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ABSTRACT

Introduction: Management of unstable intertrochanteric
fractures have posed a unique challenge to orthopaedicians
over years. Several surgical techniques and implants have been
developed for the same. Fractures of the lateral wall have been
considered as the major cause of femoral medialization after
fixation by Dynamic Hip Screw (DHS). Studies have shown that
supplementation of trochanteric stabilization plate reduces the
incidence of femoral medialization.

Aim: To assess the radiological union and hip function after
fixation of unstable intertrochanteric fractures with DHS and
Trochanteric Stabilization Plate (TSP).

Materials and Methods: A prospective study was conducted
with a total of 32 patients between age groups of 30-70
years with Evan Jensen unstable and very unstable type of
intertrochanteric fractures, between August 2013 to March 2015
in the Department of Orthopaedics ARS Hospital, Tirupur, Tamil
Nadu, India. They underwent open reduction and DHS and TSP
fixation. They were started on full weight bearing mobilization
on post op day three. They were reviewed at post-op weeks

3,6,12 and 24. Hip mobilization and rehabilitation exercises were
instituted during course of reviews. Radiographs were taken to
assess fracture union and hip function was evaluated during
follow-ups. At the end of 24 weeks, degree of radiographic union
was scored as per Radiological Union Score for Hip (RUSH).
Hip function was scored with Harris hip score. Analyses were
done using frequency and proportions. Chi-square tests were
used to assess the test of association.

Results: Fifteen patients had RUSH scores between 10-20 and
17 patients had scores between 20-30 points. RUSH score had
mean of 21.03+/- 2.132 points. 9 of 32 patients had excellent
results as per Harris hip score, 10 had good, nine had fair and
four had poor. On comparison of Harris hip score with RUSH
score: Interval between 10-20 points, of 15 patients; two had
excellent results, five had good, five had fair and three had poor.
Of 17 patients between 20-30 points, seven had excellent, five
had good, four had fair and one had poor results.

Conclusion: DHS and TSP fixation of unstable intertrochanteric
fractures is an effective technique with good radiological and
functional outcome.

Keywords: Evan Jensen classification, Full weight bearing mobilization,

Harris hip score, Intra-medullary devices, Radiological Union Score for Hip

INTRODUCTION

Fractures of the hip can be considered a major contributor of
disability primarily in the elderly in the world [1]. Inter-trochanteric
fractures form nearly the one-half of all the hip fractures in the world,
they have a negative impact on the quality of life [2,3]. There have
been many advancements and research for the ideal implant for
management of these injuries. Achieving a stable fixation in these
fractures is the prime motive of managing these injuries. Several
factors contribute to the stability of fixation: fracture geometry and
stability, bone quality, comminution, choice of implant and surgical
technique are some of them [4].

The unstable intertrochanteric fractures with loss of postero-
medial contact or lateral wall contact or both are a major cause
of telescoping and medialization with a biomechanically unstable
head-neck fragment [5]. This results in significant limb shortening,
fracture collapse and implant failure which increase the rates of re-
operation [5]. Parker and colleagues first noted the importance of
integrity of the lateral wall after fixation of these injuries [6].

Trochanter Stabilizing Plate (TSP) is used to stabilize the greater
trochanter and the lateral wall and it is used as a modular
extension of the Dynamic Hip Screw (DHS) [7]. Fixation of unstable
intertrochanteric fractures with a TSP have noted to have lesser
incidence of femoral medialization and improvement is noted in
the functional outcome [5,8-10].

AIM

To assess the radiological and functional outcome of hip after
fixation of unstable intertrochanteric fractures with DHS and TSP.

MATERIALS AND METHODS

A prospective study was conducted in the Department of
Orthopaedics, ARS hospital, Tirupur, Tamil Nadu, India from
August 2013 to March 2015. A total of 32 patients with fresh closed
Evan-Jensen unstable and very unstable type of intertrochanteric
fractures [Table/Fig-1a&b] [4] were enrolled into the study. The age
group under the inclusion criteria was 30-7Qyears. Pathological
fractures, bones with Singh’s index [11] below [V, patients
with associated pathologies hip and knee, patients with other
associated fractures of ipsilateral and contralateral femur (shaft
or neck fractures) or other ipsilateral and contralateral lower limb
injuries and associated spine injuries were excluded from the study.
The surgical technique [7] employed a lateral approach to the hip
[Table/Fig-2]. Guide wire insertion was done below the centre in
the anteroposterior fluoroscopic image and central in the lateral
fluoroscopic image. Triple reaming was done and appropriate size
lag screw was inserted, side plate was fixed with insertion of only
the second screw. Usually a four-hole side plate was used in almost
all our cases. Appropriate size TSP was selected after assessing
its placement under fluoroscopic guidance and then was placed
and fixed with insertion of the remaining screws. Skin closure was
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done in layers. Postoperative radiographs were taken the same
evening in anteroposterior and lateral views [Table/Fig-3a&b].
On postoperative day three full weight bearing mobilization of all
cases was begun. The patient was discharged at postoperative
day 10 after suture removal and mobilization exercises for the
hip were started and hip function was assessed during all the
reviews. The patient was reviewed at week 3,6,12,24 weeks.
Serial radiographs were taken, active and passive hip mobilization
and rehabilitation was continued. The final follow-up was at 24
weeks and radiographs were taken [Table/Fig-4a&b] and the
radiographic union of the fracture in this review was scored as per
the Radiographic Union Score of the HIP (RUSH score) [12]. Hip
function at 24 weeks was assessed and scored as per the Harris
hip score [13,14]. The results were tabulated. Analyses were done
using frequency and proportions. Chi-square tests were used to
assess the test of association.

