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Abstract 

Introduction: Sub-trochanteric fractures of femur present a challenging situation to the orthopaedic surgeons world-
wide. Complications like malunion, nonunion and implant failure are high. Several implants have been designed for 
fixation of sub-trochanteric fractures. In this study we analyze the functional and radiological outcome of sub-
trochanteric fractures treated by Titanium Reconstruction nails. Methods: This is a prospective study. 20 patients with 
sub-trochanteric fractures treated by Titanium reconstruction nail from June 2012 to December 2014 were included in the 
study. We analyzed these 20 patients for functional and radiological outcome and complications. Results: The fracture 
union rate was 100 % and the average union time was 14 weeks. 3 patients had varus malunion and shortening was noted 
in 4 patients. 85% of the patients had excellent to good functional outcome. Conclusion: We concluded that Titanium 
Reconstruction nail is an ideal implant for sub-trochanteric fractures with an excellent union rate and a very good 
functional outcome. 
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Introduction 

Sub-trochanteric femoral fractures present a challenging 
situation to the Orthopaedic surgeons. It is one of the 
most difficult fractures to treat and the reported 
mortality ranges from 8.3% to 20.9% [1,2]. It has a 
bimodal age distribution with very different 
mechanisms of injury [3,4,5,6]. Younger age groups 
typically sustain these fractures as a result of high 
energy trauma and are often associated with other 
fractures, whereas in older age groups, these fractures 
are seen with low velocity trauma. These fractures are 
reported in children also [3,6,7]. Sub-trochanteric 
fractures are notorious for high complication rates and 
difficulty in treatment [8]. The reasons being: 
• Most of the fractures are unstable. 
• Powerful muscular attachment on both proximal and 

distal fragments pull them apart, making a stable 
fixation difficult. 

• It is a junctional zone between cortical and cancellous 
bone and having less blood supply leading to delayed   
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healing. 

Complications like malunion, nonunion and implant 
failure are high due to the above said reasons and also 
due to the biomechanically asymmetrical loading 
pattern in this region [1,2]. Restoration of femoral 
length and rotation and correction of femoral head and 
neck angulation to restore adequate abductor tension 
and strength are essential to restoring maximal 
ambulatory capacity. There are many implants for 
fixation of subtrochanteric fractures. In this study we 
analyze the functional and radiological outcome of sub-
trochanteric fractures treated by Titanium 
Reconstruction nails. 
 
We have planned this study to analyze the functional 
and radiological outcome of sub-trochanteric femoral 
fractures treated with Titanium Reconstruction nail. 

Materials and Methods 

This is a prospective study. We had 20 patients with 
sub-trochanteric fractures treated by Titanium 
reconstruction nail from June 2012 to December 2014. 
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Of the 20 patients 16 were male and 4 were female with 
12 patients injuring their right hip and 8 injuring their 
left hip. The mean age was 55 years (43- 74 years). We 

analyzed these 20 patients for functional and 
radiological outcome and complications. 

 
 

Inclusion criteria: 

All traumatic sub-trochanteric fractures treated with Titanium Reconstruction nail were included in the study. (Figs.1, 2) 
 

     
Fig.1: Pre-operative X-Ray                                                          Fig 2: Immediate post-operative X-Ray 
 
Exclusion criteria: 

Sub-trochanteric fractures treated with stainless steel reconstruction nail, other implants, pathological fractures and open 
fractures were excluded from this study. 
 
Mode of Injury:   

1. Road Traffic Accident (18 patients)  
2. Trivial fall (2 patients)  
 
All the 20 patients were treated with Titanium reconstruction nail. 
 
Post Operative Protocol  

1. Sit propped up and do active quadriceps exercise on 1st post-operative day (POD). 
2. Made to stand on the 2nd POD. 
3. Partial weight bearing from 3rd POD (protected). 
4. Sutures removed on 12th POD. 
5. Full weight bearing once there is radiological signs of union . 

6. Assessment functionally & radiologically at 6 weeks, 12 weeks, monthly until fracture union and every 6 
months thereafter. (Figs. 3,4,5) 
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Fig 3: 6 weeks follow up X-Ray           Fig 4: 12 weeks follow up X-Ray         Fig 5: 6 months follow up X-Ray 

 

 
Fig.6: Full range of hip flexion 
 

Scoring System  
All patients were followed up until fracture union 
occurred. Kyle’s criteria was used to evaluate the 
functional outcome [8] : 

I. Excellent : 
� No or minimum limp 
� Absence of pain 
� Full range of motion 

II. Good : 
� Mild limp 
� Mild occasional pain 
� Full range of motion 

III.  Fair : 
� Moderate limp 
� Moderate pain 
� Limited range of movement 

IV.  Poor : 
� Wheelchair bound 
� Pain on any position 
� Non-ambulatory 

 
The fractures were classified according to 
Seinsheimer’s Classification [2] : 

