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Objective: We report the unorthodox use of a retrograde intramedullary nail via antegrade
technique for the treatment of a subtrochanteric pathological femur fracture in the pres-
ence of significant coxa vara. No similar use has been documented previously in literature.
Methods: A standard approach to the proximal right femur was performed and standard an-
tegrade technique used to introduce a guide wire into the proximal femur after which the
femoral shaft was reamed. A 38-cm long 10 mm diameter retrograde nail was attached to
the retrograde insertion and targeting device as if to perform a left sided retrograde femoral

nail nailing. The nail was then inserted antegrade into the proximal right femur and locked.
Subtrochanteric Results: The patient made a good recovery without complications and was followed up reg-
Pathological fracture ularly at the clinic until complete healing of the fracture. Conclusion: We believe that a retro-
Coxa vara grade intramedullary nail inserted antegrade, enabling proximal locking with screws pass-
ing into the femoral head, provides a mechanically sound fixation of a subtrochanteric frac-
ture, where a reduced neck-shaft angle precludes the use of a standard cephalo-medullary

nail.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
. anatomical reasons. Currently, there are numerous implants,
Introduction both intramedullary and extramedullary, designed to treat

subtrochanteric fractures.

The treatment of Subtrochanteric fractures is particularly Based upon current knowledge, long-stem

challenging for any orthopedic surgeon for biomechanical and cephalomedullary (CM) nails are the implants of choice
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Fig. 1 - AP pelvis on admission demonstrating a
pathological subtrochanteric fracture of his right femur.

to treat femoral ST fractures [1-3]. All subtrochanteric frac-
tures can be stabilized with long-stem CM nails, regardless of
the fracture pattern or degree of comminution. Short stem CM
nail cannot be recommended for ST fractures because of the
many iatrogenic problems and relatively high complication
rate [4-6]. In pathological fractures intramedullary nailing
appears safe and effective for treatment of metastatic bone

disease, and confers good functional results, pain relief, and
mobility [7].

However proximal locking screws of such devices pass
through the nail into the femoral head at a fixed angle (usu-
ally 130 or 135) and so assume a constant neck shaft angle.
Problems could therefore arise with the use of this device in
patients with an unusual neck-shaft angle.

We report the unorthodox use of a retrograde in-
tramedullary nail via antegrade technique for the treatment
of a subtrochanteric pathological femur fracture in the pres-
ence of significant coxa vara.

Case report

A 75-year-old male presented with a mechanical fall followed
by severe pain and unable to weight bear on the right lower
limb. He was known to have follicular non-Hodgkin’s lym-
phoma with femoral metastasis confirmed by MRI, bone scan
and a CT-guided biopsy. The metastasis has been previously
treated with a course of radiotherapy.

X-rays showed a pathological subtrochanteric fracture of
his right femur (Fig. 1), and a minimally displaced fracture of
the ipsilateral lateral tibial plateau.

There was also an appearance consistent with avascular
necrosis of the right femoral head and a pre-existing coxa vara
with a neck-shaft angle of 115 degrees (Fig. 2 ).

The low-neck shaft angle meant that we are unable to
consider the use of a conventional cephalo-medullary nail.

Fig. 2 - Lateral pelvis on admission with an appearance consistent with avascular necrosis of the right femoral head and a

pre-existing coxa vara with a neck-shaft angle of 115 degrees.
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Fig. 3 - AP and lateral views of pelvis and knee with nail and locking screws in-situ.

It was observed that a retrograde intramedullary nail intro-
duced antegrade would allow locking perpendicular to the
shaft into the femoral head given the more proximal position
of what would then be its proximal locking holes. We therefore
planned to perform antegrade intramedullary femoral nailing
with a femoral nail designed for retrograde insertion.

The ipsilateral tibial plateau fracture was treated conser-
vatively in a cylinder cast applied post fixation of the femoral
fracture.

Procedure

The patient was operated on within 24 hours of admission, un-
der general anesthesia, and was positioned on an orthopedic
traction table. The fracture was reduced under image intensi-
fier guidance.

An additional technical difficulty was experienced with re-
gards to limb positioning due to the presence of left sided ac-

etabular protrusion. This had rendered his left hip joint very
stiff, reducing its flexibility required for suitable limb position-
ing to allow image intensifier access. Lateral imaging of the
right hip proved problematic because of this.

A standard approach to the proximal right femur was per-
formed and standard antegrade technique used to introduce
guide wire into the proximal femur after which the femoral
shaft was reamed.

A 10 mm x 38 cm diameter retrograde nail was attached to
the retrograde insertion and targeting device as if a left sided
retrograde femoral nailing was performed. The nail was then
inserted antegrade into the proximal right femur.

The nail was locked proximally with two 5.5-mm cortical
screws into the femoral head, perpendicular to the nail and
shaft of the femur using the targeting device attached to the
nail. Distal anteroposterior locking was then performed free-
hand with a single 4.2-mm cortical screw through the nail’s
dynamic slot (Fig. 3).

The patient made a good recovery without complications
and was followed up regularly at the clinic. The follow up x-
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Fig. 4 - One-month postoperative check radiograph.

rays done 1-month post-op showed the fracture well aligned
with the proximal locking screws passing through into the
femoral head (Fig. 4). The patient was then regularly fol-
lowed up at monthly intervals until signs of healing developed

(Fig. 5).

