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the Proximal Femoral Nail for the Treatment of 
Unstable Intertrochanteric Fractures

INTRODUCTION
Fractures of the IT region are some of the most common fractures 
encountered by an orthopaedic surgeon. With increase in life 
expectancy, the incidence of these fractures is also increasing [1].
By 2040, the incidence is expected to have doubled [2]. IT fractures 
account for approximately 45% to 50% of all hip fractures in the 
elderly [2] and out of these, 50% to 60% are classified as unstable 
[3]. Unstable IT fractures are those having comminution of the 
posteromedial buttress, exceeding a simple lesser trochanteric 
fragment or those with subtrochanteric extension [4]. Unstable IT 
fractures are a major cause of concern in the elderly due to the 
associated increase in morbidity and mortality [5]. 

The goal of treatment is restoring mobility safely and efficiently, while 
minimizing the risk of medical complications and technical failure. 
Restoration of mobility depends on the quality of bone and the type 
of implant used. The incidence of failure with unstable IT fractures 
is as high as 50% [3] and the cut out rate can be as high as 8% for 
hip screws [6]. Publications in the last two decades have suggested 
that the use of prosthetic replacement or PFN for unstable IT 
fractures have allowed early postoperative mobilization and 
prevents excessive collapse at fracture site. Patients can return to 
their preinjury level of activity much earlier by treatment with either of 
these modalities; thus, eliminating the postoperative complications 
caused by prolonged immobilization or implant failures  [7]. 

The purpose of this study was to primarily compare functional 
recovery in patients with unstable IT fractures of femur treated 
with DHS or BH or PFN using Harris hip score and mobility score 
of Parker and Palmer. The secondary objective was to compare 
intraoperative and post operative parameters of patients in all the 
three groups. 

MATERIALS AND METHODS
This was a prospective study carried out in a tertiary care setup of 
Medical College in Mumbai, Maharashtra, India, between July 2010 
to January 2013. Approval of Institutional Ethics Committee and 
written informed consent was obtained from all patients. A total of 
50 patients above the age of 60 years, with unstable IT fractures 
were included in the study and classified according to Evans 
Classification [8]. The type of implant for a particular patient and 
a particular type of fracture was randomly selected and the same 
surgical team treated all patients. Randomization was carried out 
on the basis of sealed envelopes and a total of 50 envelopes were 
generated. An envelope was then selected so that an appropriate 
operative planning could be performed. However, 50 patients were 
recruited which led to the discrepancy in the three groups. Patients 
having IT fractures with subtrochanteric extension, pathological 
fractures, and stable undisplaced fractures were not included in the 
study. Each patient was graded according to Singh’s index [9] for 
osteoporosis and scored for mobility prior to injury based on the 
mobility score of Parker and Palmer [10]. Also, the ASA physical 
status score [11] and the average duration between occurrence of 
fracture and day of surgery was noted. 

All patients were operated under regional anaesthesia. A standard 
operative procedure was followed for all cases of DHS, BH and 
PFN. In cases where DHS was used, an additional derotational 
screw was inserted over the derotation wire under the guidance of 
intraoperative imaging. While in cases where BH was done where 
severe comminution of trochanter was found, a stainless steel wire 
of 20 gauge was used to hold the trochanteric fragments. In all 
the cases of PFN, a standard PFN of length 240 mm was used. 
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ABSTRACT
Introduction: Fractures of the Intertrochanteric (IT) region are 
some of the most common fractures encountered by an orthopedic 
surgeon in his lifetime. With increase in life expectancy, the incidence 
of these fractures is also increasing. By 2040, the incidence of these 
fractures is expected to double. Unstable IT fractures are a major 
cause of concern in the elderly due to the associated increase in 
morbidity and mortality. 

Aim: The purpose of this study was to compare the intraoperative 
and postoperative parameters using the Dynamic Hip Screw (DHS), 
the Cemented Bipolar Hemiarthroplasty (BH) and the Proximal 
Femoral Nail (PFN) for the management of unstable IT fractures. 

