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ORIGINAL STUDY

Clinical and radiological outcome following total hip arthroplasty with
an uncemented trabecular metal monoblock acetabular cup

Baskaran Komarasamy, Ramanan VapiveLu, Andrew Bruce, Christopher KersHaw, John Davison

From Leicester General Hospital, Leicester, United Kingdom

Uncemented acetabular components are associated
with a significant incidence of polyethylene wear and
secondary osteolysis. The new tantalum/polyethylene
composite (Hedrocel) acetabular component is
designed to reduce the polyethylene wear and to
increase the longevity of the acetabular cups. We
report our short- term clinical outcome and patient
satisfaction following use of an uncemented tantalum
acetabular component in a single centre.

During 1999 to 2002, 113 uncemented tantalum
acetabular cups were implanted in 105 patients in
our institution. The average age at operation was
56.8 years. All patients were assessed pre- and post-
operatively with the Oxford 12 item hip question-
naire and standard radiographs of the pelvis. At a
mean follow-up of 32 months (range: 18 to 48),
112 Hedroce cups were assessed in 104 patients.
Subjective patient’s satisfaction was also assessed.
At thetime of evaluation, one patient had died dueto
an unrelated cause. Eight patients had bilateral
acetabular cups implanted. The mean Oxford hip
score improved from 45 preoperatively to 14 post-
operatively. Subjectively 99% were very satisfied or
satisfied. Only one patient expressed dissatisfaction
about the outcome of this surgery. Radiologically,
there were no signs of cup loosening or wear.

This study shows that at short-term the new unce-
mented tantalum/polyethylene composite (Hedrocel)
acetabular component can yield a satisfactory clini-
cal and radiological outcome and has a high patient
satisfaction. Although the short-term result from our
centreisvery encouraging, similar resultsfrom other
centres and longer follow-up arerequired.

Keywords: uncemented hip arthroplasty ; tantalum
monoblock cup ; clinical outcome ; radiological outcome.
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INTRODUCTION

Total hip arthroplasty is a well-established pro-
cedure for arthritis of the hip. Loosening of the
components has been amajor cause of failureinthe
long-term survival of the implants, resulting in
revision surgery. To address the reported long- term
problems associated with the first generation pros-
theses inserted with cement and cementing tech-
niques (14-16, 33, 45, 46), extensive research over the
last three decades have been focused towards
improving the prosthesis design (17, 18), cementing
techniques and development of cementless
implants to enhance fixation by bony ingrowth (7,
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12, 24-26, 29, 35). Despite improved cementing tech-
niques and changes in design, many investigators
have reported the late loosening of the acetabular
component to be a major persisting problem asso-
ciated with cemented total hip arthroplasty (39, 40).
This led to the development of acetabular compo-
nents that were designed to be inserted without
cement. To enhance the biological fixation of these
implants, most cementless acetabular components
have various porous coatings like those manufac-
tured by sintering of cobalt-chrome or titanium
beads and the diffusion bonding of titanium fibre
wires (28). Pelvic osteolysis seen around the
cementless cup design was attributed to the poly-
ethylene wear debris resulting from the micro-
motion between the nonarticulating side of the
polyethylene liner and the interior of the metallic
shell (backside wear). These concerns led to exten-
siveresearch in the field of component design over
the last decade and a non-modular monoblock
acetabular cup (TMT - Hedrocel, Zimmer Ltd,
Swindon, UK) made from commercially available
porous tantalum biomaterial was developed (9).
This monoblock acetabular cup has been used both
in primary and revision hip arthroplasty since its
development in a few centres and has been used in
our institution since 1999. To date there are very
few reports in the literature regarding the clinical
outcome following this monaoblock cup in primary
and revision total hip arthroplasty (34, 47). The pur-
pose of this report is to present the early clinical
and radiological outcome following uncemented
trabecular metal monoblock acetabular cups in
total hip arthroplasty from a single centre in the
United Kingdom. To our knowledge, there are no
reports in the literature regarding the clinical out-
come following monoblock cup usage from
Europe.

