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Materials and methods

The femoral shaft prosthesis is a snaight stem made of titanium al-
loy according to ISO5832-3. It is uncoated and smooth (Fig. l)
and in this study it was implantcd together with a cemented poly-
ethylene cup using a 32-mm cobalt-chrome head.

The first consecutive series of 250 implantations are included
in- this study. A1 the time of surgery patient mean age was
70 years (range 42-87 years). The primary diagnosis was idlopath-
ic osteoarthritis in 66%, and in 10% of the hips, prior surgery had
been performed All patients gave infornreri consenf

-A.sanda'! lateral transgluteal appmach was used. The surgical
technique is identical for both modes of implantation and was pre-
viously reported 15, 221. Postoperatively the use of crutchcs for

lntruduction

Eady functional results have demonstrated to be excelient
in different types of prostheses, whether implanted with or
without cemenl Excellent long-term results are known for
some cemented stems [, 4]. On the other han4 implanta-
tion without cement may have some benefits and increas-
ing interest in uncemented hip replacement is reflected in
a high number of recent publications 13, 5, 6, 221.
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Abstract Tlvo-hundred fifty implantations of a cement-
ed femoral stem made of titanium alloy in 239 patients
were followed for 9.7 years (range 8.7-10.3 years).
Eighty-nine patients with 93 hips have died and trro
could not be located. Five hips have been revisd two
for infection, one for aseptic loosening and two during
revision of the cup. Three stems showed radiologicat
loosening but have not been revised. The average hip
score was 85. The rresults are encouraging and compara-
ble to other cementcd femoral stems.

Rdsum6 250 implantations d'une tige fdmorale cimentde
en alliage de titane chez239 malades ont CtC suivies pen-
dant 9.7 anndes (8.7-10.3 anndes). 89 malades avec 93
prothlses sont morts et deux sont perdus de vue. Cinq
hanches ont Ctd rCvisdes, deux pour infection, une pour
descellement aseptique et deux pour une rdvision de la
cupule acdtabulaire. Trois tiges ont prCsentds un descel-
lement radiologique mais n'ont pas 6td reprises. Ic score
moyen dtait de 85. Les rdsultats sont encourageant set
comparables i ceux des autres tiges f6morales cimentdes.

Although preoperative planning is mandatory in hip
replacement surgery the decision whether cemented or
uncemented implantation is appropriate in an individual
case can often first be made intraoperatively l2Zl. A
femoral stem (BiCONTACI Aesculap, Germany) de-
signed for cemented as well as uncemented implantadon
was therefore designed.
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the fi1s1 3 months was encouraged. Full weight bearing was aLlowed No.prophylaxis against hjterotopi. or.i?i.uion. was used.
, Au patlents werc-invited for a clinical assessment and a radio_
rogrcal examination 9-l I years after implantation.

Clinical examination iircluded soft tissue status, deformity and
range of motion, leg length discrepancies, guii a"ti caicutatiin of
meHams hip scorc (HHS) [8].
, Radiographs ofthe hip in rwo projections were taken. Subsi_
99lT y.* asscsscd by comparison of postoperative X_rays and
fluat ll.ml.using anatomic4.landmarks andthe medial efige of
me prosthetic stem: onlv subsidence >2 mm was considcred sig_nificant [12]. Radiolucrint lines wer€ .t.rrin"A ii-tfrore less or
ryore thal 2 mm and allocared ro the zones I_Xw t7: Sl.brt""fi:
sis_or endosteal cavitations are defined ,, ,."* of 6"Jized loss of
trabecular bone or localized.cortical erosion 16 S1. HeGrotopic os_
sifications werc rated according to Brooker ei al .i21, -
-- Il--p-ud"no not willing.ro m&t in our instinrtion due to high age

T,-dlYl!"_ t J:lephgng intcrview with a standarrdized qujstio"n_
nalrc was performed. Information whether the THR wai still in
situ^and^clinical data werc gained from tt J patie"i ara *re famiiy
doctor. Radiographic analysis could not be fl:rformed in those pa'_
uents.

A life table was constuct€d and the cumulative survival rote
was calculated [14]. Confidence intervals were calculated accord-
rng to Rothman [l9]. Revision was dcfined as the endpoint.

I

\
\
\

of the follow-up evaluation. No patient stated not to be \satisfied. I
The life table analysis (Table l) demonstrates the low \

annual failure rate and the calculation of an overall t
survival rat€ of 97% after 1l years. The figures for..lost I
to follow-uy''are high in the postoperative vears 9_ll. I

$-Ti"lf i$,',ffi*ffif,nJffi#;,:,ryH*xH*t.,l
fr*;:*o"nce 

limirs ot e9.i% (upper) and gi.t* p,*'rLt^_'
- . An anaVsilof radiographs could be perforrred ir, 144 t},r' -//
hips (Fig. 3). The position of the femoril shaft at time of iY*^;t -^-
foltf'w up was neurral tn gB%. ln glVoof the radiograph 

" U, G,*- -no_heterotopic ossifications could be found;6% h-ad'os- ;F.
sifications grade Itr and,2% grade IV. Iilt,rt_

Radiolucent lines or osteolyses could be observed in t t_7 I - 
.l - ^four cases of which three stcmrs where consid";;b" ^.?#f3

radiographically loose. Subsidence of the femoral srcm clll - Do-
could not be observed in any case, neither with respect to - ' r - I I
bone nor within the cement mantle. 4,L"^{"f7Results

T[vo-hundred thirry-nine patients with 250 hips have
been included in this $hrdy. During the follow-up period
89 patients with 93 hips died after a mean interval of
5.9 years. Two patients could not be located. In all de_
ceased patients the pmsthesis was in situ at the time of
death. Follow-up data were rhus obtained for 155 hips,
clinical data but no radiographs were obtained for g4 pa_
tients. Arerage time of follow-up of the patients who
were still alive and have been included in ttis survey
was 9.7 years (range 8.7-10.3 years).

