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An attempt was taken to compare the results of treatment of
intertrochanteric fractures using Dynamic Hip Screw
(DHS) and gamma-nail by a retrospective cross-sectional
study on 108 male and female patients as participants aged
40 to 80 years suffering from stable and unstable
intertrochanteric fractures. Participants underwent
surgery in one of the two methods: DHS (n = 61) or gamma-
nail (n = 47) and clinical evaluation in the last follow-up
session, including union, lameness, and limb length
discrepancy (LLD) under the supervision of an orthopedic
surgeon. The Harris Hip Score (HHS) questionnaire was
f illed up by the patients to evaluate and compare functional
recovery. Including demographic questionnaires,
associated injuries (such as infection, lameness, and pain)
were also tabulated. Post-surgical complications including
surgical failure, deep infection, and LLD were also
investigated. Ultimately, patients' ambulation status and
walking status with or without auxiliary devices were
evaluated. Results evidenced the higher surgery failure in
the gamma-nail group (10.44%) than in the DHS group
(4.59%). The LLD was less than 2 cm in both groups and was
not symptomatic. Non-union rate and deep infection in the
gamma-nail group were statistically higher. The mean of
bleeding during surgery and duration of surgery in the
gamma-nail groupwasalsosignif icantly lower.

Abstract

Introduction:
Fractures around the hip joint are part of a larger group of
hip fractures that are classif ied into three general
categories, including femoral neck f ractures,
intertrochanteric fractures, and subtrochanteric fractures
(Bucholz, 2006; Horowitz, 1966). For intertrochanteric
fractures, various treatments are there viz., dynamic hip
screw (DHS), proximal femoral nail , bipolar
hemiarthroplasty, trochanteric f ixation nail (TNF), and
external f ixation, each one has their own advantages and
disadvantages (Seyfettinoglu et al., 2011; Bhandari et al.,
2003). Intertrochanteric fractures, DHS or Intramedullary
Nail (IMN) is usually used to f ix the fracture site (Aaron

, 1974; Bucholz, 2006; Horowitz, 1966; Schmidt &
Swiontkowski, 2002; Schmidt ., 2005). One of the
techniques used to reduce the severity of fractures in the
thighbone is gamma-nail and is best suited for f ixation in
femoral neck fractures, intertrochanteric, subtrochanteric
and segmental fractures (Halder, 1992; Rosenblum .,
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1992; Mahomed ., 1994). However, regardless of the
f ixation method, the overall complications of internal
f ixation in the elderly are still a serious concern (Walia

., 2012). Treatment should be def ined individually and in
each patient, taking into account the fracture pattern,
dislocation, the degree of patient's activity before fracture,
the level of autonomy of the individual in performing daily
personal activities and the general health status of the
patient (Center ., 1999; Ly & Swiontkowski, 2008;
Sendtner , 2010). Now, there is no consensus on a
suitable treatment for intertrochanteric fractures,
especially in older people with underlying diseases.
Further, due to variations in the results and opinions about
the use of therapeutic methods in trochanteric region
fractures (Jensen ., 1980; O'Brien ., 1995; Grimsrud

2005; Zhang ., 2005; Walia ., 2012). The
purposeof thisstudywastocompare theresultsof DHSand
gamma-nail treatment in intertrochanteric fractures to
helpachieveoptimal treatment forthis typeof fracture.
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Methodology:
This was a cross-sectional retrospective study, carried on
108 male and female patientsaged in between 40 to 80 years
with stable and unstable intertrochanteric fractures and
following to Evans classif ication, referred to Golestan and
Imam Khomeini hospitals in Ahvaz in between the year
2013 and 2017 to undergo surgery using either DHS or
gamma-nail method.