Discussion

There are a number of different fixation options available for
the treatment of subtrochanteric fractures of the femur in-
cluding sliding hip screws, fixed-angle plate and screw de-
vices, intramedullary and cephalomedullary nails, of which
there are numerous variations, both long and short.
Cephalo-medullary devices are preferred to the first gener-
ation interlocking intramedullary nails to fix proximal femoral
shaft/subtrochanteric fractures as they utilize a locking screw
passing through the nail into the femoral head to form a
more stable construct [ 1,8]. They are also increasingly used
instead of internal fixation with plate-screw devices due to
being considered mechanically superior with a lower failure
rate, especially when used to treat unstable intertrochanteric
and subtrochanteric fracture patterns. They offer several ad-
vantages over plate and screw fixation: (1) the IM nail is
closer to the central axis of the femur than a laterally posi-
tioned plate, reducing the bending load on the implant; (2)
IM nails act as load-sharing devices capable of withstanding
cyclic loading and early weight-bearing in fractures having
cortical contact; (3) IM fixation offers a simple minimally in-

Fig. 5 - AP views of follow-up radiographs demonstrative of fracture healing.
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vasive technique that maintains the blood perfusion to the
fracture.

In the case of a pathological subtrochanteric fracture of the
femur, secondary to metastasis, a long intramedullary device
is preferable to sliding screw, plate and short IM devices, as
it provides better rotational and axial stability to the femoral
shaft. As well as providing a mechanically sound construct
for fracture fixation, it minimizes potential problems relat-
ing to further metastasis, which may subsequently develop
in the shaft distal to the original fracture site. Especially with
more unstable subtrochanteric fractures and patients who re-
quire early weight bearing, implant selection becomes critical.
Biomechanical studies reported that a small proximal diame-
ter led to greater fracture site motion, and a titanium implant
leads to twice the motion at the fracture site than a stainless-
steel implant. The choice of implant should be restricted to
those allowing minimal fracture motions especially in sub-
trochanteric fractures with significant comminution and seg-
mental bone loss.

Our technique of antegrade insertion of a retrograde in-
tramedullary femoral nail for the treatment of a pathologi-
cal subtrochanteric femoral fracture helped us to overcome
the obstacle of the low-neck shaft angle in our patient, which
precluded the use of the conventional cephalo-medullary nail.
Furthermore, we were neither able to fix the fracture a with
sliding screw nor fixed angle plate devices as these were con-
sidered suboptimal given the absence of distal stability and
potential for further metastases.

We believe that a retrograde intramedullary nail inserted
antegrade, enabling proximal locking with screws passing
into the femoral head, provides a mechanically sound fix-
ation of a subtrochanteric fracture, where a reduced neck-
shaft angle precludes the use of a standard cephalo-medullary
nail.

Author contribution

All authors have made equal contributions to the article.

Patient consent statement

Patient consent for publication has been obtained.

Provenance and peer review

Not commissioned; externally peer reviewed.

REFERENCES

[1] Russel TA, Taylor JC. Subtrochanteric fractures of the femur.
In: Skeletal trauma. Philadelphia, PA: WB Saunder; 1992.

p. 1832-78.

[2] French BG, Tornetta P 3rd. Use of an interlocked
cephalomedullary nail for subtrochanteric fracture
stabilization. Clin Orthop Relat Res 1998(348):95-100.

[3] Barquet A, Francescoli L, Rienzi D.

Intertrochanteric-subtrochanteric fractures: treatment with

the long gamma-nail. ] Orthop Trauma 2000;14:324-8.

Ekstrom W, Karlsson-Thur C, Larsson S, Ragnarsson B,

Alberts KA. Functional outcome in treatment of unstable

trochanteric and subtrochanteric fractures with the proximal

femoral nail and the medoff sliding plate. ] Orthop Trauma
2007;21(1):18-25.

O’Brien PJ, Meek RN, Blachut PA, Broekhuyse HM, Sabharwal S.

Fixation of intertrochanteric hip fractures: gamma nail versus

dynamic hip screw. A randomized, prospective study. Can J

Surg 1995;38(6):516-20.

Binkowski P, Reindl R, Berry GK, Iakoub E, Harvey EJ. A new

intramedullary nail device for the treatment of

intertrochanteric hip fractures: perioperative experience. J

Trauma 2006;61(6):1458-62.

Sharma H, Bhagat S, McCaul J, Macdonald D, Rana B, Naik M,

et al. Intramedullary nailing for pathologicalfemoral fractures.

J Orthop Surg 2007;15(3):291-4.

[8] Pugh KJ, Morgan RA, Gorczyca JT, Pienkowski D, et al. A
mechanical comparison of subtrochanteric femur fracture
fixation. ] Orthop Trauma 1998;12:324-9.

4

5

6

7


http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00395-8/sbref0008

	Antegrade insertion of a retrograde intramedullary femoral nail for treatment of a subtrochanteric pathological femoral shaft fracture in a patient with pre-existing coxa vara
	 Introduction
	 Case report
	 Procedure
	 Discussion
	 Author contribution
	 Patient consent statement
	 Provenance and peer review
	 References


