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Summary We reviewed 83 intertrochanteric fractures fixed with a 135 degree
dynamic hip screw (DHS) and two-hole side-plate. The mean age was 72 years. There
were 13 A1.1, 24 A1.2, 16 A2.1, 29 A2.2 and 1 A2.3 fractures. Established osteoporosis
was seen in 55 patients. The mean time to union was 14.5 weeks. Sixty-eight percent
had minimal collapse, 24% moderate and 8% severe. Over 80% of moderate and severe
collapses were associated with osteoporosis and an unstable fracture pattern. There
were four failures: two from lag screw cut-out and two from pull-out of the side-plate.
# 2005 Elsevier Ltd. All rights reserved.
Introduction

Intertrochanteric fracture, one of the most common
osteoporotic fractures in the elderly, occurs in
approximately 185.2/100,000 of the northern Thai
population.27 Surgical repair is now considered as
the standard care. The exception to this rule is when
the patient’s medical comorbidity precludes sur-
gery. Ideally, surgery is recommended within 2 days
after the injury.40 The aim is to provide a stable
construct, which allows early mobilisation and some
weight bearing to minimise the sequelae of long
* Corresponding author. Tel.: +66 53 94 55 42 4;
ax: +66 53 21 71 44.
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term recumbency. It may also restore the patient’s
previous level of independence and function.

External fixation is reported to be an easy and
safe method for high-risk geriatric patients.6,19,22

Primary bipolar hemiarthroplasty in an unstable
intertrochanteric fracture provides a good result,
due to earlier walking while bearing full weight.18,29

A variety of internal fixation methods including fixed
angle and intramedullary devices, and hip screws
are available.

The dynamic hip screw (DHS), initially introduced
by Clawson in 1964, remains the implant of choice
because of its favourable results and low rate of
nonunion or hardware failure.8,28 Complicationshave
been predominantly associated with cut-out of the
lag screw through the femoral head.9,11,24,31,39 Most
mechanical failures involve progressive varus defor-
mity at the fracture site. This may increase tension
rved.
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on the side-plate screws, leading to failure of the
screw-bone interface.33 However, fatigue failure
of the sliding screw and pull-out or breakage of the
side-plate are rarely reported.25 Most of the clinical
Figure 1 Two cases of side-plate failure.
and biomechanical studies have studied the optimal
placement of the sliding screw and the appropriate
angle of insertion10,11,13,15,37 and the DHS side-plate
fixation has received little attention. From the
Figure 2 Pre- and post-operative radiograph of unstable
intertrochanteric fracture.
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biomechanical study of Yian et al., three bone screws
provide adequate side-plate fixation, and additional
screws are of no advantage.38McLoughlin et al. found
Figure 3 Pre- and post-operative radiograph of stable
intertrochanteric fracture.
no difference in the biomechanical stability of two-
and four-hole DHS and supported the clinical use of
the two-hole side-plate for intertrochanteric frac-
tures.25 Bolhofner et al. reported no failure in the
two-hole side-plate DHS fixation in 69 patients.4

DiPaola et al. reported good results with no implant
failure in 13 stable intertrochanteric fractures fixed
with a two-hole side-plate with the minimal incision
technique.12

Owing to the small amount of clinical data on the
two-hole short side-plate, the purpose of this study
was to demonstrate the results and complications of
using this abbreviated fixation in intertrochanteric
fractures (Figs. 1—3).
Materials and methods

One hundred and twelve intertrochanteric fractures
were stabilised with a 1358 DHS and two-hole side-
plate between January 2000 and December 2003.
One patient, who died 1 month after surgery from
underlying lung cancer, and five patients who were
not walking preoperatively were excluded. Only 83
patients were available for regular 4—6 week follow
up visits until the fracture was shown to be healed. A
fracture was considered healed by the presence of
painless walking and absence of fracture tender-
ness.

