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Episiotomy-assisted Incarcerated Femoral Nail Removal: Technical Note

Davison Beenfeldt', Pierce Johnson', Chad Watts', Steven Shannon', David Swanson', Peter
Althausen'

Learning Point of the Article:
Incarcerated femoral nails can pose a significant challenge for orthopedic surgeons, but one effective technique for removal is a proximal

femur episiotomy.

Introduction: Incarceration of intramedullary nails can pose a significant challenge. There are many reported techniques of nail removal, but
when these fail, it can be difficult to determine how to proceed. Here, it is shown that a proximal femoral episiotomy can be used with great effect.

Case Report: 64-year-old male developed hip arthritis. The patient had a solid antegrade femoral nail placed 22 years ago that required removal

forahip arthroplasty. A proximal femoral episiotomy-assisted approach was used with good results and patient outcome.

Conclusion: There are several well described techniques to assist with incarcerated nail removal that all trauma surgeons should be familiar

with. Proximal femoral episiotomy is a useful technique, every surgeon should have in their arsenal.

Keywords: Hardware removal, episiotomy, incarcerated femoral nail, hip arthroplasty.

Introduction

Intramedullary nailing has been the treatment of choice for
femoral shaft fractures in adults for years. Implant removal has
become more common due to the need for conversion to
arthroplasty or the fixation of periprosthetic fractures.
Incarcerated intramedullary femoral nails often present a
significant challenge for surgeons during implant removal. Nail
incarceration can require non-traditional methods for extraction
and many different techniques have been described [1,2,3].
However, often multiple extraction techniques are required each
carrying a risk for iatrogenic injury. In cases where injury does
occur, there is limited information on how best to proceed. One
effective method for removal of incarcerated femoral nails is a
proximal femur episiotomy. We present a case report and

description of this technique.
Case Presentation

A 64-year-old male with a medical history of hypertension,
hyperlipidemia, and pulmonary embolism developed hip
arthritis. The patient had a solid antegrade femoral nail placed 22
years ago and had a well healed femoral shaft fracture with good
cortical bone (Fig. 1). His arthroplasty surgeon requested
hardware removal by the orthopedic trauma service before hip
replacement.

After thorough pre-operative discussion of risks and benefits of
hardware removal, surgical consent was obtained and
standardized “time out” was performed. Pre-operative
antibiotics were administered and the patient was placed in the
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exposed distally using an extensile lateral subvastus
approach (Fig. 2¢). A prophylactic cable was placed
distally to prevent fracture propagation. Next, a
microsagittal saw was used to make a single linear
longitudinal osteotomy down the femur just anterior
to the linea aspera (Fig. 2a and b). An osteotome was
utilized to expand the bone slightlywhich released the
hoop stress on the nail allowing for successful nail
removal.

An acute diaphyseal fitting total hip arthroplasty was
then performed by the arthroplasty surgeon. After
surgery, the patient was made weightbearing as
tolerated following our normal total hip arthroplasty

Figure 1: Views of right femur showing healed meta-diaphyseal femur fracture post-operative protocol. He was mobilized by

with previously placed intramedullary nail.

lateral decubitus position on a radiolucent table. The hip and
lower extremity were prepped and draped. The previous 3 cm
lateral proximal incision was utilized to gain access to the
proximal femur, splitting the gluteus in line with its fibers. The
nailwas carefully exposed and cleared of debris with currettes. A
conical extraction bolt was inserted into the proximal aspect of
the nail with good interference fit. Once the extraction jig was
attached proximally, the two distal interlock screws were
removed through previous percutaneous incisions.

The nail was then backslapped using the extraction jig
approximately 3 cm at which point the nail unfortunately
became incarcerated. Continued attempts at extraction
ultimately resulted in iatrogenic basicervical femoral neck
fracture. At this point, the decision was made to perform a
proximal femoral episiotomy to relieve hoop stresses allowing
for nail removal. To do so, the remainder of the femur was

physical therapy on post-operative day 1 and was full

weightbearing on the operative extremity. He was
discharged home on postoperative day 2. Repeat radiographs
demonstrated episiotomy healing and a well-fixed total hip
arthroplasty at 3 months (Fig. 3). At 1 year, he was doing well
and currently seeksipsilateral total knee arthroplasty.

Discussion

Intramedullary nail removal is becoming more common, with
indications including infection, hardware irritation, pain, non-
union, and planned arthroplasty procedures. Over the past 10
years, increasing numbers of total joint arthroplasties are being
performed which has also been associated with higher rates of
femoral nail removal [4]. Longitudinal episiotomy osteotomy
[S], greater trochanter osteotomy [6], and formation of a
femoral window [7] have been shown to be effective in
loosening the nail for extraction. Common surgical instruments

T

4

Lesser Trochanter

Figure 2: (a) AP view of femoral Sawbones model (Vashon, WA) with horizontal lines denoting location of cerclage wires. (b) Lateral view
depicting episiotomy performed along lateral edge of the femur just anterior to linea aspera. (c) Simulated intraoperative view of lateral

femur with planned episiotomy.
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Figure 3: Right diaphyseal fitting total hip replacement with cerclage wires maintaining reduction after

episiotomy.
have also proven useful in nail removal including insertion of a
Steinmann nail into bone [8] or the tip of a cannulated screw
[9], use of an Ender’s nail [10], or use of a cancellous Schanz
screw [11].

Incarcerated intramedullary nails pose a different technical
challenge and obvious risk of iatrogenic injury during removal.
Unfortunately, there is limited evidence on how to proceed in
this setting. Several published reports describe methods for
removal of an incarcerated femoral nail in the setting of planned
total hip arthroplasty [6, 12, 13, 14]. In many of these cases,
removal of the femoral head in preparation for total hip
arthroplasty assists in removal of the nail due to increased
exposure of the proximal segment of the nail. This is not limited
to nails exclusively as there are also reports of incarcerated screw
removal using a similar approach [15]. Other techniques for
removal of an incarcerated nail include utilization of a distal
approach in which retrograde mobilization of the nail is
achieved through tapping of the nail from an infrapatellar

position[1]. Thereisalsoa
risk of iatrogenic injury
utilizing this approach
[13]. The purpose of this
report is to bring
awareness of the risk of
iatrogenic injury during
nail removal and to
describe the use of an
episiotomy osteotomy
technique for nail
extraction in the setting of
incarceration.

Conclusion

Incarcerated femoral nails
pose a significant challenge during removal and are associated
with risk of iatrogenic injury. There are several well described
techniques to assist with incarcerated nail removal that all
trauma surgeons should be familiar with. Proximal femoral
episiotomy is a useful technique, every surgeon should have in
theirarsenal.

Clinical Message

Incarcerated intramedullary femoral nails often present a significant
challenge for surgeons during implant removal. In many cases,
femoral nail removal is required to perform hip and knee
arthroplasty or for treatment of periprosthetic proximal femur
fractures above retrograde nails. Nail incarceration can require non-
traditional methods for extraction and many different techniques
have been described. However, these techniques run the risk of
iatrogenic injury. In cases where injury does occur, there is limited
information on how best to proceed. One effective technique for
removal of incarcerated femoral nails is a proximal femur episiotomy.
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