Materials and Methods: Fifty patients, having unstable IT 
fractures with age more than 60 years were randomly selected 
and were followed up averagely for 19 months (12– 30 months). 
The type of implant for a particular patient and a particular type of 
fracture was randomly selected and the same surgical team treated 
all patients. Total number of 19 patients were operated using the 

DHS (Group-1), 13 using the BH (Group-2) and 18 using the PFN 
(Group-3).  All patients in the three groups were compared in terms 
of preoperative, intraoperative and postoperative parameters and 
functionally assessed using the Harris hip score and the mobility 
score of Parker and Palmer.

Results: Patients operated using the PFN had significantly lower 
mean blood loss as compared to the other two groups. The mean 
days to unaided Full Weight Bearing (FWB) was significantly higher 
in patients treated by the DHS as compared to the other two 
groups. All three groups were comparable in terms of functional 
assessment.

Conclusion: Treatment of unstable IT fracture of femur is a matter 
open to debate. IT fractures of elderly must be treated with consid-
ering the age of the patient, mental status, bone quality, and the 
type of fracture.

Level of Evidence according to OCEBM Levels of Evidence 
Working Group - Level 2.
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Intraoperative parameters considered were the total duration 
of surgery, amount of blood loss and units of blood transfused 
intraoperatively and occurrence of any intraoperative complications. 
It was also noted if greater trochanter wiring was done or not.

Postoperatively, patients operated by DHS were made to walk non 
weight bearing with support from fifth or seventh postoperative 
day. At first follow up, at six weeks from surgery, toe-touch weight 
bearing was initiated. In the next follow up, after four to six weeks, 
patients showing both clinical and radiological signs of union were 
allowed to bear full weight. Patients operated with BH, were made 
to stand with support of a walker and allowed to walk FWB by fourth 
or fifth postoperative day. Patients were not allowed to squat or sit 
crossed legged. Patients operated with PFN were made to stand 
by the third or fourth postoperative day and made to walk FWB 
with support of a walker. Postoperative complications were treated 
prior to discharge. The patients were followed up every month for 
the first three months and then every three months for the first year 
and every six monthly from then onwards [Table/Fig-1-9]. Functional 
outcome was measured at 12 months using Harris hip score [12] 

and mobility score of Parker And Palmer [10].

STATISTICAL ANALYSIS
The data was analysed using Pearson's Chi-Square test and One-
way Analysis Of Variance (ANOVA). In order to compare multiple 

[Table/Fig-1]: Case 1 - Preoperative X-ray (Type IV Evans fracture)

[Table/Fig-2]: Case 1- Postoperative X-ray day 1 AP view and lateral view.

[Table/Fig-3]: Case 1- Postoperative X-ray day 90 AP view and lateral view.

[Table/Fig-4]: Case 2 - Preoperative X-ray (Type III Evans fracture) and postoperative 
X-ray.

[Table/Fig-7]: Case-4 Preoperative X-ray (Type IV Evans fracture).

[Table/Fig-5]: Case 3-Preoperative X-ray (Type III Evans fracture) and postoperative 
X-ray.

[Table/Fig-6]: Case 3; Complication-Dislocation; prereduction X-ray (type-IV Evans 
fracture).

[Table/Fig-8]: Case 4 - Postoperative X-ray day 1 AP view and lateral view.

[Table/Fig-9]: Case 4- Postoperative X-ray Day 90 AP view and lateral view.
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variables, post-hoc test was used. All complications among the 
three variables were analysed using Fisher’s-Exact test as the 
sample size was too small to apply Pearson's Chi-Square test. A 
p-value < 0.05 was considered statistically significant.

RESULTS 
The study included 29 males and 21 females with a mean age of 
73.03 years (61-82 years) and 77.9 years (60-92 years) respectively, 
and all had a fall at home. 