There were 30 male and 53 female patients. The
mean age was 72 years. The fractures were classi-
fied by OTA classification26 as follows: 13 A1.1, 24
A1.2, 16 A2.1, 29 A2.2 and 1 A2.3. The degree of
osteoporosis (Singh’s index)32 of the contralateral
hip in each case was recorded. The surgery was
performed by the standard technique of DHS inser-
tion. Perioperative antibiotic was routinely adminis-
tered. No prophylaxis for deep vein thrombosis was
prescribed. All patients were encouraged to walk as
soon as possible after removal of the drain, usually
on the second day after the operation. The patients
were assessed at 4—6week intervals for both clinical
and radiological union of the fracture. At the final
radiographic follow up, the degree of collapse was
measured using Bendo’s method.3
Results

The mean time to union was 14.5 weeks (6—21).
Collapse was minimal in 54 cases (68%), moderate in
19 (24%) and severe in 6 (8%). The relationships
between the fracture type and Singh index, frac-
ture type and degree of collapse, and degree of
collapse and Singh’s index are shown in Tables 1—3,
respectively.
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Table 2 The relationship between fracture type and
degree of collapse

Fracture type Degree of collapse

Minimal Moderate Severe

A1.1 13 0 0 13
A1.2 21 2 0 23
A2.1 13 0 3 16
A2.2 7 16 3 26
A2.3 0 1 0 1

54 19 6 79a

a Four cases failed.

Table 3 The relationship between degree of collapse
and osteoporosis

Degree of collapse Singh’s index

6 5 4 3 2 1

Minimal 4 3 17 21 8 1 54
Moderate 0 0 3 8 8 0 19
Severe 0 0 1 0 3 2 6

4 3 21 29 19 3 79a

a Four cases failed.

Table 1 The relationship between fracture type and
degree of osteoporosis

Fracture type Singh’s index

6 5 4 3 2 1

A1.1 0 1 2 5 5 0 13
A1.2 4 1 7 7 2 3 24
A2.1 0 1 2 8 5 0 16
A2.2 0 0 10 11 8 0 29
A2.3 0 0 0 0 1 0 1

4 3 21 31 21 3 83
Complications included two screws which cut-out
from the femoral head (one A1.2 fracture, Singh
index 3, and one A2.2 fracture Singh index 2) and
failure of the side-plate in two A2.2 fractures, Singh
index 2 and 3 (Fig. 1). The first screw cut-out was
treated with a total hip replacement, due to a
damaged acetabulum. The second was treated by
conversion to a condylar blade plate and cement
augmentation. Failure of the side-plate was seen at
7 and 13 weeks after surgery. A longer side-plate was
Table 4 Comparison of healing time and complications

Bolhofner Cla

Healing time (weeks) 15 (8—17) —
Mechanical or technical failure (%) 4.29 18.
Pneumonia, DVT or infection (%) 8.57 29.
used as a replacement and the bone healed
uneventfully 16 weeks later. There were no deep
infections or deep vein thromboses. All other frac-
tures healed uneventfully.
Discussion

Successful treatment of intertrochanteric fractures
depends onmany factors: the age of the patient, the
patient’s general health, the time from fracture to
treatment, concurrent medical treatment, the ade-
quacy of treatment and stability of fixation.30 Koval
et al. show that patients under 85 years old, inde-
pendent in their activities of daily living prior to
fracture, walking independently at discharge and
with three or less medical comorbidities, are more
likely to regain their prefracture independent living
status.23 Although good results of surgical treatment
by various internal fixation devices have been
reported, the DHS remains the implant of choice
for most surgeons.2,4,14,16,17