• Type I - nil 

• Type II A – 2 Patients 

• Type II B – 4 Patients 

• Type II C – 3 Patients 

• Type III A – 2 Patients 

• Type III B – 3 Patients  

• Type IV - 4 Patients 
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• Type V - 2 Patients 

Results 

Duration of follow up: 6 months to 2 years 
Mean follow up: 8 months 
Based on the scoring system, the results of our study are 
� Excellent : 4 patients 
� Good : 13 patients 
� Fair : 3 patients 
� Poor : Nil 

 
Union rate: 100 % 
Union time: 12 weeks to 18 weeks (Average 14 weeks ) 
Varus malunion: 3 patients  
Shortening: 4 patients  
Infection: 1 patient 
Non union: Nil 
Delayed union: Nil  
Implant Failure: Nil 

Discussion 

Sub-trochanteric fractures account for about 5-20% of 
all hip fractures. They are one of the most difficult 
fractures to treat because of the powerful muscles 
attached in this region [3,6], and the biomechanics of 
this segment of femur which is subjected not only to 
axial loads of weight bearing but also to tremendous 
bending forces because of eccentric load application on 
the femoral head [4]. Once the fracture is fixed these 
muscular forces act on the implant causing undue stress 
to the implant [9,10]. 

 
Moreover sub-trochanteric area has an asymmetrical 
loading pattern with medial cortex in compression 
(1200 lbs /inch2) and lateral cortex in tension (1000 lbs/ 
ich2) [11]. Frankel and Burstein, studying the effects of 
stress on proximal femoral fixation devices in patients 
during bed rest, demonstrated that significant forces are 
placed on the hip and proximal femur during hip flexion 
and extension and even while the patient is recumbent 
[12]. Further more, the cortical bone in the sub-
trochanteric region is less vascular than the cancellous 
bone in the intertrochanteric region. Therefore, the risk 
of healing complication is higher [2,3]. 
 

A thorough understanding of the anatomy and 
biomechanics of asymmetrical loading pattern is 
necessary to choose the modality of treatment and the 
implant to overcome the complication and to avoid 
implant failure. 
 

Fracture union Rate: In our study the union rate in 
was 100 %. French et al [13], Taylor et al [14] had 
reported 100 % union rate in their study and Hoover et 
al reported 90 % union rate [15]. 

 
Union Time: In our study, we had an average union 
time of 14 weeks. French et al reported 13.5 weeks as 
the average union time in his study [13]. Taylor et al 

reported average union time of 13 weeks in his study 
[14]. 
 
Varus Malunion: The angle formed by the axis of the 
femoral neck and femoral shaft ranges from 1260 to 
1300. If the angle is decreased it is said to have varus 
malunion [6]. The primary reason for this was failure to 
counteract the muscle forces acting on the proximal 
fragment combined with adducted position of the distal 
femur during portal creation [13]. It is also important to 
get a good medial bone support by anatomical reduction 
with cortical bone continuity to avoid varus malunion 
[5]. 

 
In our study, 3 patients had varus malunion. It was 
attributed to the inadequate medial bone support due to 
comminution. In our study varus malunion was seen in 
15% of the cases. French et al reported 21 % [13], 
Hoover et al reported 27 % in their series [15]. 

Iatrogenic fracture: In our study, there were no 
iatrogenic fractures. French et al reported 5 % of 
iatrogenic fracture in his series [13]. 

 
Implant failure: Our study did not account for any 
implant failure which is same as the literature available. 
 
Shortening: In our study, 4 patients had shortening. 
The average shortening was 1.4 cm. In our study 
shortening accounted to 20%. French et al reported 5 % 
[13], and Hoover et al reported 23 % in their series [15]. 

 
Infection: In our study, 1 patient had superficial wound 
infection that settled with daily dressing and antibiotics. 
Infection rate in our study was 5%. Infection rate was 
nil in the study of French et al [13], Taylor et al [14], 
and Hoover et al [15]. 
 
Blood loss: Average blood loss in our study was 350 
ml. French et al had 340ml [13], Taylor et al had 620 ml 
[14], Hoover et al had 480 ml in their study [15]. 

 
Scoring result: In our study, excellent and good result 
accounted to 85 % (17 patients). (Fig.6) 
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Conclusion 

Titanium Reconstruction nail is an ideal implant for 
sub-trochanteric fractures. Irrespective of the implant 
used, it is important to get a good medial bone support 
by anatomical reduction, with cortical bone continuity, 
to prevent varus malunion. Implant failure rate is low in 
Reconstruction nail since nail is a load sharing device. 
Infection rate is relatively less and there is very good 
union rate.  
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