The mean follow up for Group 1 was 19 months (12-30 months), 
for Group 2 was 19.3 months (12-30 months) and for Group 3 was 
18.8 months (12-28 months). No patient was lost to follow up. 
All patients in the three groups were comparable to each other in 
terms of their demographics [Table/Fig-10]. The intraoperative data 
is depicted in [Table/Fig-11].  The mean duration of surgical time in 
Group 3 (86.7 minute) was much lower, in comparison to Group 1 
(104.2 minute) and group 2 (106.2 minute) (p-value 0.098). 
There were no intraoperative complications observed. One female 
patient developed septicaemia in Group 1 and expired on the fifth 
postoperative day. Two female patients expired due to pulmonary 
embolism on the second postoperative day in Group 2. Two 
patients in Group 2 suffered hip dislocation, one at eighth week 
spontaneously and the second at 12th week during an attempt to 
squat. Both were closed reduced. However, the second patient 
expired while hospitalized due to associated comorbid conditions. 
Patients with early postoperative complications [Table/Fig-12] were 
treated appropriately prior to discharge. One patient followed up 
at 12th week in Group 3 with proximal screw migration. He initially 
refused any further treatment and on on subsequent follow up, 
had developed Avascular Necrosis (AVN) of femoral head. He was 
revised with a Total Hip Replacement (THR) surgery [13]. Another 
patient in Group 3 followed directly at 22nd week from the date of 
discharge with screw migration and AVN of femoral head and was 
revised with a THR surgery. Two patients in Group 3 expired in the 
fourth and fifth postoperative month due to associated comorbid 
conditions.

The time to FWB [Table/Fig-13] was earlier (p-value>0.001) in 
Group 2 and Group 3 as compared to Group 1. No significant 
difference (p-value=0.959) was observed in the mean postoperative 
mobility score amongst the three  groups at the end of 12 months. 
The Harris hip score at the end of 12 months was excellent for 16 
patients, good for 18 patients, fair for five patients and poor for five 
patients (p-value=0.960). At the end of the study, 34 patients were 
able to do their daily activities and 10 were unable to do so.

Parameter dHS (n=19) bipolar (n=13) PFN (n=18) p-value

mean age (range) 71.74 (61–91) 74.38 (61–92) 74 (60–92) 0.947+

Sex - m:F 12:7 5:8 12:6 0.247+

Side–right: left 10:9 8:5 10:8 0.882+

type of injury

Low velocity:
High velocity

19:0 13:0 18:0 _

Fracture type (evans Classification)

 III 7(36.8 %)  3 (23.1%) 8 (44.4%)

0.742+ IV 8 (42.1%) 7 (53.6%) 8 (44.4%)

 V 4 (21.1%) 3 (23.1%) 2 (11.1%)

Singhs index 

 V 1 (5.3%) 0 1(5.6%)

0.791+

 IV 4 (21.1%) 1 (7.7%) 3 (16.7%)

 III 7 (36.8%) 6 (46.2%) 8 (44.4%)

 II 7 (36.8%) 5 (38.5%) 6(33.3%)

 I 0 1 (7.7%) 0

aSa Grading

 1 7 3 7

0.889+ 2 6 6 5

 3 6 4 6

 mean±S.d 1.95±0.85 2.08±0.76 1.94±0.87

Pre op mobilty 
Score of Parker and 
Palmer±S.d * 

7.3±1.7 7±1.76 7.6±1.5 0.489+

trauma-surgery 
interval+S.d

2.95±1.93 2.69±1.32 3.0±1.68 0.873+

[Table/Fig-10]: Demographic and preoperative data.
*The data included is of patients who were available at 12 months. 
 + = not significant; One-way Analysis of Variance (ANOVA) was the statistical test 
done to compare the data.

Parameter dHS (n=19) bipolar (n=13) PFN (n=18) p-value

Mean intraoperative time 
(minutes) + S.D

104.2±33.72 106.2±26.31 86.7±22.7 0.098 +

Mean blood loss (ml) ±S.D 484.2±183.4 573±152.2 252±146.0
>0.001 

#

Mean blood transfusion 
units±S.D

1.27±0.47 1.6±0.52 1.14±0.38 0.124 +

Mean hospitalization time 
(days) ±S.D

17.5±3.24 18.27±4.43 17.72±4.14 0.873 +

[Table/Fig-11]: Intraoperative data.
+ = not significant, # = significant (p<0.05); One-way Analysis of Variance (ANOVA) 
was the statistical test done to compare the data.

