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Breakage of a Lag Screw of Cephalomedullary
Nail: A Technique of Removal
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A broken lag screw of the cephalomedullary nail is a rare condition. Removal of the retained lag screw from the femoral head is
also very challenging. This article describes a surgical technique and the modified instrument that was available in the operating

room for removing the broken implant by closed technique.
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Implant failure is one of the most serious complications
in orthopaedic trauma surgery. Many surgical techniques
have been reported in the literatures regarding removal of
broken implants especially the intramedullary nail from
the long bones such as femur and tibia."” However, based
on our literature review, failure of the lag screw of the
cephalomedullary nail and the removal technique have
not been presented. We, therefore, report a rare case of
broken lag screw of the cephalomedullary nail retained in
the femoral head and the surgical procedure for removal.

TECHNIQUE

A 50-year-old female presented with nonunion of right
subtrochanteric fracture and broken lag screw of long
cephalomedullary nail (30° long IT/ST nail, Zimmer, War-
saw, IN, USA) (Fig. 1). On the day of surgery, the patient
was positioned supine on a traction table. Gentle trac-
tion was applied to the effected leg by using a foot strap
attached to the operating table while the other leg was
placed on a leg holder in hemilithotomy position. After
removal of the distal screw, lateral end of the lag screw,
and the nail respectively by a routine technique, the bone-
screw interface was reamed manually by using a trephine
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reamer (Zimmer Femoral Trephine Set, Zimmer) in a cor-
responding size with the lag screw diameter about a half
way of the retained screw length. The customized removal
tool was then applied gently following the tract of the tre-
phine reamer until gripping the broken screw firmly. The
broken lag screw was then finally removed by anticlock-
wise turning the removal tool as a screwdriver. Nail ex-
change was carried out sequentially by using another long
cephalomedullary nail (125° long gamma-3 nail, Stryker,
Schénkirchen, Germany). With the difference in angle of
the lag screw, a healthy subchondral bone was purchased.

Fig. 1. Radiograph showed nonunion of subtrochanteric fracture of right
femur and breakage of a lag screw of long cephalomedullary.
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Fig. 2. Postoperative radiograph showed union of subtrochanteric
fracture of right femur without complication.

As a result of multiple previous revision surgery, iliac bone
graft was then applied to enhance the ability of bone heal-
ing. Partially weight bearing was strictly advocated on the
injured leg for the first 3 months. The fracture united in 7
months without complication (Fig. 2).

A Customized Removal Tool

A specific socket screwdriver was created by modifying a
used 12 x 40 mm Arbeitsgemeinschaft fiir Osteosynthese-
fragen (AO) femoral nail and another identical lag screw
as a template (Fig. 3). This particular device was then
tested on an experimental setting in order to confirm its
function prior to surgery.

DISCUSSION

The overall incidence of Gamma nail breakage is 0.2%-
5.7%.*” The most common site of implant failure oc-
curred at the lag screw hole, and the rest occurs along the
nail shaft and the distal screw hole, respectively. To our
knowledge, no report regarding breakage of the lag screw
has been identified. Therefore, this might be the first re-
port of lag screw breakage in Gamma nailing.

Varus reduction and poor biology of healing from
multiple revision surgery in this patient may contribute to

Fig. 3. The customized removal tool was created by modifying a 12 x 400
mm Arbeitsgemeinschaft fir Osteosynthesefragen femoral interlocking
nail.

a failure of construct over times.” Avoidance of using nail
cap, which prevents rotation and excessive sliding of lag
screw, probably is another factor of inadequate stability
and leads to breakage of implant in this patient.” There-
fore, the planning for another revision surgery is to pre-
serve and enhance the biology of bone healing as much as
possible.

Normally, there is no specific instrument to remove
a broken lag screw from the femoral head. Using a hooked
instrument as an extractor might not be strong enough
to overcome the friction at the bone-implant interface.
Therefore, the principle to solve this particular problem
is to create a socket screwdriver that can grip the broken
lag screw firmly enough for removal. By preservation of
the femoral head bone stock, the bone-implant interface
between the shaft of the lag screw was reamed by using a
trephine reamer. The trephine reamer was then replaced
with the customized socket screwdriver. After griping the
lag screw firmly, the broken lag screw was finally removed
without complication. Therefore, this presented technique
is simple, safe, and promising.
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