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An entry point medial to the tip of the greater trochanter is considered optimal for antegrade femur nail-
ing. The deforming forces in a subtrochanteric fracture often make it difficult to establish a perfect entry
point during antegrade cephalomedullary nailing. To overcome this problem, we report a simple tech-
nique of making a retrograde entry portal for select difficult subtrochanteric fractures. The technique was
used in 12 subtrochanteric fractures. Our indications were morbid obesity, revision nailing and atypical
fractures. The technique involves creating a nail entry portal through the fracture from distal to proximal
taking advantage of the abducted proximal fragment. Fracture reduction and nail insertion then proceeds
in a standard manner. Additional reaming of the thick endosteal lateral cortex through the fracture was
performed in atypical fractures. Satisfactory fracture reduction was achieved in all patients and 11 out
of the 12 fractures united in the series. 1 patient developed an infected nonunion and was considered
failure of treatment. The retrograde entry portal is a valuable alternative method that can be considered
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in nailing of difficult subtrochanteric fractures to establish an ideal entry point and nail trajectory.

© 2021 Elsevier Ltd. All rights reserved.

Introduction

The short proximal segment in subtrochanteric fractures is sub-
jected to severe deforming forces by the inserting pelvi-femoral
muscles often resulting in flexion, abduction and external rotation
[1]. This makes reduction and cephalomedullary nailing of these
fractures difficult. To nail such fractures successfully, it is important
to start with a proper entry portal after achieving a satisfactory
fracture reduction either by closed or open methods. The concept
of an ideal entry point for nailing of proximal femur fractures has
evolved over a period of time. Though nails with proximal bends
allow a more lateral entry to facilitate nail insertion, it has also
been shown that it can lead to lateral fracture gapping and unac-
ceptable varus deformity [2]. It can also increase strain and inci-
dence of fissuring at the thin lateral cortex and the possibility of
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medial cortical impingement [3]. The appropriate entry portal rec-
ommended with contemporary nail designs is just medial to the
tip of the greater trochanter in the coronal plane [4]. This more
medialised entry point has been shown to work best with most
of the modern nail designs in terms of clinical outcome [5,6]. In
spite of this current knowledge on nailing of subtrochanteric frac-
tures, sometimes it can still be difficult to achieve a perfect en-
try point and nail trajectory in select patients such as ones who
are morbidly obese, patients with atypical fractures and in cases
which had been previously nailed [7-9]. To overcome this prob-
lem, we report a technique of creating a trans-fracture retrograde
entry portal for establishing an ideal start point and nail trajectory
in such difficult subtrochanteric fractures.

Indications

The retrograde entry portal technique was used in 12 sub-
trochanteric fractures in 11 patients (table 1). Institutional review
board approval and informed consent were obtained for retrospec-
tive use of these patients’ data. 5 of them were revision nailing
procedures for failed fixations after initial plating or nailing, 3 were
bisphosphonate related atypical fractures and 4 were fresh sub-


https://doi.org/10.1016/j.injury.2021.03.004
http://www.ScienceDirect.com
http://www.elsevier.com/locate/injury
http://crossmark.crossref.org/dialog/?doi=10.1016/j.injury.2021.03.004&domain=pdf
mailto:Gavaskar.ortho@gmail.com
https://doi.org/10.1016/j.injury.2021.03.004

Dr.A. Gavaskar, Dr.P. Srinivasan, Dr.B. ] et al.

Table 1
Patients and summary of results.
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Fracture type (initial

Interventions/Construct with the use of

Age/ Sex failed surgeries) retrograde entry portal technique Fracture union/ Complications
1 47|M 32A2.1 CM nail (A2FN) Fracture united at 16 weeks
2 55/F 32A2.1 (failed ABP) CM Nail (A2FN) - plate construct with bone Fracture united at 20 weeks
grafting
3 62/F 32A3.1 CM nail (PFNA) Fracture united at 16 weeks
4 33/M 32B2.1 (failed CM nail) Revision CM nail (PFNA) with bone grafting Fracture united at 12 weeks
5 44/M 32B3.1 CM nail (A2FN) Fracture united at 16 weeks
6 49(F Atypical/ Bilateral I - CM nail (A2FN) - Bilateral Left side united at 24 weeks.
Il - Masquelet technique (right) Right side - nonunion -+infection
fracture still ununited after Masquelet
7 51/F 32A3.1 (failed ABP) I - Revision with a CM nail (A2FN) I - No union after 24 weeks
Il - Further revision to a CM nail (A2FN) - I - United 20 weeks after nail-plate
plate construct & bone grafting fixation
8 30/F 32A3.1 Revision to a CM nail (A2FN)- plate construct Fracture united at 16 weeks
(failed CM nail) with bone grafting
9 65/F 32C3.1 CM nail (PFNA) Fracture united at 16 weeks
10 40/M 32B3.1 Revision to a CM nail (A2FN) - plate construct Fracture united at 16 weeks
(failed CM nail) with bone grafting
11 58/F Atypical CM nail (A2FN) - plate construct Fracture united at 24 weeks