RESULTS

Seven of the 32 patients were under 50years of age and 25 of them
were over 50years of age. Fourteen patients of the 32 patients
were females and 18 were males. Sixteen patients who presented
to us were of Evan Jensen class Il type intertrochanteric fractures
and 16 were of Evan Jensen class lll. Fifteen patients had a RUSH
score of 10-20 and 17 patients had a score of 20-30. The RUSH
score had a mean of 21.03+ 2.132 points. Nine of the 32 patients
had excellent results as per the Harris hip score, 10 patients had
good results, nine had fair and four had poor results [Table/Fig-5].
On comparison of the Harris hip score with the RUSH score: In
the interval between 10-20 points, of the 15 patients; two patients
had excellent results, five had good, five had fair and three had
poor results. Of the 17 patients in the interval between 20-30
points seven patients had excellent, five had good, four had fair
and one patient had poor results [Table/Fig-6]. No postoperative
complications such as infection, scar dehiscence, implant failure,
re-fracture, mal-union, non-union, requirement of re-surgery etc.,
were noted in our series.

[Table/Fig-1a&b]: Anteroposterior and lateral images of the pelvis with both hips
showing Evan Jansen very unstable type intertrochanteric fracture of left femur.

[Table/Fig-2]: Intraoperative image showing lateral exposure to the fracture after
positioning of patient on fracture table.
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[Table/Fig-3a&b]: Postoperative anteroposterior and lateral radiographs after
fixation of the fracture with DHS and TSP.

[Table/Fig-4a&b]: Anteroposterior and lateral radiographs of taken at six months
post-op showing good callus formation and a uniting left intertrochanteric fracture.
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[Table/Fig-5]: Bar graph showing the distribution of patients as per the Harris hip
score at the end of six months. Nine of the 32 patients (28%) were noted to have
excellent results. Ten patients (31%) had good results. Nine patients had fair (28%)
and four patients (13%) had poor results.
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[Table/Fig-6]: Bar graph showing the comparison between RUSH score and the
Harris hip score. It was noted that in the interval between 10-20 points of the RUSH

score two had excellent, five had good, five had fair and three patients had poor
results. In the interval between 20-30 points, seven patients had excellent, five had
good and four had poor results.

DISCUSSION

The use of intra-medullary devices has increased over the years [15].
There have been many reports which suggest that they do not show
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better outcomes than the DHS especially in AO/OTA 31A1 (A1) and
A2 fractures [6,16]. The advantage of a DHS is a steep learning curve
and better exposure of fracture site [15,16], but, failures have been
noted in unstable intertrochanteric fractures, which is primarily due to
posterolateral wall fractures [17,18]. A biomechanical study reported
that the TSP had the ability to resist femoral medialization which was
comparable to the abilities of the intramedullary devices [19].

In present study, 83.3% of the patients were over 50 years of age. These
results were comparable to Ashok and colleagues [20] who reported
94.2% of their patients were above 50 years of age. Further, 56.25%
of patients in the present study were males and 43.75% were females.
These results were comparable to Ashok and colleagues [20] who
reported 66.7% of their patients were males and 33.3% were females.

Chiavras et al., developed the RUSH scoring system for assessing
and grading the radiographic union of hip fractures after fixation [12].
All the patients in the current study had RUSH scores of 10-30 points.
Nobody had a score less than 10 points. Majority of the patients (17 of
the 32) reported a range between 20-30 points which was indicative
that the rate of fracture union was high. The functional outcome of
the hip in majority of the patients were noted to have excellent to
good results. This was comparable to the series by Gupta et al., who
concluded that supplementation of DHS with a TSP brought about
overall improvement in functional and radiological outcome of hip with
unstable intertrochanteric fractures. They also reported that the TSP
provided a stable construct with maintenance of the lever arm with
adequate abductor strength [10].

Hsu et al., in their series concluded that the use of TSP reduced the
reoperation rate after fixation of unstable intertrochanetric fractures
with posterolateral wall fractures. They also concluded that the use
of DHS and TSP for fixation of type A2 intertrochanteric fractures
reduced incidence of postoperative lateral wall fractures, decreased
lag screw sliding distances and re-operation rates [7]. Babst et al., in
their series concluded that addition of the TSP to the DHS construct
provided additional stability with prevention of rotation of the head-neck
fragment. They also concluded that the additional buttressing effect
prevents lateralization of the greater trochanter. TSP provided a sound
solution for fixation of these unstable intertrochanteric fractures [5].

A biomechanical study by Bong and colleagues reported that the use of
TSP had the ability to avoid femoral medialization comparable to those
of intramedullary devices [19]. Matre and colleagues concluded that
selective use of TSP improved functional outcomes of the hip [21].

Madsen et al., in their study on comparison of DHS with TSP versus
Gamma nails for management of unstable intertrochanteric fractures,
concluded that use of the TSP avoided medialization of the distal
fracture and chances of femoral shaft fractures during Gamma nail
insertion was avoided. They also concluded that there was reduced lag
screw sliding distance in the cases operated with DHS and TSP [9].

LIMITATION

The major limitation of the study was that we had to use Singh’s
index as a marker for osteoporosis when DEXA scan is the gold
standard. As the patients who presented to us were from a poor
economic background, they could not afford a DEXA scan; hence,
Singh’s index was used as a marker.
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CONCLUSION

DHS with TSP fixation of unstable intertrochanteric fractures of femur
is an effective technique and has excellent functional and radiological
outcomes with minimal complication and early rehabilitation rates.
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