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Introduction
A peri-implant fracture is defined as a fracture 

occurring in bone that already contains an implant [1], 
such as an extramedullary plate or an intramedullary nail. 
Cephalomedullary nailing is the standard treatment for 
trochanteric femoral fractures in elderly patients, but 
peri-implant fractures after such fixation are increasingly 
encountered due to underlying osteoporosis [2].

These fractures require operative management to 
restore mobility, allow patients to care for themselves, 
prevent complications of immobility, and ensure fracture 
healing without deformity or disability. The choice of surgical 
technique depends on the healing status of the original 
fracture [3]. In elderly patients with cephalomedullary nails, 
fracture healing may be difficult to assess, and implant 
removal may risk creating a new fracture [4]. For this reason, 
surgeons often retain the original nail and augment fixation 
with an extramedullary plate.

Traditional methods for connecting the plate to the 
proximal fragment [5]-unicortical screws, cerclage wiring, 
cable wiring, and locking-attachment plates-can provide 
stability but achieve only partial cortical purchase because 
the nail blocks bicortical screw placement. This limitation 
motivates the bicortical screw fixation technique, in which 
a screw is inserted through a plate hole aligned with the 
interlocking hole of the cephalomedullary nail, creating a 
unified plate-nail-bone construct.
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Abstract
Peri-implant femoral fractures following trochanteric fixation with a cephalomedullary nail are becoming increasingly common 
in elderly patients. These fractures require operative treatment to achieve fracture healing and restore alignment. Conventional 
augmentation methods-such as unicortical screws, cerclage wiring, cable wiring, and locking-attachment plates-provide stability 
but only partial cortical purchase because the intramedullary nail occupies the femoral canal, which may limit construct strength.

We describe a bicortical screw fixation technique in which a screw is inserted from an extramedullary plate through the 
interlocking hole of the intramedullary nail, thereby integrating the proximal bone fragment, the nail, and the plate into a single 
construct.

Check for
updates

Surgical Technique
Material and methods

The patient is positioned supine on a fracture table 
with the contralateral leg placed in hemilithotomy. Indirect 
reduction is achieved with table traction, followed by 
fluoroscopic confirmation of leg length and alignment. Once 
satisfactory, the operative field is prepared and draped in a 
sterile fashion.

A minimally invasive plate osteosynthesis (MIPO) 
approach is performed. Small incisions are made at the 
proximal and distal fragments, and a submuscular tunnel is 
developed along the lateral femur. The original interlocking 
screw of the cephalomedullary nail is identified and removed.
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Pearls and Pitfalls
Pearls

-	 Indirect reduction using the fracture table must be 
completed before beginning the operation

-	 Plate length should be selected using fluoroscopic 
measurement

-	 Correct distal plate positioning must be confirmed, and 
temporary fixation with a K-wire helps maintain alignment.

-	 Because a single bicortical screw into the nail is insufficient 
for full construct stability, an additional method of proximal 
fixation is required

Pitfalls

-	 The bicortical screw should be 2 mm longer than the 
original interlocking screw to account for plate thickness

-	 The cephalomedullary nail, extramedullary plate, and 
interlocking screw should be of the same material to avoid 
galvanic corrosion

An appropriately sized extramedullary plate is selected 
using fluoroscopic measurement and inserted through the 
MIPO tunnel. The distal end of the plate is positioned and 
temporarily secured with a Kirschner wire placed through a 
combi-hole.

The interlocking hole of the intramedullary nail is then 
identified. By sliding the plate slightly proximally or distally, a 
conventional plate hole is aligned with the nail’s interlocking 
hole. A screw is inserted through the plate and into the 
interlocking hole to achieve bicortical fixation.

Additional screws are placed into the distal fragment. 
Because the nail prevents proximal bicortical purchase, 
supplementary proximal fixation is added using one of the 
following: unicortical screws, cerclage wiring, cable wiring, 
or a locking-attachment plate. Final fluoroscopic assessment 
confirms alignment and implant placement. The wounds are 
closed in layers (See Figure 1).

Results
Postoperative radiographs should demonstrate improved 

alignment compared with preoperative imaging (See Figure 2 
and Figure 3).

Figure 1: The steps of bicortical screw fixation into intramedullary nail in Peri-implant femoral fracture.
A) Preoperative radiograph; B) Indirect reduction of the bone using the fracture table then check the leg length and bone 
alignment with fluoroscopy; C) Extramedullary plate which appropriate length by measuring length through fluoroscopy 
was inserted to the bone by MIPO technique; D) The level of distal part of the plate was checked and temporary fixation 
with the K-W in the combi-hole; E) The hole of original interlocking screw was identified combined with minimal sliding the 
conventional hole of the plate to align with the original hole; F) Inserting the a bicortical screw fixation from the extramedullary 
plate into the intramedullary nail and other proper screws at distal segment of the bone and another technique to proximal 
segment of fracture.
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Figure 2: A 79-year-old woman with peri-implant femoral shaft fracture.
A) Preoperative radiograph; B) Immediate postoperative radiograph; C) 3 months postoperative radiograph.

Figure 3: A 68-year-old woman with peri-implant femoral shaft fracture.
A) Immediate postoperative radiograph; B) 4 months postoperative radiograph.

Advantages and Disadvantages
Advantages

-	 A conventional bicortical interlocking screw is less 
expensive than other augmentation techniques such as 
unicortical screws, cable wiring, or locking-attachment 
plates.

-	 Bicortical fixation provides greater stability than unicortical 
screws, cerclage wiring, cable wiring, or locking-attachment 
plates.

Disadvantages

-	 In some cases, the interlocking screw may sink into the 
surrounding bone, making insertion more difficult

Discussion
Bicortical screw fixation into an intramedullary nail 

provides improved stability to the extramedullary plate and 
may help prevent displacement of the fixation construct in 
peri-implant femoral fractures.

Several methods are available to connect the plate to the 
proximal bone segment:

·	 Unicortical screws engage only the near cortex and do not 
connect directly to the implant.

·	 Cerclage or cable wiring wraps around the bone but offers 
limited vertical stability and no direct implant connection.

·	 Locking-attachment plates allow multiple screw directions 
around the nail but have higher implant costs and still lack 
direct connection to the original implant.

The bicortical screw technique described in the PDF 
is relatively inexpensive, provides strong fixation, and 
integrates the proximal bone fragment, intramedullary nail, 
and extramedullary plate into a single system.
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