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lndomethacin for prevention of heterotopic 
ossification after hip arthroplasty 
A randomized comparison between 4 and 8 days of treatment 

Ulrich Dorn, Claude Grethen, Harald Effenberger, Hans Berka, Thomas Ramsauer and 
Thomas Drekonja 

In a randomized, parallel group study, we evaluated 
the efficacy of a 4-day versus an 8-day course of 
indomethacin (50 mg, 3 times per day), given as 
prophylaxis against heterotopic ossification after formation. 

cementless total hip arthroplasty in 209 patients with 
arthrosis. Patients receiving the prophylaxis for 8 
days had less (p = 0.03) severe heterotopic bone 
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Schmidt et al. (1988) showed in a prospective 1-year 
study a substantial reduction of heterotopic bone for- 
mation in patients receiving indomethacin for 6 
weeks, after cemented total hip replacement. Admin- 
istration of indomethacin for a shorter period also in- 
hibits bone formation experimentally (Tornkvist et al. 
1985) and therefore may be effective as prophylaxis 
against heterotopic ossification in vivo. In this ran- 
domized comparison, we attempted to determine the 
shortest course of indomethacin prophylaxis effective 
against heterotopic bone formation. 

Patients and methods 

We performed a prospective, randomized comparison 
of patients with primary or secondary coxarthrosis to 
evaluate the efficacy of a 4-day (group A) versus an 8- 
day (group B) course of indomethacin after cement- 
less total hip replacement. The study was approved by 
the Ethics Committee at our hospital. 

All procedures were primary arthroplasties in pa- 
tients not previously operated on and were performed 
in our depdrtment from January 1992 to June 1993. 
Contraindications for participation in the study were 
active gastroduodenal ulcers or histories of ulcers or 
gastritis during the last 6 months. 249 patients were 
finally included in the randomization protocol. They 
were distributed in the two groups according to the 
final digit of their civic registration number (odd or 
even number). All patients were given indomethacin 
(Indocid@) and ranitidine (Zantac@) to minimize gas- 
trointestinal side-effects (Metzenroth et al. 1991). 

Indomethacin was administered in a dose of 50 mg 3 
times per day (Table 1). No other anti-inflammatory 
medications were administered during the treatment 
with indomethacin. Postoperative pain was treated 
with tramadol (Tramal@) and narcotics. 

The surgical technique was standardized and 
remained the same in all cases. We used the Bauer et 
al. (1 986) approach and implanted a cementless pros- 
thesis (Hofer-Imhof cup/pure titanium, Zweymuller 
or UNI stemhitanium alloy). All patients were given 
subcutaneous heparin 5000 S.C. 3 times daily, begin- 
ning on the day of surgery and continued until the 
third postoperative day in group A and until the 
seventh postoperative day in group B; at this time 
patients were given acenocoumarol orally for 6 
weeks. Antibiotic prophylaxis was given as an intra- 
venous 2 g cephamandol single dose just before the 
operation. The patients were mobilized on the third or 
fourth postoperative day. The amount of ossification 
was graded 0-111 (Arcq 1973), &IV (Brooker et al. 
1973) and 0-111 (DeLee et al. 1976). Radiographs 
were obtained 3 months and 1 year postoperatively 
and evaluated for evidence of heterotopic bone forma- 
tion. This follow-up period seemed sufficient, since 
heterotopic ossification increases in size only until the 
sixth postoperative month (Ritter and Sieber 1985). 
Patients were examined at 3 months, 6 months and at 
1 year. The data were analyzed with the chi-square 
test, employing p < 0.05 as the level of significance. 

