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Abstract
Treatment of subtrochanteric fractures is challenging due to anatomical and biomechanical factors. Many 
methods have been suggested to achieve and maintain fracture reduction during operative fixation for 
subtrochanteric fractures. Open reduction and intramedullary fixation, clamp assisted reduction without 
cerclage wires and fracture reduction cables are suggested methods. We conducted a retrospective study 
to look for the results of subtrochanteric fractures managed by intramedullary fixation with or without 
cerclage wires. We reviewed all cases of subtrochanteric fractures operated with intramedullary fixation with 
long proximal femoral nail with or without cerclage wire fixation. All available data from patient’s records 
available in medical records department were retrieved and evaluated. Statistical analysis were performed 
using SPSS software (v16). There were 86 cases of subtrochanteric fractures operated with intramedullary 
fixation at our Hospitals over a period of 5 years. Quality of fracture reduction of fractures are assessed good 
reduction was seen more often in cerclage group 64%. Cerclage wiring was done in 14 cases. Nonunion was 
seen in 8 cases overall, 3 in cerclage group and 5 in non Cerclage group. Implant failure was seen in 3 cases 
in no cerclage group and 2 cases of cerclage group.  We conclude that anatomical reduction is the key factor 
for successful outcomes. Closed reduction with good to acceptable reduction had better results. Cerclage 
wiring should be considered in selected cases where reduction is poor after open reduction. 
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 Introduction

Fractures occurring between lesser trochanter 
and isthmus of femur are treated as subtrochanteric 
fractures. Subtrochanteric femur fractures are also 
defined as fracture of the proximal femur with fracture 
line within 5cm below the lesser trochanter. Treatment 
of these fractures is challenging due to anatomical and 
biomechanical factors. Flexion, abduction and external 

rotation deformity due to strong muscular forces of 
Psoas, abductors and gluteal muscles1. 

Adequate reduction and fixation is difficult even for 
experienced surgeons. These fractures are associated 
with high rate of complications due to deforming forces, 
decreased vascularity, instability and osteoporosis2. 

Fixation options in these type of fractures include 
intramedullary nails, dynamic hip screws, dynamic 
condylar screws, proximal femoral locking plates 3-6. 
Achieving anatomical reduction by closed methods is 
difficult in these fractures. The fracture comminution 
and anatomy of proximal femur makes it difficult for 
indirect fracture reduction techniques. Intramedullary 
fixation has been associated with better clinical outcomes 
and biomechanically higher fixation strength in previous 
studies3-6. 
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Many methods have been suggested to achieve 
and maintain fracture reduction during operative 
fixation for subtrochanteric fractures. Open reduction 
and intramedullary fixation, clamp assisted reduction 
without cerclage wires and fracture reduction cables are 
suggested methods 7-11. 

We reviewed subtrochanteric fractures managed 
by intramedullary fixation with or without cerclage 
wires and analysed the results with regards to quality of 
reduction, union and complications. 

Materials and Method

We conducted a retrospective review of all cases 
of subtrochanteric fractures operated in our tertiary 
care hospital with intramedullary fixation with long 
proximal femoral nail (PFN,Matrix,India) or PFN 
Antirotation (Synthes,India) with or without cerclage 
wire fixation after obtaining approval for the study 
from institutional ethics committee. The study period 
was from August 2013 to August 2018. All cases with 
minimum 18months follow up were included. The AO 
foundation/Orthopaedic trauma Association (AO/OTA) 
classification system was used to classify fractures.

All fractures which were situated within 2 inches 
(5cm) from the lesser trochanter and fixed with 
intramedullary nail were included. Patients above 18 
years below 75 years, isolated subtrochanteric fractures 
with configuration amenable to cerclage wiring like long 
oblique, spiral, were included

Patients below 18years, pathological fractures, open 
fractures, fractures sustained in patients treated with 
bisphosphonates, previous surgeries around hip and 
segmental fractures were excluded.

All available data from patient’s records available 
in medical records department were retrieved and all 
available radiographs and clinical data were evaluated. 
Patients with data available for minimum 18 months 
were included. Major complications were identified 
and documented. These included non-union, infection, 
implant failure and return to surgery. The quality of 
reduction was assessed as good (both maximum cortical 

displacement <4mm and angulation ≤100), acceptable 
(either maximal displacement <4mm or angulation 
≤100) or poor (maximum cortical displacement ≥4mm 
and angulation >100). 