Complications dHS (n = 19) bipolar (n = 13) PFN (n = 18)

p-value 
(comparison 

between dHS and 
bipolar)

p-value 
(comparison 

between dHS and 
PFN)

p-value 
(comparison 

between bipolar 
and PFN)

A) EARLY

1. Bed sore 3 (15.7%) 1 (7.6%) 0 0.629+ 0.230+ 0.419+

2. UTI 2 (10.5%) 1 (7.6%) 2 (11.1%) 1.000+ 1.000+ 1.000+

3. Thrombophlebitis 3 (15.7%) 1 (7.6%) 2 (11.1%) 0.629+ 1.000+ 1.000+

4. Superficial infection 2 (10.5%) 0 2 (11.1%) 0.502+ 1.000+ 0.497+

5. Pulmonary embolism 0 2 ( 15.3%) 0 0.157+  - 0.168+

6. Septicaemia 1 (5.2%) 0 0 1.000+ 1.000+  -

7. Deep infection 0 0 1 (5.5%)  - 0.486+ 1.000+

B) LATE *

1. Hip dislocation 0 2 (18.2%) 0 0.157+  - 0.168+

2. Femoral head AVN 0 0 2 (12.5%)  - 0.230+ 0.497+

3. Implant cut out 0 0 2 (12.5%)  - 0.230+ 0.497+

C) MORTALITY (at 12 months) 1 (5.3%) 3 (23.1%) 2 (11.1%) 0.279+ 0.604+ 0.625+

D) REOPERATION (at 12 months) 0 0 2 (12.5%)  - 0.230+ 0.497+

[Table/Fig-12]: Complications. 
*Late complications were considered after the death of four patients.
+ = not singnificant; Fisher’s-Exact test was used to compare complications as the sample size was too small in individual groups.

DISCUSSION
Our study included 50 patients randomized for the three modalities 
and were followed up for an average of 19 months (12-30 months), 
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were performed closed except in one patient, where open reduction 
was performed.

The mean duration of surgery in the DHS (104 minute) and BH 
Groups (106 minute) was much more than that in the PFN Group 
(86.7 minute) but not significant (p-value 0.098). Mortality in the 
BH Group {3(23%) patients} was much higher when compared 
to the other two groups, though was not significant [Table/Fig-
12]. Two patients died in the immediate postoperative period due 
to pulmonary embolism and one died of associated comorbid 
conditions. This trend of increased mortality in the BH Group was 
also noted in other studies as shown in [Table/Fig-14] [6,14-17]. At 
the end of 12 months, 16 (36.4%) patients had excellent (seven in 
DHS Group, three in BH Group and six in PFN Group), 18 (40.9%) 
patients had good (eight in DHS Group, four in BH Group and six in 
PFN Group), 5 (11.4%) had fair (one in DHS Group and two each in 
BH and PFN Group), and 5 (11.4%) had poor (two each in DHS and 
PFN Group and one in BH Group) Harris hip score  (p-value=0.960) 
[12].

In the study conducted by Haentjens P et al., the mean blood loss 
in DHS Group was 780 ml and in the BH Group was 680 ml with the 
duration of surgery being 82 minutes and 102 minutes respectively 
[6]. Whereas, in the study conducted by Pajarinen J et al., the mean 
blood loss in the DHS Group was 357 ml and in the PFN Group was 
320 ml [18]; the mean duration of surgery being 45 minutes and 55 
minutes respectively. Patil SS and Panghate A in their study showed 
that the mean blood loss in the DHS Group was 450 ml and in the 
BH Group was 420 ml with the mean duration of surgery being 
102 minutes and 110 minutes respectively [19]. While Xu YZ et al., 

in their study showed that the blood loss was significantly lower in 
the Proximal Femoral Nail Antirotation Device (PFNA) group than 
in the DHS Group while the surgical time was significantly higher 
in the PFNA Group as compared to the DHS Group [20]. This was 
attributed probably due to the longer learning curves associated 
with PFNA.

In patients with osteoporotic fractures, maintenance of reduction 
can be a major problem during the healing period. To reduce the 
healing time, dynamic devices are replaced with more static ones. 
Biomechanical studies show that dynamic implants have more 
weight bearing capacity than static implants. Furthermore, partial 
weight bearing creates a micromovement in the dynamic systems, 
which increases the union rate. However, cut out is the main 

dHS  
(n = 19)

bipolar  
(n = 13)

PFN  
(n = 18)

p-value

1. Walks unaided FWB
 (weeks) + S.D

8.62 + 0.65 6.29 + 0.76 6.17 + 0.72 >0.001#

2. Pain (at 12 months) (%) 0.860+

No 11 (61.1%) 5 (50%) 9 (56.3%)

Slight 5 (27.8%) 4 (40%) 3 (18.8%)

