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Abstract

Background and Objectives: The effective method for the surgical treatment of intertrochanteric femoral

fractures has notbeen established. Two commonly used techniques are Gamma nail and locking plate. We performed

a retrospective study to compare these two treatment strategies.

Materials and Methods: A total of 42 patients were selected for review. Each patient was treated by one of the

two methods. Data including operative time, blood loss, pain scale, radiological result, Harris hip score and operative

complications were collected.

Results: Twenty-two patients were treated with Gamma nail and the rest (20) were treated with locking plate

fixation. Gamma nail group was associated with significantly shorter operative time and length of hospital stay, lesser
blood loss and lower postoperative pain (P< 0.05). There was no significant difference in Harris hip score,
radiological result and complications between the two groups.

Conclusion: Gamma nail technique is similar in effectiveness to the locking plate in the treatment of

intertrochanteric femoral fractures, but with a shorter operative time and hospital stay, lesser blood loss and lower

postoperative pain.

Keywords: Intertrochanteric femoral fractures, gamma nail, locking plate

INTRODUCTION

The common type of hip fractures is inter-
trochanteric fractures with 20-30% of these cases
experiencing complications and a mortality rate of
approximately 17%". In the elderly, these fractures
typically resulted from mild to moderate trauma due
to osteoporotic bones while in young adults, these
fractures are generally due to high energy trauma,
such asroad accidents®. The incidence of hip fractures
is 2-3 times more common in females and the risk of
fracture will double, every 10 years after the age of 50°.
Operative treatment s the best option in hip fractures®.

There are several devices that may be used for fracture
fixation.

Cephalomedullary devices, with their course of
evolution and improvement of implant designs, have
been demonstrated to be useful in the management of
unstable fractures”®. But they are associated with intra-
operative technical and mechanical complications®’.
Moreover, geometrical mismatch between proximal
femoral nail and the femora of Asians make surgery
more difficult and complicated''%.

One such new device is the locking plate, an
implant plate with a stable angle for management of
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comminuted and osteoporotic fractures. The locking
plate is stated to be more suitable for stable and
osteoporotic intertrochanteric fractures'*!5. The use
of the locking plate device by some surgeons has
warranted an examination of the effectiveness of these
method'®.

The proposed theoretical advantages of the
Gamma nail are reduced blood loss due to the
percutaneous technique, minimal tissue damage, and

shorter operative time!”!5,

In addition, the possible
mechanical advantage over plate fixation is that the
nail is closer to the axis of weight bearing through the
femoral head, and leverage is therefore reduced.
The use of the Gamma nail has also been found to
cause many complications, the most common of which
is fracture of the femoral shaft at the tip of the
intramedullary nail®.

The aim of the present study was to compare
Gamma nail with locking plate in the management of

intertrochanteric fractures.

MATERIALS AND METHODS

A retrospective review was conducted from 2007
to 2015; 42 consecutive patients with intertrochanteric
femoral fractures were surgically treated at
Sawangdaendin Crown Prince Hospital. Inclusion
criteria for this study were (a) patients with an acute
and unilateral fractures, (b) treated with either Gamma
nail orlocking plate, (c) age greater than 18 years, and
(d) operated within 3weeks. Exclusion criteriaincluded
(a) pathological fracture, (b) multiple injuries, (c)
fractures with significant subtrochanteric extension
(>3 cm), (d) previousipsilateral hip or femur surgery,
and (e) inability to give informed consent or refusal to
participate and those unfit for surgical intervention.

The operative technique for each group was as
follows:

Gammanailgroup: after preoperative assessment,
patient was taken on the traction table under spinal
anesthesia. Maintaining traction, closed reduction was
achieved by applying slight traction in anatomic axis of
the limb without any abduction or adduction and
slightinternal rotation or external rotation depending
on underlying fracture geometry. The opposite limb
was kept in flexion and abduction. C-Arm reduction
was verified on image intensifier. If acceptable, part
was cleaned, painted and draped. The tip of the greater
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trochanter was identified by palpation and a 2-cm
incision extended proximally from it. Care was taken
not to extend the incision too proximally as this would
damage the inferior gluteal nerve. Incision was
deepened through fascia lata, splitting the abductor
muscle immediately above the tip of the greater
trochanter, thus exposing its tip. The entry site was
opened up with a cannulated curved awl and a guide
wire passed into the medulla simultaneously achieving
reduction at fracture site. Short gamma nail was used
in all cases. Nail of chosen size was templated. Nail was
then passed manuallywith rocking motion. The incision
was made on the skin overlying the lateral for
introduction of lag screw. Lateral cortex was incised.
A guide wire was passed through guide sleeve across
the lateral cortex into the posteroinferior sector of
femoral head under image intensifier control and
anappropriate-sized lag screwwasinserted after drilling
over lag screw guide wire and was introduced deep in
the subchondral region in the center of head in antero
posterior and lateral plane. Distal locking was done
under image intensifier. If the fracture site had a bone
gap, an iliac bone graft was inserted. In cases where
closed reduction was not possible, amini open or open
reduction was done and the rest of the steps were the
same (Figure 1, 2). Wound was closed in layers.

