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Abstract Subtrochanteric fractures are fraught with cer-
tain anatomic, biologic and biomechanical challenges.
Evolution of implants like the Gamma nail, fixed-angle nail
plates, compression hip screws and dynamic hip screws
with trochanteric stabilization plates underlines a persistent
quest for a better implant. We studied the dynamic con-
dylar screw DCS as an implant on a series of 30
consecutive patients with subtrochanteric fractures. Our
purpose was to assess this implant as a panacea for sub-
trochanteric fractures. All cases of AO type A and B were
anatomically fixed, whereas type C was biologically plated.
The idea was to assess the applicability and adaptability of
the DCS. Fractures in 29 cases united, with one patient
suffering from an implant failure. There were 17 excellent,
5 good, 5 fair and 3 poor results. The DCS is a definite
advance over previous methods of treatment; when com-
bined with the utilization of biological fixation techniques
for comminuted fractures, can be relied upon to treat all
types of subtrochanteric fractures.
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The DCS is a satisfactory implant in technologically less advanced
settings and can be used as the treatment modality of choice in
subtrochanteric fractures in such settings.
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Introduction

Subtrochanteric fractures of the femur account for 10-34%
of all hip fractures [1]. These fractures are known to be
difficult to treat successfully [2]. Certain anatomic, bio-
logic and biomechanical features make this area a unique
proposition for the treating surgeon. The subtrochanteric
region of the femur is mainly cortical due to which the area
of healing as well as the vascularity is poorer, prolonging
the healing time. The forces in this area are up to
1,200 pounds/square inch on the medial cortex leading to
immense stresses in the area. Besides this the orientation of
muscle forces in this area causes shear at the fracture site
[3]. During the past 30 years, there has been a near-com-
plete elimination of nonoperative treatment in adults and a
corresponding increase in the operative treatment of sub-
trochanteric fractures [4].

No single implant is universally recommended for the
internal fixation of these fractures, and hence periodically
new fixation devices are introduced [1]. More recently, the
importance of maintaining the blood supply and vitality of
all fragments by avoidance of medial dissection has been
emphasized [3, 5]. This study was based on the results of a
prospective study conducted by one unit of our hospital on
a consecutive group of 30 patients presenting with sub-
trochanteric fractures to the casualty department. All 30
fractures were fixed with the DCS implant. The idea of the
study was to assess this fixation method in all types of
subtrochanteric fractures.

Materials and methods

This study was conducted prospectively on a group of 30
patients with subtrochanteric fractures who reported to our
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hospital from January 2002 to December 2004. During this
period 34 cases with subtrochanteric fracture presented to
the unit conducting the study. Four cases were excluded;
one open fracture, two pathological fractures and another
with an ipsilateral open tibial fracture. Two surgeons
conducted all operative procedures.

All fractures were classified radiologically in consulta-
tion with a radiologist on the basis of the classification
proposed by the AO group, i.e., Muller et al. [6].

Preoperatively, all patients were placed on skeletal
traction. Chest physiotherapy and quadriceps exercises
were demonstrated to all patients. The patients were placed
on DVT prophylaxis with Heparin 5,000 IU subcuta-
neously twice a day. Preoperative planning included
radiographs of the opposite femur to determine the DCS
entry site and the proper length of the plate.

Surgical technique

With the patient lying supine on a traction table, a
posterolateral approach was made to the subtrochanteric
region. A guide wire was placed on the anterior surface of
the femoral neck to determine the anteversion. Another
guide pin was inserted across the femoral neck, with due
consideration paid to the degree of anteversion and the
fixed angle of the implant, such that the tip of the guide
wire was seated 2 cm short of the articular surface in the
lower half of the femoral head. An appropriate length
condylar screw was then applied over the guide. The
condylar screw was engaged in the subchondral bone of
the lower quadrant of the femoral head. A suitable side
plate was applied after attempting anatomic reduction. At
least four screws were applied distal to the main fracture.
Minor fragments were lagged in an attempt to restore
medial bone support. Bone grafting was carried out in

Fig. 1 Anatomical reduction
and fixation
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cases of severe posteromedial comminution in Type A
and B fractures where it was not possible to hold the
posteromedial area with screws in spite of the anatomical
alignment (Figs. 1, 2).