Mild 1 (5.6%) 1 (10%) 2 (12.5%)

Moderate 1 (5.6%) 0 1(6.3%)

Severe 0 0 1 (6.3%)

3. Mean shortening (cm)
 (at 12 months) + S.D

0.84 + 1.03 0.95 + 1.12 0.69 + 0.68 0.774+

4. Time to union 
 (weeks) + S.D

15.67 + 2.77 N.A 14.71 + 2.79 0.343+

5. Able to do daily 
activities 

0.696+

Yes (%) 15 (83.3%) 7 (70%) 12 (75%)

No (%) 3 (16.7%) 3 (30%) 4 (25%)

6. Post op mobility score 
of Parker and Palmer. (at 
12 months) + S.D

6.78 + 2.3 6.5 + 2.2 6.75 + 2.3 0.959+

7. Harris hip score (at 12 
months) (%)

0.960+

Excellent 7 (38.9%) 3 (30%) 6 (37.5%)

Good 8 (44%) 4 (40%) 6 (37.5%)

Fair 1 (5.6%) 2 (20%) 2 (12.5%)

Poor 2 (11.1%) 1 (10%) 2 (12.5%)

8. Patients who regained 
their preoperative ability.

11 (61%) 6 (60%) 9 (56%) 0.957+

[Table/Fig-13]: Functional assesment.
+ = not significant and # = significant (p<0.05); Pearson Chi-Square test and One-
way Analysis Of Variance (ANOVA) were used to assess data.

Our study
Haentjens P et 

al., [6]
Kesmezacar H  

et al., [14]
Kayali C et al., [15] Park Sy et al., [16]

Schipper ib  
et al., [17]

DHS N = 19 N = 42 N = 38 N = 45 N.A N.A

Mortality 1 (5.3%) 10 (24%) 13 (34%) 7 (16%)

Complications

a) Bed sore 3 (15.7%) 8 (19%) 3 (8%) 5 (11.4%)

b) Superficial infection 2 (10.5%) 0 1 (2.6%) 1 (2.8%)

c) Implant cut out 0 6 (14%) 1 (2.6%) 6 (13.7%)

BH N = 13 N = 37 N = 43 N = 42 N.A N.A

Mortality 3 (23%) 11 (30%) 21 (49%) 10 (24%)

Complications

a) Bed sore 1 (7.6%) 1 (3%) 0 4 (9.6%)

b) Pulmonary embolism 2 (15.3%) 0 4 (9.3%) 0

c) Hip dislocation 2 (18.5%) 2 (5%) 1 (2.3%) 0

PFN N = 18 N.A N.A N.A N = 25 N = 211

Mortality 2 (11.1%) 0 46 (24.5%)

Complications

a) Superficial infection 2 (11%) 0 8 (4%)

b) Implant cut out 2 (11%) 4 (16%) 11 (7%)

c) Fracture at nail tip 0 0 4 (2%)

[Table/Fig-14]: Comparison of mortality with other studies [6,14-17].
N.A = Data is not applicable for that study.

with the total duration of the study being 30 months. Total number 
of 19 patients were operated by DHS, 13 by BH and 18 by PFN. 

We found that the mean blood loss during PFN surgery (Group 3) 
{252 ml (100 – 600)} was significantly lower (p-value>0.001) than 
the mean blood loss in the other two groups. 

The time to FWB in weeks was significantly higher (p-value>0.001) 
in the DHS Group as compared to patients in the other two groups 
[Table/Fig-13]. This is because PFN surgeries in the present study 
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complication of internal fixation. Central positioning of the screw 
in the femoral neck has been recommended, which yields cut 
out rate of about 13%. The strength of fixation depends on screw 
positioning and bone quality [19]. In the present study, no cases of 
cut out were noted in the DHS Group whereas in 2 (12.5%) patients 
of PFN Group, proximal migration was noted which was found to be 
insignificant (p-value=0.242). These two patients were subsequently 
treated with THR surgery [13]. In the study conducted by Pajarinen J 
et al., two patients each in the DHS and PFN Groups had an implant 
failure, which were subsequently revised [18]. Six patients each in 
the study conducted by Haentjens P et al., and Kayali C et al.,  and 
four patients in Patil SS and Panghate A, seven  patients in the 
study conducted by Kim et al., study had cut out in the DHS group 
[6,15,19,21]. Whereas in the studies conducted by Park SY et al., 
and Schipper IB et al., there were 11 and four patients respectively 
with PFN cut-outs [16,17]. In the study by Xu YZ et al., there were 
three cases of fixation failure (two in the PFNA Group and one in the 
DHS Group) were noted; though not statistically significant [20].