The DHS allows impaction at the fracture site,
shorter operating time, no need for osteotomy, good
bone healing and low rate of complication. In the
earliest clinical report of the DHS, a two-hole side-
plate was used, and it is not clear why the four-hole
side plate became the standard of fixation.4 Yian’s
biomechanical study showed that three cortical
bone screws allowed a favourable distribution of
tensile force and adequate side-plate fixation. How-
ever, Yian et al. realised that the study was tested in
a non-physiological loading position of the femoral
shaft and the lag screw was prevented from tele-
scoping. If telescoping had been allowed to occur,
all cortical screw tension values would have been
lower, with the two screws possibly adequate for
side-plate stability.38 McLoughlin et al. found an
equivalent breaking strength between the two-
and four-hole side-plate DHS in reconstruction of
the three-part unstable intertrochanteric frac-
ture, and less fracture movement was detected
in a specimen fixed with the two-hole side-plate
DHS.25 Clinical studies for the two-hole side-plate
were published in 1999 by Bolhofner et al.4 and in
2004 by DiPaola et al.12 They demonstrated good
clinical outcomes, shorter operating time, less
blood loss and fewer blood transfusion without
wson DiPaola Rao This study

13 (7—24) 18 (16—20) 14.5 (6—12)
46 None 4.03 4.82
89 None 10.48 None
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Table 5 Comparison of fracture collapse

Degree of collapse Bendo Bolhofner This study

Minimal (%) 15 79 68
Moderate (%) 15 17 24
Severe (%) 70 3 8
failure of the fixation. In our study, the fracture
healing time, rate of complication and degree of
collapse were comparable with the literature as
shown in Tables 4 and 5.3,4,8,12,28 More than 80%
of moderate and severe collapse were associated
with established osteoporosis and an unstable
fracture pattern.

Complication rates have been reported in up to
38% of cases.36 The common causes of fixation fail-
ure are instability of the fracture, osteoporosis, lack
of anatomic reduction, failure of the fixation device
and incorrect placement of the lag screw in the
femoral head.10,21 Steinberg et al. found an increas-
ing rate of failure in cases with excessive lag screw
sliding of more than 15 mm.34 Wolfgang et al.
reported pull-out of the three- and four-hole side-
plate DHS in two ununited intertrochanteric frac-
tures. The lag screw failed to telescope and the
barrel of the side-plate impinged on the base of the
proximal fragment. This might result in increasing
cortical screw tension thus causing breakage of all
the screws holding the plate.36 In our two cases of
side-plate failure, the fracture was poorly reduced
and resulted in delayed bone healing. With prema-
ture weight bearing, the tension force on the cor-
tical screws was increased and failure of the fixation
finally occurred.

In our study, there were no cases of deep vein
thrombosis. The incidence of post-operative deep
vein thrombosis in Asia was reported much lower
than the western population.5,35 Atichartakarn
et al. and Chumnijarakij stated that routine pro-
phylaxis of deep vein thrombosis in Thai patients
was unnecessary due to less than 4% incidence after
pelvis and lower extremity surgery.1,7

There were two cases of lag screw cut-out from
the femoral head. Poor bone quality, improper
screw location and an unstable fracture pattern
might compromise the stability and lead to compli-
cations. Kim et al. reported a failure rate of more
than 50% in osteoporotic, unstable fractures and
recommended primary bipolar hemiarthroplasty
for this group of patients.21 On the contrary, Kaufer
stated that bone quality, fracture pattern, fracture
reduction, implant selection and implant placement
were important factors regarding failure, but the
last two were of relatively greater importance than
the others.20
Conclusion

A four-hole side-plate DHS is commonly used in the
treatment of intertrochanteric hip fractures. The
major complication involves cut-out of the lag screw
from the femoral head. Side-plate failure is uncom-
mon and rarely reported. Biomechanic studies of a
shorter side-plate shows that adequate stability is
provided by fewer cortical screws. From our study,
fracture collapse was associated with an osteoporo-
tic unstable fracture pattern, improper fracture
reduction and screw placement. The two-hole
side-plate DHS is adequate for fixation of intertro-
chanteric hip fractures (Figs. 2 & 3).
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