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a matter for discussion. The imperative goals of  treatment 
are early mobilization by means of  stable fixation using as 
minimally invasive procedure as possible. Nowadays, there 
is an increasing interest in intramedullary nailing, especially 
for unstable intertrochanteric fractures.3-5 This study on 
unstable trochanteric fractures focuses primarily on the 
reliability of  fracture determination and classification, the 
(biomechanical) influence of  the fracture on the fixation 
device, and the effect of  a given fixation device on the fracture 
(healing and outcome). As surgeons often tend to forget 
their own contribution and influence on successful treatment 
outcome, we aimed to analyze the quality of  fracture handling 
(classification and reduction) and stabilization by the surgeon, 
and the subsequent impact on the treatment outcome 
between the groups treated with titanium proximal femoral 
nail and stainless steel proximal femoral nail.

INTRODUCTION

Intertrochanteric fractures constitute one of  the most 
common fractures of  the hip. The incidence of  fractures in 
the trochanteric area has risen with the increasing numbers of  
elderly persons with osteoporosis.1,2 Although a large number 
of  different implants are available for fixation, the ideal 
implant for the treatment of  intertrochanteric fractures is still 
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Abstract
Introduction: Intertrochanteric fractures constitute one of the most common fractures of the hip. The incidence of fractures in 
the trochanteric area has risen with the increasing numbers of elderly persons with osteoporosis.

Materials and Methods: The study is a prospective study done from January 2014 to July 2015 in MGMCRI, Pondicherry. The 
sample size was 60 with two groups of 30 each who underwent titanium and stainless steel proximal femoral nail. Patients were 
evaluated preoperatively and underwent closed reduction and proximal femoral nailing. Patients were mobilized immediately 
following surgery with full weight bearing with a walker support. Patients were assessed postoperatively with Harris hip score, 
radiological union, and complication related to implants and surgical site at 1, 2, 4, and 6 months.

Results: In this study, we found that majority of patients were male, with age group <60, involving mostly left side with the 
mode of injury being trivial fall. Type 2 Boyd and Griffin fractures were more in numbers. Harris hip score showed a significant 
improvement in regular follow-up in both the groups. Patients were started on early full weight bearing mobilization with walker 
support on the first post-operative day which helped in achieving a good outcome in Harris hip score in both the groups. 
Comparatively stainless steel group had three implant-related complications, and titanium groups had one implant-related 
complication at the end of this study. One patient in titanium group had non-union due to varus collapse. This was further treated 
with bipolar hemiarthroplasty. There was no surgical site infection in our study, inspite of giving only three doses of antibiotics.

Conclusion: In this study, the superiority of the properties of titanium nail did not make any significant difference with the 
stainless steel nail usage in relation to clinical and radiological outcome.
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Aims and Objectives
Aim
•	 To compare and assess the functional outcome 

between titanium proximal femoral nail and stainless 
steel proximal femoral nail in the treatment of  
intertrochanteric fractures of  the femur.

Objective
•	 To compare the versatile nature of  titanium proximal 

femoral nail and stainless steel proximal femoral nail 
in the treatment of  intertrochanteric fracture of  femur

•	 To analyze the rate of  union and surgical site 
complications between the two implants.

MATERIALS AND METHODS

In our study, the patients who were admitted to the 
Mahatma Gandhi Medical College and Research Institute 
in the Department of  Orthopedics with intertrochanteric 
fracture were included. The number of  groups present 
in the study is two: Group A - those who is treated using 
titanium proximal femoral nail and Group B - those who 
are treated using stainless steel proximal femoral nail. The 
present study is longitudinal comparative study. The study 
period is from January 2014 to July 2015. Patients were 
treated with closed reduction and internal fixation with 
proximal femoral nailing by routine technique. Patients 
were followed up both clinically and radiologically at 1st, 
2nd, 4th, and 6th month postoperatively.

RESULTS

Out of  60 patients, the majority of  them are male in the 
age group of  <60 years. Their mode of  injury is mostly 
fall alone than road traffic accident (RTA). Further injuries 
were observed, the majority of  them had an injury at the 
left side and Type 2 fracture is higher than Types 3 and 4. 
All patients in this study received three doses of  antibiotics, 
which was our institutional protocol. Harris hip score in the 
first 2 months was same showing similar results with most 
of  the patients in both groups had fair score predominantly. 
During 1st month follow-up, there were less implant-related 
complications in titanium, but this was higher in stainless 
steel nail. Two patients had complications, one patient had 
back out of  lag screw, and another patient had derotation 
screw tip breakage. In one patient in stainless steel nail 
group, we encountered stress fracture at distal locking site 
while fixing it intra operatively; hence, the patient was on 
high above knee slab postoperatively. During the 2nd month, 
one patient developed myositis ossificans due to massaging 
at native bone setting center. However, the implant-related 
complications were higher in stainless steel group. At the 
end of  4th  month follow-up, Harris hip score rate was 

