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ABSTRACT - We performed a randomized, prospec- 
tive study on the prophylaxis of heterotopic ossification 
(HO) after total hip arthroplasty (THR), compar- 
ing indomethacin and the selective COX-2 inhibitor 
meloxicam. From the day after surgery, 272 patients 
were treated with 7.5 mg meloxicam, 15 mg meloxicam, 
or 2 x 50 mg indomethacin a day, for 14 days. After 6 
months, radiographs of patients treated with 7.5 mg 
meloxicam showed that HO had occurred in one third. 
This treatment was therefore stopped after 26 patients 
have been assigned to this group. According to the inten- 
tion-to-treat principle, patients given 15 mg meloxicam 
developed HO in 25% (20% Brooker grade I, 4% grade 
I1 and 1% grade 111) and those given indomethacin in 
10% (7% Brooker grade I, 1% grade I1 and 2% grade 
III), a statistically significant difference. 

0 

Heterotopic ossification (HO) is common after 
total hip replacement (THR). Nonsteroidal anti- 
inflammatory drugs (NSAIDs), diphosphonates, 
calcitonin, and irradiation have been used to pre- 
vent HO formation (Thomas and Amstutz 1987, 
Nilsson 1992, Kolbl et al. 1997, Sell et al. 1998, 
Neal et al. 2000, Gunal et al. 2001). Many authors 
recommend indomethacin as a general prophylaxis 
immediately after surgery (Tozun et al. 1992, 
Knelles et al. 1997, Sell et al. 1998, Burd et al. 
2001). Because of its common gastrointestinal side 
effects, the use of indomethacin is limited. Muco- 
protection can reduce the side effects, but in some 
cases, treatment has to be stopped because of the 
risk of gastrointestinal bleeding. NSAIDs act via 
inhibition of the enzyme cyclooxygenase (COX), 

which is the cause of the efficacy and toxicity of 
NSAIDs. The discovery of two COX isoforms, 
the constitutive isoform COX-I and the induc- 
ible isoform COX-2, has led to the hypothesis that 
selective inhibition of COX-2 can minimize the 
gastrointestinal side effects, without compromis- 
ing the efficacy. In this prospective randomized 
study, we compared the efficacy of the COX-2 
inhibitor meloxicam (7.5 and IS mg a day) and 
indomethacin (2 x SO mg a day). 

Patients and methods 
Patient selection 

From 1996 to 1999, 487 patients scheduled for 
THR were consecutively assessed for eligibility 
for this study. Patients with a history of malig- 
nant diseases, gastritis, gastric or duodenal ulcer, 
allergic reaction to NSAIDs, and those who had 
developed HO after previous surgery were not 
included in the study. Of the 487 patients, 272 
met all selection criteria. The study protocol was 
approved by the Julius Maximilians University 
Institutional Review Board. All patients provided 
informed consent. 

Experimental groups 

Patients were randomly assigned to one of the 
following three groups using a random-number 
table. In the first group, patients were treated with 
7.5 mg meloxicam a day. Patients assigned to the 
second group received IS mg meloxicam a day. 
Those in the third group were treated with 2 x SO 
mg indomethacin a day. In all groups, treatment 
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Table 1. Characteristics of patients assigned to the three 
groups 

Meloxicam lndomethacin Total 
7.5mg 15mg 2 x 5 0 m g  

Patients 26 123 123 272 

Male 15 43 44 102 
Female 11 80 79 170 

Mean age 65 63 63 63 
(SD) (8) (12) (12) (11) 

Stem fixation 

Sex 

Cemented 16 79 83 178 
Uncemented 10 44 40 94 

Osteoarthrosis 19 94 86 199 
AVN 3 16 19 38 
Dysplasia 2 7 12 21 
Fracture 1 2 1 4 
Other 1 4 5 10 

Diagnosis 

AVN avascular necrosis 

was started on the day after surgery and given for a 
total of 14 days. They also received mucoprotection 
with misoprostol 3 x 200 mg a day. Postoperative 
pain was treated with traniadol, pwacetamol, or pir- 
itramid, which have no anti-inflammatory effects. 
The patients in the three groups were analyzed for 
sex, age, type of stem fixation, and diagnosis and 
showed similar baseline characteristics (Table I ) .  
Blinded evaluation of radiographs of the first 24 
patients treated with 7.5 mg meloxicam showed 
HO in 8/24 after 6 months. We therefore stopped 
assigning patients to this group. In total, 26 patients 

Table 2. Patients evaluated in the intention-to-treat analysis 

had 7.5 mg meloxicam, 123 15 mg meloxicam, 
and 123 2 x 50 mg indoniethacin. 20 patients did 
not receive all the doses, but had radiographic data 
and qualified for the intention-to-treat analysis. 22 
patients were unavailable for the follow-up exami- 
nation and were excluded from the analysis. Of 
272 patients assigned to the three groups, 250 were 
evaluated (Table 2). 

