal Femoral Nailing 
Anti-rotation (PFNA) and Sliding Hip Screw (SHS) for Per-
trochanteric Femur Fracture. JRMC.2020;24(2):156-60.\

12. Trikha V, Rastogi S. Epidemiology and rehabilitation of hip 
fractures in the geriatric population. IJPMR. 2005;16(1):16-
9.

13. Liu Y, Tao R ,Liu F, Wang Y, Zhou Z,Cao Y,Wang H.Mid-term 
outcomes aft er intramedullary fi xation of peritrochanteric 
femoral fractures using the new proximal femoral nail antiro-
tation (PFNA) Injury 2010;41( 8): 810-17

14. Kristek D, Lovrić I, Kristek J, Biljan M, Kristek G, Sakić K. 
Th e proximal femoral nail antirotation (PFNA) in the treat-
ment of proximal femoral fractures. Coll Antropol. 2010 
Sep;34(3):937-40. PMID: 20977086

15. Radaideh AM, Qudah HA, Audat ZA, Jahmani RA , Yousef 
IR, Saleh AA. Functional and Radiological Results of Proxi-
mal Femoral Nail Antirotation (PFNA) Osteosynthesis in 
the Treatment of Unstable Pertrochanteric Fractures. J Clin 
Med.2018;7(4):78.doi: 10.3390/jcm7040078.