Wang CJ et al., in their experimental study of comparing the efficacy 
of a single against two femoral neck screws in an intramedullary nail 
concluded that the two lag screw configuration should be avoided 
in patients who have a high risk of osteoporotic cut out [22]. Their 
recommendation for IT fractures in elderly patients with poor bone 
quality was the single screw design. Fracture at the femoral diaphysis 
at the tip of the nail is a known complication associated with the use 
of intramedullary nails in the treatment of proximal femoral fracture. 
There were none seen in this study. However, the follow up period 
of this study was relatively short.

In this study, two patients followed up with hip dislocation, which 
was closed reduced, one patient subsequently expired during 
hospitalization due to associated comorbid conditions. Two patients 
in the study conducted by Haentjens P et al., and one in the study 
conducted by Kesmezacar H et al., followed with hip dislocation 
[6,14]. They were also closed reduced. There were no cases of hip 
dislocation in the study conducted by Kayali C et al., Patil SS et al., 
and by Abdelkhalek M et al., [15,19,23].

Early mobilization is well known with BH and PFN and that is what 
was followed in this study. In the current study, patients operated 
by DHS were made to start non weight bearing as early as fifth 
to seventh postoperative day and at six weeks of follow up, when 
some signs of radiological union were seen; they were allowed  
partial weight bearing with a walking aid. If at next follow up, healing 
process continued and no complications were noted, patients were 
allowed to bear full weight on the affected limb. This is why the 
average weeks to FWB was higher in the DHS Group as compared 
to the other groups. This also served as an advantage and hence, 
there was no implant cut out in the DHS Group. In the study 
by Xu YZ et al., the mean time to mobilization with a frame was 
significantly shorter in the PFNA group than in the DHS Group [20]. 
While Kayali C et al., in their study showed that time to FWB was 
significantly earlier in the hemiarthroplasty group as compared to 
the DHS Group [15].

Parker  MJ and Handoll HH  compared extramedullary to intrame-
dullary devices in a meta-analysis of more than 3500 patients and 
found the sliding hip screw devices superior to intramedullary 
devices for treatment of extracapsular hip fractures in adults [24]. 
The literature within the last decade has demonstrated a change of 
practice in the treatment of IT fractures, with a dramatic increase in 
the number of intramedullary devices being used. The increase has 
not been backed up by scientific evidence but has been driven by 
other factors, including marketing by industry, surgeon preference, 
and reimbursement [25]. The trend towards more frequent 
intramedullary fixation rate of IT fractures in medicare patients 
across the United States have been reported recently, but it cannot 
be explained by patient related factors [26]. In a study of candidates 
taking the Part II American Board of Orthopedic Surgery examination, 

the intramedullary fixation rate for IT fractures increased from 3% to 
67% between 1999 to 2006 [27]. This increase occurred without a 
significant improvement in terms of functional outcome or patient 
satisfaction in comparison with the sliding hip screw. 

Saudan M et al., found that even though the mean pre and 
postoperative scores of function and mobility did not differ signifi-
cantly between the DHS and PFN treatment Groups; the score 
for mobility was decreased more in the patients treated with PFN 
[28]. In contrast, patients treated by PFN in the study by Pajarinen 
J et al., regained their preoperative walking ability at four months 
significantly more often than those treated with a DHS [18]. However, 
in the current study, no significant difference (p-value= 0.957) in the 
ability of patients to regain their preoperative walking ability in any of 
the three groups was noted.

Although, it is a common opinion that both arthroplasty and PFN 
allow early mobilization, in the current study it was found that 
early mobilization was also related to the patient’s general health 
condition. No significant difference was found in the three groups 
in terms of postoperative mobility score of Parker and Palmer [10] 
and the Harris hip score [12]. It was also observed that, decreased 
quality of life and probable complications were due to systemic 
problems, which were commonly seen in this age group.