In biologically plated fractures reduction was done using
the fracture table utilizing skeletal traction. The focus was
on obtaining the length, mechanical and rotational align-
ments. Correct alignment and rotation were checked
intraoperatively using X-ray guidance. The length, axial
alignment and rotation, were checked again using clinical
assessment. Two separate incisions were made. The DCS
screw was placed as mentioned from the proximal incision.
From the proximal incision the plate was slid across the
fracture extraperiosteally with the barrel facing laterally.
Once the plate reached the proper length it was rotated and
the barrel slid over the condylar screw. The length of plate
chosen was such that the four holes of the plate extended
beyond the distalmost extent of the fracture. The plate in
this area was exposed by a second incision and fixed to the
bone by cortical screws. During the whole procedure the
fracture was not exposed. The incision was closed over a
suction drain.

Postoperatively, quadriceps exercises were encouraged
on the first postoperative day. Range of motion exercises
were started within the limits of pain. Partial weight
bearing was commenced in type A and B fractures from the
second week onwards as dictated by the patient’s tolerance
to pain. Postoperatively, the patients were put on Cefazolin
500 mg I/V eight hourly, for 5 days. The patients were
discharged on the sixth day post operatively. Stitch
removal was done on the 14th day. In patients with type C
fractures weight bearing was not commenced until
6 weeks.

Regular check ups were made at 4, 8, 12, and 24 weeks.
The final assessment was done at 1 year on the basis of the
criteria laid down by Radford et al. [7] (Table 1).
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Fig. 2 Biological fixation and
union

Table 1 Criteria for the assessment of results

Table 2 Complications

Excellent Flexion loss of less than 10 degrees Serial Complication Number Percentage
No varus, valgus or rotatory deformity number of cases
No pain 1. Wound infection 02 07
Perfect joint congruity 2. Limb length discrepancy 05 17
Good Not more than one of the following 3. Pain on walking 02 07
Loss of length not more than 1-2 cm 4. Restricted knee movement 06 20
Less than 10 degrees varus or valgus deformity 5. Restricted hip movement 02 07
Flexion loss not more than 20 degrees 5. Loosening of implant 01 03
Minimal pain 6. Deformity 08 27
Fair Any of the two criteria in the good category 7. Foot drop 01 03
Failure Flexion less than 90 degrees 8. Implant breakage None 00
Varus or valgus exceeding 15 degrees 9. Complications of None 00
Joint incongruency recumbency
Disabling pain 10. Secondary procedure 01 03
Results

The age range of the patients in our study was 22—68 years
with a mean age of 52.7 years. Six [20%] patients were in
the age group of 22-40 years. Eighteen patients {60%}
were in the age group of 41-60 years and six patients
[20%] from 61 to 70 years. Males comprised 23{77%} of
our cases and females 7{23%}. The right limb was
involved in 19{64%} patients and the left limb in 11{36%}
of our cases. Eighteen patients were injured in a road traffic
accident and 12 patients in a fall from height. Eighty-three
percent, i.e., 25 patients reported to the hospital within 24 h
and the rest within 1 week of sustaining the trauma. The
time interval between injury and admission averaged
1.4 days.

According to the AO classification 15, i.e., 50% of the
fractures were type A, 8 fractures, i.e., 24% were type B,
and 7, i.e., 26% were of type C. Average time interval
between admission and surgery was 11.4 days with a range
of 6-20 days. Twenty-one patients were operated under
spinal anesthesia and 9 patients under general anesthesia.
In our series of 30 patients, primary bone grafting was done

in only 3 patients. These cases were elderly patients with
significant posteromedial comminution (more than
1/3 diameter), which even though reduced was not held
with screws. All three were type B fractures. In these cases
no complication of bone grafting occurred. The average
duration of surgery was 80 min with only two cases taking
longer than 120 min. One patient had loosening of the
implant and required exchange and bone grafting. The
fracture united by 48 weeks. The average time for union
was 19.7 weeks. In two cases in which bone grafting was
done, the bones united by 20 weeks. The complications
encountered in our series are summarized in Table 2. The
foot drop that occurred in one case, which was possibly due
to traction injury, resolved in 8 weeks. In the meantime,
the patient ambulated on an orthosis.

Of the eight cases with deformity four (13%) had varus
and two were having a greater than 10 degrees varus. Two
patients had a valgus of 10 degrees, whereas two patients
had an external rotation deformity of 10 degrees. Union in
these cases occurred uneventfully. Four of our patients had
a shortening of 2 cm and one had a shortening of 1 cm.
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One patient complained of pain at rest on final follow-up
and two patients complained of pain on full weight bearing.
The range of motion achieved in our patients is shown in
Table 2.