Figure 1 Radiograph of an intertrochanteric fracture of a 72-
year-old woman
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Figure 2 Radiograph 2 weeks after surgery

Locking plate fixation group: the patientwas placed
in supine position on the fracture table. Closed
reduction was attempted and checked under image
intensifier in both anteroposterior (AP) and lateral
views. If acceptable, part was cleaned, painted and
draped. An incision, about 5 cm in size, was made over
the greater trochanter. Fascia of the vastus lateralis
muscle wasincised atits proximal insertion and flipped
anteriorly to visualize the bone. The plate was
introduced through the proximal incision and slid
down distally beneath the muscle withoutstripping the
periosteum of the lateral femur. The plate was
maneuvered onto the distal fragment through a short
distal incision, using bone holding forceps. In this
position, proper placement of the plate was checked.
Three to five proximal locking screws were passed
through threaded screw hole up to the center of the
neck. Satisfactory position of screw was checked in AP
and the lateral planes. Following this, distal fixation
was performed with three to four screws through the
distal incision. In cases where closed reduction was not
possible, a mini open or open reduction was done and
the rest of the steps were the same. If the fracture site
had a bone gap, an iliac bone graft was inserted.
(Figure 3, 4). The wound was irrigated and closed in
layers.

Intra-operative variables that were recorded were
duration of surgery, blood loss during surgeryand type
of reduction. Radiographs were obtained on the first
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Figure 3 Radiograph of an intertrochanteric fracture of a 38-
year-old man

Figure 4 Radiograph 4 weeks after surgery

post-operative day, and analyzed for reduction of the
fracture and position of the implant. The patient was
allowed to sit up in bed on the day after surgery, and
active exercises of the operated hip and knee were
started. Depending on the patient’s condition and the
stability of the internal fixation, weight-bearing was
started using axillary crutches orwalking frame as soon
as possible. Sutures were removed at post-operative
day 14.

Radiographswere evaluated for tip-apex distance
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(TAD). TADisthe mostvaluable factorin determining
the likelihood of lag screw cut-out, with a distance > 25
mm as an indicator of unsatisfactory screw placement
and asignificantlyincreased rate of cut-out. In addition
to TAD, the position of the cephalic screw in one of
nine zonesin the head has been described?'. The ideal
position is center-center, but a short screw which is
center-center may still allow for a TAD > 25 mm.

Patients were advised to visit for follow up at two
weeks, three months, six months and one year. Patients
with aminimum follow up of six months were included
in the final analysis. Union was defined as bridging
callus in three or more cortices on radiographs with
ability to bear full weight on the extremity. However,
with this protocol, it was not possible to know when
exactly the union occurred in each individual patient.

The data recorded for all patient included pain
visual analogue pain scale (0: none to 10: severe) on
the first post-operative dayand operative complications.

At the 6-month follow-up, functional outcome
was assessed by Harris hip score (HHS). HHS measures
the general health status from the patient’s point of
view and results are expressed in terms of two meta-
scores: HHS of 90-100 was considered as excellent, 80-
89 as good, 70-79 fair and < 60 as poor.

Descriptive statistics were compiled for all data
points. Chi-square analyses were used to compare
categorical variables. Independent samples students t-
tests were used to compare continuous variables
between two groups. Two-sided p-values of less than
0.05 were considered statistically significant.

REsuLTs

There were 42 patients in the present study, with
an average age of 56.7 years (range 23-78 years). All
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were followed up for more than six months after
discharge from the hospital. The average follow-up
time was 12.7 months (range 6-24 months). Forty-two
patients were divided into two groups, based on the
method of treatment. The Gamma nail group included
22 patients and the locking plate group included 20
patients. The average length of hospital stay was 10.8
days (range 4-17days) for the Gamma nail group and
13.5 days (range 6-21 days) for the locking plate group;
this difference was significant (P<0.01). The
mechanisms of injury and demographics data related
to each group are shown in Table 1.

Both groups were similar in fracture pattern on
Evan classification. The difference between in the two
groups was not significant (p = 0.516) (Table 2).

The mean operative time was 89 minutes (range
71-112 minutes) for the Gamma nail group and 108
minutes (range 91-128 minutes) for the locking plate
group; this difference was significant. Average blood
loss during surgery was 95 ml (range 10-200 ml) for the
Gamma nail group and 212 ml (range 100-300 ml) for
the locking plate group; this difference was significant.
Thirteen patientsin Gammanailgroup and ten patients
in locking plate group received closed reduction. The
difference between the two groups was not significant
(p = 0.554). The average pain score on the first post-
operative day was 5.8 for the Gamma nail group and
7.3 for the locking plate group; this difference was
significant. Detail of outcomes was summarized in
Table 3

At the 6-month follow-up in the Gamma nail
group, the mean HHS was 86.3 points. In the locking
plate group, the mean score was 85.7 points. There
were no significant difference in the scores between
the two groups (p=0.418).

