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Abstract 

Background and objectives: Subtrochanteric area is described as the region from the lesser 

trochanter to 5cm distal of proximal femur. It is one of the most challenging fractures for the 

orthopaedic surgeons. The cause of frequent comminution is that these fractures occur at the 

junction of trabecular bone and cortical bone where the mechanical stress is highest. 

Conservative management of subtrochanteric femur fractures poses difficulties in obtaining 

and maintaining a reduction, making operative management the preferred treatment. This 

study is aimed to prospectively evaluate the clinical and functional outcomes of 

subtrochanteric fractures treated with Long PFN.  

Material & Methods: 30 patients above the age of 18 years with subtrochanteric fractures 

were included in the study. All patients were followed up post-operatively at 6 weeks, 12 

weeks and every 6 weeks thereafter till fracture union was noted then at 6 months, 9 months 

and 1 year. Functional evaluation of the patient was done on each follow up.  

Results: A total of 30 patients (22 males and 8 females) were evaluated which with age 

ranging from 18 years to 80 years with most patients in between 60-80 years; 53.33% of the 

cases were road traffic accidents, 30% due to fall from height and 16.66% due to trivial fall 

with right side being more common side affected. In our study most of the cases belong to 

Seinsheimer type IIIA (30%) Mean duration of hospital stay was 11 days. Out of 30 cases, 

excellent results were seen in 60% of cases in our study. 

Conclusion: Long PFN is an effective, efficient and biomechanically stable device for the 

treatment of subtrochanteric fractures with a high rate of bony union and good functional 

outcome. 
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Introduction 
Subtrochanteric fractures are femoral fractures which occur below the lesser trochanter to 5 

cm distally in the shaft of femur 
[1]

. These fractures account for 10% to 34% of all hip 

fractures 
[2]

. 

Subtrochanteric fractures have evolved as one of the most important causes of morbidity and 

mortality in elderly patients. These fractures typically occurs at the junction between  

trabecular bone and cortical bone where the mechanical stress across the junction is highest in 

the femur, which is responsible for their frequent comminution.  

These fractures have a bimodal distribution 
[3] 

and are seen in two main populations, older 

osteopenic patients following low energy falls and younger patients with high energy trauma. 

The problem in treating subtrochanteric fractures are mal-union and delayed union. The 

unstable nature of fracture predominance of cortical bone, high stress concentration and 

difficulties in getting biomechanically sound reduction because of comminution are the main 

factors for delayed union. 

Early surgical intervention is needed in majority of the patients to avoid the major 

complications that can occur due to long term immobilisation which include deep vein 
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thrombosis, thrombophlebitis, urinary and lung infections and ulcers. This pattern of fracture 

is associated with higher rates of mal-union and non-union than any other femoral fractures 

because of the anatomical peculiarity of this area. 

Various modalities of management exists for this pattern of fracture. However, the 

cephalomedullary hip nails and the lateral plate screw systems are considered as the two main 

modality of treatment. 

Fixed nail plate devices were used for the treatment of these fractures initially. 

Later sliding hip screw devices became popular in the treatment of subtrochanteric fractures. 

Other implants used were angular blade plates, dynamic condylar screws and 

cephalomedullary nails. All these implants had its own advantages and disadvantages. 

The main goals of surgical treatment of subtrochanteric fractures are anatomic alignment, 

stable internal fixation, rapid mobilization of the patient and early functional rehabilitation of 

the limb 
[4]

. 

 

Methodology 

The present study consists of 30 adult patients with Subtrochanteric fractures of femur who 

were treated with Long PFN in Hospital. This study was carried out to study the 

epidemiology of subtrochanteric fractures and to testify the radiological and functional 

outcomes of treatment with Long proximal femoral nail. All these 30 patients included in the 

study were followed up at regular intervals. 

 

Inclusion criteria 

 

 All patients with Subtrochanteric femur fracture. 

 All skeletal mature patient (>18years). 

 Pathological fracture. 

 

Exclusion criteria 
 

 Patients not willing for surgery. 

 Patients medically unfit for surgery. 

 Immature Skeleton. 

 Open fractures. 

 Segmental fractures. 

 Patients with neurovascular deficit. 

 Preexisting deformity in the same hip. 

 

Emergency management in casualty 

Emergency management of all life-threatening conditions was carried out in casualty with  

respect to airway breathing circulation. 

IV fluids. 

IV antibiotics. 

Monitoring of vital parameters. 

Blood transfusion SOS. 

Immobilisation of affected extremity in BB splint by skin traction and if surgery is delayed 

then skeletal traction is used. 

Management of associated injuries to vital organs like chest, abdomen head injury etc. 

After stabilisation of vitals, radiographs of the affected extremities were carried out. The 

fracture pattern was grouped according to classification/inclusion criteria.  