Evaluation on the basis of the Radford [7] criteria
showed 17 excellent, 5 good, 5 fair and 3 poor results. At
the time of final follow up all the patients were ambulatory
including the patient who required a revision surgery due to
implant failure.

Discussion

Subtrochanteric fractures of the femur demand a special
consideration in orthopedic traumatology, given the high
rate of complications associated with their management
[8]. Intramedullary devices have an advantage of reducing
the moment arm over which bending forces act compared
with a laterally placed plate [9]. However, in cases where
the medial femoral cortex is comminuted, the use of con-
ventional femoral interlocking nails makes for an unstable
biomechanical construct [10]. Several other implants have
evolved over time to manage this difficult fracture. These
include nails, blade plates and Kuntscher rods as reported
by Seinsheimer [11]. Velasco [12] reported the use of the
Massie nail and the Jewett nail. The sliding screw is
technically straightforward to use, but because of its
135-degree screw plate angle, it may not be possible to
supplement the sliding screw with additional cortical
screws in the proximal fragment of a subtrochanteric
fracture [13].

When the intramedullary devices cannot be used for
technical reasons, the dynamic condylar screw provides a
reasonable alternative, especially in the third world where
costly image intensifier facilities are not available as a
norm in hospitals due to financial constraints. Because of
the familiarity of most surgeons with the sliding hip screw
techniques in the treatment of trochanteric fractures, the
adaptation is enhanced. The position of the condylar screw
makes it possible to stabilize the proximal fragment and
hence the fracture with extra screws. Nungu et al. [14] felt
that the DCS is able to tolerate bending loads well. They
however recommended the reconstruction of a good medial
support.

Our study was based on the recommendations of Nungu
et al. [14], Radford et al. [7], and Schatzker [15]. In cases
with increasing comminution it is worthwhile incorporat-
ing the principles of biological fixation. These indirect
reduction techniques were initially reported with the con-
dylar blade plate. Due to the three-dimensional exactness
required, the technique proved to be difficult. The DCS
facilitates rotation and allows sagittal plane adjustment [5,
16]. The complete restitution of medial cortical support
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may not be achievable with indirect reduction techniques;
even so, the preservation of the vascularity of small frag-
ments appears to offset this biomechanical disadvantage
[17].

In most of the series where DCS fixation has been used,
either open reduction or biologic fixation has been studied
separately [7, 14, 18, 19]. Our experience suggests that it is
not possible to apply biological reduction in all cases as
alignment requires open reduction. Conversely, it is not
easy to accurately reduce type Cl and C2 fractures.
Through using biological techniques for comminuted type
C fractures or for those types A and B patterns, which
reduce well simply on traction, and leaving open reduction
only for those fractures, which need reconstruction of the
medial buttress we were able to obtain a union rate of
96.6%. The lone case where implant loosening occurred
could be put down to technical faults. In attempting to
reconstruct the medial buttress the drill bit broke and a
proper lag effect was not achieved. Additionally, the
number of screws distal to the fracture was insufficient.
Our surgical time averaged 80 min, which was less than the
series of Vaidya et al. [19]. The results of our series in
comparison to other series in terms of implant failure is
shown in Table 3. Pakuts [20] had one implant failure and
one varus malunion in 15 cases. Comparison of implant
failure with other studies shows that Asher et al. [2[t]11]]
had a failure rate of 33% with Blade plates, and Ruff et al.
[21] a failure rate of 11% with DHS.

Our study even though conducted on a relatively small
number of cases avoids selection bias in that almost all
cases of subtrochanteric fracture were included.

Conclusion

The dynamic condylar screw is a safe and reliable implant
for the management of subtrochanteric fractures with pre-
dictable results when principles of open reduction and
internal fixation, biological reduction and bone grafting are
followed as indicated. It can be recommended as an
implant of choice in settings where image intensifier
facilities are limited and costs of modern cephalomedullary
nails prohibitive to many patients.

Table 3 Implant failure rates of our series as compared with other
series

Radford et al. [7]
Warwick et al. [13]
Nungu et al. [14]
Schatzker et al. [15]
Vaidya et al. [19]
This series

(1) 1/11, 9%
(20) 6/36, 17%
(9) 3/15, 20%
(13) 2/6, 33%
(17) 0/31, 0%
1/30, 3.33%
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