good in titanium, implant-related complications were less 
in titanium than stainless steel. In titanium group, one 
patient had non-union of  intertrochanteric fracture which 
was then treated with bipolar hemiarthroplasty. In stainless 
steel group, one patient had derotation screw tip breakage. 
At the end of  6th month follow-up, we found that both the 
groups were showing improvement in Harris hip score, five 
patients from both the groups had excellent Harris hip, but 
the implant-related complications were more in stainless 
steel group. At the end of  6th month follow-up, when limb 
length discrepancy was measured, 5 patients had <10 mm 
shortening and 9 patients had more than 10 mm shortening 
of  the operated limb (Graphs 1-5).

Functional Outcome at 1st Month Follow-up
In titanium nail group, Harris hip score was poor in 6 (20.0) 
patients, fair in 19  (63.3%) patients and good in 5  (16.7) 
patients, whereas in stainless steel nail group it was fair in 
17 (56.7%) patients and good in 13 (43.4) patients. There 
was no radiological union in both the groups. When implant-
related complication is compared, titanium group did not 
have any complication, whereas stainless steel group had 

Graph 3: Mechanism of Injury

Graph 1: Gender distribution

Graph 2: Age distribution
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two complications, one patient had back out of  lag screw, 
and another patient had a break of  the derotation screw 
[Figures 1a and 2]. There was no surgical site infection in 
both the groups at the end of  1st month follow-up (Graph 6).

Functional Outcome at 2nd Month Follow-up
In titanium nail group, Harris hip score was poor in 6 (20.0) 
patients, fair in 19 (63.3%) patients, and good in 5 (16.7) 

patients, whereas in stainless steel nail group it was fair in 
17 (56.7%) patients and good in 13 (43.4) patients. When 
the radiological union was compared, 27 (90.0%) patients in 
titanium nail group and 28 (93.3%) patients in stainless steel 
group did not show radiological union. In one patient, we 
encountered myositis ossificans at the 2nd month follow-up. 
There was no fresh implant-related complication in both 
the groups during the 2nd month follow-up. There was no 
surgical site related complication in both the groups at the 
end of  the 2nd month (Graphs 7-9).

Functional Outcome at 4th Month Follow-up
At the 4th month follow-up in titanium nail group, 2 (6.7) 
patients had poor, 12  (40.0) had fair, and 16  (53.3) had 
good Harris Hip score. In stainless steel nail group, 
3  (10.0) patients had poor, 8  (26.7) patients had fair, 
16  (53.3) patients had good, and 3  (10.0) patients had 
excellent Harris Hip score. When the radiological union 
was compared between both the groups, 29  (96.7%) 
patients in titanium group showed radiological union, while 
1 patient developed non-union due to varus collapse. In 

Graph 4: Distribution of side

Graph 5: Distribution to Boyd and Griffin classification

Graph 6: 1st month Harris hip score with type of nail

Graph 7: 2nd month Harris hip score with type of nail

Graph 8: 2nd month radiological union with type of nail
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stainless steel group, all the 30 (100.0%) patients showed 
radiological union at the end of  4th month follow-up. When 
implant-related complications were compared, 29 (96.7%) 
patients in titanium group did not have any implant-related 
complication, whereas 1  patient showed nonunion of  
intertrochanteric fracture which was then treated with 
bipolar hemiarthroplasty [Figure 3]. In stainless steel nail 
group, 27  (90.0%) patients did not have any implant-
related complication, and 1 patient had derotation screw 
tip breakage [Figure 1b]. There was no surgical site related 
complication in both the groups at the end of  the 4th month 
follow-up (Graphs 10-13).

Functional Outcome at 6th Month Follow-up
Harris Hip score at the end of  the 6th month follow-up 
showed poor in 5  patients, fair in 2  patients, good in 
18 patients, and excellent in 5 patients. In stainless steel nail 
group, Harris hip score showed poor in 3 patients, fair in 
5 patients, good in 17 patients, and excellent in 5 patients. 
When the radiological union was assessed between both 

the groups, stainless steel group showed 100% union 
and titanium group showed union in 29 (96.7%) patients. 
There was no implant-related and surgical site related 
complication in both titanium and stainless steel group at 
the end of  the 6th month follow-up (Graphs 13-16).