The patients were contacted after collecting their
demographic data from the hospitals' archives. A total of
214 cases were investigated and f inally 47 patients treated
with gamma neural f ixation and 61 patients treated with
DHS and were having complete follow-up and their
radiographs which were taken preoperative and during the
follow-up period. Records were compared and evaluated to
know the clinical outcomes following the inclusion and
exclusion criteria of the study. Initially, simple radiography
was carried out as the standard test for patients, at the f irst,
third, sixth and ninth months, and then at every six months
gap continuous for two years. However, due to the clinical
diagnosis of a physician and radiographic assessment, for
those patients who were suspected to have avascular
necrosis during the follow-up period, MRI was done to
conf irm the diagnosis. In order to investigate the proper
union, all patients were evaluated radiographically at the
time of referral and the previous graphs related to the post-
surgical period and the follow-up period of the patientwere
also examined. Non-union was considered as lack of
complete union in patients in 6 months after surgery. After
referral, patients underwent clinical examinations
including union, lameness, and limb length discrepancy
(LLD) under the supervision of an orthopedic surgeon and
these indicesweredetermined. The Harris HipScore (HHS)
questionnaire was also f illed up to evaluate and compare
the performance improvement of patients. All patients
were evaluated radiographically for the examination of the
union. For each patient, a demographic questionnaire
including personal characteristics (age and sex) and
associated injuries (such as infection, lameness, and pain)
were recorded separately. Post-surgical complications
including surgical failure (patients undergoing revision-
surgery were considered as surgical failure and the cause of
the revision was also recorded and evaluated), deep
infection (based on the amount of ESR, CRP in the follow-
up tests) and Limb length discrepancy (LLD) were also
taken under consideration. Finally, patients' ambulation
status and walking status with or without auxiliary devices
were evaluated. The Harris Hip Score (HHS) questionnaire
score was evaluated as Excellent (90-100), Good (80-89),
Fair (70-79), and Poor(less than 70) patients.
Also, the fracture type by preoperative radiographs and
according to Evans classif ication for intertrochanteric
fractures was determined based on the stability or
instabilityof fractureas follows:

Type I: Stable fracture (or without displacement, or
displacement that can be reduced to a stable status)
(medial cortex is healthy);

Type II: unstable fracture including adisplacement fracture
f ixed in a non-reductive state, fracture with
anteromedial cortexorreverseoblique. (Evans, 1949).

Patients were examined separately by two individuals
(a specialist and an orthopedic resident). Data were
collected through a structured questionnaire. After
obtaining written consent from the patients who were
eligible to participate in the study, they were included in
this study. The inclusion criteria for the study were the
stable and unstable interruptions of fracture according to
Evans classif ication, patients treated with either DHS or
gamma-nail surgery. Exclusion criteria included patients
with the previous history of fracture at the site of injury,
patients with pathologic fracture, diabetic patients, and
patientswith incomplete follow-up.

In between the two groups, no statistical difference has
been observed in the demographic and clinical data of the
patients. Results have been tabulated inTable-1.

In the DHS-treated group, more patients were in
excellent and good grades, but no statistically signif icant
difference between the distribution of patients in the
classif ication def ined in the HHS criteria was evidenced.
Theresults have been tabulated inTable-2.

We found no signif icant difference between the mean
time for fracture fusion in two groups. There was a
signif icant difference between the non-union rate of the
patients in the two groups which differs statistically from
each other. Although patients in the DHS group were in a
better condition in terms of ambulation and less

(Mean±SD) 68.51±9.19 72.38±10.07 >0.071
Women 37 (60.66%) 27 (57.45%) >0.062

(N, %) Men 24 (39.34%) 20 (42.55%)

(N, %)
Stable 36 (59.02%) 29 (61.70%) >0.78
Unstable 15 (75%) 14 (70%)

26.01±2.44 29.27±1.72 >0.064
(Month) (Mean±SD)

(N, %) 18 (29.51%) 7 (14.89%) >0.192
(N, %) 38 (62.29%) 32 (68.05%)

(N, %) 3 (4.92%) 6 (12.76%)
(N, %) 2 (3.28%) 2 (4.25%)

83.51±9.14 80.38±6.57 >0.182

Results:

Table-1: Demographic and clinical data of patients in the
two groups

Table-2: Comparison of HHS scores between patients in
the DHS and gamma-nail groups