249 patients entered the study, 122 in group A and 
127 in group B. 9 patients (2 in group A, 7 in group B) 
were excluded because of early gastrointestinal side- 
effects, another 20 patients (1 1 in group A, 9 in group 
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Table 1. Drug trial protocol 

GroupA lndomethacin 100 mg supp. 1 hour after surgery 
and 5 Ranitidin 100 mg i.v. before surgery 

Group A lndomethacin 50 mg p.0. 3 times daily for 3 days 
Ranitidin 300 mg p.0. for 3 days 

Group €3 lndomethacin 50 mg p.0. 3 times daily for 7 days 
Ranitidin 300 mg p.0. for 7 days 

Table 2. The amount of heterotopic bone formation accord- 
ing to Arcq at 1 year postoperatively. Number of patients 

0 I II 111 Total 

GroupA 43 48 13 0 104 
GroupB 56 46 3 0 105 

B) were withdrawn due to other side-effects (nausea, 
headache) or incorrect study protocol. 7 patients (3 in 
group A, 4 in group B) died of causes unrelated to sur- 
gery or treatment. 2 patients in each group were lost 
to follow-up. The remaining 209 patients (104 in 
group A, 105 in group B) received the indomethacin 
medication, according to the study protocol. The 
groups were similar in age, gender distribution, post- 
operative bleeding, length of hospital stay and post- 
operative recovery time. As men are more at risk of 
developing heterotopic ossification than women 
(DeLee et al. 1976, Kromann-Andersen et al. 1980, 
Hierton et al. 1983, Morrey et al. 1984, Soballe et al. 
1988), we looked at the gender distribution in our 2 
groups and found no difference, group A 40/104 men, 
group B 42/105 men (p = 0.96). No deep infection or 
postoperative dislocation occurred in either group. 

Table 3. The amount of heterotopic bone formation accord- 
ing to Brooker at 1 year postoperatively. Number of patients 

At 1 year, 61 patients in group A (59 + 9.5%, mean + 
0 I I1 111 IV Total 95% CI) and 49 patients in group B (47 k 9.6%, mean 

f 95% CI) showed radiographic evidence of hetero- 
GroupA 43 48 7 6 0 104 
Group B 56 46 I 2 0 105 topic ossification. These differences were not statisti- 

cally significant (p = 0.09). 
However, fewer patients in group B had severe os- 

sification (Tables 2-4). Regardless of the classifica- 
tion system used, the difference was always statisti- 
cally significant (p < 0.05). No patient from either 
group developed extensive Arcq grade 111, Brooker 
grade IV or DeLee grade I11 ossification. Only 1 man 

GroupA 43 48 9 4 104 had to be revised (group A) because of a permanent 
GroupB 56 46 2 1 

Table 4. Amount of heterotopic bone formation according to 
DeLee at 1 year postoperatively. Number of patients 

0 I II 111 Total 

O5 decrease in joint motion, 

Table 5. Amount of heterotopic bone formation according to 
Arcq after short-term (8 days) and long-term (6 weeks) in- 
domethacin medication at 1 year postoperatively. Number 
of patients 

0 I II 111 Total 

Our results 56 46 3 0 105 
Wurnig etal. 1992 59 35 5 1 100 

Discussion 

The cause of heterotopic ossification after total hip 
replacement is not clear. Surgical trauma and individ- 
ual predisposition are the chief factors (DeLee et al. 
1976, Ahrengaxt and Lindgren 1993). Several authors 
suggested the surgical approach as a cause of hetero- 
topic ossification, but it does not seem to be a crucial 
factor (Hanslik and Radloff 1974, Morrey et al. 1984, 
Schmidt et al. 1988). The incidence which varies 

Table 6. Amount of heterotopic bone formation accordinq to 
DeLee after short-term (8 days) and long-term (6 weeks) in- 
domethacin medication at 1 year postoperatively. Number 
of patients 

from 5% to 90% (Nollen and Sloof 1973, DeLee et 
al. 1976, &omann-hdersen et al. 1980, E,+O et al. 
1984, Hamblen 1984, Eyb and Zweymiiller 1985, 
Cella et al. 1988) seems to be higher after cementless 

l II ,11 Total than cemented hip arthroplasty (Maloney et al. 1991). 
To determine the amount of heterotopic ossification, 

Our results 56 46 1 2 105 several classification systems are employed (Arcq 
Schmidt et 1988 l 3  lo2 1973, Brooker et al. 1973, DeLee et al. 1976). Wurnig 
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et al. (1992) showed that the severity of heterotopic 
ossification, according to the Arcq grading system, 
correlates closely with clinical findings-for in- 
stance, hip motion. We used the Brooker and DeLee 
classification systems as well, to determine whether 
the same results would be achieved. 

