
Abstract We reviewed the operative treatment of sub-
trochanteric fractures. Before 1999, 15 fractures were
treated with a dynamic condylar screw (DCS) and after
1999, 11 fractures were treated with a gamma nail (GN).
The mean age of all patients was 70 (31–92) years, and
the mean follow up was 16 (9–30) months for the DCS
group and 14 (6–26) months for the GN group. All frac-
tures united. There were no infections or implant cut out.
In the DCS group, there was one malunion in varus and
one late fracture of the implant. In the GN group, there
was one malunion in internal rotation and three intraop-
erative fractures. Functional evaluation showed no sig-
nificant differences in pain, range of movement, or walk-
ing ability, but recovery was significantly earlier in the
GN group.

Résumé Nous avons revus le traitement opératoire des
fractures sous-trochantériennes. Avant 1999,15 fractures
ont été traitées avec une vis dynamic condylar (DCS), et
après 1999,11 fractures ont été traitées avec un clou
gamma (GN). L’âge moyen de tous les malades était 70
ans (31–92) et le suivi moyen était de 16 mois (9–30)
pour le groupe DCS et de 14 mois (6–26) pour le groupe
GN. Toutes les fractures ont consolidé. Il n’y avait aucu-
ne infection ni démontage des implants. Dans le groupe
DCS il y avait un cal vicieux en varus et une fracture tar-
dive de l’implant. Dans le groupe GN il y avait un cal vi-
cieux en rotation interne et trois fractures opératoires.
L’évaluation fonctionnelle n’a pas montré de différences
notables dans douleur, l’amplitude des mouvements ou
les capacités de marche, mais la récupération était beau-
coup plus précoce dans le groupe GN.

Introduction

Subtrochanteric fractures of the femur represent a diffi-
cult problem. In adults, they are usually the result of
high-energy trauma, often comminuted with bone loss
and associated injuries. In older patients, the need for
early mobilization and osteoporotic bones makes the
election of implant an important issue. Many clinical and
biomechanical studies have analyzed the results of dif-
ferent implants. These studies often include different
types of fractures (i.e., subtrochanteric and intertrochan-
teric), making the interpretation of results difficult.

The aim of this study was to compare the results of
the dynamic condylar screw (DCS) (Synthes) and the
gamma nail (GN) (Stryker Howmedica) in the treatment
of unstable subtrochanteric fractures.

Material and methods

We studied all subtrochanteric fractures treated with DCS between
1996 and 1999. From July 1999, a prospective study was designed
using a standard (SGN) or long (LGN) gamma nail in the same
type of fractures. Patients with intertrochanteric fractures, femoral
neck fractures, pathological fractures, and Russell Taylor type II
fractures were excluded. A total of 26 patients were included, 15
in the DCS group and 11 in the GN group (seven with SGN and
four with LGN). The mean age was 69.5 (31–92) years, 14 pa-
tients were men and 12 were women.

All patients were operated by a single surgeon in an orthopedic
department using spinal anesthesia and a traction table. In the DCS
group, an open anatomical reduction was achieved using implants
that secure distal fixation of the fracture of at least six cortices.

In the GN group, an SGN (220 mm) or an LGN (320 mm) was
used, depending on the extension of the fracture to assure distal
locking of the nail. An image intensifier was used for indirect re-
duction and location of the entry point in the trochanteric area.
Front-cutting drills were used, allowing manual insertion of the
nail to the final position. Through a small skin incision, lag screw
and distal locking were carried out using the target device.

First-generation cephalosporin (Cefamezin) was given postop-
eratively for 24—48 h and 5,000 IU of heparin before and after
the operation until discharge. Early mobilization on the second or
third day after surgery was encouraged. In the DCS group, partial
weightbearing was allowed after 2 weeks and full weightbearing
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after 1 month. In the GN group, full weightbearing was allowed
immediately.

Results

All patients under 50 years (nine cases) had high-energy
trauma involving falling from heights or vehicle acci-
dents, and all patients over 65 (17 cases) had low-energy
trauma from simple falls. There were no patients be-
tween 50 and 65 years.

