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Results of Treatment of Subtrochanteric Femoral
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Fixation Nail (LTFN)
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ABSTRACT

PURPOSE OF THE STUDY
This retrospective study reports on the clinical results of a group of 23 patients with subtrochanteric femoral fractures
using the Long Trochanteric Fixation Nail (LTFN).

MATERIAL

Between January 2005 and January 2008, 23 patients (20 women, 3 men; average age: 64.8 years old) with subtro-
chanteric femoral fractures were treated surgically. According to the AO/ASIF Classification, the most frequent fracture type
was an 32-A1. They were also classified regarding the Seinsheimer Classification, in which the commonest type was the
IIB. Of the 23 fractures, 14 of them had been the result of an unexpected fall, 2 were the result of a high-energy trauma
and 7 consisted of pathologic fractures.

METHODS

All the patients were treated using the LTFN device and they all received clinical and radiological follow-ups at least until
their fractures were consolidated. The average surgery time, average decrease in haemoglobin in the first 24 hours post-
surgery, average need for red blood cell transfusion, postoperative mortality at a 6th month follow-up, time to autonomous
deambulation, most frequent destination at the time of discharge, average time for consolidation of the fracture and ave-
rage follow-up time were reported. Intraoperative and postoperative complications were also recorded.

RESULTS

The average surgery time from cut to stitch was 97.45 minutes with the decrease in haemoglobin averaging 26.45 g/L and,
on average, the need for red blood cell transfusion was 1.12 concentrates. In the first postoperative week, 57.1% of the
total number patients were capable of deambulation. The time to hospital discharge was 12.9 days. After an average fol-
low-up of 13.9 months, total weightbearing was achieved in the 64.7% of the patients. The average consolidation time was
21.6 weeks and none of the patients developed pseudoarthrosis. Technical failures were seen in 4.3% of the cases: 1 pati-
ent suffered a migration of the distal locking screw. There were no cases of deep infection, cut-out, bending/breaking of
the implant, malrotation or fracture of the femoral shaft at the tip of the implant.

DISCUSSION

From a mechanical point of view the use of a long intramedullary nail in combination with a blade or a screw seems to
be the most appropriate treatment for subtrochanteric fractures of the femur. Despite the improvement of implants and sur-
gical techniques, failures due to complications are still considerable. The low distal shaft diameter of the LTFN, in combi-
nation with an extremely precise positioning of the blade in the middle of the femoral head, can prevent mechanical com-
plications. Open reduction and cerclage cabling may be required so as to obtain a correct alignment of the fracture.

CONCLUSSION

We conclude that the LTFN is a safe and reliable intramedullary device for the treatment of subtrochanteric fractures of
the femur. Deambulation within the first postoperative surgery is possible when positioned properly. Its implantation requi-
res more surgical time than the standard nails.
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INTRODUCTION

It is projected that a dramatic increase in the elderly
population will lead to a higher incidence of osteoporo-
sis. As a consequence, the number of subtrochanteric
fractures of the femur is expected to rise in the coming
years. Subtrochanteric femoral fractures are not easy to
treat successfully. Despite the improvement of implants,
complication rates account for 10-20% of the total fai-
lures (3, 4, 7, 23, 24, 25, 27). Implant failures mainly
occur in the first six months after the operation and cut-
out of the neck screw has been reported to be the com-
plication most often associated with the failures. It has
been shown that the subtrochanteric region is the part of
the femur with the highest concentration of biomecha-
nical stress. Fractures in this region mainly affect the
cortical bone and consequently they require longer time
to heal than those affecting the cancellous bone. Both
the concentration of high stress and the affectation of
the cortical bone might be the reasons for the high com-
plication rates in the treatment of these fractures (7, 22).

Outcomes of treatments using alternative implants
[Trochanteric Fixation Nail (TFN, Synthes®), Proximal
Femur Nail (PFN, Synthes®), Long Proximal Femur
Nail (LPFN, Synthes®), Gamma Nail (Stryker®)] have
already been described in the literature (6, 15, 18, 19,
23,27). The purpose of our study is to evaluate the results
for the treatment of subtrochanteric hip fractures with
the AO Long Trochanteric Fixation Nail (LTFN).

