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ORIGINAL STUDY

Implant breakage, a rare complication with the Gamma nail
A review of 843 fractures of the proximal femur treated with a Gamma nail

Diego BERTRAND ALvarez, José Paz Araricio, Esteban Lorez-ANGLADA FERNANDEZ, Ignacio GonzALEz-Busto Muaica,
Daniel NUREz BataLLa, José Paz JMENEZ

From the University Central Hospital of Asturias, Oviedo, Spain

Internal fixation with a Gamma nail, in its short and
long versions, is an excellent surgical technique for
intertrochanteric and subtrochanteric fractures of
the femur. A stable osteosynthesis is obtained which
allows early mobilisation and promotes healing of the
fracture. However, it is not free from complications;
many of them are due to poor surgical technique
and/or inadequate monitoring. Breakage due to
fatigue of the material is an exceptional complica-
tion. A review of 843 cases operated in our depart-
ment between 1990 and 2002 was made. Five cases of
implant breakage were found. Non-union of thefrac-
ture appears to be the primary cause. The weakest
point of the Gamma nail is the opening for the cervi-
cal screw. The optimal treatment will depend on each
particular case. The possibility of dynamisation of
the construct should be considered when delayed
healing is suspected.

INTRODUCTION

Fractures in the trochanteric region of the femur
are the most frequent involving the hip (18, 21).
Their importance is the result of three main factors :
the number of intertrochanteric fractures, which is
increasing as the mean age of the population
increases, and may continue increasing in the next
decade ; the high morbidity and mortality that fol-
lows these fractures, and the social and economic
cost that this represents (5, 17, 22). All thismakesthe
surgical treatment of these fractures a current and

relevant topic as well as the object of numerous
reviews and debates among the orthopaedic com-
munity. The goal of treatment, for which many
devices are available, is to achieve a stable osteo-
synthesis with a surgery as little aggressive as pos-
sible, capable of obtaining aprompt sitting position
and weight-bearing (14).

The Gamma nail, (Howmedica, Rutherford, NJ,
USA) (12), in its two versions of trochanteric nail
and long Gamma nail, is one of the devices most
used in the treatment of intertrochanteric and sub-
trochanteric fractures of the femur. It achieves
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Fig. 1. — Intertrochanteric fracture seven months after implanting a short Gamma nail (case 1). Nonunion at the fracture site may be
seen, as well as breakage of the nail at the opening for the cervical screw. To the right, the axial projection.

excellent results in terms of fracture healing, as
well as reduced bleeding and infection, as it is
implanted through a relatively limited approach. It
achieves stable fixation, which alows for early
mobilization. Depending on the type of fracture, it
is possible to carry out two types of proximal lock-
ing : static and dynamic ; the latter permits sliding
of the cervical screw over the nail, as well as inter-
fragmentary compression during weight-bearing.
In addition there is the option of blocking the nail
distally, to prevent rotation.

However Gamma nailing is not free of compli-
cations. A rare complication of this type of nail, of
which there are very few cases described in the lit-
erature (1-4, 6, 10, 15, 16, 20, 23), is implant breakage
due to fatigue of the material. Five cases are pre-
sented, which occurred over atotal of 843 operated
in our Department between 1990 and 2002. The
purpose of this study isto discuss the causes which
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may lead to this complication and the different
aspects of its treatment.

MATERIALSAND METHODS

We made a retrospective study of 843 cases which
were operated in our institution between 1990 and 2002.
The clinical cases of implant breakage that we found are
described below.

RESULTS
Casel

The patient was an 87-year-old male with agood
life quality, previously able to walk with a cane,
who presented an unstable intertrochanteric frac-
ture of hisleft femur, Kyle and Gustilo type I11 (13)
following a fall a home. He underwent surgical
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fixation of his fracture with a short trochanteric
Gamma nail, with a cervicodiaphyseal angle of
130° and a distal diameter of 11 mm. The cephalic
screw was 90 mm long ; proximal static locking
was performed. Postoperative radiographs showed
acceptable reduction of the fracture.