Even though, the mean blood loss and the mean time to FWB 
walking were significantly higher in the DHS Group, the func tional 
results were objectively better in the DHS Group as compared to 
the other two groups. 

LIMITATION
The limitation of this study was that, the sample size was not large 
enough and the follow up period was short. There is no study about 
mid or long term results of the hemiarthroplasty and proximal fem-
oral nailing procedure in literature. We recommend a study that 
evaluates long term results of cemented BH and PFN in unstable 
IT fractures.

CONCLUSION
At early follow up, no significant advantage of the PFN and the BH 
to the DHS procedure was found. We recommend when the DHS 
procedure is used as a treatment modality, early non weight bearing 
with regular follow up for clinical and radiological assessment for 
subsequent complications/partial/FWB. Also, when a cemented 
arthroplasty is chosen as the treatment modality, we recommend 
retaining of the posteromedial fragment and greater trochanteric 
tension band wiring. Treatment of unstable IT fracture of femur is 
a matter open to debate. IT fractures of elderly must be treated 
with considering the age of the patient, mental status, bone quality, 
and the type of fracture. It is certain that the main objective is to 
prevent the possible complications by early mobilization and to help 
the patient to return to their daily life.  

REFERENCES
 Campbell WC, Canale ST, Beaty JH. Campbell’s operative orthopaedics. 11[1] th ed. 

Philadelphia, PA: Mosby/Elsevier; 2008.
 Zuckerman JD. Hip fracture. New England Journal of Medicine. 1996;334:  [2]

1519-23.
 Dieter M, Lindskog MD, Michael R, Baumgaertner MR. Unstable IT hip fractures [3]

in the elderly. Journal of the American Academy of Orthopaedic Surgeons. 
2004;12(3):179-90. 

 Babhulkar SS. Management of trochanteric fractures. Indian J Orthop. [4]
2006;40:210-18.

 Jensen JS. Trochanteric fractures. An epidemiological, clinical and biomechanical [5]
study. Acta Orthop Scand.  1981;188:01-100. 

 Haentjens P, Casteleyn PP, Boeck HDe, Handelberg F, Opdecam P. Treatment of [6]
unstable IT and subtrochanteric fractures in elderly patients. J Bone Joint Surg. 
1989;71-A:1214-25.



www.jcdr.net Sameer Ajit Mansukhani et al., Management of Unstable Intertrochanteric Fractures using Three Different Modalities

Journal of Clinical and Diagnostic Research. 2017 Apr, Vol-11(4): RC14-RC19 1919

 Maru N, Sayani K. Unstable intertrochanteric fractures in high risk elderly patients [7]
treated with primary bipolar hemiarthroplasty: retrospective case series. Gujarat 
Medical Journal. 2013;68(2): 68-72.

 Evans E. The treatment of trochanteric fractures of the femur. J Bone Joint Surg. [8]
1949;31-B:190-203.

 Singh M, Nagarth AR, Maini P. Changes in trabecular pattern of the upper end of [9]
femur as an index of osteoporosis. J Bone Joint Surgery. 1970;52A:457-67.

 Parker MJ, Palmer CR. A new mobility score for predicting mortality after hip [10]
fractures. J Bone Joint Surg. 1993;75-B(5):797-98.

 American Society of Anaesthesiologists. New classification of physical status. [11]
Anaesthesiology. 1963;24:111-14.

 Harris WH. Traumatic arthritis of hip. J Bone Joint Surgery. 1969;81A:737-55.[12]
 Haidukewych GJ, Berry DJ. Hip arthroplasty for salvage of failed treatment of IT [13]

hip fractures. J Bone Joint Surg. 2003;85-A(5):899-904.
 Kesmezacar H, Ogut T, Bilagili G, Gokays, Tenekecioglu Y. Treatment of IT femur [14]

fracture in elderly patients: internal fixation or hemiarthroplasty. Acta Orthop 
Traumatol Turc. 2005;39(4):287-94.

 Kayali C, Agus H, Ozluk S, Santi C. Treatment for unstable IT fractures in [15]
elderly patients: internal fixation versus cone hemiarthroplasty. J Orthop Surg. 
2006;14(3):240-44.

 Park SY, Yang KH, Yoo JH, Yoon HK, Park HW. The treatment of reverse obliquity [16]
IT fractures with intramedullary hip nail. Injury. 2008;65(4):852-57.