MATERIAL AND METHODS

The Long Trochanteric Fixation Nail (LTFN)

The LTFN implant is made of titanium alloy combi-
ned with niobium (7%) and aluminium (6%). It consists
of a cannulated nail with a variable length ranging from
300 to 460mm. The distal part is available in 10, 11 or
12 mm diameters, while its proximal part measures 17
mm in diameter. A 6° angle is formed by both parts and
the implant has an anatomical anteversion of 10°. At its
proximal end a cannulated helical blade of 11mm is
inserted into the femoral neck. The angle between the
nail and the blade is available in 125, 130 and 135°. At
the distal end of the nail there is a hole for distal loc-
king. The LTFN provides the possibility to choose bet-
ween using either a round or the oval locking hole, so
as to permit static or dynamic locking respectively. It is
available for both the left and the right side.

Surgical technique

The patient is placed in a supine position on a radiot-
ransparent fracture table and the fracture is reduced by
a combination of traction, rotation and flexion of the hip.
Fluoroscopy [anteroposterior (AP) and cross-table pro-
jections] verifies the correct reduction and helps in selec-
ting the proper length and angle of the nail before dra-
ping. A 5 cm incision is made in the skin proximal to
the great trochanter and in line with the femoral shaft.
Then the fascia and the muscles are dissected. The ent-
ry point is located at the tip of the great trochanter in the

ORIGINAL PAPER
PUVODNI PRACE

AP view and between the anterior third and the two
posterior thirds in the cross-table view. After manually
palpating this point, a 2.5 mm diameter guide wire is
introduced through the nail into the medullary canal.
Fluoroscopy imaging is performed in order to verify the
correct location of the guide wire. Initially the proximal
part of the canal is reamed using a 17 mm cannulated
reamer over the guide wire and using a protective slee-
ve. The medullary cavity is reamed 0.5 by 0.5 mm until
it reaches a diameter 1 mm smaller than the diameter of
the chosen nail. The intramedullary nail is introduced
manually into the femoral shaft and the image intensifier
is used to verify the proper positioning. An aiming arm
is attached to the insertion device and a buttress/com-
pression nut is fixed onto it. A 3.2 mm diameter guide
wire is introduced through the femoral neck into the
femoral head and countersunk approximately 5 mm
below the subchondral cancellous. The position is veri-
fied using the image intensifier since the guide wire must
be centred in the femoral head in both the anteroposte-
rior and cross-table view. The insertion hole for the
blade is reamed using an 11 mm reamer and the blade
is fully inserted and then locked. Free-hand distal loc-
king is performed using fluoroscopy imaging for verifi-
cation.

Clinical study

This is a retrospective study of patients who showed
a subtrochanteric fracture of the femur and who were
treated with the LTFN between January 2005 and Janu-
ary 2008. All the patients of the study were treated in
a 3" level educational hospital. The operations were per-
formed either by consultants or by resident doctors in
training under the direct supervision of consultants. All
the patients received clinical and radiological follow-ups
at least until their fractures were consolidated. Those
patients not attending posterior clinical follow-up were
contacted via telephone.

The data that was recorded for the patients and the
fractures included: gender, age, side, mechanism of frac-
ture and ASA. Fractures were classified using the preo-
perative radiographs and without any prior knowledge
of the results of the treatment. They were both classifi-
ed using the AO/ASIF classification (16) and the Seins-
heimer classification (22) systems. The average surgery
time, average decrease in haemoglobin in the first 24
hours post-surgery, average need for red blood cell trans-
fusion, postoperative mortality at a 6 month follow-up,
time to autonomous deambulation, most frequent desti-
nation at the time of discharge, average time for conso-
lidation of the fracture and average follow-up time were
reported. Intraoperative and postoperative complicati-
ons were also recorded.

RESULTS

A total of 23 patients who met the inclusion criteria
were included in the study: 20 women and 3 men. Of
the 23 fractures, 14 of them had been the result of an
unexpected fall, 2 were the result of a high-energy trau-
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Fig. 1. Radiography showing the frontal view of the right hip
of a 58-year-old patient who had suffered a high-energy trau-
ma and presented with a subtrochanteric femoral Seinsheimer
type-1V fracture (a); a LTFN device was implanted and open
reduction and cerclage cabling prior to nailing were required
in order to achieve the correct reduction of the fracture (b);
the fracture fully healed after 15 weeks after surgery

ma and 7 consisted of pathologic fractures. The avera-
ge age was 64.8 years old (range: 25-98 years old).
A total of 8 fractures occurred on the right-side and 15
occurred on the left-side. Patients were classified as
ASA-I (2 patients), ASA-II (10 patients) and ASA-III
(11 patients). Of the 23 fractures, 6 of them were clas-
sified as 31-A2, 6 as 31-A3 and 11 as 32-Al according
to the AO/ASIF classification system. They were also
classified according to the Seinsheimer classification
system as follows: 2 type IIA, 7 type 1IB, 6 type IIC, 4
type IIIA, 3 type IV and 1 type V. None of the fractures
were classified as type I or IIIB.

