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Gamma Nail in Complex Subtrochanteric Femur Fractures
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ABSTRACT

Background: Femoral shaft fractures are common in adult population due to vulnerability to road traffic
accident and firearm injuries. The Gamma nail was introduced for the treatment of subtrochanteric fractures
with the theoretical advantage of a load-sharing femoral component which could be implanted by a closed
procedure. Gamma nails were implanted with significantly shorter operating times, smaller incsions, and less
intraoperative bleeding.

Objective: To determine the outcome of Gamma nail in complex subtrochanteric femur fractures in terms of
clinicoradiological evidence of union.

Study Design: Descriptive case series.

Setting: Department of Orthopaedics and Spinal Surgery, Ghurki Trust Teaching Hospital/Lahore Medical &
Dental College, Lahore.

Duration of Study with Dates: One Year (15t November, 2010 to 31st, 2011).

Methods: After evaluation according to Advance Trauma Life Support (ATLS) protocol, 50 cases of
subtrochanteric femur fractures were included. Gamma nail of appropriate size and angle was introduced
with help of jig. Proximal lag screw fixation was done. Patients were mobilized on first postoperative day with
help of crutches or walker. Full weight bearing was allowed within six weeks. Clinical evidence of bone
healing was scored according to pain and mobility scale.

Results: There were 20 males and 30 females. Male to female ratio was 1:1.5. The mean+SD between the
ages was 42.24+13.76 years. There were 36 closed procedures and 14 open procedures done in all
patients. The outcome of Gamma nails in complex subtrochanteric femur fractures were 43 patients having
union and 7 patients have non-union.

Conclusion: Gamma nail is an alternative treatment of choice for complex subtrochanteric femur fractures.
It allows the patients to get out of bed early and good rates of union.
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INTRODUCTION
Subtrochanteric fractures are relatively rare,
accounting for 10-34% of all hip fractures.'These
fractures may occur at any age if the injury is severe
enough; but most occur with relatively trivial trauma,
as simple fall in elderly patients with osteoporosis.?
Osteoporosis is a bone disease in which the
amount of bone is decreased and the structural
integrity of trabecular bone is impaired. Cortical
bone becomes more porous and thinner. This
makes the bone weaker and more likely to fracture.
On the other hand osteomalacia is a disorder of
mineralization of newly formed organic matrix that
occurs in adults. Given the significant impact it has
on patients' survival and cost of care some
preventable measures would be appreciated.®
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In younger patients, Sub-trochanteric fractures
occur due to high-energy trauma, such as motor
vehicle accidents, vehicular-pedestrian accidents,
falls from significant heights, or gunshot injuries.*
These fractures occur due to large compressive
forces on medial cortex and tensile stresses on the
lateral cortex.>

Hip fractures are common and often
devastating injury in the geriatric population, with an
impact that extends far beyond the obvious
orthopedic injury into the domains of medicine,
rehabilitation, psychiatry, social work, and medical
economics. Despite improvements in patient care,
including advances in surgical technique and
implant technology, hip fractures continue to pose a
huge economic burden on the medical systems in
the developed and the developing world.?

The affected limb lies externally rotated and
short. Thigh is markedly swollen due to blood loss.
Movement of the limb becomes very painful. These
fractures are diagnosed on plain radiographs.
Radiological findings like involvement of piriformis
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fossa and fracture of lesser trochanter are very
important to decide the management plan of these
fractures. The geometry of the fracture may be
transverse, oblique, or spiral, and most of the time it
is comminuted.®

Treatment plan and its prognosis vary
according to the type of fractures. The different
classification systems to describe subtrochanteric
fractures are KMG, Russel-Taylor, AO and
Seinsheimer classification. Seinsheimer is the most
descriptive one. It influences the treatment plan and
prognosis as well.”

The management of complex subtrochanteric
fractures is challenging for orthopaedic surgeons.
Fracture may be reduced either closely or
sometimes it needs open reduction. Stabilization in
the form of internal fixation is the treatment of
choice. Internal fixation may be achieved with
extramedullary  or  intramedullary  devices.
Extramedullary fixation may be achieved with
dynamic compression screw or minimally invasive
plate osteosyntheseis. While intramedullary fixation
may be achieved with standard intramedullary nail
or cephalomedullary nails like Gamma nail.
Intramedullary fixation has excellent results even in
high velocity gunshot injuries.®® Gamma nail being
an intramedullary device is preferable especially
when there is comminution of the medial cortex.1°

Most fractures of the subtrochanteric region of
the femur heal when treated using contemporary
methods of internal fixation.'*  Improved
understanding of the biomechanics of this region
has shifted treatment toward the use of
intramedullary devices (IMD) as the shorter-levered
arm on the proximal fixation results in greater load
sharing and less bending movement across the
fracture and implant'213, reducing the rate of
implant failure.'2'4 The overall incidence of failure
for any type of fixation and subsequent nonunion of
subtrochanteric fractures varies from 7% to 20%.°