 Schipper IB, Steyerberg EW, Castelein RM, van der Heijden FHWM, denHoed [17]
PT, Kewer AJH, et al. Treatment of unstable IT fractures –randomized comparison 
of gamma nail and proximal femoral nail. J Bone Joint Surg. 2004;86-B(1):86-93.

 Pajarinen J, Lindahl J, Michelsson O, Savolainen V, Hirvensalo E. Pertrochanteric [18]
femoral fracture treated with a dynamic hip screw or a proximal femoral nail. A 
randomized study comparing postoperative rehabilitation. J Bone Joint Surg. 
2005;87-B:76-81.

 Patil SS, Panghate A. Unstable IT fractures in elderly patients – Bipolar [19]
Arthroplasty or Internal Fixation? – A matched pair analysis of high risk cohort to 
compare mortality and morbidity in 2 groups. J Orthopedics. 2008;5(3):01-10.

 Xu YZ, Geng DC, Mao HQ, Zhu XS, Yang HL. A comparison of the proximal [20]
femoral nail antirotation device and dynamic hip screw in the treatment of 
unstable pertrochanteric fracture. The Journal of International Medical Research. 
2010;38:1266-75.

 Kim SY, Kim YG, Hwang JK. Cementless calcar-replacement hemiathrolasty [21]
compared with intramedullary fixation of unstable IT fractures. J Bone Joint Surg 
(AM). 2005;87:2186-92.

 Wang CJ, Brown CJ, Yettram AL. Intramedullary femoral nails: one or two lag [22]
screws? A preliminary study. Med Eng Phys. 2000;22:613-24.

 Abdelkhalek M, Ali MA, Abdelwahab M. Cemented bipolar hemiarthroplasty with [23]
a cerclage cable technique for unstable IT hip fractures in elderly patients. Eur J 
Orthp Surg Traumatol. 2013;23(4):443-48. 

 Parker MJ, Handoll HH. Gamma and other Cephalocondylic intramedullary nail [24]
versus extramedullary implants for extracapsular hip fractures in adults. Cochrane 
Database Syst Rev. 2010;8(9):CD000093. 

 Bozic KJ, Jacobs JJ. Technology assessment and adoption in orthopaedics:[25]  
lessons learned. J Bone Joint Surg Am. 2008;90:689-90.

 Forte ML, Virnig BA, Kane RL, Durham S, Bhandari M, Feldman R, et al. [26]
Geographic variation in device use for IT hip fractures. J Bone Joint Surg Am. 
2008;90:691-99.

 Anglen JO, Weinstein JN. American Board of Orthopedic Surgery Research [27]
Committee. Nail or plate fixation of IT hip fractures: changing pattern of practice. 
A review of the American Board of Orthopedic Surgery Database. J Bone Joint 
Surg Am. 2008;90:700-07.

 Saudan M, Lubbeke A, Sadowski C. Pertrochanteric fracture- Is there an [28]
advantage to an intramedullary nail? J Orthop Trauma. 2002;16:386-93.

PartiCUlarS OF CONtribUtOrS:
1. Consultant Arthroplasty and Trauma Surgeon, Department of Orthopedics, Laud Clinic Mumbai, Maharashtra, India.
2.  Assistant Professor, Department of Orthopedics, Pad Dr. D.Y. Patil Hospital, Navi, Mumbai, Maharashtra, India.
3. Consultant Arthroplasty Surgeon, Department of Orthopedics, Raheja Hospital, Mumbai, Maharashtra, India.
4. Consultant Orthopedic Surgeon, Department of Orthopedics, Raj Hospital, Mumbai, Maharashtra, India.

Name, addreSS, e-mail id OF tHe COrreSPONdiNG aUtHOr:
Dr. Sameer Ajit Mansukhani, 
8 Ginza, 4th Floor, Junction of 23/29 Road, Bandra, West Mumbai-400050, Maharashtra, India.
E-mail: sameer8482@gmail.com

FiNaNCial Or OtHer COmPetiNG iNtereStS: None.

Date of Submission: may 15, 2016
Date of Peer Review: jul 28, 2016

Date of Acceptance: dec 08, 2016
Date of Publishing: apr 01, 2017