MATERIALSAND METHODS

Between February 1999 and December 2002,
113 uncemented trabecular metal monoblock acetabular
cups were implanted in 105 patients who underwent
total hip arthroplasty at our institution by the senior
authors (C.JK, and J.N.D). The primary diagnosis was
osteoarthritis in 84 hips (74%), rheumatoid arthritis in
three hips (3%) and secondary osteoarthritis in 26 hip

Table I. — Indications for Operations

Primary Osteoarthritis Secondary Osteoarthritis

Degenerative arthritis 84 | Post Traumatic 1
Rheumatoid arthritis 3 |DDH
Avascular Necrosis
Aseptic loosening
Slipped capital

femoral epiphysis
Ankylosing spondylitis
Perthes 1

P PO OO

[EnY

(23%). Table | shows the diagnosis of the 113 hips. The
average age of the patients at the time of surgery was
56.8 years (range : 25 to 78). Eight patients had under-
gone bilateral hip replacements (six patients had under-
gone staged bilateral hip replacement and two patients
had bilateral hip replacement at a single sitting). All the
patients were clinically assessed using the Oxford 12
item validated hip questionnaire (19) prior to surgery and
a standard antero-posterior and lateral hip radiograph
was obtained. The surgery was performed in a clean-air
operating theatre with vertical laminar flow.
Prophylactic antibiotics, unless contraindicated, were
used in all patients (intravenous cefuroxime - 1.5 gm at
induction and 750 gm at 8" and 16™ hour postoperative-
ly). Chemical thromboprophylaxis (Tinzaparin 2500 U
until discharge) was used in all the patients, unless con-
traindicated. The operations were carried out through a
standard Hardinge approach. Closed suction drains were
used in all patients and were removed between 24 and
48 hours after operation. The patients were mobilised
the following day and were discharged home on the 5
7" postoperative day depending on their recovery. All
patients were followed up at 6 weeks, 3 months,
6 months, and then annually with standard AP and | ater-
al radiographs of the hip. The Oxford 12 item hip ques-
tionnaire was used at fina follow-up and a standard
antero-posterior and lateral hip radiograph was used for
analysis. The radiographs were analysed for signs of cup
loosening and cup migration as compared to the imme-
diate post-operative implant position using the standard
methods (20, 38). Acetabular cup loosening was assessed
around the circumference of the socket as categorised
into three zones (Typel, 11, or I11) in the AP film (fig 1)
as described by Delee and Charnley (20). The radi-
ographs were also assessed for vertical migration, hori-
zontal migration and tilting of the socket. Vertical migra-
tion was cal culated as the distance between the centre of
the cup and the teardrop line and the migration along the

Acta Orthopaedica Belgica, Vol. 72 - 3 - 2006



322 B. KOMARASAMY, R. VADIVELU, A. BRUCE, C. KERSHAW, J. DAVISON

Fig. 1. — Radiograph of De Lee Charnley zones for acetabu-
lar loosening assessment.

horizontal axis was calculated between the centre of the
cup and the tear drop line (horizonta line along the
teardrop) (fig 2) (38). Patients also completed an expec-
tation and satisfaction questionnaire at the time of final
follow-up.

RESULTS

We reviewed 112 uncemented monoblock
acetabular cupsin 104 patients at the time of fina
follow-up. One patient had died due to an unrelat-
ed cause. The mean follow-up was 32 months
(range: 19 to 54). There were 55 females and
49 males. The left hip was replaced in 48 patients
and the right hip in 64. The average weight of the
patients was 80 kg (range: 51 to 141). The mean
Oxford hip score improved from 45 preoperatively
to 14 postoperatively (p < 0.05) (the score ranges
from 12 to 60, 12 being the best and 60 being the
worst outcome). Radiologicaly, there was no evi-
dence of either loosening or migration of the cup in
any patient. Twenty-five hips (22%) showed initial
postoperative gaps in zone 11, which later filled up
and showed full osseointegration during the fina
follow-up evaluation as shown in fig 3. None of the
acetabular cups was revised at the time of last fol-
low-up. Ninety nine percent of patients were either
satisfied or very satisfied with the outcome of the
operation. Table |1 shows details regarding the dif-
ferent stems and type and diameter of the heads
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Fig. 2. — Radiograph shows method used for measuring
migration.

Fig. 3. — Radiograph shows good osseointegration in all three
zones.
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Table Il. — Types of Prosthesis Used

Uncemented Stem Cemented Stem Types of Head (28 mm)
CLS: 86 Muller Mainstream : 21 Short : 18
PFM : 2 Elite: 3 Medium : 63

Exeter : 1 Long: 32

used in this series. Seven patients in our series had
mild heterotopic ossification around the hip joint at
the time of final follow-up. However, this group of
patients did not show any signs of restriction in
their hip function.

Complications

Wound Infection : There were no florid superfi-
cial wound infections or deep implant infection at
the time of final follow-up. Two patients (1.8%)
developed deep vein thrombosis during the post-
operative period and were treated with warfarin.
There were no intra-operative acetabular cracks or
fractures requiring further surgery. Two patients
(1.8%) developed trochanteric bursitis postopera-
tively, which resolved with physiotherapy and
steroid injection.