ABP - Angled blade plate
CM - cephalomedullary
A2FN, PFNA (proprietary names, Depuy - Synthes, India)

trochanteric fractures in patients with a body mass index (BMI)
of > 35. Fractures were classified according to the AO-OTA sys-
tem. The indications were chosen based on our prior experience
in treating these fractures with cephalomedullary nailing.

Surgical technique
Patient position

Patients were operated in lateral position with provision for flu-
oroscopy in two planes. The opposite limb was positioned with
the hip flexed to facilitate imaging in the lateral plane. The lat-
eral position helps in fracture reduction [10], removal of previously
failed implants and easy retrograde guide wire passage and re-
trieval proximally. The iliac crest was included in the surgical field
to allow for bone grafting.

Approach, retrograde guide wire insertion and reduction sequence

A 4-5 cm lateral vastus splitting approach was used to get
access to the fracture. A 4 mm drill bit was drilled retrograde
through the unreduced fracture parallel to the lateral cortex and
made to exit proximally medial to tip of the greater trochanter in
the coronal plane and at the junction of anterior 1/3 and posterior
2/3 in the sagittal plane (fig 1). This was followed by passage of the
3.2 mm reversed ball tipped guide wire in the same direction and
retrieved through a proximal incision intended for nail insertion. In
revision cases requiring an elaborate open approach, the same inci-
sion used for fracture reduction was extended proximally for guide
wire retrieval and nail insertion. Once the guide wire was retrieved
proximally, the proximal fragment was reamed retrograde using
the 14 mm proximal flexible end cutting reamer widening the en-
try portal for insertion of the cephalomedullary nail (A2FN, Depuy
- Synthes: India - fig 2). This was followed by fracture reduction
and the ball tipped guide wire was manipulated across the frac-
ture into the distal fragment. The distal fragment was reamed in
an antegrade manner after fracture reduction. In cases where nails
with big proximal diameter were used (PFNA2, Depuy - Synthes:
India), additional antegrade reaming was performed using the 16.5
mm entry reamer was performed to create the required space for
the wide portion of the nail in the proximal segment.
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In fractures that have been previously nailed with a lateralised
entry point, we used one or two anteroposterior poller screws
in the proximal fragment centred on the previous nail trajectory
before creating the new entry point in retrograde fashion. This
helped to preserve the new medialised entry point and prevent the
nail from falling laterally into the previous track.

In most patients with failed fixations, it was our preference to
use a nail-plate construct (see figure, supplemental digital content
1, showing the steps and the final result after nail - plate construct
using a retrograde entry portal). In these cases, after retrograde es-
tablishment of the entry portal and reaming, fracture was reduced
and a lateral 3.5/ 4.5 mm plate positioned posterior to the planned
nail trajectory was used to valgise the proximal fragment and load
the nonunion site with the help of an articulated tension device
(ATD). This was followed by nail insertion and grafting.

Reaming in atypical fractures

In atypical fractures, we preferred reaming of both the proximal
and distal fragments through the fracture site in order to prefer-
entially ream the thickened lateral cortices under vision using (6
- 8 mm) sharp end cutting reamers (fig 3). In cases where the
medullary canal was found closed, we opened the canal through
the fracture site using a 4 mm drill bit under fluoroscopy before
using reamers to widen it (fig 4). Once reaming was completed,
the chosen nail was inserted antegrade and locked on both sides. If
the lateral cortex still deflected the nail medially drifting the prox-
imal fragment into varus, additional steps in the form of a poller
screw/ pin placed medial to the nail, further additional reaming
of the lateral cortex and or positioning a small lateral plate to se-
curely hold the reduction during nail passage may be required to
prevent varus malreduction (fig 5).