The TAD was 22.2 mm in the Gamma nail group

Table 1 Injury mechanism, length of hospital stay, preoperative demographics for both treatment groups

Characteristics Gamma nail (n=22) Locking plate (n=20) p-value
Gender (M/F) 10/12 9/11 0.976
Age, years:mean (SD) 55.9 (5.7) 57.1(6.1) 0.147
Follow-up (months):mean (SD) 12.6 (3.3) 12.8 (3.4) 0.586
Falling (%) 12 (54.5%) 9 (45%) 0.537
Injury time (days):mean (SD) 4.5 (1.3) 4.7(1.4) 0.675
Length of hospital stay:mean (SD) 10.8 (3.5) 13.5(4.4) <0.01
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and 21.9 mmin thelocking plate group. The difference
between the two groups was not significant (p = 0.685)
(Table 4).

Table 2 Characteristic of fracture

Fracture type Gammanail Locking plate
Stable 11 8
Unstable 11 12
Total 22 20
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Post-operative complications were noted in five
patients in Gamma nail group and four patients in
locking plate group. In the Gamma nail group, there
was one patient who had superficial infection. The
superficial infection was diagnosed clinically at the
first follow-up visit at seven days after surgery. After
seven days of treatment with oral antibiotics, the
wound healed uneventfully. In the locking plate
group, there were two patients with superficialinfection.

Oral antibiotics resolved the problem. There was no

Table 3 Comparison of outcome between the two treatment groups

Outcome Gamma nail (n=22) SD Locking plate (n=20) SD p-value
Operative time, min 89 (range 71-112) 9 108 (range 91-128) 10 <0.01
Blood loss, ml 95 (range 10-200) 24 212 (range 100-300) 48 <0.01
Closed reduction, n 13 10 0.554
Pain scale 5.8 (range 3-9) 1.4 7.3 (range 4-10) 1.6 <0.01
Table 4 Comparison of hip scores and radiological result between the two groups

Gamma nail SD Locking plate SD p-value
HSS, points (range) 86.3 (74-98) 5.5 85.7 (71-96) 6.5 0.418
TAD, mm (range) 22.2 (18-26) 2.1 21.9 (17-27) 25 0.685

Table 5 Comparison of complications in both groups

Gamma nail Locking plate
Infection 1 2
Limb Length Discrepancy 1 0
Malunion 1 1
Pain on walking 1 1
Limited hip flexion 1 0

difference (p=0.830) (Table 5).

DiscussioN

Anincreasein the elderly population hasresulted
in a higher incidence of peritrochanteric fractures of
the femur. To prevent the complications of prolonged
immobilization, timely management with appropriate
methodsand earlymobilization of the patients become
the best way for these fractures.

It was previously held that the Gamma nail in the
managementofperitrochanteric fractures theoretically

lifted the weight off the inner cortex of the femoral
neck more than the outer cortex. Compared to the
plates, intramedullary nails, being more recently
developed, were mechanically advantageous because
they were internal. The bending moment in the joint
on the intramedullary nail and the screw was less than
in that of the plate and the screw.

The screw of the Gamma nail proved more likely
to go up the central axis of the femoral neck, and to
give a better screw position. This may be because the
entry pointof the guide wire into the neckis controlled
by the position of the nail within the medulla, close to
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the base of the neck, a point which is less variable than
an entry point on the lateral cortex. Placement of the
screw close to the subchondral bone may improve
fixation.

In the study of intertrochanteric fractures treated
with the LCP device by Yuming et al., the mean operating
time was 53.2 minutes, HSS were “excellent” (53.5%),
“good” (37.5%), “fair” (6.5%) and “poor” (2.5%) and
no infection or limb shortening was reported®. In the
present study, the rate of good HSS was higher.

Other reports proposed that fixation with the
LCP device is better because placement of the plate is
more adaptable for the surgeon and it reduces the
deformity of flexion or extension?.

In this study, at the 6-month postoperative
examination, patients treated with the Gamma nail
had higher HSS. On the basis of this score which shows
the qualitative improvement of the hip joint function,
we believe that the Gamma nail device is preferred
over the LCP device. Various factorsincluding the type
offracture, related complications, and experience can
affect the function of hip joint as demonstrated using
the HSS.

Of the postoperative complications, fracture of
the femur shaft was unique to the Gamma nail group.
This could be due to the stressriser created by the rigid
implant inside the usually osteoporotic proximal
medullary canal. The femoral component of the
standard nail in the small Asian femur causes
impingement of the tip of the nail. This may also
explain the incidence of early thigh pain, release by
fracture healing, when the load is taken by bone.

In general, device failure is due to several factors
including the type of fracture and its stability,
osteoporosis and the incorrect placement of the screw
into the femoral head. However, proper exercise and
rehabilitation of the patients is important®.

This study had a few limitations: (a) it was a
retrospective study and not randomized, so there was
selection bias, (b) the size of the study was relatively
small, thus a few comparisons lacked statistical power,
and (c) the follow-up period of one year may be too
short to draw final conclusions on long-term outcome
and complications.

CONCLUSION

Gamma nail technique is similar in effectiveness
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to thelocking plate in the treatmentofintertrochanteric
femoral fractures, but with a shorter operative time
and length of hospital stay, lesser blood loss and lower
postoperative pain.
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