According to AO classification, five fractures were
type A (all subtype A3), 15 were type B (two B1, four
B2, and nine B3), and seven were type C (five C1 and
two C2). According to Russell Taylor classification, ten
were type IA and 16 type IB. There were no significant
differences in age or type of fractures between the DCS
and GN groups.

The mean time between admission and surgery was
16 (7–24) days in the DCS group and 19 (10–32) days in
the GN group (range 10–32). Patients were treated with
skeletal traction until surgery. The mean follow-up was
18 (9–30) months for the DCS group and 14 (6–26)
months for the GN group.

Intraoperatively, a semiopen reduction was necessary
in four patients in the GN group to allow insertion of the
nail. In the GN group, there were three trochanteric frac-
tures in relation to insertion of the nail, all within the

first six patients. Only one fracture was displaced, but
none of the fractures influenced the final outcome.

There were three postoperative complications. In the
DCS group, a fracture united in 7° varus, and in the GN
group there was a malrotation with 10° of internal rota-
tion. One case with a broken DCS plate had the implant
exchanged with a Kuntscher nail (Fig. 1). Subsequently,
the fracture healed without any other complications.
There were no cases of infection or implant cut out. All
fractures united (Fig. 2). The mean time to union was 15
(8–26) weeks in the DCS group and 10 (8–17) weeks in
the GN group. There were no mortalities within the first
90 days. After 1 year, four patients (two in each group)
had passed away.

Functional evaluation of 22 cases at the final follow-
up showed that 20 patients were pain free and two had
occasional pain that was relieved with antiinflammatory
drugs. At this time, there were no differences between
the groups.

All nine patients under 50 years recovered to their
preinjury activity level, two of them with limitations in
abduction and flexion. Of 13 patients over 65 years,
three were in need of one or two crutches to walk and
one only walked with assistance. In eight patients, there
was a restricted range of motion (six in DCS group and
two in the GN group).
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Fig. 1 a A 67-year-old woman
on admission. b Broken dy-
namic condylar screw (DCS)
plate 9 months after surgery



Discussion

Subtrochanteric fractures have been treated with numer-
ous implants, including intramedullary and extramedul-
lary fixation. There are few comparative studies involv-
ing only these fractures, and none were found that com-
pared the results between the DCS and the GN.

Rantanen et al. [14] compared the GN and the intra-
medullary hip screw and found a higher complication rate
with the GN, especially postoperative refractures and fix-
ation failures. Other studies emphasize intraoperative
fractures with the GN attributable to the surgeon’s learn-
ing curve [7]. Multicenter studies [2, 18] cannot demon-
strate clearly if such fractures are related to the implant it-

self or to the surgeon’s experience. In the present study,
all patients were operated by one surgeon, clearly show-
ing the relevance of the learning curve as all intraopera-
tive complications occurred in the first six patients.

In other studies, the biomechanical advantages of the
GN over other implants have been described [4, 5, 9, 15]
associating the principle of intramedullary nailing and of
the sliding screw plate in a rigid implant. Immediate full
weightbearing was allowed in the GN group and, as in
many reports [1, 2, 12, 13, 14, 16, 17, 18], there was no
failure of fixation or refracture, which have been report-
ed by other authors [6, 10]. In this study, both implants
allowed early mobilization, but walking ability and range
of motion were restored earlier with the GN. This fact
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Fig. 2 a A multiply injured 45-
year-old man on admission.
b Postoperative radiographs.
c Fracture healed 13 months 
after surgery



has special relevance in older patients to avoid complica-
tions associated with a prolonged recovery period in a
nonambulatory status.

The mortality rate at 3 months was nil, which is in ac-
cordance with some reports [6] but in contrast to others [2,
3]. In both groups, all fractures united. This has been previ-
ously reported [2, 6], while others have shown a reoperation
rate between 2 and 8% to achieve union [8, 13, 16, 18].

It should be noted that in both groups there was a sig-
nificant delay between admission and surgery of 2–3
weeks. This may be of special relevance in particular in
the DCS group were open reduction determines more
manipulation and devascularization of comminuted frag-
ments.
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