Since Dahl suggested in 1975 that oral indometha- 
cin may be effective as a prophylactic measure 
against heterotopic ossification, several supporting 
retrospective and prospective reports have been pub- 
lished (Ritter and Gioe 1982, Ritter and Sieber 1985, 
Kjzrsgaard-Andersen and Schmidt 1986, Nilsson et 
al. 1986, Schmidt et al. 1988, McMahon et al. 1991, 
Kjrersgaard-Andersen and Ritter 1992). 

Optimal duration and dosage of indomethacin pro- 
phylaxis are still unknown. Most authors recommend 
treatment for at least 3 weeks. Our aim was to see 
whether short-term treatment with indomethacin 
would also be effective. Compared with results of 
prospective trials using indomethacin treatment for 
several weeks (e.g., Schmidt et al. 1988, Wumig et al. 
1992), no obvious difference in the effectiveness of 
our %day course of indomethacin was found (Tables 
5 and 6). Treatment with indomethacin was discontin- 
ued due to gastrointestinal side-effects in only 9 cas- 
es. No patients in either group showed clinical signs 
of gastric ulceration. Our findings indicate the effec- 
tiveness of short-term treatment with indomethacin 
(Kjaersgaard-Andersen et al. 1993) in the prophylaxis 
of heterotopic ossification after cementless hip ar- 
throplasty and that the incidence of side-effects is ac- 
ceptable. 

Although several randomized studies have shown 
that various NSAIDs can prevent or reduce hetero- 
topic ossification after total hip arthroplasty (Elm- 
stedt et al. 1985, Schmidt et al. 1988, Hoikka et al. 
1990, Gebuhr et al. 1991, Wahlstrom et al. 1991, Reis 
et al. 1992), the question still to be solved is how 
short-term treatment can be used. In most of the pre- 
vious studies the treatment period was 3-6 weeks, 
only 2 randomized studies reported shorter treatment 
periods; 1 with a 10-day treatment period with ibu- 
profen, in which there was no significant reduction in 
the ibuprofen-treated group, and 1 with a 5-day treat- 
ment period with tenoxicam, where the reduction in 
heterotopic ossification was found to be statistically 
significant (Ahrengart et al. 1994, Gebuhr et al. 
1996). 

Our study clearly demonstrates that the incidence 
of heterotopic bone formation after total hip arthro- 
plasty was not statistically different after 4-day and 8- 
day treatment. The incidence of substantial hetero- 
topic bone formation was statistically significantly 
less (p = 0.03) after the 8-day treatment. Therefore we 

recommend an 8-day prophylaxis to prevent hetero- 
topic bone formation after total hip arthroplasty. 

Acknowledgment 
Daschil Franz, statistical consultant, Diirlingerstrasse 7, A- 
5020 Salzburg, Austria. 

References 
Ahrengart L, Lindgren U. Heterotopic bone after hip arthro- 

plasty. Defining the patient at risk. Clin Orthop 1993; 
293: 153-9. 

Ahrengart L, Blomgren G, Tornkvist H. Short-term ibu- 
profen to prevent ossification after hip arthroplasty. No 
effects in a prospective randomized study of 47 arthrosis 
cases. Acta Orthop Scand 1994; 65 (2): 139-4 I .  

Arcq M. Die paraartikularen Ossifikationen+ine Komp- 
likation der Totalendoprothese des Huftgelenkes. Arch 
Orthop Unfall-Chir 1973; 77: 108-31. 

Bauer R, Kerschbaumer F, Poise1 S .  Operative Zugangswege 
in Orthopadie und Traumatologie. Georg Thieme Verlag, 
Stuttgart 1986, 

Brooker A F, Boweman J W, Robinson R A, Riley L H Jr. 
Ectopic ossification following total hip replacement. Inci- 
dence and method of classification. J Bone Joint Surg 
(Am) 1973; 55 (8): 1629-32. 

Cella J P, Salvati E A, Sculco T P. Indomethacin for the pre- 
vention of heterotopic ossification following total hip ar- 
throplasty. Effectiveness, contraindications and adverse 
effects. J Arthroplasty 1988; 3 (3): 229-34. 