Graph 9: 2nd month implant-related complication with type of 
nail

Graph 10: 4th month Harris hip score with type of nail

Graph 11: 4th month radiological union and type of nail

Graph 12: 4th month implant-related complication and type of nail

Graph 13: 6th month Harris hip score with type of nail
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DISCUSSION

The majority of  them are male in the age group of  
<60 years were participated in this study. Age group in 
the study is well-supported by other studies in the field.1,2 
Their study reported that the incidence of  fractures in the 
trochanteric area has risen with the increasing numbers of  
elderly persons with osteoporosis. Further, the majority 

of  the participants in this study reported that injury 
occurs due to fall alone and only less number of  them was 
involved in RTA. In line with this, the study of  Huang et al.6 
observed the majority of  the injuries occurred due to fall 
and RTA. With regard to the side of  the injury, most of  
the injury reported that they had left side. In line with our 
study result, the studies of  Ali7 Eggensperger et al.8 and 
Yazici et al.9 showed similar results. Further, the study also 
observed Type 2 injury was reported higher in comparison 
with other types such as Types 3 and 4. Similar to this, the 
study of  Benzel and Connoly10 observed Type 2 injury is 
more complicated than other types. To attain the below 
objective, the present study carried out complication tests 
in different months are as discussed below:

In this study, 50% of  the patients had titanium and 
remaining 50% had stainless steel nail. Most of  the fractures 
were an unstable intertrochanteric fracture of  Type 2 and 
Type 4. The result of  the present study is supported by 
Baumgaertner et al.,3 Adams et al.,4 and Klinger et al.5 where 
they have proved that unstable intertrochanteric fractures 
can be treated with intramedullary nailing. In this study, all 
patients were mobilized on first post-operative day which 
was very much supported by a study done by Mohammed 
et al., which proves early mobilization with weight bearing 
improves the morbidity status of  the patient and also gives 
a good outcome at regular follow-ups when assessed with 
Harris hip score.11

The study identifies the complications of  1st, 2nd, 
4th, and 6th  month, and we have found that implant-
related complications were higher in terms of  using 
stainless steel nail. In line with this, Uhthoff  et al.12 and 
Sagan et  al.13 showed the similar result like titanium is 
effective and less complications than stainless steel. In 
line to our study finding, the study of  Wall et al.14 Rios 
et al.15 have proved that stainless steel provides a good 
functional outcome in pediatric femoral shaft fractures. 
During the 1st  month and 4th  month follow-ups, two 
cases from stainless steel group had derotation screw 
tip breakage; this may be related to the less strength 
and rigid properties of  stainless steel implants.16 When 
shortening was evaluated at the 6th month follow-up, we 
found that patients who had varus collapse showed more 
shortening in both the groups which has been proved 
by a study conducted by Pauveldousa et al.17 From the 
overall study findings, it was observed titanium and 
stainless steel nail shows no difference in relation to 
functional outcome, union, surgical site infection, and 
implant-related complications. However, there was the 
incidence of  more implant-related complications in 
stainless steel  nail  group  when  compared to titanium 
nail group.18

Graph 15: 6th implant-related complication with type of nail

Graph 16: Shortening at 6 months follow-up

Graph 14: 6th month radiological union with type of nail
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LIMITATIONS AND RECOMMENDATIONS FOR 
THE FUTURE

Normally post implant removal all the nails should have 
been subjected in the metallurgical analysis to see any 
damage or loss of  substance from the implant surface. By 
this method, we could have reached a conclusion regarding 
actual properties of  both metal implants with respect to 
corrosion and biocompatibility, not done because we had 
no failures. Short duration and less number of  subjects are 
also a limitation in our study.

CONCLUSION

Functionally 76% of  our patients had good and excellent 
Harris hip score. Both implants acted similarly with respect 
to union and achieved union in all the cases except one in 
titanium group. In our study, we did not encounter a single 
case of  surgical site infection. Early full weight bearing 
mobilization with walker support helped in achieving 
a good outcome in both nail groups. In this study, the 
superiority of  the properties of  titanium nail does not make 
any significant difference with the stainless steel nail usage 
in relation to clinical and radiological outcome.

CASE ILLUSTRATIONS

Titanium nail (excellent outcome)

Pre-operative X-ray

Figure 1: Derotation screw tip breakage in two patients 
stainless steel group

Figure 2: X-ray showing back out both screws in stainless 
steel group

Figure 3: Titanium group complication showing varus collapse
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6 months post-operative X-ray

Titanium nail (excellent outcome)

Patient’s clinical photographs

stainless steel (excellent outcome)

Pre-operative X-rays

6 months post-operative X-rays

Stainless steel nail (excellent outcome)

Bipolar hemiarthroplasty done after removal of  proximal 
femoral nail and fracture mobility was checked under 
fluoroscopic which showed non-union
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