Statistical analysis were performed using SPSS 
software (v16). Data were analysed using mean and 
standard deviation for continuous and categorical data 
respectively. Chi square test was used for categorical 
variables and analysis of variance (ANOVA) was used 
to compare continuous variables. Statistical significance 
was significant when p value was <0.05. 

Results

We could identify 86 cases of subtrochanteric 
fractures for the period August 2013 to Aug 2018 
operated with intramedullary fixation at our hospitals. 
Of them 55 met the inclusion criteria of our study. 
Mean age of the patients include in the study was 56.4 
years and low velocity injuries were seen in 55% of the 
patients. Open reduction of the fractures was performed 
in 30 patients. Cerclage wiring was done in 14 cases. 
Cerclage wiring was used with cases treated with open 
reduction.

When quality of fracture reduction of subtrochanteric 
fractures are assessed good reduction was seen in 33% 
of the cases and more often in cerclage group 64% but 
was not statistically significant (Fig 1). Varus reduction 
was more frequently seen contributing to 29% of the 
cases and mostly when no cerclage was done. Of the 55 
cases 18 cases were re operated again 10 of them were 
implant removal without complications and 8 cases were 
revised due to complications. There was no reported 
complications of passage of cerclage wire (Table 1)

 Nonunion was seen in 8 cases overall, 3 in cerclage 
group and 5 in non Cerclage group. Implant failure 
was seen in 3 cases in no cerclage group and 2 cases of 
Cerclage group (Fig 2). Deep infection was seen in 2 
cases each in both group and superficial infection in one 
case in no cerclage group which healed with antibiotics. 
Open reduction was done in all cases where infection 
was recorded (Table 1). 
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Table 1: Outcomes of subtrochanteric fracture fixation 

Figure 1: Good reduction and union in circlage grou

Fig 2 a Complications in Circlage group – non-union with implant failur
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Fig 2b Complications in Circlage group - implant failur

Fig 2c Complications in Circlage group - Infectio

Discussion

Subtrochanteric fractures more often required open 
reduction for better anatomical reduction. Rates of non-
union and revision surgery are determined by anatomical 
reduction intraoperatively. Anatomical reduction was key 

factor which results in early union and better functional 
outcomes. Cerclage wire fixation results in better 
reduction but is associated with few complications. In our 
study cerclage wiring was associated with complications 
like non-union and infection. Fractures managed with a 
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cerclage wire to augment intramedullary nail had less 
fracture displacement, less fracture angulation and 
improved quality of fracture reduction.

Subtrochanteric fractures require open reduction 
which has been reported in literature between 7-40%. 
Closed reduction preserves fracture hematoma and 
periosteal blood supply. But due to deforming forces 
achieving correct entry point is difficult. Minimal open 
reduction and maintaining with a reduction clamp7 and 
intramedullary fixation has resulted in good functional 
outcomes and union. Judicial usage of cerclage wire has 
been recommended with minimal soft tissue disruption. 
Open reduction was done in 53% of our cases and in all 
cases of cerclage wiring and we could achieve good to 
acceptable reduction in 80% of cases 12.

Varus reduction results in poor functional outcomes, 
delayed and non-union12-14 Varus reduction was present 
in all cases of non-union in our study. Cerclage wiring 
results in correcting varus reduction. With the cerclage 
wire passer, technique is simple and is not associated 
with any complications. The biomechanical advantage 
of cerclage wire has been studied and there was reduced 
varus deformation and cut out of proximal screws on 
cyclical loading. This is possible due to preservation of 
medial buttress and reducing fracture stress on lateral side 
15. Cerclage wiring being more invasive, was assumed to 
result in decreased blood supply to bone and fracture and 
eventually non-union but recent studies have suggested 
vascularity is preserved 16. Every attempt should be 
made to preserve soft tissues and cerclage wiring with 
minimal soft tissue damage.

The limitation of the study was it was retrospective. 
All the data available were accumulated from patient’s 
files and systematically reviewed. There was limitation 
in identifying all complications those who presented in 
other hospitals. Cerclage wiring technique could not be 
assessed for each surgery which may involve more soft 
tissue damage. Sample size was not adequate in detailed 
statistically analysis. Short term clinical and functional 
outcomes could not be assessed.

Conclusion

We conclude that anatomical reduction is the key 
factor for successful outcomes. Closed reduction with 
good to acceptable reduction had better results. Cerclage 

wiring should be considered in selected cases where 
reduction is poor after open reduction. 
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