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Abstract 
The objective of this study was to assess the clinical and functional outcome of proximal femoral nailing 

in 40 patients who had attended our institution, Government medical college Kozhikode between January 

2015 and January 2016 with unstable intertrochanteric fractures. They were followed up for one year. 

Clinical and functional outcome was assessed according to the Harris hip score. Most of the patients 

belong to AO/OTA type 31A23 (47.5%) followed 31A22 (27.5%). The average blood loss was found to 

be between 90 ml -150ml with an average of 103ml. Most of the patients had a radiological union by 16-

22 weeks with maximum number of radiological union occurring in 16 weeks. There were no intra 

operative complications. Post operatively 3 patients (7.5%) were having z effect, 4 patients varus 

collapse, 1 had abutment of nail, there was one case of deep wound infection which healed after 

debridement and antibiotics. We had excellent result in 11 patients, good result in 18, fair in 7 and poor 

in 4. From our study we conclude PFN is a very good implant for fixation of unstable inter trochanteric 

fractures in elderly. The procedure takes only short time with less blood loss. Ideal reduction without 

distraction is important to prevent mechanical complications. 
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Introduction 

Due to increasing number of aging population, the incidence of inter trochanteric fractures is 

on the rise [1]. It is predicted that total number of hip fractures will reach 2.6 million by 2025 

and 4.5 million by 2050 [11]. There are two options for treating inter trochanteric fractures 

mainly intramedullary and extra medullary fixation [2]. PFN is the commonest intra medullary 

device used for fixing inter trochanteric fractures whereas dynamic hip screw is the common 

extra medullary device used for fixing [3] the fracture. DHS is considered the gold standard for 

treating inter trochanteric fractures [4]. But there are more implant failures when DHS is used 

in unstable inter trochanteric fractures. Compared with intra medullary implant, DHS is 

considered to be having a biomechanical disadvantage because of the longer distance between 

the implant and the weight bearing axis [5]. Keystone for the success of treating inter 

trochanteric fracture is stable fixation and early mobilization. There are factors which are 

surgeon dependent like choice of implant, adequacy of reduction, good surgical technique for 

achieving good stable fixation. But factors like fracture geometry, bone quality, comminution 

are out of control of the surgeon [6].  

Most of the complications in inter trochanteric fracture fixation occur in unstable fractures. 

The factors which lead to instability and failure of fixation include loss of postero medial 

support, reverse oblique fractures, lateral wall comminution, sub trochanteric extension, 

broken greater trochanter and severe osteoporosis [7]. There is no universally accepted 

consensus over the choice of implant for treating inter trochanteric fractures in elderly patients. 

Various meta-analysis have suggested that there is no superiority of one treatment method over 

another in unstable inter trochanteric fracture treatment [8, 9, 10]. 

Associated medical conditions like diabetes, hypertension, pulmonary, renal and cardiac 

problems also have an impact on the fracture treatment and rehabilitation. Life threatening 

complications like hypostatic pneumonia, catheter sepsis, cardio respiratory failure and 

decubitus ulcer will also create problems for managing elderly patients with trochanteric 

fractures.
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All the above mentioned conditions makes the surgery an 

emergency surgery for early mobilization and rehabilitation [12]. 

In this study we tried to find out the functional outcome of 

unstable inter trochanteric fractures treated using PFN 

 

Materials and methods 

After attaining institutional research approval we have 

conducted a prospective analytical study between January 

2015 and November 2016. There were 40 patients between 

45to 80 years of age. All patients with unstable inter 

trochanteric fractures who are medically fit to undergo 

surgery were included. All surgeries were done within first 10 

days of injury. Patients with pathological fractures, 

polytrauma and patients with previous injuries around the hip 

were excluded. In this study we have used nails of uniform 

length of 25 mm in all 40 cases. All patients were evaluated 

using haemogram, RBS, serum electrolytes and LFT. CXR 

and ECG were routinely taken. X-ray of the affected hip both 

AP and lateral were taken. We took a medical consultation 

prior to surgery. Patients were given preoperative skin 

tractions during waiting period for surgery. 