Intramedullary nailing has many advantages
including ease of insertion using closed technique,
retaining the fracture haematoma and a lower
infection rate due to less surgical dissection. The
results of most nailing systems in comminuted
fractures of the proximal femur were poor. This led
to the innovation of the Gamma nail, combining
intramedullary fixation of the femoral Shaft with a
sliding screw in the femoral neck. Closed nailing
constitutes a form of biological fixation of the femur,
which may be credited for a shorter time to union.®

Gamma nail is the device which has potential to
address all complex subtrochanteric fractures
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including involvement of lesser trochanter and
extension into piriformis fossa. Ipsilateral shaft
fractures associated with complex subtrochanteric
fractures can be addressed with Gamma nail at the
same time. Long gamma nail allows early weight
bearing and it is effective in 85% of cases having
high rates of bone union and minimal soft tissue
damage.l’ After fixation with Gamma nail, 80% of
the patients have no or only limited pain at the hip,
46% regain their prefracture walking ability, 48%
regain their prefracture level of activities of daily
living function and 71% regain living conditions
similar to those before the fracture. Union occurs in
95% cases.'® But in our circumstances expected
union rates are low due to increased chances of
infection and nutrition problems. The reoperation
rate is 8%.1°

It has reduced Chances of failure.?® Wound
infection, malunion, delayed union, nonunion and
device failure are some  postoperative
complications after Gamma nail fixation. The
incidence of these complications is less in Gamma
nail fixation than fixation with extramedullary
devices.'®

Gamma nalil is a very useful device to deal with
subtrochanteric fractures but no study has been
done in Pakistan. | am interested to assess
outcome of Gamma nail in complex subtrochanteric
femoral fractures, so that a better treatment may be
offered to the patients presenting with these
fractures.

PATIENTS AND METHODS

After evaluation according to Advance Trauma Life
Support (ATLS) protocol, 50 cases fulfilling the
inclusion and exclusion criteria, were selected from
department of Orthopaedics and Spine Surgery,
Ghurki Trust Teaching Hospital Lahore, for a period
of One year. Each case was followed up for a period
of six months to observe union, of fracture after
Gamma nail fixation. All patients were asked to sign
informed consent. The confounding factors like age,
gender and type of fracture was counteracted
through stratification.

Demographic  information,  history  and
examination were completed. Investigations
including biplane radiographs (Anteroposterior and
lateral projections) of femur and hip and knee joint
will be done to rule out associated injuries. Skin
traction were applied and patient was prepared for
surgery. Prophylactic preoperative antibiotic of
second generation cephalosporin plus
aminoglycoside was given. The procedure will be
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carried out under spinal anesthesia or general
anesthesia. Patient was put on traction table in
supine position keeping the affected limb straight. A
transcondylar sterile Steinmann pin was used for
traction. Fracture was reduced closely under image
intensifier. If close reduction failed then open
reduction was done. Entry was made through the
junction of anterior one third and posterior two third
of the tip of greater trochanter. A guide wire was
passed under image intensifier. Flexible power
reamers were used and reaming was done
according to the size of medullary cavity. Gamma
nail of appropriate size and angle were introduced
with help of jig. Proximal lag screw fixation was
done. Distal locking was done with interlocking
screws. Wound was closed over suction drain and
sterile dressing was done.

Patient was mobilized on first postoperative day
with help of crutches or walker. Drain was removed
after 48 hours. Stitches were removed on
fourteenth postoperative day. Full weight bearing
was allowed within six weeks. Patient was called for
follow up at interval of six weeks for a period of six
months. On every follow up biplane radiographs
was done to observe radiological bone healing.
Clinical evidence of bone healing was scored
according to pain and mobility scale proposed by
Sikorski and Barrington.

The data was entered and analyzed accordingly
by using SPSS versionl10.0. The quantitative
variable like age was presented as Mean and
Standard deviation. The qualitative variables like
gender and union will be presented as percentages
and frequencies. Data was stratified for the effect
modifiers i.e. age, gender and type of union.

RESULTS
There were 20 males (40%) and 30 females (60%).
Male to female ratio was 1:1:5 (Table 1).

The patients shown in Table 2 were divided into

three age groups. The first group patients aged
15-30 years (n = 13) 26%, in second age group
patients aged 31-45 years (n = 14) 28% and in the
third age group patients aged 46-60 years (n = 23)
46%. The meanzSD between the ages was
42.24+13.76 years.

There were 15 patients (30%) of type IV, 12
patients (24%) of type V, 10 patients (20%) of type
llIA, 6 patients (12%) of type 1lIB, 4 patients (8%) of
type IIC (Table 3).

In 36 (72%) patients procedure was done by
closed method and in 14 (28%) Patients, procedure
was done with open technique (Table 4).