 

Pre-operative management 

All routine investigations were done. 

 Random blood sugar level. 

 Hemoglobin level. 
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 Blood grouping, Rh typing. 

 HIV, HCV, HbSAg. 

 Serum urea, creatinine. 

 Serum electrolytes. 

 Chest X-ray. 

 ECG and Cardiology opinion and ECHO was taken for relevant cases. 

 

Pre-op planning 

1) Determination of nail diameter: Nail diameter was determined by measuring diameter of 

the femur at the level of isthmus on an AP X ray.  

2) Determination of the neck shaft angle: Neck shaft angle was measured in unaffected side 

in AP X ray using goniometer.  

3) Length of the nail: Measured from greater trochanter to lateral knee joint line in 

unaffected limb. 

 

Implant details 

Proximal femoral nail consists of self-tapping 6.5mm hip pin, self-tapping 8mm femoral neck 

screw, 4.9 distal locking screws. Proximal femoral nail is made up of either 316L stainless 

steel or titanium alloy which comes in following sizes.  

1) Length: Long PFN-340-440mm. 

2) Diameter: 9, 10,11,12 mm. 

3) Neck shaft angle range: 125, 130,135 degree. 

The nail is having 14mm proximal diameter. This increases the stability of the implant. There 

is 6 degree mediolateral valgus angle, which prevents varus collapse of the fracture even 

when there is medial comminution.  

 Proximally it has 2 holes the distal one is for the insertion of the 8mm neck screw which acts 

as a sliding screw, the proximal one is for 6.5mm hip pin which helps to prevent rotation. 

Distally nail has two holes for insertion of 4.9mm locking screws, of which one is static and 

the other one is dynamic which allows dynamization of 5mm.  

 

Results 

All the cases in our study group were fresh fractures who underwent surgery as early as 

possible in our set up. The surgery was delayed due to associated injuries and medical 

condition of the patient. All the patients were operated at an average interval of 6 days from 

the day of trauma. 

All the patients’ intraoperative details were noted in the terms of the duration of surgery, ease 

of reduction, complications and amount of blood loss. 

Duration of surgery varied in all patients. Duration was longer in managing subtrochanteric 

fractures type IIA due to the difficulty in achieving anatomical reduction and difficulty in 

identifying the entry point. Mean duration was 1-1.30 hr. 

Blood loss was very less compared to an average hip surgeries. Blood loss was measured 

based on mop count and suction collection. The average amount of blood loss was 170 ml. 

More blood loss when open reduction was performed. 

In our study we encountered certain complications intraoperatively. Most of these 

complications occurred in the first few cases. They were commonly seen in Type IIA 

subtrochanteric fractures, and obese individuals. In 7 of our cases we had to perform open 

reduction, 4 cases due to wide displacement of fragments and comminution of fragments and 

in another 3 cases with delay in surgery of 10 days due to comorbid conditions. 

In 1 cases fixation of the fracture in varus angulation took place. 
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Table 1: Intraoperative Complications of PFN 
 

Complications No of cases (30) Percentage 

Failure to achieve closed reduction 7 23.33 

Varus angulation 1 3.33 

 

Post-operative complications 

 

In our series we had 2 cases of superficial wound infection which required intravenous 

antibiotics for 1 week period. No other complications occurred in our study which includes 

Deep Venous Thrombosis, systemic infection, Acute Respiratory Distress Syndrome, Fat 

Embolism etc. 

 

Delayed complications 

In our series we had 1 case of malunion in varus angulation. We had got 1 case with breakage 

of implant in situ and screw backout each. 

 

Follow up: All patients were followed up at 6 weeks, 12 weeks and every 6 weeks thereafter 

till fracture union is noted. Than at 6 months, 9 months and 1 year. 

 

Radiological union 

Radiological union was said to be achieved when there was obliteration of fracture lines and 

trabecular continuity between the two fragments on anteroposterior and lateral x rays in three 

cortices. 

 
Table 2: Union in weeks 

 

Time to union Number of patients Percentage 

10-12 7 23.33% 

12-14 6 20% 

 

14-16 9 30% 

16-18 6 20% 

Non-union 2 6.66% 

Total 30 100% 

 

About 30% of cases (9) united during 14-16 weeks,7 cases united during 10-12 weeks and 6 

cases during 12-14 and 16-18 weeks.2 cases had non-union. 

 

Functional results 

Functional results were assessed in the 30 cases by Harris Hip scoring system and the Harris 

Hip Score of each patients were given in Master chart. Excellent results were noted in 18 

cases, good in 7cases, fair in 3 cases and poor in 2 cases. 