Seven months later, the patient started complain-
ing of permanent pain in hisleft hip, which became
more severe over afew days, resulting in complete
disability. He did not recall any trauma or unusual
efforts. On physical examination, there was pain on
palpation of the left trochanter as well as on mobil-
isation, particularly in rotation. The surgical wound
was unremarkable.

Radiographs showed breakage of the nail, at the
opening for the cervical screw (fig 1), resulting in
an angulation between the nail and the cephalic
screw. The fracture showed no signs of healing ;
the fracture line was still visible, with sclerosis of
the bone ends, typical for a nonunion.

The broken nail was removed and along Gamma
nail was implanted with proximal dynamic locking
and no distal locking. Early weight-bearing was
encouraged. Twelve weeks later, radiographs
showed healing of the fracture (fig 2).

The patient is presently asymptomatic, walking
with a cane.

Case?2

The patient was a 25-year-old male who was
injured in a traffic accident. On admission he pre-
sented facia trauma with multiple wounds, fracture
of the pelvic ring, of the left humeral diaphysis, of
the left latera tibial plateau and a transcervical
fracture, as well as a grade Il open comminuted
diaphyseal fracture of the left femur. A long
Gammanail with a cervicodiaphyseal angle of 130°
and a diameter of 11 mm was implanted in the left
femur, with two distal screws and static proximal
locking (fig 3). Weight-bearing with a walker was
alowed only after three months, because of the
severity of the fracture. After four and a half
months the patient was able to walk with a crutch,
and after six months and a half he could walk with
full weight bearing. Radiographs at four months
showed healing of the cervical fracture, but delayed

Fig. 2. — The patient in case 1 was re-operated, retrieving the
broken Gamma nail and replacing it with a long Gamma nail
with no distal locking. Three months after surgery, radiologi-
cal examination shows healing of the fracture.

union of the diaphysea fracture. Clinicaly the
patient was feeling well and on physical examina-
tion, he presented a 1.5 cm shortening of the limb,
which he corrected with a heel lift.

Ten months after the surgery, he felt sudden pain
in his left thigh while walking. Physical examina-
tion revealed severe pain on mobilisation of the left
hip and knee. There were no apparent deformities.
Radiographs (fig 3) showed nonunion at the frac-
ture site, as well as breakage of the nail. The nail
was removed and a new osteosynthesis was made
with a 12-hole AO plate and autologous grafts. The
patient was allowed to walk non- weight bearing
with crutches. Two and a half months after the sec-
ond surgery, he suddenly felt severe pain in the
thigh, and radiographs showed rupture of the plate,
and persisting nonunion of the underlying fracture.

Acta Orthopaedica Belgica, Vol. 70 - 5 - 2004



438 D. BERTRAND ALVAREZ ET AL.

Fig. 3. — Radiological findings ten months after implanting a long Gamma nail in case 2. Nonunion of the diaphyseal fracture and
breakage of the nail can be seen (left and centre images). The option chosen was to use a Kiintscher nail plus autol ogous bone graft,

achieving consolidation of the fracture (right image).

The broken plate was removed, the medullary canal
was reamed, the fracture ends were freshened and
the fracture was fixed with a 12 mm Kuntscher
nail ; autologous grafts were packed around the
fracture site (fig 3). Radiological healing of the
fracture was obtained four months|ater. The patient
is currently asymptomatic, walking without a cane,
but with a1 cm heel lift on the left side

Case3

The patient was a 79-year-old woman with an
inter- and subtrochanteric fracture of the right
femur, Kyle and Gustilo type IV (13), following a
fall. A 130° Gamma nail, 11 mm in diameter, was
implanted, distally locked by a 30-mm screw.
Surgically this was a high-risk patient because she
had high blood pressure, type Il diabetes, pachy-
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pleuritis with a severe restrictive respiratory syn-
drome, as well as chronic renal failure, depression
and a severe stenosis of the aortic valve. Non-
etheless the postoperative period was uneventful.
She started walking with a walker on the tenth day
and was transferred to the rehabilitation department
17 days after operation, walking with two crutches.