In 43 patients (86%) union was achieved at the
end of 6 months follow up and in 7 patients (14%)
union could not be achieved at end of 6 months
follow up these 7 patient were having either delayed
union or Non-union at end of 6 months Follow up
and they required another procedure either bone
graft or revision surgery (Table 5).

Table 1: Distribution of patients according to sex (n
=50)

Sex Frequency Percentage
Male 20 40.0
Female 30 60.0

Male to female ratio 1:1.5

Table 2: Distribution of patients according to age (n

=50)

Age in years Frequency Percentage
15-30 13 26.0
31-45 14 28.0

46 — 60 23 46.0

MeantSD 42.24+13.76
Key word: SD = Standard deviation

Table 3: Distribution of patients according to Diagnosis (n = 50)

Diagnhosis Frequency Percentage
Type ll C 4 8.0
Type lll A 10 20.0
Type Il B 6 12.0
Type IV 15 30.0
Type V 12 24.0
Type llIA + Ipsilateral femur fracture 1 2.0
Type llIB + Ipsilateral femur fracture 1 2.0
Type IV + Ipsilateral femur fracture 1 2.0
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Table 4: Distribution of patients according to procedure done (n = 50)

Procedure done Frequency Percentage

Close 36 72.0

Open 14 28.0
Table 5: Distribution of patients according to outcome (n = 50)

Outcome Frequency Percentage

Union Acheived 43 86.0

Union not Achieved 7 14.0

DISCUSSION
Dynamic fixation devices including the dynamic hip
screw and the gamma nail have afforded a
significant advance in the treatment of complex
subtrochanteric Femur fractures. This is because
they allow controlled displacement of the fragments
which increases the stability at the fracture site.
Dynamic fixation becomes rigid when a buttress
occurs between the fragments or when the sliding
mechanism is jammed so the implant will act as a
conventional one-piece device.?° Arrest of sliding
can occur when a callus grows over the upper end of
the plate or the lag screw itself jams within the
barrel.?* Failure of sliding may result in
penetration?t?? or it may predispose to implant
breakage in unstable fractures unless the device can
withstand loads imparted upon it until the fracture
heals.?® When dynamic fixation is provided by a
sliding hip screw, lateral position of the plate related
to the line of load bearing predisposes to mechanical
failure.?® The plate depends on screws in the lateral
cortex, which may not have a strong purchase in old
patients with osteoporotic bones.?* A dynamic
device must be strong enough to withstand
physiologic loading otherwise the results will be no
better than those of rigid devices.?®

The gamma nail has a more advantageous lever
arm and has provided more reliable in both static
and dynamic testing.?® The presence of the gamma
nail in the center of the medulla has reduced the
compressive stress on the lag screw by 30%.%” The
nail itself prevents medialization of the shaft in
relation to the proximal fragment.?® Treatment with
the long Gamma nail allows patients immediate full
weight bearing after surgery.?® Heinz®° reported
early weight bearing (1.2 weeks) in patients with
complex subtrochanteric femur fractures treated
with Gamma nail.

Good reduction and proper implants are
prerequisites for stability in the osteosynthesis of
complex subtrochatric femur fractures. Gamma nails

show a 30% greater load to failure than sliding hip
screws.3!

Khairy®?> used Gamma Nail for treatment of
complex subtrochanteric femur fracture. He reported
the 88% rate of union, 4% delayed union and 8%
non-union. In the present study, union was achieved
in 43 cases (86%) and union could not be achieved
in 7 cases (14%) at end of 06 months follow up.
These cases were either delayed or non-union
(Table 5). These cases required a second procedure
(bone graft or revision surgery).

Complex subtrochanteric femur fractures are
highly unstable. Close fixation results in high
incidence of mal-reduction in varus position leading
to greater chances of mal-reduction mal-union,
non-union and implant failure. Open reduction in
these situations avoids such complications. Shukla3?
noted that such problems occur more commonly if
varus angulation is more than 10°. He also found
that varus deformity occurs more commonly in
unstable subtrochanteric femur fractures when they
are reduced by close method. He recommended
open reduction in difficult situations to avoid such
complications. He reported 19 cases of complex
subtrochanteric femur fractures treated with Gamma
nail by open method. In present study, 14
procedures were done by open technique in difficult
situations to avoid varus deformity. Table 4.

CONCLUSION

Gamma nail can be used in complex subtrochanteric
femur fractures as an alternative to extra medullary
implants. The presence of plant Gamma nail adds to
the versatility of this implant, allowing its use even
when there is long subtrochanteric extension or
shaft involvement. Performing the procedure
carefully, attending to every detail, and being
warned of the possible complications are enough to
allow the surgeon to fix the fracture and reach a
satisfactory results. The main advantage of gamma
nail is the superior strength of the device and its
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excellent purchase, even in osteoporotic bones.
Ability to lock the lag screw proximally and to lock
the nail distally affords a stable fixation, which
provides the patients with a sense of security and
stability around the fracture and allows them to get
out of bed early and results in good outcome in
terms of union.
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