Results

The mean age of patients was 48.5 years (30 - 65 years). Pa-
tients were followed up for a mean of 17 months (12 - 25 months).
One patient was lost to follow up. Fracture reduction was consid-
ered satisfactory if the neck - shaft angle was with in 5* of the
normal side in the coronal plane without fracture distraction and
good bone to bone contact in the sagittal plane without any angu-
lar deformity of the proximal fragment. Fractures were considered
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Fig. 1. Technique of making a retrograde entry portal for a subtrochanteric fracture on a saw bone model. With the proximal fragment abducted (1A), the 4 mm drill bit is
aimed to exit just medial to the tip of the greater trochanter in the AP plane (1B) and junction of anterior 1/3 and posterior 2/3 in the lateral plane (1C). If a more medial

entry point is required as in revisions or atypical fractures, it can still be achieved without much difficulty (1D).

Fig. 2. The entry point is reamed using a 14 mm reamer to establish the nail trajectory parallel to the lateral cortex (2A & B).

united if patients can bear weight independently without pain and
bridging callus can be visualised on biplanar radiographs.

The fracture reduction was classified as satisfactory in all pa-
tients. No intra-operative complications related to the technique
was encountered. Weight bearing as tolerated was allowed in the
immediate postoperative period. No loss of reduction was seen.
10 of the 12 fractures in our series had united after the index
surgery with in a 6-month period. 1 patient who underwent re-
vision nailing after a failed blade plate fixation failed to unite at
6 months and had to be revised again to a nail plate construct
with bone grafting. She ultimately united 5 months after the sec-
ond revision. 1 patient with bilateral atypical fractures suffered
from delayed deep infection on the right side. At 6 months, her
left side fracture had united and she was planned to undergo 2-
stage Masquelet technique [11]. She underwent debridement, re-
section of devitalised bone, antibiotic loaded cement spacer and
temporary stabilisation with an antibiotic coated locked plate. Her
infection was controlled but was lost to follow up before stage II of
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Masquelet procedure. She did not want to undergo further treat-
ment with us and was considered a failure in terms of assessing
results.

Discussion

Starting with an accurate entry point is considered crucial for
successful nailing of subtrochanteric fractures. An eccentric entry
point can lead to fracture malreduction resulting in varus defor-
mity, instability at the fracture site, limb shortening and can ul-
timately lead to failure of fixation [12]. Generalisation of an ideal
entry point is debatable since it has been shown to vary with pa-
tient’s proximal femur morphology [13]. The ideal start point as a
routine is more medial to the tip of the greater trochanter and it is
important to err on the medial side than lateral especially in sub-
trochanteric fractures to prevent varus [14]. Even a 2-3 mm shift
laterally has been shown to gap the fracture significantly and cause
malalignment [15]. Streubel et al, showed the ideal entry point was
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Fig. 3. The thickened lateral cortex (saw bone simulation - black oval) in atypical fractures can be effectively dealt with the retrograde technique (3A). A short solid end
cutting reamer provides effective control to trim the lateral cortex (white oval) which is paramount for an appropriate nail trajectory to prevent varus deformity of the

proximal femur (3B & C).

Fig. 4. An atypical fracture with a completely closed medullary canal of the proximal and distal fragments (black arrows) and grossly thickened lateral cortex (white oval
4A). Intra-operative image confirms the completely sealed medullary canal (4B). Retrograde preparation of the entry portal, nail trajectory (4C & D) and trimming of the
thickened lateral cortex (black oval - 4E) help achieve anatomical fracture alignment.

at a mean of 3 mm medial to the tip of the greater trochanter us-
ing a nail with a 6* mediolateral bend [16]. Both the nails used in
our series had a 5* mediolateral bend, hence aiming for a slightly
more medial entry point was preferable.

