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ORIGINAL STUDY

Clinical results of cementless total hip arthroplasty with shortening osteotomy
for high dislocation with developmental dysplasia

Engin Eren DEsTELI, Yunus IMREN, Erkan Tan, Murat ERpoGAN, Hiiseyin Ozcan

From Department of Orthopaedics and Traumatology, Uskiidar State Hospital, Istanbul, Turkey

Total hip arthroplasty for severe developmental
dysplasia of the hip is a technically challenging proce-
dure. Subtrochanteric femoral osteotomy enables
reducing the femoral head and restoring abductor
muscle strength without compromising proximal
femoral bone stock in advanced dysplasia.We aimed
to retrospectively evaluate Crowe type III or IV
developmental dysplasia of the hip who underwent
reconstruction with cementless total hip arthroplasty
combined with a transverse subtrochanteric femoral
osteotomy. Sixty hips of 52 patients (11 male, 49 fe-
male) with Crowe type III (n : 37) or IV (n : 23) devel-
opmental dysplasia of the hip were included. The
average age was 51.4 years. Surgery was performed
in lateral decubitis position with posterolateral
approach. Subtrochanteric transverse femoral osteo-
tomy were used with cementless components. 40 of
the femoral components were Secur-Fit type, and
20 of them were secur-fit plus max type. Ceramic-
ceramic coupling was used in 24 cases and metal-
polyethylene coupling was used in 36 cases. Merle
D’Aubigne and Harris Hip score were used to rate the
clinical outcome at the final follow up. All femoral
shortening osteotomies were united at a mean of
5.7 months. Mean Merle D’Aubigne pain score was
increased from 3.1 to 5.4, and mean Harris Hip score
improved from 39 to 92.8, postoperatively (p < 0.01).
There was no significant difference in time to union
between different types of stems. 4 femoral stems had
asymptomatic radiolucent lines. There was no signifi-
cant difference in time to union between different
types of stems.
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INTRODUCTION

Total hip arthroplasty for severe developmental
dysplasia of the hip is a technically challenging pro-
cedure. Anatomical abnormalities of the hip typi-
cally presented in high hip dislocation are deformed
femoral head, short femoral neck with excessive
anteversion, small and narrow femoral medullary
canal, hypoplastic acetabulum with reduced depth ;
muscular contractures, deficient superior bone stock
and a more posteriorly located greater trochan-
ter (2,8,25,33) (Fig. 1). Due to developed pathologies,
total hip arthroplasty for dysplastic hips has more
complication rates than primary total hip arthroplas-
ty for patients without dysplasia (5,7,27). Due to high
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Fig. 1. — Preoperative AP view of bilateral dysplastic hips
with high dislocation.

complication rates it has been discussed whether to
operate the irreducible high hip dislocations or
not (1,6). However, proper placement of the acetabu-
lar cup in the true acetabulum and decreasing pos-
sible nerve injury by subtrochanteric femoral short-
ening osteotomy has satisfactory clinical results (74,
22,23,28,30,34). Subtrochanteric femoral osteotomy
enables reducing the femoral head and restoring
abductor muscle strength without compromising
proximal femoral bone stock. Subtrochanteric
femoral osteotomy can be performed via different
techniques ; step- cut, oblique-cut, double-chevron
or V-shaped osteotomy (3,19,20,26). Cementless
stems are suggested in many papers for longer
prosthetic survival and simpler revision surgery
than cemented stems. Placement of the acetabular
cup in the true acetabulum is suggested to equalize
lower limb length and to obtain sufficient abductor
muscle power (12,18,21,29). In this study, we retro-
spectively evaluated 60 hips of 52 patients with
Crowe type III or IV developmental dysplasia of the
hip who underwent reconstruction with cementless
total hip arthroplasty combined with a transverse
subtrochanteric femoral osteotomy.

MATERIALS AND METHODS

From 2004 to 2008, 60 hips of 52 patients with Crowe
type III or IV developmental dysplasia of the hip who

underwent reconstruction with cementless total hip ar-
throplasty combined with a transverse subtrochanteric
femoral osteotomy were evaluated for prospectively
followed patients. All patients gave the informed consent
to this study. This study conforms to the declaration of
Helsinki and was authorized by the ethical committee of
the authors’ institution. Eight of the patients underwent
bilateral sequential total hip arthroplasty surgery. Pre-
operative clinical and radiographic evaluation was made
for all of the patients. On preoperative radiographs the
degree of dysplasia was determined by using the system
of Crowe (8). According to this system 37 of the dysplas-
tic hips were type III and 23 of them were type IV. Pre-
operative templating was made to determine the appro-
priate implant.

