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Indomethacin for prevention of ectopic ossification
in cementless hip arthroplasties

A prospective 1-year study of 100 cases

Christian Wurnig, Richard Eyb and Vinzenz Auersperg

In a prospective series of 100 patients we investi-
gated the effect of indomethacin for 6 weeks in the
prophylaxis of ectopic bone formation in hip replace-
ments with cementless fixation. Indomethacin pro-
phylaxis reduced (P < 0.0001) ectopic bone forma-

tion compared to a retrospective control group of
equal size. Side-effects occurred in one-fifth of the
patients, but most of these could continue the medi-
cation for at least 4 weeks.
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The incidence of ectopic ossifications after implanta-
tion of a total hip prosthesis seems higher in cement-
less than in cemented cases (Maloney et al. 1991). We
report a prospective series of indomethacin-treated
uncemented arthroplasties, compared with untreated,
retrospective control cases.

Patients and methods

In a prospective study, 120 patients receiving a
cementless total hip for arthrosis were treated with
indomethacin (Gaurit®, Merckle, Vienna). Active
ulcers of the gastrointestinal tract and ulcers or gastri-
tis during the last 6 months before surgery were exclu-
sion criteria. No other NSAIDs were allowed while the
patient was on indomethacin. Indomethacin was
administered orally in a dose of 2 X 50 mg from the
first postoperative day on. This dosage was maintained
for 6 weeks.

The patients included in the evaluation had follow-
up radiographs and clinical examinations 6, 12, and 52
weeks postoperatively; for our particular question this
short follow-up period seemed sufficient, since ectopic
ossifications increase in size only until the sixth post-
operative month (Ritter and Sieber 1985). To ascertain
possible side-effects, patients were asked how they tol-
erated the drug.

The indomethacin group was compared with a con-
trol group of 100 patients who had a total hip replace-
ment of the same type, also for arthrosis, but who did
not receive indomethacin and also did not take any

other antiphlogistic substances in the first 6 weeks
after surgery. The control group was selected retro-
spectively in a random manner from our patient mate-
nial. In the controls only the radiographs taken 12
months postoperatively were evaluated.

In all 220 patients the Zweymiiller (1990) cement-
less total hip replacement was used (stem titanium
alloy, cup pure titanium). The surgical technique was
standardized and remained the same in all cases; the
Bauer et al. (1986) surgical approach was used.

All patients received thrombosis prophylaxis with 3
x 5000 U of subcutaneous heparin from the first post-
operative day on; after discharge the patients usually
received 1 g of acetylsalicylic acid/day (Eyb and
Knahr 1983). The patients were allowed out of bed
from the third postoperative day with two forearm
crutches; full weight bearing was allowed from the
sixth postoperative week.

For assessment of the ossification, radiographic
staging by Arque (1973) was used. The chi-square test
was used for statistical analysis.

The indomethacin group initially comprised 120
patients, but 20 of those had to be eliminated from the
study; 13 retrospectively, since administration of indo-
methacin was not absolutely guaranteed, 4 stopped
taking the drug after 2 weeks because of intolerance
and 3 after 3 weeks. 13 patients discontinued the drug
after 4 weeks but were nevertheless included in the
evaluation because a sufficient effect can be seen after
4 weeks (Metzenroth et al. 1991). The remaining 87
patients verifiably received the medication during the
prescribed 6 weeks. The average age of the patients
was 63 years, and one half were men; the two series
were equal in these respects.
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Table 1. Ectopic ossification according to Arque (1973)

Grade With prophylaxis Without prophylaxis
o 59 ‘ 19
1 35 .47
2 5 27
3 1 1
Total 100 100
Results

In the indomethacin group, ectopic bone formation
ocurred in 41 cases and in the control group in 81
cases (Table 1). It should be noted, however, that we
also included those cap-like ossifications in the area of
the tip of the trochanter which are sometimes not clas-
sified as ectopic ossification (Eyb and Zweymiiller
1985). If these cap-like ossifications are excluded only
6 patients in the indomethacin group had ossifications
versus 34 in the control patients (P < 0.0001).
Patients with grades 2 and 3 ossifications had impaired
motion with respect to flexion and abduction (Table
2).

The side effects included dizziness, nausea and
stomach pain but no bleeding ulcer. All side-effects
disappeared within one week after the drug had been
discontinued.

Discussion

In the literature the incidence of heterotopic bone for-
mation varies from 5-90 percent (Nollen and Slooff
1973, DeLee et al. 1976, Kromann-Andersen et al.
1980, Errico et al. 1984, Hamblen 1984, Eyb and
Zweymiiller 1985, Cella et al. 1988). One reason for
this wide variation is certainly the different interpreta-
tions of the radiographs (Lidgren and Nordstrom
1979). The reason why we chose the classification sys-
tem according to Arque (1973) is that we think the
correlation to the clinical result is better than in the
Brooker (1973) classification system. Brooker et al.
(1973) reported that they found no difference in the
Harris score between groups 2 and 3. The difference
between these two groups is only radiographic. In the
Brooker classification there is no class 0 group, i.e.,
without any ossification. In our series we had in the
indomethacin group 59 cases versus 19 cases in the
control group without any ectopic bone formation.
Based on the high ossification rates, prophylaxis is

Table 2. Motion (degrees) 1 year postoperatively in patients
with prophylaxis. Median (range)

Grade ectopic ossification

0 1 2 3
Flexion 95 92 73 60
(60-130)  (70-120)  (40-105)
Abduction 21 20 8 10
(5—40) (10-35) (0-20)

definitely justified. Most reports refer to cemented hip
arthroplasties (Ritter and Vaughan 1977, Ritter and
Gioe 1982, Ritter and Sieber 1985, Sundaram and
Murphy 1986, Slitis et al. 1978, Sgballe et al. 1988).
Our results were very similar to those of Maloney et
al. (1991); in their study severe ectopic bone formation
occurred in one third in the group with the cementless
replacements, which corresponds to the incidence in
our control group. Our results would thus confirm
Maloney et al.’s (1991) that cementless fixation of hip
replacements carries a substantial risk of heterotopic
bone formation. The effect of indoiiethacin may have
had an effect on the bone formation process which
hopefully will stabilize the prosthesis components
(Keller et al. 1989). Our follow-up is too short to
address this problem.

We feel that a beneficial effect of indomethacin in
the prophylaxis of ectopic bone formation after
cementless total hip replacement has been proven and
that the rate of side-effects is justifiable. It is an open
question whether administration of the drug could not
be limited to 3 weeks (Schmidt et al. 1988, Kjaers-
gaard-Andersen and Schmidt 1991).
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