Seven months after surgery, she came to the
office, complaining of mid-thigh pain over the past
three months, which has worsened in the last few
weeks. Radiographs showed breakage of the nail
at the proximal opening for the distal locking
screws, as well as nonunion of the fracture (fig 4).
The nail wasremoved. ; it was necessary to open de
femoral diaphysis to remove the distal fragment.
A 130° long Gamma nail, 11 mm in diameter, with
dynamic proximal locking, was implanted with
autologous grafts at the inter- and subtrochanteric
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Fig. 4. — Radiological examination 8 months after implanting
aGammanail in case 3. The nail isruptured at one of the open-
ings for the distal locking screws.

fractures. Healing of the fracture was achieved
after three months, and the patient recovered her
previous functional level.
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Case 4

This 75-year-old female patient presented with a
very unstable inter- and subtrochanteric fracture
with an inverted fracture line. A long Gamma nail
was implanted with static proximal and distal lock-
ing. She was allowed to sit 3 days after surgery and
to bear weight with a walker after 3 weeks. The
evolution was favourable and the patient was able
to wak with two crutches. Eight months after
surgery, she fall once again. She complained of
pain and inability to walk and to stand.
Radiographs showed breakage of the Gamma nail,
at the opening for the cervical screw and the distal
blocking screw (fig 5), and nonunion of the frac-
ture. The broken nail was removed (fig 6) and a
long Gamma nail was implanted, without distal
locking. The fracture healed without any complica-
tions in 12 weeks (fig 5). After two years the
patient is able to walk on her own with a crutch.

Case5

The patient was a 60-year-old woman with an
inter- and subtrochanteric fracture of her left femur,
treated with a short 130° Gamma nail, 11 mm in
diameter, with distal and proximal static locking.
Wei ght-bearing with crutches was differed until the
third week. The evolution was favourable until the
seventh month, when the patient started complain-
ing of pain and disability in her hip. Radiographs
showed breakage of the implant at the opening for

Table I. — Clinical features of five cases of Gamma nail breakage

Case 1l Case 2 Case 3 Case 4 Case5
Age 87 25 79 75 60
Sex male male female female female
Fracture side left left right right left
Fracture type I1n* femoral neck AV IvV* IvV*

+ femoral shaft

Treatment short nail long nail short nail long nail short nail
Findings nonunion nonunion nonunion nonunion nonunion
Place of failure proximal half nail distal prox opening proximal

Opening opening + distal screw opening
Failure time 7 months 10 months 7 months 8 months 6 months
New device long nail Kntscher nail long Gamma long Gamma THR

* following Kyle and Gustilo classification (13).
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Fig. 5. — Case 4. Breakage of along Gamma nail at the opening for the cervical screw. The distal locking screw is broken as well
(Ieft). To the right, consolidation of the fracture twelve weeks after implanting along Gamma nail with no distal locking.

the cervical screw (fig 7). Nonunion was noted at
the fracture site as well as incomplete insertion of
the distal locking screw. Due to the young age of
the patient, her excellent general condition, and the
poor quality of the bone, total hip arthroplasty with
cement was done (fig 7). The patient is currently
asymptomatic.

DISCUSSION

Breakage of a Gamma nail due to fatigue is an
extremely rare complication. The reported inci-
dence of this complication ranges from 0.2% to
5.7% (2, 3, 6, 15). In our experience, the rate is
0.59%. Despite its strength, the Gamma nail only
alows several hundred thousand cycles of weight-
bearing, following which the implant may break
from fatigue of the material if the fracture has not
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healed. Very few cases have been described in the
literature (1-4, 6, 10, 15, 16, 20, 23). What outstands
from our cases is the fact that the breakage of the
material occurred at three different points of the
nail. None of our cases was a pathological fracture,
asituation in which nail breakage has been noted to
occur more frequently (16, 20). Only in case 3, was
there a previous trauma.