The average age was 51.4 years (range 31-69 years).
11 of the patients were male and 49 of the patients were
female. Severe pain and functional impairment while
performing daily activities were indications for arthro-
plasty.

Surgery was performed under general or spinal
anesthesia with the patients placed in lateral decubitus
position. Posterolateral approach was used for surgery.
Surgeries were carried out by a single surgeon. Cement-
less femoral and acetabular components were used in all
of the operations. The acetabular component was placed
at the level of true acetabulum in all cases. In 7 out of the
60 hips morcellized autograft bone from the femoral
head was applied behind the acetabular component. Sub-
trochanteric femoral osteotomy was performed in all
cases in accordance to the preoperative planning, by re-
section of femur below lesser trochanter, derotation of
the proximal part was performed if needed. The resected
bone segment was divided along the axis into two pieces
and secured at the osteotomy site with two or three
titanium bands. Ceramic-ceramic coupling was used in
24 cases and metal-polyethylene coupling was used in
36 cases. 40 of the proximally hydroxyapatite (HA)
porous-coated femoral components were Secur-Fit type
(Osteonics, Allendale, NJ), and 20 of the femoral stems
were secur-fit plus max type (Osteonics, Allendale, NJ)
(Table I). This secur-fit plus max type femoral stem has
the ability to fit different canal geometries with two distal
diameters for each proximal size. (HA) porous-coated
acetabular components with 2 or 3 dome screws were
used in all hips, ranging from 40 to 48 mm in diameter
(Fig. 2-3).

Drainage was removed and passive and active move-
ments of the operated limb were started first day post-
operatively. Partial weight bearing with two crutches was
allowed before discharge from hospital. Patients were
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Table I. — Patient demographics and implants

Variable N
Patients 52
Hips 60
Mean age at time of surgery 514+134
Mean follow-up time (year) 65+1.7
Femoral stems

* Secur-fit type 40

* Secur-fit plus max type 20
Acetabular component

* ceramic-ceramic coupling 24

* metal-polyethylene coupling 36

discharged from 5 to 10 days (mean 8 days) postopera-
tively. Patients were examined at the third and sixth
month postoperatively and once yearly after second
examination until an average follow-up of 6.5 years
(range 5-8 years). Patients were evaluated using the
Merle D’ Aubigne (10) and the Harris Hip score (/7). Pre-
operative and postoperative leg length measurement was
performed at clinical examination. Anteroposterior and
lateral hip radiographs were obtained for radiographic
examination. Radiographic analysis was performed using
the system of DeLee and Charnley (/7) and Gruen (/6) for
the acetabulum and femur respectively. Trendelenburg
test was used to assess abductor strength. Both clinical
and radiological evaluations were conducted by two
independent observers (EZ and 1EK).

RESULTS

Proximal femur fracture occurred in three cases
and they were treated with titanium band cerclage.
Superficial wound infection was observed in two
cases and was treated by antibiotic regimen.

Merle D’Aubigne and Harris Hip score were
used to rate the clinical outcome at the final follow
up at a mean of 6.5 years (range 5-8 years). For
Merle D’Aubigne ; preoperative mean pain score
was 3.1 points (range 1-5 points) postoperatively it
was found to be 5.4 points (range, 3-6 points). Mean
preoperative score for function was 3.0 points
(range 1-5 points), postoperative function score was
4.5 (range, 3-5) and preoperative mean range of
motion score was 2.8 points (range 1-4 points).
Postoperatively this score was improved to 5 points
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Fig. 2. — Secur-Fit plus max type femoral stem.

