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Background

IM nails are the gold standard of subtrochanteric fractures management. Indications to
use a short rather than a long nail remain unclear. Operative complications of
subtrochanteric fractures reach up to 25%.

Objective

Retrospectively compare clinical and radiographic outcome of subtrochanteric fractures
treated by long and short intramedullary nailing, analysing rates of complications

Methods

390 patients were chosen from the archives. 194 patients were available: 70 treated with
a short intramedullary nail (Group A), while 124 with long one (Group B). Radiographic
evaluation at 6 and 12 months assess failure of the osteosynthesis. Clinical outcomes
were the return to normal activities prior trauma and VAS scale. Group A mean age was
81.37 years, group B mean age was 78.9 years (29-99, SD: 15.38).

Results

Radiografic Healing was found in 66 patients (94.28%) in group A, while in 116 patients
(94.54%) in group B. Pseudarthrosis was found in 4 cases (5.71%) in group A, while in 8
cases (6.45%) in group B. Implant failure occurred in 5 cases: one required revision of
fixation, while 4 require hip replacement. 59 patients of group A (84.29%) returned to
social life, while 102 patients (81.94%) in group B. Group A mean VAS was 1.55, Group B
mean VAS was 1.49.

Conclusion

Comparison of the two group showed no differences. Complication percentages are in
line with literature. Optimal reduction and fixation allow high percentage of healing and
return to social life.

INTRODUCTION trochanteric region, which makes more difficult the healing
of the fracture. (Figure 1)
Subtrochanteric fractures account for 10-35% of the proxi- Complex fractures with medial support failure present
mal fractures of the femur.! high rates of fixation failure and reoperation.?
Due to the predominance of cortical bone, this region Due to the anatomical features of the subtrochanteric
presents a weaker vascularization than the trans regi?rzl, the treatment of these fractures remains challeng-
ing.h

a Corresponding author:

Medetti Marta, medetti.marta@gmail.com


https://doi.org/10.52965/001c.38613
mailto:medetti.marta@gmail.com

Subtrochanteric femoral fractures: A case series of 194 patients treated with long and short intramedullary nails

Figure 1. Subtrochanteric fracture

Figure 2. Treatment of subthocanteric fracture: IM
nail and cerclage.

Over the years have been developed many classification
systems for subtrochanteric femur fractures. The Russell-
Taylor classification is based on involvement of the lesser
trochanter and fracture extension up to the piriformis fossa
and is primarily used in our study.*

Operative management of subtrochanteric fractures is
the main treatment. Intramedullary nails (IM) and ex-
tramedullary plates are the first surgical implant options.
Of these, IM nails have a biologic and biomechanical supe-
riority, and in years have become the gold standard (Figure
Z)~5’6

Today the use of IM nail is a minimal invasive technique
allowing for short skin incisions and less blood loss com-
pared with other techniques requiring more surgical ex-
posure, reduced infection rate, minimal tissue damage, a
shorter operating time and early weight bearing.”8 The use
of a short rather than a long nail is still debated in litera-
ture.?

Operative complications of subtrochanteric fractures in-
clude malunion, nonunion, infection, implant breakage and
their incidence reached up to 25%. Mortality rates at one
year have been shown to be approximately 27%,with an
increase in recent years due to the recent Covid 19 pan-
demic.10,11

Aim of this study is to retrospectively compare clinical
and radiographic outcome of subtrochanteric fractures
treated by long and short intramedullary nailing, analysing
rates of complications in term of malunions, non-union,
implant breakages.

ETHICAL CONSIDERATIONS

The institutional review board of the involved hospitals
decided that no ethical approval was necessary as it was
thought that for this retrospective study the informed con-
sent of the patients was sufficient.

MATERIALS AND METHODS

390 patients were chosen from the archives recorded into
Orthopaedics and Traumatology departments of the IRCCS
San Matteo hospital in Pavia and Edoardo Agnelli Hospital-
Pinerolo (TO).

All patients suffered from a subtrochanteric fracture and
were treated with intramedullary nailing between January
2010 and December 2019.

Inclusion criteria was clinical and radiological follow-up
of at least 12 months. At the time of the evaluation 35 pa-
tients were dead and 16 did not compete the follow-up. 194
patients were available for the examination.

70 treated with a short intramedullary nail (Group A)
and 124 with a long intramedullary nail (Group B).

Radiographic evaluation was performed at 6 and 12
months after surgery, in order to assess the presence of fail-
ure of the osteosynthesis. Clinical outcomes were evaluated
by the return to normal activities prior trauma and VAS
scale at mean follow up of 17.4 months (12-108 months).

GROUP A

Mean age at the time of surgery was 81.37 years (52-97
years, SD: 9.91). 44 patients were woman (62.86%) and 26
patients were men (37.14%). Mean BMI was 22.71(16 - 300,
SD 43.86). 2 patients (2.94%) had a BMI greater than 30. At
the time of trauma 14 patients (20.59%) were active smok-
ers.

Subtrochanteric fractures were classified according to
the Russel-Taylor classification: 55 patients suffered from a
type IA (78.57 %), 12 patients type IB (17.15 %) and 3 pa-
tients (4.28 %) type IIA. 36 patients (51.43%) required an
open reduction.

