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INTRODUCTION

Peritrochanteric fractures mainly comprises fracture of  
trochanteric and subtrochanteric region and are considered 
as devastating injuries that mostly affects geriatric age group 
due to osteoporosis and in younger population mainly due 
to high velocity trauma. With the increase in life expectancy 
the incidence of  such fractures are increased.1 To prevent 

the dreaded complications due to immobilization early 
mobility becomes the primary goal of  treatment.2 Stable 
fixation that allows early mobilization is the aim of  
management in peritrochanteric fractures.3

Implants used in fixation of  peritrochanteric fracture 
can be divided into two groups – extramedullary and 
intramedullary devices. Extramedullary device consists 
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Background: The incidence of peritrochanteric fractures are increasing worldwide. Early 
mobilization in these fractures prevents from other medical complications. There are 
many methods of treatment but the ideal method should be less invasive procedure, 
intramedullary device and stable fixation of fracture. Proximal femoral nail antirotation 
(PFNA) is biomechanically considered one of the most effective methods of treatment with 
promising results. Aims and Objectives: The aim of our study was to evaluate the clinical 
and radiological outcomes in patient who were treated with PFNA in peritrochanteric 
fracture. Materials and Methods: This study was a prospective study which included 37 
patients, conducted in Manipal Teaching Hospital from 1st October 2019 to 30th September 
2020. All the patients were clinically evaluated and detail history was obtained. After the 
anaesthesia clearance the patients were operated. Operating time, intraoperative blood loss 
and complications were noted. Postoperatively the duration of hospital stay, time of partial 
and full weight bearing, time for radiological union and complications were noted. At the 
final follow up Harris Hip Score was used for functional outcome. Results: The mean age 
of the patient in this study was 64 years (45-88 years). The average time to complete the 
surgery was 62.49 minutes (45-75 minutes) and the average blood loss was 129.32 ml (65-
210 ml). Partial weight bearing was started at the mean time of 8.57 weeks (6-12 weeks) 
whereas full weight bearing was done at the mean of 14.43 weeks (10-20 weeks). Fracture 
union was seen at the average of 11.41 weeks (8-18 weeks). The mean Harris Hip score at 
final follow up was 84.73 (65.8-95.0) with the functional status of 35.1% excellent result, 
45.9% good, 13.5% fair and 5.4% poor. Conclusion: Proximal femoral nail antirotation in 
peritrochanteric fracture is a good method of fixation. The procedure is easy with reduced 
operative time and radiation exposure. Since this is minimally invasive procedure the blood 
loss is very less compared to DHS or plate fixation. The patient could be mobilized early 
from the bed that reduced the complication of immobilization. So we strongly recommend 
using PFNA for fixation of peritrochanteric fracture of hip.
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of  dynamic hip screw (DHS), dynamic condylar screw 
and proximal femoral plate whereas intramedullary 
device consists of  proximal femur nail, gamma nail and 
proximal femoral nail antirotation. DHS introduced in 
1964 allowed for controlled compression at fracture site 
was most commonly used extramedullary devices for the 
treatment of  hip fractures.4 DHS has its disadvantages like 
relatively large exposure, significant soft tissue stripping 
and anatomical reduction. Additionally, the screws and 
side plate create stress risers in the bone that can increase 
the risk of  fracture distal to the implant.5 Studies have 
reported that the sliding hip screw is not ideal for unstable 
peritrochanteric fractures.6,7

The ideal implant for the treatment of  peritrochanteric 
fractures should be easily inserted intramedullary device 
that allows for controlled impaction across the fracture 
zone while preventing fracture site rotation.8 Intramedullary 
implants withstand higher static and several fold higher 
cyclical loading than the DHS type of  implant. In 1998 
proximal femoral nail (PFN) was introduced with proximal 
de-rotation screw and distal lag screw. PFN had better 
fixation as compared to extramedullary device but there 
were complications like screw cut out, varus collapse, 
screw migration and Z effect.9 In 2004, the proximal 
femoral nail antirotation (PFNA) developed by the AO/
ASIF group was introduced as a one of  the modern 
generation intramedullary nails. The unique characteristic 
of  this implant is the use of  a single helical blade with a 
large surface area instead of  screw. The inserted blade 
achieves an excellent fit through bone compaction and 
requires less bone removal compared with a screw. The 
helical blade allows better purchase in the femoral head 
to limit cut-outs due to varus deviation and rotation. 
This feature provides optimal anchoring and stability 
especially, when inserted into osteoporotic bone and has 
been biomechanically proven to retard rotation and varus 
collapse.10 Biomechanical studies have proved PFNA as 
one of  the most effective methods in the treatment of  
peritrochanteric femur fractures.11-13

The aim of  this study is to evaluate radiographic and 
functional outcomes of  proximal femoral nail antirotation 
(PFNA) in peritrochanteric fractures and to assess intra-and 
postoperative complications of  PFNA.