Three patients (2.7%) had undergone further
surgery for stem related problems like periprosthet-
ic femoral fracture following a fall and recurrent
dislocation during the early post-operative period,
which required an exchange of the femora head
from short to long neck. The acetabular cups in
these three patients did show signs of good
0sseointegration during surgery.

DISCUSSION

In the United Kingdom, more than 50,000 total
hip replacements are performed annually.
Periprosthetic osteolysis and aseptic loosening of
the implants are serious problems affecting the
long-term outcome of total joint arthroplasty (45,
46). With improved cementing techniques and
design changes, the failure rates of the stems
improved significantly (39, 40, 43). However, the sur-
vival of the cemented acetabular components
showed no difference and long term studies have
shown the revision rates for acetabular component

to be approximately 10 to 15 percent and rates of
loosening of the acetabular component of approxi-
mately 20 to 40 percent at fifteen to twenty years
post-operatively (36, 40). This led to the develop-
ment of acetabular components that were designed
to be inserted without cement. To enhance the bio-
logical fixation of these implants, most cementless
acetabular components have various porous coat-
ings like those manufactured by sintering of cobalt-
chrome or titanium beads and diffusion bonding of
titanium fibre wires (28). Further reports using the
uncemented acetabular cups showed good mid-
term results with minimal complications (30).
Berger et al (2) reported a 10-year survival of
96.9% for the femoral component and 98.6% for
the acetabular component in their hybrid total hip
arthroplasty series using uncemented acetabular
porous coated Harris Galante Prostheses (HGP-1)
with screws and a precoated femoral component
with contemporary cementing technique. However,
in another series, Engh et al (27) reported arevision
rate of 1.5% for cemented stems and 2.2% for
uncemented cups at 10 years.

Some authors reported pelvic osteolysis around
the cementless cup in their series, especialy with
cups that have screw holes for secure fixation (37,
44). This phenomenon was attributed to the poly-
ethylene wear debris resulting from the micromo-
tion between the nonarticulating side of the poly-
ethylene liner and the interior of the metallic shell
(backside wear) (21, 22). These concerns led to
extensive research in the field of component design
and structural material, which resulted in the devel -
opment of a novel porous biomaterial made from
commercialy available pure tantalum (1, 3). The
structural nature of this material enabled manufac-
turing of implants without the need for a solid
metal substrate. Extensive laboratory studies have
characterised the physical and mechanical proper-
ties(1, 3, 10, 41, 42, 48) of tantalum material and
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when compared with conventional porous coatings,
tantalum possesses higher volume porosity (75-
80%) with more freely communicating pores
(550 microns), a higher coefficient of friction
against bone and alower bulk stiffness (10). Recent
cell-culture studies and histological analysis have
confirmed the osteoblastic response to tantalum,
adding further confirmation as a biocompatible
material (4-8, 13). Tantalum also has a low stiffness
(3.0 Gpa) with reduced stress shielding (subchon-
dral bone-2, cancellous bone-1.7, and cortical bone
15) which makes it a more suitable material. Direct
compression moulding of UHMWPE in the tanta-
lum shell for 2 mm avoids the dead space between
the polyethylene and the metal, which eliminates
the possible complication from backside wear. The
hemi ellipsoid outer geometry of the tantalum
monoblock cup provides a peripheral rim press fit.
The frequency of initial postoperative gaps (22%)
seen in our series, in zone I, is similar to the
observations made by other authors using unce-
mented cup designs (23, 31, 32, 44) and is mainly
attributabl e to the outer geometry of the monoblock
cup (hemidllipsoid). At final follow-up, these gaps
were no longer visible, which suggests good
osseointegration between the trabecular metal and
the bone as shown by Bobyn et al (11) in their
canine acetabular model. We did not observe any
migration or tilting of the monoblock cup during
the initial period or later during follow-up in our
series and this phenomenon of cup stability and
osseointegration could be explained by the higher
coefficient of friction (40% to 70%) than other
porous material (10).

Clinicaly all patients had significant improve-
ment as seen from the changes in their hip scores,
and none of the complications noted in our series
were directly related to the monoblock cup.
Overall, the vast majority of patients, in our series,
were very satisfied and reported no difference as
compared to their normal hip.

In summary, our series suggests that at short-
term, the uncemented porous tantalum monobl ock
acetabular cup yields a satisfactory clinical and
radiological outcome, and has a high patient satis-
faction. Although these short-term results for the
tantalum cup are highly encouraging, studies from
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other centres and with longer follow-ups and
implant survival analysis are required to confirm
that these results can be sustained.
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