Radiographic analysis 

The Brooker et al. ( 1  973) classification was used 
to evaluate HO. Anteroposterior and Lauenstein 
radiographs were taken preoperatively, immedi- 
ately after surgery, and postoperatively after 3 and 
12 months. Two blinded investigators assessed the 
radiographics for HO. 

Statistics 
The main analysis was done according to the 
intention-to-treat principle. The chi-square test 
was used to compare the total percentage of HO in 
the 3 groups. Values of p < 0.05 were considered 
significant. 

Resu I ts 

Of 250 patients evaluated, 48 developed HO 
depending on the type of treatment. According 
to the intention-to-treat principle, 8/24 patients 
treated with 7.5 mg meloxicam developed HO, 
25% of those treated with 15 mg meloxicam and 

Meloxicam lndomethacin Total 
7.5mg 15mg 2 x 5 0 m g  

Patients randomized 
Unavailable for follow-up 

Death 
Missed assessment 

Patient qualified for 
intention-to-treat analysis 

Patients who did not 
receive all doses 

Gastric disorder 
Non-compliance 
Infectionhevision surgery 
Headache 
Allergic reaction 
Fever 

26 123 123 

0 2 2 
2 6 10 

24 115 111 

0 3 5 
1 1 1 
0 0 2 
0 1 2 
0 1 2 
0 0 1 

272 

4 
18 

250 

8 
3 
2 
3 
3 
1 

10% of those with indomethacin. 
Severe HO (Brooker grades I11 and 
IV) occurred in 3 cases (Table 3), 
2 of these ( 1  treated with 15 nig 
meloxicam and 1 with indoniethacin) 
because they had stopped taking the 
medication. Statistical analysis on an 
intention-to-treat basis showed that 
indomethacin 2 x 50 mg reduces HO 
formation more than 15 nig nieloxi- 
cam (p = 0.03). Statistical analysis of 
patients treated with 7.5 mg nieloxi- 
cam was not done since we had too 
few cases. 2% of patients treated with 
meloxicam developed gastrointestinal 
side effects versus 4% of patients 
treated with indomethacin (Table 2). 
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Table 3. Development of HO in patients treated with meloxicam or indo- 
methacin, number of cases 

Brooker classification (grade) 

Total 0 I II Ill IV I-IV 

Meloxicam 7.5 mg 2 4 1 6 7 1 0 0 8  
Meloxicam 15 mg 115 86 23 5 1 0 29 
lndomethacin2 x50mg 111 100 8 1 2 0 1 1  
Total 250 202 38 7 3 0 48 

Discussion 

No study has compared the use of preferential 
COX-2 inhibitors and indoinethacin for the pro- 
phylaxis of HO after THA. In the present one, the 
incidence of HO in patients treated with indometh- 
acin was 10%. This resembles the results reported 
by us and others (Sodemann et al. 1988, Kjaers- 
gaard-Anderson et al. 1993, Knelles et al. 1997, 
Nilsson 1998). In contrast, 25% of patients treated 
with IS nig meloxicam developed HO. The forma- 
tion of HO in indomethacin treated patients was 
lower than in those treated with 15 nig meloxicam, 
suggesting that indomethacin is more effective 
than meloxicam in prophylaxis of HO. 

Indomethacin is a non-selective NSAID, while 
meloxicam is a preferential COX-2 inhibitor with 
a lower risk gastrointestinal side effects, which 
are commonly encountered with indoniethacin 
(Hawkey et al. 1998, Chan et al. 1999). The inhibi- 
tion of COX- I and COX-2 by meloxicam is known 
to be dose-dependent. Doses of 7.5 mg ineloxicam 
primarily inhibit COX-2, while in higher doses, 
COX-I inhibition increase (Pairet et al. 1998). The 
data obtained from these in vitro investigations, and 
the high incidence found in patients treated with 
meloxicam in this study suggest that both COX 
isofornis and not only COX-2 are important in  the 
mechanism leading to forination of HO after THR. 
This is supported by the fact that indomethacin is 
known to be a potent COX-I and COX-2 inhibi- 
tor (Chan et al. 1999). Gastrointestinal side effects 
were rue probably because of tnisoprostol muco- 
protection. Without mucoprotection, the incidence 
of these side effects with indoinethacin rises to 
22% (Wurnig et al. 1992). In our study, only 2% of 
the patients treated with meloxicam and 4% treated 
with indomethacin developed such side effects. 

The preferential COX-2 inhibi- 
tor meloxicam has fewer gastro- 
intestinal side effects, but is not 
iis effective as indoniethacin for 
the prophylaxis of HO after THR. 
We therefore recommend indo- 
niethacin as a general prophy- 
laxis in  a dose of 2 x SO mg for 
2 weeks after surgery, together 
with a mucoprotective drug. 

No funds have been received to support this study. 
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