Average surgery time was 97.45 minutes (range:
60-210 minutes). Decrease of haemoglobin in the first
24 hours post-surgery averaged 26.45 g/L (range:
15-53 g/L) and the average need for red blood cell
transfusion was 1.12 concentrates (range: 0-3 con-
centrates). The follow-up time averaged 13.9 months
(range: 6-38 months).

Weightbearing was permitted after 48 hours post-
intervention according to patient’s tolerance level. In the
first postoperative week 12 patients (57.1%) were able
to walk with the help of crutches or another person.
A total of 13 patients (56.5%) went directly to their own
homes and 7 patients (30.4%) went to a rehabilitation
centre. Three patients (13%) passed away in the hospi-
tal: 2 patients died within the first postoperative month
due to the natural progression of their cancer and 1 pa-
tient died due to an acute renal failure. Time to hospital
discharge averaged 12.9 days (range: 7-26 days).

During the intervention a total of 4 patients (17.4%)
required open reduction and cerclage cabling prior to
nailing so as to achieve correct reduction of the fractu-
re (Fig. 1). No intraoperative complications were found.
At the 6™ month follow-up no complications were found
as a result of cutting out of the helical blade. A techni-
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Fig. 2a—c Anteroposterior radiography of the left hip of a 66-
year-old man presenting with a Seinsheimer type-IIA fracture
(a); post-operative x-ray imaging radiography after stabili-
zing the fracture with the LTFN (b) shows the selection of a too
short distal screw (c); after 6 months, both complete consoli-
dation of the fracture d) and autonomous deambulation had
been achieved, even though the x-ray imaging control showed
a migration of the distal screw (e)

cal failure occurred in 1 patient who showed a migrati-
on of the distal locking screw, but consolidation of the
fracture and autonomous deambulation were achieved.
No case of infection was reported and none of the
implants needed to be removed.

A total of 6 patients (26.1%) died within 6 postope-
rative months, but they had all shown signs of consoli-
dation before passing away. No patient died of causes
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directly related to the surgery. At the 6-month follow-
up, total weightbearing was achieved in the 64.7% of the
remaining patients. The average consolidation time was
21.6 weeks (range: 8-60 weeks) and none of the patients
developed pseudoarthrosis.

DISCUSSION

From a mechanical point of view the use of a long
intramedullary nail in combination with a blade or
a screw seems to be the most appropriate treatment for
subtrochanteric fractures of the femur (12, 17). Howe-
ver, because of the wide variety of implants and high
complication rates the definitive type of implant may
have not been designed yet.

The current failure rates of the most frequently used
intramedullary nails vary from 10 to 20% (3, 8,9, 15,
23). The most commonly described failures are due to
cut-out of the neck screw, migration of the distal screw,
fracture of the femoral shaft at the tip of the implant,
malrotation and deep infection (15, 23). After 6 months,
only 1 of our patients (complication rate: 4.3%) had
a complication and it was caused by the migration of the
distal screw, probably due to the selection of a screw that
was, in fact, too short (Fig. 2). Patients were followed
up on for an average time of 13.9 months (range: 6-38
months) and no further major complications were repor-
ted. All the fractures that were included in the study con-
solidated and no cases of pseudoarthrosis were found.
It is important to mention the complete absence of frac-
tures at the tip of the implant, which corroborates with
the other outcomes reported in studies about intertro-
chanteric fractures treated with the Trochanteric Femo-
ral Nail (Synthes®) (23). Just like the TFN the LTFN fea-
tures a helical blade for stabilising the head and neck
fragment as well as a locking mechanism in the cannu-
lated nail to prevent the rotation of both fragments.
Lenich demonstrated the importance of an extremely
precise positioning of the blade in the middle of the
femoral head (14). A low distal shaft diameter results in
a minor stress concentration at the tip (23). As seen in
our study, all these technical features can prevent
mechanical complications from occurring when the
implant is correctly inserted by a surgeon who is high-
ly familiar with the use of intramedullary nails.