Five stems had been revised during the follow-up pe_
riod.^lhe 

-aveqge HHS at time of fo-ilow-up evaluation
was 85 points. In 3% of the patients a leg length discpp-
ancy of 2-3 cm and in2% adiscrepancy of 3im or more
could be detected. Ninety-one percent of the patients
were fully satisfied with the postoperative results at time

Ihble I Life table analysis
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Ftg.2 Survival curve

Years since
operation
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at start

l.ost to
follow-up

Number
at risk

Annual
failure
rate (%\

Annual
suocess
rate (%)

Survival
rcle (%)

Revisiona Died

8
3
8

t2
9
7

t1
l6
l0
7
I

2
0
0
0
0
I
0
1

0
I
0

4
5
6

8
9

l0
l1

250
239
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228
216
2W
199
185
t67
r52
33

0
0
0
0
0
I

24p.5
237.5
232
222
2tt.5
203
192
176
159.5
92.5
l6

0.8
0.0
0.0
0.0
0.0
0.5
0.0
0.5
0.0
0.7
0.0

99.2
100.0
100.0
rm.0
r00.0
99.5

100.0
99.5

100.0
99.3

100.0

99.2
w.2
w.2
99.2
99.2
98.7
9E.7
98.2
9E.2
97.5
n.5

5b
lub
33b

a Aseptical (n=3) and septical (z=2) revisions
bPatients with less than g-t1 years offollow-up, respectively



Discussion

The rate of aseptic loosening after l0 years was l.6Vo in
our series. The overall revision rate regardless of cause was
2.07o. Published revision rates in cemented total hip re-
placements Glm.) are within a range of 0464o [1, 16, l7].

Cemented implantation is regarded to be the "golden
standard" [11]. This study demonstrates that the cement-
ed version of the BiCONTACT femoral stem produces
excellent results, which are comparable to other cement-
ed femoral components. The stem offers the possibility
for both cemented and uncemented implantation depend-
ing on pre- and intraoperative findings, on anatomical
properties and on bone quality. For the uncemented
implantation of the stem good results have also been
demonstrated [5].

Revision for any reason was chosen as the endpoint
for the survival estimate. As not all patients could be ex-
amined, this information seemed to be the most reliable
definition of the endpoint.

ff deceased patients are excluded our follow-up rates
were high. It has been shown that patients who have died

had the same chance of failure as patients who continue to
be assessed [15]. With the number of lost patients lower
than the number of failures and a loss-to-follow-up quo-
aentof0.47o this snrdy can beregarded as reliable [15].

Good or excellent early functional results represent
the contemporary state of the art of THR. In our cohort
of patients the mean age at time of follow-up evaluation
was 81 years. A mean HARRIS score of 85 points can be
regarded as an excellent result for this series of elderly
patients.

The results of our study contrast reports with cases of
early loosening and high loosening rates after cemented
implantation of titanium alloy straight femoral prosthe-
ses [10, 13, 18, 2L]. A mechanism of crevice corrosion
has been described as a mechanism of loosening in ce-
mented titanium stems [23]. On the other hand, excellent
results have been described with cemented stems made
of titanium alloy [16,20].

Design paxameters play an important role in the devel-
opnrent of crevice corosion and subsequent aseptical loos-
ening. If there is any rough surface a very small amount of
micromotion may be sufficient to cause destruction of the
soft TlO2 surface of the stem. Subsequent oxidation of the
titanium surface leads to a decrease in local pH, leading to
an acceleration of wear on the titanium surface. This may
be Ore priming process in the development of cement de-
stnrction and consecutive loosening [23].

The structural and mechanical properties of the Bi-
CONTACI stem with a polished surface and bilateral
proximal support flanges are different from those of ce-
mented titanium stems in which high rates of aseptical
loosening have been reported. Micromotion is mini-
mized by the broad cement-stem contact at the support
flanges, and the smooth surface does not facilitate TiO,
surface wear.

In our cases loosening, ifany, occurred in the cement-
bone interface, as it is usually seen in aseptic loosening
of cemented prostheses. This suggests that interaction
between the cement and the titanium alloy stem is not di-
rectly responsible for initiation and promotion of t}te
loosening process and may be secondary to mechanical
loosening. In all cemented cases of aseptic loosening or
radiolucencies a specific cause not related to the combi-
nation of materials and not related to the individual de-
sign of the prosthesis stem could be evaluated.,

However, ttre published basic principles of primary
and secondary titanium-cement interactions [23] lead us
in recent times to use CoCr-alloy for the cemented Bi-
CONIACT stem.

The purpose of this study was to investigate the results
of cemented stems, which were implanted according to our
current strategy based on the infraoperative choice either to
use cemented or uncemented implants after bone prepam-
tion. Desfruction and removal of bone is avoided by both
the uncemented and the cemented implantation technique.
Promising long-term results for the cemented mode of fix-
ation could be demonstrated. No specific mechanisms of
loosening which might be associated with the combination
of titanium alloy stem and cement could be found.

Fig. 3a< Deforming osteoarthritis of the right hip. a Preoperative
X-ray 1987. b Postoperative 1988. c After l0 years of follow-up
1998: no subsidence, no osteolysis, no radiolucency, intact cement
mantle
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