GROUP B

Mean age at the time of surgery was 78.9 years (29-99 years,
SD: 15.38). 84 patients were woman (67.74 %) and 40 pa-
tients were men (32.26%). Mean BMI was 23, 4,17 (17-31,
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SD 4,17). 8 patients (6.9%) had a BMI greater than 30. At
the time of trauma 17 patients (13.79%) were active smok-
ers. Subtrochanteric fractures were classified according to
the Russel-Taylor classification: 26 patients suffered from a
type IA (20.96 %), 60 patients type IB (48.38 %) and 38 pa-
tients (30.65%) type IIA. 48 patients (38.71%) required an
open reduction and in 16 patients (12.90%) cerclage were
needed in order to maintain an acceptable reduction

RESULTS
GROUP A

Healing of the fracture was found in 66 patients (94.28%).

Pseudarthrosis was found in 4 cases (5.71%), all treated
with closed reduction and no cerclages. 2 of them had a BMI
over 25 and the other were active smokers.

Implant failure occurred in 3 cases (4.28%): in one case a
new reduction and fixation with a Dynamic Hip Screw Plate
(DHS) was needed, in 2 case hip replacement was performed
by using a doubled tapered conical stem (Modulus-R stem
— Lima corporate)

59 patients (84.29%) returned to social life and at their
daily activities prior to the trauma.

Mean VAS at 12 months was 1.55 (1-2, SD 1.28)

GROUP B

Healing of the fracture was found in 116 patients (94.54%).
2 patients (1.61%), treated with open reduction, suffered
from varus consolidation, who did not require surgery.

Pseudarthrosis was found in 8 cases (6.45%), all treated
with closed reduction and no cerclages. 6 of them had a BMI
over 25 and the other were active smokers. In 2 cases of im-
plant failure required revision surgery was needed and a hip
replacement was performed (Modulus-R stem — Lima cor-
porate).

Removal of the nails, upon fracture healing, occurred in
2 patients (1.61%).

102 patients (81.94%) returned to social life and at their
daily activities prior to the trauma.

Mean VAS at 12 months was 1.49 (1-2, SD 1.42)

DISCUSSION

Operative management of subtrochanteric fractures in-
tramedullary nails (IM) have become the gold stan-
dard.®"The long medullary nail has a biomechanical ad-
vantage over a short nail as it provides better stability due
to a longer lever arm and protects the remaining femoral
shaft below the fracture site by preventing the appearance
of peri-implant fractures. On the other hand, the use of a
short nail has several advantages such as shorter operating
and fluoroscopic times, lower blood losses and lower costs
than the long nail.10

Subtrochanteric fractures usually occur in elderly pa-
tients, due to bone frailty, age and comorbidities, or in
young people following high-energy traumas, and in both
cases, it is important to limit surgical time and limit blood
loss during surgery. Considering these factors, the use of a

Figure 3. Case of implant failure

short nail appears to be more advantageous, especially in
elderly patients and in young people with multiple trau-
mas. 12

We retrospectively compared the two group and we
found a high rate of consolidation: 94.28% in group A and
94.54 % in group B. Regarding clinical recovery, the return
to social life and to daily activities was similar in the two
groups compared (84.29% in group A, 81.94% in group B).

Varus and procurvatum malunion or nonunion are the
most common complications of IM fixation due mainly to
improper intraoperative anatomical reduction.!3-15

We observed 1.61 % of varus deformity and a percentage
of pseudarthrosis of 5.71% and 6.45%. Both results are in
line with the current literature, which report an incidence
of pseudarthrosis and of revision surgery from 2% to 10%
and all patients presented a risk factor for non-union.12-16

In 4 cases of implant failure hip replacement was needed
in order to gain hip stability (Figure 3-4). Modular stems
were used in order to obtain a fixation distal as needed
and to reconstruct the proximal portion with the length of
body. Modular distal-fixation stems ease the intraoperative
anatomy reconstruction. A modular double-tapered conical
stem was employed in 2 cases of revision of 2 short nail fail-
ure, by achieving proximal fit and fill and distal fit in the
femoral canal,!” while in other 2 case of failure of long nail
a modular tapered conical revision stem!® was needed.

All varus consolidation were found in Russel and Taylor
Type IIA fractures. In current literature there is no direct
correlation between anatomical classification and malu-
nion.!?

In several studies exists a direct correlation between the
number of risk factors per patient and the risk of mal-
union and non-union.!>16,20,21 Extending the research to
other bone segments as well, it appears clearly that there
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Figure 4. Revision with hip replacement.

is a direct correlation between smoking habits and pseudo-
arthrosis.22.23

About the use of cerclages, they can be a good compro-
mise to obtain and maintain an acceptable reduction by
limiting soft tissues invasiveness, but due to their influ-
ence on periosteum can lead to pseudoarthrosis.2425 We
employed cerclages in 16 patients, but no one of them had
consolidation defects.

Comparison between the two group showed no differ-
ences either in terms of radiographic healing or clinical
out-come.

Although intramedullary nails are commonly used in
subtrochanteric fractures, the indications to use a short
rather than a long nail remain unclear and often depend
on the surgeon’s habits and preferences. In fact, results re-
ported in literature comparing the two nails do not high-
light significant differences.10,26

The limitations of this clinical study, its retrospectivity,
and the limited sample size, are common to many other
studies concerning this type of fracture due to their low in-
cidence.

CONCLUSIONS

The amount of not alignment and the achievement of a
good intraoperative reduction, as well as certain risk factors
in patient history, correlate with poor clinical and radi-
ographic outcome and with the onset of complications. It
is mandatory to consider the characteristics of the patient
and to evaluate its risk to develop complications. Obtaining
a stable fixation without alignment defects is the key to
reach clinical and radiographic healing of subtrochanteric
fractures of the femur.

Optimal reduction and fixation, also making use of the
use of cerclages, allow in selected patients a high percent-
age of healing and a good return to social life.
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