 

Surgical technique 
After obtaining the informed consent, preoperative 

prophylactic antibiotic, 1gm Cefotaxime was given 30 

minutes prior to the surgery. Surgery was performed in supine 

position in fracture table with affected side in 10 - 15 degree 

adduction. Closed reduction was achieved by traction and 

gentle rotation, adequacy of reduction was checked using an 

image intensifier. A 5cm incision was made just proximal to 

greater trochanter and fascia and gluteus medius split in line 

of incision, tip of greater trochanter identified. Entry point 

was slightly lateral to the tip of greater trochanter and position 

was confirmed with image intensifier in both AP and lateral 

view. After rechecking the fracture reduction appropriate size 

PFN was inserted and the wound closed in layers. Post 

operatively IV Cefotaxime 1gm bd for 3 more days and post-

operative analgesia using epidural anaesthesia for 48hrs were 

given. 

 

Post-operative care 
Patients were made to sit in 1st post-operative day and started 

quadriceps and knee mobilization. Sutures were removed on 

10th day and patients were allowed touch down weight 

bearing from 2nd week onwards and full weight bearing as 

tolerated. Most of the patients were changed to cane from 

walker by 5th week and most were able to walk independently 

by 12 weeks. 

All patients were followed every 4weeks till 6months and 

every 3months till one year. At every visit, patient was 

assessed regarding hip and knee function, fracture union and 

deformity, both clinically and radiologically. 

The data was entered were entered in MS excel and further 

analysis done using the software PASW Statistics 18. 

The statistical test were performed were Pearson chi square 

and student T test, the level of significance was set at 5% (p 

value< 0.05). Functional assessment was done using Harris 

Hip Score. 
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Pre operative   One year follow up 

 

Results 

Out the 40 patients 12 patients (30%) were in 75 and 85 years, 

11 patients (27.5%) in 66 to 75 age group. We had only one 

patient above the age of 85. 

 

Age Frequency Percent 

45-55 9 22.5 

56-65 7 17.5 

66-75 11 27.5 

75-85 12 30.0 

>85 1 2.5 

Total 40 100.0 

 

 
 

57.5% patients were male (23) and rest were female 

 

Sex Frequency Percent 

Male 23 57.5 

Female 17 42.5 

Total 40 100.0 

 

 

Fall in the household environment was the most common 

mechanism of injury 

 
 Frequency Percent 

Self-fall 33 82.5 

RTA 7 17.5 

 

 
 

Right side was the predominant side 60% 

 

 
 

Most of the patients belonged to AO/OTA type 31A23 

(47.5%) followed 31A22 (27.5%) 

 

Classification Frequency Percent 

31A22 11 27.5 

31A23 19 47.5 

31A31 8 20.0 

31A32 2 5.0 

Total 40 100.0 
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62.5 % patients had surgery done within the 1st week and only 

one patient had surgery after 10 days in due delay in obtaining 

cardiac fitness for surgery. 

Most of the surgeries were completed within 2 hours. Average 

length of surgical incision was 9.3 cm. 

The average blood loss was found to be between 90 ml -

150ml with an average of 103ml as calculated by measuring 

the weight of the mops contaminated with blood and blood in 

the suction drain13. 

Most of the patients had a radiological union by 16-22 weeks 

with maximum number of radiological union occurring in 16 

weeks 

 

 
 

Post operatively 3 patients (7.5%) were having z effect, 4 

patients varus collapse, 1 had abutment of nail, there was one 

case of deep wound infection which healed after debridement 

and antibiotics 

 

Complications No of patients Percentage 

Z effect 3 7.5% 

Malunion 4 10% 

Abutment of nail 1 2.5% 

Reverse Z effect 0 0 

Breakage of nail 00 0 

Bolt breakage 00 0 

 

Functional assessment using HHS after 1 year had excellent 

result in 11 patients, good result in 18, fair in 7 and poor in 4. 