A weak point in the Gamma nail seems to be
around the opening for the cephalic screw (case 1
and 5), where the cross section narrows, approxi-
mately by 73% (23). Thisis the critical zone where
forces coming from the femoral neck are transmit-
ted to the diaphyseal nail (19, 20). If the guide for the
cervical screw is not properly placed, inappropriate
drilling of the nail, or off-centre introduction of the
cervical screw may cause erosion of the nail in the
cervical opening (19).
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Fig. 6. — Retrieved broken nail in case 4. Showing breakage
of the nail proximally and distally as well asthe distal locking
screw which was removed with great difficulty.

Another weak point of the Gamma nail structure
is the opening for the distal locking screw where
the diameter of the nail is aso reduced (8). The
breakage in cases 3 and 4 was at this level.

All of the cases occurred in unstable fractures
with complex fracture lines. The type of fracturein
which this complication is most frequent is Kyle
and Gustilo type IV (cases 3, 4 and 5). Nonunion at
the fracture site (in 100% of the cases) is the trig-
ger factor. It isfavoured by the excessive rigidity of
the system with a static proximal and distal lock-
ing (7, 9-11, 13, 19, 20). The breakage pattern noted in
case 2 has not been described in the available liter-
ature. The cause may be the outcome of the high
mechanical stresses which this complex patient
with a double fracture in his left femur was sub-
jected to. Asaresult of healing of the femoral neck
fracture and nonunion of the shaft fracture,

mechanical stresses were shifted towards the dia-
physeal area; since, in this case, a long Gamma
nail was used, locked distally with two screws, the
weak point of the implant was protected, further
overloading the part of the nail close to the
nonunion.

Table | shows a comparison of the characteristic
features of the 5 cases.

This complication usually occurs late, 6 to
10 months after surgery. Thus, the possibility of the
implant being broken when there is recurring pain
at the operated hip or even more frequently at the
thigh, must be taken into consideration. Special
attention must be paid to those cases with patho-
logical fractures (16, 20). We recommend taking
radiographs of the operated hip in two different
projections in the follow-ups, and the option of
dynamisation of the device and/or bone grafting
must always be considered when delayed union is
suspected.

The options for treatment will depend on each
particular situation. Retrieving the implant may be
very difficult, especialy the distal fragment of the
broken nail. It may be necessary to open a window
in the diaphyseal cortex (case 3). For this reason,
we recommend a careful preoperative planning and
rigorous technique that will avoid problems with
the screws, both proximal and distal ; as well as
restricting the indications of the distal locking to
only very unstable fractures or cases with a sub-
trochanteric fracture. Regarding nonunion there are
many opinions in that respect. In cases 1 and 4 the
broken implant was removed and replaced by a
long Gamma nail with dynamic proximal locking
and no distal locking. The long Gamma nail thus
alows for early weight-bearing, and since it is
implanted with no distal locking (dynamic device)
it submits the fracture to compression when ambu-
lating thus encouraging healing of the fracture. We
opted for this solution in case 3, in addition to bone
grafting. In case 2, we opted for a dynamic assem-
bly with a Kuintscher nail and bone grafts. In case
5, as the patient was relatively young (60 years)
and owing to the poor quality of the bone, we opted
for atota cemented hip arthroplasty. In all of the
cases the clinical and the radiological final results
were excellent.

Acta Orthopeedica Belgica, Vol. 70 - 5 - 2004
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CONCLUSIONS

1. Breakage of the Gamma nail due to fatigue is a

very rare complication.

. It occurs 6 to 10 months after surgery.

. It is a consequence of nonunion at the fracture

site.

. It occurs more frequently when there is a com-

plex fracture line, Kyle and Gustilo type IV (13).

. The weakest point of the Gamma nail is the
opening for the cervical screw. Breakage
occurred at this level in three of our five cases
(60%).

. In the radiological follow-up, films should
aways be taken with two projections of the hip.

. The device should be dynamised when delayed
healing of the fracture is suspected.

. The best therapeutic option will depend on each
particular situation.
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Fig. 7. — Breakage at the opening for the cervical screw in case 5. The distal locking screw is not inside the opening in the nail (left).
The patient underwent a cemented total hip arthroplasty (right).

9. In our series, the most frequent treatment after

fatigue failure of a Gamma nail was osteosyn-
thesis with a long Gamma nail with no distal
locking screws.
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