Variable DHS (n=61) G-nail (n=47) P-value

Variable DHS (n=61) G-nail (n=47) P-value

Age (year)
Gender

Fracture type

Follow up time

Excellent
Good
Fair
Poor

Mean of HHS Score
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dependence on the use of aids while walking, in general,
there was nostatistically signif icantdifference between the
two groups. Also, there was no signif icant difference
between the two groups in terms of total weight bearing
time without using auxiliary devices. The frequency of
patients with LLD in the gamma-nail group was
signif icantly higher, but this complication was less than 2
cm in both groups and was not symptomatic. The rate of
surgical failure in the gamma-nail group (10.44%) was
statistically higher than that in the DHS group (4.92%) (P
<0.05). All 8 failed patients underwent revision surgery.
There was a signif icant difference between the two groups
in terms of deep infection, which was statistically higher in
the gamma-nail group. The mortality rate in one year after
surgery was also evaluated in two groups, and there were no
death cases that were directly related to f ixation
complications. The mean of bleeding during surgery and
duration of surgery in the gamma-nail group was
statistically lower.

In the study of Butt (1995), the mean time for union of
fracture was higher in the gamma-nail group, but the two
groups did not have a signif icant statistical difference,
which was consistent with the results of our study.
Although the patients in the DHS group of our study were
seen to be better in terms of ambulation and less
dependence on the use of auxiliary devices during walking
(62.29% Vs. 57.44%), there was no statistically difference
between the two groups was seen. Also, there was no
signif icant difference between the two groups in terms of
total weight bearing time without using auxiliary devices.
Ahrengart . (2002) also reported no signif icant
difference in post-surgical walking ability in gamma-nail
and DHS groups. Further, in Ahrengart . (2002)
postoperative complications and problems in the gamma-
nail treatment group were higher, which is also consistent
with the results of the present study. The study of Butt .
(1995) did not show a signif icant difference in the rate of
surgical failure and wound infection in the two groups. The

2 (3.28%) 3 (6.38%)

38 (62.29%) 27 (57.44%) >0.085
21 (34.43%) 18 (38.29%)
2 (3.28%) 2 (4.26%)

1 (1.64%) 2 (4.26%)
3 (4.92%) 5 (10.64%)
2 (3.28%) 4 (8.51%)
18.83±3.17 20.64±2.14 >0.058
16.03±2.59 17.14±2.36 >0.312
210.24±24.64 154.19±16.98
67.20±11.02 59.19±9.62

N(%); Mean±SD

et al.

et al
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Table-3: Demographic and clinical data of patients in the
two groups

Variable DHS (n=61) G-nail (n=47)

<0.0001

<0.041
<0.0001
<0.0001

<0.0001
<0.0001

P-value

Nonunion*

Independent ambulator*
Ambulator, walking aid*
Non- ambulatory*

LLD*
Failure rate *
Deep Infection*
Bone union time (week)**
Time of full weight bearing**
Operative Blood loss (ml)**
Operative time (min)**

*- **-

Discussion:

results of O'Brien . (1995) recommended the use of
DHS as a treatment option for the treatment of
intertrochanteric fractures rather than gamma-nail due to
the low association with the risk of complications. The
mean of bleeding during surgery and duration of surgery in
the gamma-nail group was Statistically lower. In the study
of Ahrengart . (2002) the rate of bleeding in the
gamma-nail group was signif icantly lower than in our
present study. The results of the study by Radford .
(1993) reported that surgical bleeding was signif icantly less
in the gamma-nail group, which was consistent with the
results of the present study. In the study of Butt . (1995)
surgical and surgical bleeding during the surgerywas less in
the gamma-nail group, which was consistent with the
results of the present study. The limitations of this study
were surgical procedures performed by several surgeons
based on the location of the research, which was a
university-aff iliated educational hospital, as well as being
retrospective and inaccessibility to all treated patients,
especially in the gamma-nail group. In future studies,
prospective studies with higher sample size and all surgical
procedures byasurgeonwitha historyarerecommended.

Conclusively, the signif icance of the difference
between the clinical and radiographic results in the two
groups and the higher rates of complications reported in
patients treated with gamma-nail f ixation, suggests that
DHS, with a lower risk of postoperative complications, is a
more appropriate way to treat intertrochanteric fractures.
On the other hand, due to shorter surgical procedures and
less bleeding during surgery in the gamma-nail group, this
method can be a selective method for patients with high
anestheticriskorcoagulationproblems.
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