Achieving this more medial entry point in an antegrade fashion
is often more difficult in obese patients, previously failed nailing
procedures and in atypical fractures due to varus remodelling. Cre-
ating the entry point in a retrograde fashion in such situations is
easier and more predictable. In retrograde drilling, the drill bit is
aimed in a distal - lateral to proximal - medial direction through
the fracture and hence it is not restrained by either soft tissues
or the bony anatomy. In comparison, drilling antegrade requires
drilling in proximal - medial to distal - lateral direction often fight-
ing the gluteal musculature and the flare of the iliac crest (fig 6).
Even in lateral position antegrade drilling to achieve a perfect nail
trajectory can be difficult in atypical fractures because of their
varus morphology and requires excess valgisation of the proximal
segment to achieve the correct alignment.
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Similarly, retrograde reaming will always ream out the proxi-
mal medial bone even in osteoporotic fractures courtesy of the di-
rection of drilling and reaming. This will prevent reamer induced
creep of the weak lateral wall allowing the nail track to fall lat-
erally with progressive reaming [17]. Since the proximal fragment
is reamed before fracture reduction, the amount of time spent on
holding the fracture reduced is much lesser and can minimise the
overall time spent on fracture reduction and the entire process of
nailing. To avoid the problems with antegrade nailing, DiCicco et al
reported on the use of retrograde femoral nailing through the knee
in select subtrochanteric fractures. They published satisfactory re-
sults in a small subset of patients though the union time was pro-
longed in a few patients. The technique avoids nail induced frac-
ture site deformation due to antegrade entry point related prob-
lems and can be used in some low subtrochanteric fractures [18].

The importance of a more medial entry point is paramount for
nailing of bisphosphonate induced atypical fractures. Implanting a
trochanteric entry nail through a more medial entry point helps
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Fig. 5. Atypical fracture in a year-old female (5A). The retrograde entry portal technique (5B) and reaming of the proximal fragment was performed. In spite of a good
reduction (5C) the fracture drifted into varus with the nail passage (5D). Further correction was done using medial blocking pins (5E) and further valgised with a lateral
plate (5F). Final reduction (5G & H) shows good alignment in both planes.

Fig. 6. With the retrograde technique, it is easier to keep the guide pin parallel to the lateral cortex going from (lateral distal to medial proximal) (6A & C) compared to
antegrade pin passage (6B & D) using the same entry point. With the antegrade technique, the pelvis often drives the trajectory from (lateral proximal to medial distal)
which can predispose the proximal fragment to varus displacement.
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achieve valgus of the proximal segment due to mismatch between
the nail and the proximal femur geometry [19]. The retrograde
technique helps in medialisation of the entry point much more
easily than the antegrade technique in such cases. These fractures
also have thickened lateral cortex due to variations in bone re-
modelling. This thickened lateral beak needs to be preferentially
reamed in order avoid the reamer taking the path of least re-
sistance medially creating a varus deformity at the fracture. Sev-
eral techniques have been described to ream the lateral endosteal
beak such as excess valgisation of the proximal fragment using an
unicortical Schanz pin and lateralisation of the guide wire using
a bone hook [20]. While these are valuable techniques, we have
found the lateral endosteal beak to be very thick and sclerotic mak-
ing antegrade focussed reaming with side cutting reamers difficult
and incomplete. Our preference is to ream the lateral cortex retro-
grade through the fracture site under vision using short solid end
cutting reamers from the knee arthroscopy set under vision. This
offers excellent control of the reaming process making it more re-
liable, less time consuming and complete in terms of thinning out
the lateral endosteal beak. We have also encountered cases with
the medullary canal completely sealed off at the fracture site with
the remodelled bone making antegrade reaming extremely diffi-
cult. Retrograde drilling through the fracture site to create a proper
channel for the nail is invaluable in such cases.

The union rate of 83% in the series after the index surgery
is lower compared to previously published reports [21,22]. This
is predominantly due to the type of fractures included- Only 33%
were fresh fractures in normal bone and the rest were either failed
fixations or bisphosphonate related atypical fractures. All fresh in-
juries and 4/5 failed fixations united after the index surgery and
1 failed fracture united after the second revision. So, an open ap-
proach did not negatively affect union rates and this has been
shown by previous authors too [23].

The main limitations of the study were the small sample size
and lack of a comparison group. The study was also retrospective
and a single surgeon series. The technique requires an open ap-
proach, which if done in a biological manner has not been shown
to interfere with bone union or increase wound healing problems.
Larger prospective controlled studies can help validate the utility
of the technique compared to conventional methods.

Conclusions

The retrograde trans-fracture entry portal is a simple alter-
nate technique for establishing a more medial entry point and an
ideal nail trajectory for cephalomedullary nailing in select sub-
trochanteric fractures. The technique is useful in revision nail-
ing for previously failed fixations, atypical fractures and morbidly
obese patients, where there are potential difficulties in accessing
the proper entry point or maintaining an ideal nail trajectory.
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