 
Table 3: Functional Results 

 

Result (HHS at final visit) Number of patients Percentage 

Excellent 18 60% 

Good 7 23.33% 

Fair 3 10% 

Poor 2 6.66% 

Total 30 100 

 

Discussion 

The most recent study evaluating the use of PFN is from Fogagnolo et al., who reported 46 

patients with an average rate of intraoperative technical or mechanical complications of 
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23.4%. They reported 2 implant failures and 1 fracture below the tip of the nail. In our study 

we had one case with implant breakage and intra operative technical problems like varus 

reduction. 

Daniel FA Menzes et al., and Axel Gamulin (2005) in their study of 155 consecutive patients 

treated with proximal femoral nail, reported failure of fixation in 2%, femoral shaft in 0.7%, 

fixation failures included one cut out, one delayed fracture healing and one lateral 

displacement of the anti-rotation screw 
[5] 

In our study failure of fixation occurred in 10% (3 

case), which includes 2 cases of non-union and 1 case with varus reduction. We had no cases 

of femoral shaft fracture in our study. 

Christian Boldin et al., in his study of 55 patients of proximal femoral fractures with PFN 

noted 3 cases with Z effect and 2 patients with Reverse Z effect. 2 patients had screw cut-out 

without any relation to fracture pattern and 10% of open reduction 
[6]

. In our study there were 

no case with Z effect and reverse Z-effect and 23% of open reduction. 

 
Table 4: Mechanical complications of PFN system 

 

 
C Boldin 

et al., 
[6]

 

Dominigo 

et al., 
[7]

 

Fogagnolo 

et al., 
[8]

 

Simmermacher 

et al., 
[9]

 

Present 

Study 

No of patients 55 295 46 191 30 

Cut out 2 4 5 1 0 

Z effect 3 - - - 0 

Reverse Z effect 2 - - - 0 

Implant Failure - - 2 1 1 

Open Reduction 10% - - - 23% 

 
Table 5: Comparison with other studies 

 

 
C Boldin 

et al., 
[6]

 

Ekstrom 

et al., 
[10] 

Menzes et 

al., 
[5]

 

Lei-Sheng 

et al., 
[11]

 

Present 

Study 

No of patients 55 105 155 49 30 

Duration of surgery 68 min 77 min 76 min 46 min 75min 

Bony union (months) 
100% 

(4 months) 

100% 

(9 months) 

99% 

(6 months) 

98% 

(6 months) 

93% 

(4 months) 

Failure of Fixation 0% 11% 2% 0% 10% 

Open Reduction 10% - 1.3% 34.6% 23% 

Duration of hospital 

stay 
 12 days 17 days  11days 

 
Table 6: Comparison of Percentage of Union Rates with Other Studies 

 

Studies Union Rates 

H. Bannan et al., 
[12]

 85% 

Jiang et al., 
[11]

 97% 

Wang Wen Yue et al., 
[13]

 96% 

Gunninder Gosal et al., 
[14]

 93.4% 

Our Study 93% 

 
Table 7: Comparison of Time for Union with Other Studies 

 

Study Union Time 

S.V. Yadikar et al.,
 [15]

 16 weeks 

Gurinder Gosal et al., 
[14]

 14 weeks 

Thapa et al., 
[16]

 3-3.5 months 

Korhan Ozkan et al., 
[17]

 16.5 weeks 

Prasad M Gowda et al., 
[18]

 4.6 months 

Our Study 15 weeks 
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Excellent functional results were obtained in 60% of cases and 23% of cases reported Good 

results, 10% as Fair result. This is consistent with the observations of Raj et al., and Bergman 

et al., who reported excellent to good results in 84% and 90% of cases, respectively. 

Long Proximal Femoral Nail or long PFN is an intramedullary nailing device is a load 

sharing device which carries most of the bending loads. It also has a minimally open 

approach and is closely connected to “biological internal fixation” it also has other benefits 

over plate fixation like long PFN also allows the orthopaedic surgeon to have less soft tissue 

trauma or dissection and hence reducing the fracture hematoma loss and helps in faster bone 

union. There will be lesser chance of infection, blood loss and other wound complications. 

There can be difficulties like closed fracture reduction due to the major muscular forces 

acting around the sub trochanteric region which cause significant displacement of the 

fractured fragments. Sometimes open reduction through a small incision at the fracture areas 

is needed.  

 

Conclusion 

Proximal Femoral nailing has its own technical and mechanical complications, but are mostly 

related to the operative technique and the type of fracture and preoperative reduction of the 

fracture. Results of Proximal femoral nail fixation for subtrochanteric femur fractures are 

very much promising if pre-meditated operative plan is made, if the proper method of fixation 

and good surgical technique are chosen, if any complications are noticed and prevented in 

time, and if the optimal post-operative treatment is enabled to the patient. 

In our study Good to excellent results were seen in 83% of subtrochanteric fractures, suggests 

that the use of a Long PFN in the treatment of subtrochanteric femoral fractures definitely has 

effect on the speed of recovery. 
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