MATERIALS AND METHODS

This was a prospective study with 42 patients who were 
treated with PFNA from 1st October 2019 to 30th September 
2020 in Manipal Teaching Hospital. All patients with 
peritrochanteric fracture who underwent PFNA within the 
study period were included in the study (Census sampling). 

We lost follow up in 5 patients who were excluded from the 
study. So the total numbers of  patients were 37 till the last 
follow-up. Ethical clearance from IRC of  Manipal College 
of  Medical Sciences and Manipal Teaching Hospital was 
obtained prior to the study. All patients were informed 
about the operative procedure and written consent was 
obtained. The inclusion and exclusion criteria of  the study 
were as follows.

Inclusion criteria
1.	 Skeletally matured bone.
2.	 Fracture due to trauma.
3.	 Fracture within 21 days of  injury.
4.	 Normal hip and knee movement before injury.
5.	 Ability to walk prior to injury.

Exclusion criteria
1.	 Physis not closed.
2.	 Pathological fracture.
3.	 Previous hip surgeries.
4.	 Isolated or combined medial femoral neck fracture.
5.	 Open fracture.
6.	 Loss of  follow up.

Clinical assessment
Detailed history of  all patients including mechanism of  
injury was taken. Preoperative medical evaluation and 
clearance from anaesthesia team was taken. Intraoperative 
information including operative time, blood loss and length 
of  hospital stay were recorded for each patient. Any intra 
operative and post-operative complications were recorded. 
Time for partial weight bearing and full weight bearing in 
all patients were recorded. At final follow up Harris Hip 
score was used to access the functional outcome.

Surgical method
After anesthesia all the patients were kept in fracture table. 
Reduction of  fracture was done under image guidance. The 
affected limb was kept 10-15˚ of  abduction for easy nail 
insertion. Tip of  greater trochanter was identified and skin 
incision was made 5 cm proximally. Bone awl was used to 
make the entry point at the tip of  trochanter and guide wire 
was inserted. The position of  wire was checked in image in 
both AP and lateral view. The soft tissue was protected and 
intramedullary reaming was done using flexible reamers. 
The appropriate diameter and length of  nail was attached 
to the insertion handle and inserted into the femur. The 
guide wire was removed. The 130˚ aiming arm was attached 
to the insertion handle and guide wire for helical blade was 
inserted through small lateral incision. Central position of  
blade guide wire in both AP and lateral view was checked. 
The length of  helical blade was measured and the cortex 
was drilled with 11 mm cannulated reamer. The appropriate 
size helical blade was inserted over guide wire by gentle 
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blow with hammer and locked by turning the impactor 
clockwise. The distal locking of  nail was done. Closure of  
the wound was done by standard technique.

Quadriceps exercise and knee ROM was started from 
first postoperative day. First dressing was done on 3rd 
postoperative day and sutures were removed on 14th 
postoperative day. Patient was mobilized non weight 
bearing in walker or crutches. Patient was followed up at 
the interval of  1, 3 and 6 months. Harris hip score (HHS) 
was used for functional outcome at final follow up. SPSS 
package version 23.0.0 was used for calculation of  data. 
The final results were discussed and conclusion was made.

RESULTS

The mean age of  the patient in this study was 64 years ± 
10.324 (45-88 years). Females were mostly affected 21 cases 
(56.8%). Right side was commonly fractured and trivial 
injury like fall from standing height; fall from bed etc. was 
the commonest mechanism. Classification of  fracture was 
done using AO classification, 16 patients (43.2%) had 31A3, 
13 patients (35.1%) had 31A2 in and 8 patients (21.6%) 
had 31A1 type fracture as in Table 1.

The average duration of  hospital stay was 8.46 days ± 3.5 
(5-14 days). The average time to complete the operative 
procedure was 62.49 minutes ± 8.3 (45-75 minutes). The 
average operative time for A1 fracture was 59.5 ± 8.01 
minutes, for A2 it was 64.77 ± 7.49 and for A3 it was 
62.12 ± 9.03 minutes (p value 0.83), which was statically 
insignificant. The mean intraoperative blood loss was 
129.32 ml ± 42.69 (65-210 ml). The average blood loss in 
A1, A2 and A3 fractures were 125.62±41.18 ml, 135±40.1 
ml and 126.56±47.45 ml respectively with p value 0.70 
which showed the intraoperative blood loss did not vary 
upon the fracture pattern. There was increase in blood 
loss with increase in operative time which was statistically 
significant with p value of  0.047. Only 7 patients (18.9%) 
required post-operative blood transfusion as in Table 2.