Seinsheimer reported that the type-IIIA fractures
(a three-part spiral subtrochanteric fracture in which the
lesser trochanter is part of the third fragment), according
to his own classification system, are the most unstable
subtrochanteric fractures (22). There were 4 out of the
23 patients (17.4%) of our study who showed this type
of fracture: 2 of them achieved autonomous deambula-
tion within the first postoperative week, 1 was capable
of deambulation within the first 3 postoperative months
and 1 was unable to walk without assistance at the 6
month follow-up.

It has been reported that the need for open reduction
and cerclage cabling is usually required in order to obta-
in a correct alignment of unstable subtrochanteric frac-
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tures of the femur. Compared to recent studies, the out-
comes of this study are pretty much the same (5, 20). In
4 cases (17.4%) open reduction and cerclage were repor-
ted, 3 of which achieved deambulation within the first
10 postoperative days. The 4™ case showed consolidati-
on signs in the x-ray but the patient was still not capa-
ble of autonomous deambulation at the 6 month follow-
up. Open reduction and cerclage has not been reported
to be detrimental to fracture healing and should be con-
sidered a useful surgical manoeuvre when satisfactory
alignment of the fracture cannot be achieved by close
reduction.

In our study, 57.1% of the total number of patients
were capable of deambulation within the first postope-
rative week and this percentage increases to 64.7% in
the sixth month after surgery. It has been reported that
immediate deambulation after surgery is possible when
the implant is properly introduced and positioned cor-
rectly (2).

The number of subtrochanteric fractures of the femur
increases as the population becomes older. In this stu-
dy, the average age of the patients was 64.8 years old,
which contrasts with higher figures reported by similar
studies (1, 8, 10, 11, 15, 21, 23, 26). This may be a result
of the high number of fractures produced by a patholo-
gic mechanism (30.4%). According to similar reports on
other implants for proximal femoral fractures, there is
a higher rate of these types of fractures in females (13,
15, 23). In our study we report an even higher rate in
females, since 20 of our 23 patients were females
(86.9%). The average time to hospital discharge in our
study (12.9 days) is lower than those reported in simi-
lar studies (1, 13, 15).

The average surgery time in our study (97.45 minu-
tes) shows a slightly higher result than those reported by
similar studies. It must be taken into account that most
of the fractures included in the study might be more com-
plex than the reported intertrochanteric fractures healed
using the standard TEN (15). Moreover, the use of a long
intramedullary nail requires more time than the standard
nails since they require reaming the medullary cavity.
The need for free-hand locking of the distal screw, inste-
ad of using the aiming arm, is an additional reason for
a longer surgery time.

This study has several inherent limitations. Most
importantly, because of its retrospective nature, certain
biases might have influenced the results. However, much
of the data analyzed is unlikely to be affected by this
fact. Another negative factor might be that different sur-
geons participated in the study and there may be signi-
ficant differences in their intraoperative management.
However, all the surgeons used the same surgical pro-
cedure. Also the fact that clinical follow-up of some pati-
ents occurred via telephone may generate a possible
recall bias. All these limitations may affect the extent to
which our findings can be generalized beyond the spe-
cific cases studied. Thus, it can be assumed that further
evaluations are needed to replicate the findings in diffe-
rent contexts and surroundings.
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CONCLUSION

We conclude that the LTFN is a safe and reliable intra-
medullary device for the treatment of subtrochanteric
fractures of the femur. The complication rates are rare
when used properly. Deambulation within the first posto-
perative surgery is possible when positioned properly.
Open reduction and cerclage cabling may be required so
as to obtain a correct alignment of the fracture. Its
implantation requires more surgical time than the stan-
dard nails. Further investigations are mandatory and
a comparison study is necessary to substantiate our
results.

ZAVER

Podle naSich zkuSenosti je LTFN bezpecny a efektiv-
ni nitrodiefiovy implantat pro léCeni subtrochanteric-
kych zlomenin femuru. Frekvence komplikaci je pfi
spravném pouZiti nizkd. Chiize v prvnich pooperacnich
dnech je mozna pfi spravném zavedeni hiebu. Oteviena
repozice a pouZiti cerklaZnich kabel mize byt nezbyt-
né k dosaZeni sprdvného napraveni zlomeniny.Vlastni
implantace vyZaduje vice Casu neZ je obvyklé u stan-
dardnich hiebt. Je nezbytné provést dalsi vyzkum
a srovnavaci studie k ovéreni naSich ¢asnych vysledkd.
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