Fig. 3. — Secur-Fit type femoral stem

(range 4-6 points). Mean preoperative Harris Hip
score was 39.0 (range 25-60), postoperatively
Harris Hip Score improved to 92.8 (range 80-100)
(p <0.001). Trendelenburg sign was positive in all
patients preoperatively, at final follow up it was
present in 11 patients. 18 patients had a leg length
discrepancy less than 1 cm and 7 patients more than
1 cm (up to 1.4 cm) at final follow up.
Radiographic analysis showed that 4 femoral
stems had radiolucent lines less than 2 mm in zones
2-3, 6, 2 and 3-4 respectively however in these
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Table II. — Hips with osteolysis

Gruen Time since surgery
Zone 2-3 85 months
Zone 6 94 months
Zone 2 81 months
Zone 3-4 76 months

4 cases no definite radiographic or clinical indica-
tion of implant loosening was observed (Table II).
All of the stems with radiolucent lines were secur-fit
type stems ; we did not observe any radiolucent
lines in secur-fit plus max type which had the ability
to fit different sizes of canal geometries. We did not
observe any radiolucent lines or expansile osteolyt-
ic lesions suggestive of loosening (35) in any of the
acetabular components. There was no migration of
any implant and none of the implants has been
revised. All femoral shortening osteotomies were
united at a mean of 5.7 months. There was no
significant difference in time to union between
different types of stems.

DISCUSSION

Due to the pathological anatomy of the hip in de-
velopmental hip dysplasia, total hip replacement is
a technically demanding procedure. In the absence
of pain, dislocation is not an indication for arthro-
plasty. Survival of the implants depends both on the
implants chosen and the surgical technique. Initial
rigid fixation of the femoral component is essential
to avoid both prosthetic micromotion and fibrous
tissue around the stem in cementless implants. Al-
though cancellous bone provides some mechanical
strength in the acetabulum, a good cortical rim fit of
the component should be achieved. Secure fixation
of the cup requires additional fixation with screws.
In the current study, 4 of these cases had some
amount of radiolucency around the stem ; radiolu-
cent lines observed were below the level of the sub-
trochanteric osteotomy site. None of these femoral
stems were of secur-fit plus max type, which had the
ability to fit larger canals. In proximally HA coated
stems, porous surface is kept in the metaphyseal and
upper metaphyseal regions of the femur, this me-

chanical design allows proximal loading and more
load on the osteotomy site, in 20 of the cases we
used secur-fit plus max type femoral stems provid-
ing more cortical contact at the distal femoral stem-
cortical bone interface. This type of stem design al-
lows distal loading without bypassing proximal
metaphysis, due to its proximally HA porous coat-
ing design. We did not observe any significant delay
of union at the osteotomy site in any of the cases. 8
of the 52 patients had bilateral high dislocations.
Lengthening of one extremity in such situations will
lead considerable discrepancy and abnormal stress-
es on the total hip arthroplasty so we applied the
same procedure later on the opposite side. Radio-
lucent lines were noted in 4 hips (7%), they were
observed in Gruen zones 2-3, 5-6, 2 and 3-4 respec-
tively. Osteolysis tended to be distal to osteotomy
site, there was no osteolysis at proximal regions of
any stems. None of the hips have undergone acetab-
ular or femoral revision. Osteolysis rates were re-
ported to be higher in some prior studies of longer
follow-up periods with extensively porous-coated
and proximally HA-coated femoral stems (9,13)
however osteolysis rates are higher in cemented im-
plants. Some authors reported high aseptic loosen-
ing rates with cemented prosthesis. Stans et al (32)
reported 40% aseptic loosening for femoral stems at
an average of 16 years follow-up. There are some
reports regarding the increase in stress shielding
with increased stem diameters (/5) which may lead
to stem loosening however in our series we did not
observe severe stress shielding with larger distal
stem sizes, longer-term follow-up periods may be
needed in this group of patients with poorer bone
quality. In some prior studies, delayed union of the
osteotomy site has been reported (24,371) however
union of the osteotomy site is generally less than six
months (23). Union of the osteotomy site takes lon-
ger time with cemented stems due to the presence of
the cement in the medullary cavity which degener-
ates endosteum and decreases number of bone
marrow cells. In the current study, cementless hip
arthroplasty components showed adequate perfor-
mance and patients had satisfactory clinical and
radiographic results. Biant et el reported similar
follow-up results for cementless hip implants in ten
years of mean follow-up time (4). A limitation to
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this study was the relatively short follow-up time
for evaluation of the outcome of a hip prosthesis.
Femoral stem structure with the ability to fit larger
canals will provide more cortical contact at the dis-

tal

femoral stem-cortical bone interface and may

lead less osteolysis distally without causing signifi-
cant delay of union at the osteotomy site.
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