Partial weight bearing was started at an average of  8.57 
weeks ± 2.03 (6-12 weeks) whereas full weight bearing was 
started at 14.43 weeks ± 3.13 (10-20 weeks). Callus was 
seen on an average of  11.41±2.69 weeks (8-18 weeks). Post 
operatively 12 patients (32.4%) required walking aids for 
mobilization. Quality of  reduction of  fracture was good in 
21 patient (56.8%), fair in 13 (35.1%) and poor in 3 patients 
(8.1%). Similarly the position of  implant was optimal in 34 
cases (91.9%) and suboptimal in 3 cases (8.1%).

The mean Harris Hip Score (HHS) at the final follow up 
was 84.73±7.55 points (65.8-95.0), it was 90.95±2.38 in A1 
fracture, 83.13±2.38 in A2 and 82.93±8.84 points in A3 

with no significance difference (p value 0.06) as described in 
Table 3. The average limb length discrepancy was 0.52cms 
± 0.73 (0-2cm). The functional status according to HHS 
showed excellent result in 13 patients (35.1%), good in 
17 patients (45.9%), fair in 5 patients (13.5%) and poor 
in 2 patients (5.4%). All patients in our study had union 
of  fracture and there were no major complications. Four 
(10.81%) patients developed outer thigh pain and 1 (2.7%) 
developed decubitus ulcer.

DISCUSSION

Peritrochanteric fracture is commonly seen in elderly 
people. Stable operative fixation allows early mobilization 
and also prevents from other medical complications. PFNA 
is a promising intramedullary implant that was developed 
for better fixation for unstable peritrochanteric fracture in 
osteoporotic bone.

The mean operative time in our study was 62 minutes. It 
was 59.5 minutes in patients with A1 type fracture and 
64.77 and 62.12 in A2 and A3 type fracture respectively. 
In the study done by Bananh et al., and Simmermacher R 
K et al., the mean operative time were 68 and 67 minutes 
respectively.14,15 The average volume of  blood loss in our 
study was 129 ml. It was found that increase in operative 
time leads to increase in blood loss which was statically 
significant (p value 0.047).

Aguado-Maestro et al., studied 200 patients with 
peritrochanteric fracture managed with PFNA and found 

Table 1: Patient demography
Age 63.76 ± 10.324 (45-88 years)
Sex

Male
Female 

16 (43.5%)
21 (56.8%)

Side
Right
Left 

21 (56.8%)
16 (43.2%)

Mechanism of Injury
Trivial injury
Fall from height
RTA

16 (43.2%)
12 (32.4%)
9 (24.4%)

AO type
31A1
31A2
31A3

8 (21.6%)
13 (35.1%)
16 (43.2%)

Table 2: Operative details
Operative duration 62 minutes ± 8.3 (45-75 minutes)
Blood loss 127 ml ± 34.86 (85-210 ml)
Blood transfusion

Required
Not required 

7 (18.9%)
30 (81.1%)

Hospital stays 8.46 days +3.5 (5-14 days)
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that the incidence of  helical blade cut out to be 1% similarly 
the study done by Sahin et al., and Zhang et al., the incidence 
was 4.7% and 7.9% respectively.16-18 In our study we did 
not find any case with helical blade cut out. Femoral head 
perforation is one of  the complications encountered with 
the use of  PFNA. The reported incidence of  femoral head 
perforation were 1.4% in the study done by Karapinar et al., 
and 1.2% by Simmermarcher et al.19,20 The helical blade 
cut out and femoral head perforation are the long term 
complications. We might have missed these complications 
due to short duration follow up in our study

At final follow up Harris hip score was used to evaluate the 
functional status which showed excellent result in 35.1% 
cases, good in 45.9%, fair in 13.5% and poor in 5.4% which 
was similar to the result done by Harshwardhan H et al., 
which was excellent in 30%, good in 40% fair in 20% and 
poor in 10%.21 The mean HHS in our study was 84.73±7.55 
points which was similar to the study done by Liu et al (84) 
and Kashid et al (88.48).22,23 This shows that the PFNA has 
good functional outcome and should be used in patients 
with peritrochanteric fractures.

Limitation of study
The number of  cases in this study was small. The duration 
of  follow up was short and could have been done to 1 
year which could show long term efficacy. The study could 
have been better if  it was compared to other modalities of  
treatments. Hence large sample multicenter study is required.

CONCLUSION

Proximal femoral nail antirotation in peritrochanteric 
fracture is a good method of  fixation. The procedure is 
easy with reduced operative time and radiation exposure. 
Since this is minimally invasive procedure the blood loss is 
very less compared to DHS or plate fixation. The patient 
could be mobilized early from the bed that reduced the 
complication of  immobilization. So we strongly recommend 
using PFNA for fixation of  peritrochanteric fracture of  hip.
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