 

Outcome Frequency Percent 

Excellent 11 27.5 

Good 18 45.0 

Fair 7 17.5 

Poor 4 10.0 

Discussion 

The treatment of intertrochanteric fractures has gone through 

many evolutions in the past. In the early 1930s Smith 

Peterson nail and Jewett nail [31] were used in the treatment of 

inter trochanteric fractures but the first successful treatment 

was done using fixed angle devices like Jewett nail, holt nail 

consisting of triflanged nail fixed at 130 -150 angle. But the 

collapse of the fracture fragment lead to inadvertent 

penetration of the tip of the nail to the joint. Later 

modifications were done at fracture site to reduce such 

complication in the form of valgus osteotomy to increase the 

limb length but rotational problems cannot be corrected by 

these osteotomies. Later Sliding nail plate devices were 

introduced to allow collapse and impaction of fracture while 

maintaining the neck shaft angle and controlling rotation. But 

these implants were also not without problems. When 

medialisation of femoral shaft was done by more than one 

third of the diameter, there was high chance of fixation 

failure. Implant cut out was a major problem in severely 

osteoporotic persons and wrong screw placement. As solution 

for all these problems lezius introduced intramedullary 

fixation for intertrochanteric fracture in 1950. Because of its 

location in the medullary cavity it is a load bearing device 

compared to sliding hip screw. The shorter lever arm 

decreases the tensile strain on the implant decreasing the rate 

implant failure. It also incorporates the principle of controlled 

fracture impaction. The surgery is more soft tissue friendly 

requiring less dissection, blood loss and small incision. Russel 

Taylor [22] reconstruction nail were used in intertrochanteric 

fractures with reverse obliquity and trochanteric fractures 

with sub trochanteric extension. Gamma Nail [23] introduced 

by Halder was an excellent intramedullary device for the 

treatment of trochanteric fractures but it lost its popularity due 

to inability to use in sub trochanteric extension fractures 

because of short length and extensive learning curve. 

AO/ASIF developed PFN as an intramedullary device for the 

treatment of unstable trochanteric and sub trochanteric 

fractures in 1996. The greatest advantage of this device was 

that it can be introduced by a closed technique there by 

retaining the fracture hematoma and increasing the healing 

potential of the fracture. It also minimizes blood loss, 

infection and wound complication. It can be dynamically 

locked and has a high rotation stability and mechanical stress 

concentration at the implant bone interface is very low. 

Inter trochanteric fractures are one of the most common 

fractures in elderly osteoporotic bone. Most commonly it is 

due to low energy trauma like simple fall. The incidence is 

predicted to be doubled by 2040 [12]. In a review conducted on 

world wide geographic variation of hip fractures, the Asian 

and Latin American population are at low risk of hip fractures 

when compared to Swedish and North American population 

but three quarters of world population are living in Asia and 

so its contribution to the pool of hip fractures will more in 

coming years [14]. Although it is thought that women are at a 

higher risk of hip fractures compared to men, the risk of hip 

and other osteoporotic fractures is identical for men and 

women [15]. In this study we found that most of the patients 

were between the age 75 -85 (35%) and 57.5% were male- the 

reason being similarity in the osteoporosis at later age. The 

most common mechanism was fall. 

PFN is an ideal implant in unstable intertrochanteric fractures 

Kairui Zhang et al in a meta-analysis comparing PFN and 

DHS in the treatment of intertrochanteric fractures concluded 

that the current evidences indicate that PFN is a better option 

than DHS in the treatment of intertrochanteric fractures [16]. In 
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yet another study comparing the outcome of type 2 (Boyd and 

Griffin) intertrochanteric fractures involving 30 patients using 

PFN and DHS, it was found that PFN bettered DHS in terms 

of blood loss, duration of surgery, early weight bearing and 

mobilization, reduced hospital stay and other complications 
[17]. In a comparative study the treatment of unstable 

intertrochanteric fractures involving 77 patients of AO 31A2 

and 31A3 using screw or helical proximal nail, Jeetendra 

Bajpayee et al concluded that both were effective in 

osteoporotic and unstable intertrochanteric fractures in Indian 

patients where the bones are narrow and the neck diameter is 

small [18]. In a randomized comparative study involving 

unstable intertrochanteric fractures using Gamma Nail and 

PFN, it was concluded that the results were comparable in 

both groups and the complications were similar and were 

mainly due to surgeon or fracture related and not due to 

choice of implant [19]. Another comparative study conducted 

in Regional Hospital Durres Albania found that patients 

treated with PFN had a better HHS initially but in long term 

both implants had the same functional outcome but they 

concluded that PFN may be a better option for 

intertrochanteric fractures than DHS [20]. In our study most of 

the patients were having comminuted fractures and belonged 

to AO type 31 A 23. From our experience involving 40 

unstable intertrochanteric fractures, we also think that PFN is 

a good option for the treatment of comminuted 

intertrochanteric fractures. 

There is less blood loss and shorter operating time with PFN 

when used for treating intertrochanteric fractures. In a 

retrospective review of 26 cases of intertrochanteric fractures 

treated by PFN Anjum MP et al found that they had less 

blood loss, shorter operating time and less complications [21]. 

In yet another study using PFN for intertrochanteric fractures 

authors found that the cases were not only having less per 

operative bleeding and operating time but were also relatively 

free of long term complications. We also found that PFN was 

having less blood loss and shorter operating time Radiological 

union in PFN is usually seen from 3 months onwards [17]. In a 

study involving 70 cases of trochanteric fractures treated with 

PFN 84% of patients showed radiological union without 

fracture line 6 months [24]. In yet another comparative study to 

find the functional and radiological outcome unstable 

intertrochanteric fractures treated with DHS and PFN S Mittal 

et al found out that the average time for radiological union in 

DHS was 18.35 weeks and that for PFN was 17.5 week [25]. 

Our results are also comparable with other studies, maximum 

number of radiological union occurring by 16th week. 

The most common complications related to PFN include 

nonunion, implant cut out, Z effect, reverse Z effect and varus 

collapse. Most of the mechanical complication after PFN are 

due to poor quality of reduction [26]. The Knife effect or Z 

effect is due to medial comminution which results in 

migration of proximal screw more medially and distal screw 

laterally [27]. Placement of the screw in the postero inferior 

area of neck and keeping the tip apex distance (TAD) less 

than 25mm, will prevent implant cut out. Keeping the entry 

point of nail slightly medial to tip of greater trochanter can 

help to prevent the varus angulation. Releasing the traction 

before locking will help to reduce the fracture site distraction 
[29]. Rarely breakage of nail can occur [28]. We had 3 patients 

(7.5%) with Z effect, 4 patients with varus collapse, 1 with 

abutment of nail and there was one case of deep wound 

infection which healed after debridement and antibiotics. 

The functional results our study showed excellent results in 

11 patients and good results in 18 and poor in 4 patients, rest 

in fair group. It was calculated using Harris Hip Score. In a 

comparative study of DHS and PFN for intertrochanteric 

fractures, the average HHS at the end of 12th month was 89.08 

for DHS and 90.33 for PFN and there was no significant 

difference between both groups [17]. In another study it has 

been found that there is a negative correlation between HHS 

and ASA score and patients age [30]. According to Ranjeetesh 

et al when comparing the functional outcome of DHS and 

PFN, the HHS for PFN was better initially and was almost 

same by 6 months and there was not much significant 

difference in HHS in 1 year and they concluded that DHS is a 

better implant for younger and PFN is ideal for older patients 

and osteoporotic fractures [32]. 

The limitations of our study were that our study included only 

a small number of patients and we had only a short term 

follow up. 

 

Conclusion 

PFN is a very good implant for fixation of unstable inter 

trochanteric fractures in elderly. The procedure takes only 

short time with less blood loss. Ideal reduction without 

distraction is important to prevent mechanical complications. 
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