Dahl H K. Kliniske observasjoner. Symposium on hip ar- 
throsis. Blindem, Norway. Merck, Sharp and Dome 1975: 

DeLee J, Ferrari A, Chamley J. Ectopic bone formation fol- 
lowing low friction arthroplasty of the hip. Clin Orthop 
1976; 121: 53-9. 

Elmstedt E, Lindholm T S ,  Nilsson 0 S ,  Tomkvist H. Effect 
of ibuprofen on heterotopic ossification after hip replace- 
ment. Acta Orthop Scand 1985; 56 (1): 25-7. 

Errico T J, Fetto J F, Waugh T R. Heterotopic ossification. 
Incidence and relation to trochanteric osteotomy in 100 
total hip arthroplasties. Clin Orthop 1984; 190: 138-41 

Eyb R, Zweymuller K. Periartikulare Ossifikationen nach 
Implantation zemenffreier Hufttotalendoprothesen vom 
Typ Zweymuller Endler. Z Orthop 1985;123 (6): 975-80. 

Gebuhr P, Soelberg M, Orsnes T, Wilbek H. Naproxen pre- 
vention of heterotopic ossification after total hip arthro- 
plasty. A prospective control study of 55 patients. Acta 

Gebuhr P, Sletgard J,  Dalsgard J, Soelberg M, Keisu K, Han- 
ninen A, Crawford M. Heterotopic ossification after hip 
arthroplasty. A randomized double-blind multicenter 
study of tenoxicam in 147 hips. Acta Orthop Scand 1996; 

Hamblen D L. Ectopic ossification. In: Complications of to- 
tal hip replacement. (Ed. Ling R S M) Churchill Living- 
stone, London 1984. 

37-46. 

Orthop Stand 1991; 62 (3): 226-9. 

67 (1): 29-32. 



110 Acra Orthop Scand 1998; 69 (2): 107-1 10 

Hanslik L, Radloff H. Der Krankheitswert paraartikularer 
Verknocherungen nach total-endoprothetischem Huftge- 
lenksersatz. Arch Orthop Unfallchir 1974; 80 (2): 153-64. 

Hierton C, Blomgren G, Lindgren U. Factors associated 
with heterotopic bone formation in cemented total hip 
prosthesis. Acta Orthop Scand 1983; 54: 698-702. 

Hoikka V, Lindholm T S, Eskola A. Flurbiprofen inhibits 
heterotopic bone formation in total hip arthroplasty. Arch 
Orthop Trauma Surg 1990; 109 (4): 224-6. 

Kjaersgaard-Andersen P, Schmidt S A. Indomethacin for 
prevention of ectopic ossification after hip arthroplasty. 
Acta Orthop Scand 1986; 57: 12-4. 

Kjaersgaard-Andersen P, Ritter M A. Short-term treatment 
with nonsteroidal antiinflammatory medications to pre- 
vent heterotopic bone formation after total hip arthroplas- 
ty. A preliminag report. Clin Orthop 1992; 279: 157-62. 

Kjaersgaard-Andersen P, Nafei A, Teichert G, Kristensen 0, 
Schmidt S A, Keller J, Lucht U. Indomethacin for preven- 
tion of heterotopic ossification. A randomized controlled 
study in 41 hip arthroplasty. Acta Orthop Scand 1993; 64 

Kromann-Andersen C, Sorensen T S, Hougaard K, Zdravk- 
ovic D, Frigaard E. Ectopic bone formation following 
Chamley hip arthroplasties. Acta Orthop S c a d  1980; 51 

Maloney W J, Krushell R J, Jasty M, Harris W H. Incidence 
of heterotopic ossification after total hip replacement: ef- 
fect on the type of fixation of the femoral component. J 
Bone Joint Surg (Am) 1991; 73 (2): 191-3. 

McMahon J S, Waddell J P, Morton J. Effect of short-course 
indomethacin on heterotopic bone formation after unce- 
mented total hip arthroplasty. JArthroplasty 1991; 6: 259- 
64. 

Metzenroth H, F’ublig W, Knahr K, Zandl C, Kuchner G, 
Carda C. Ossifikationsprophylaxe nach Hufttotalen- 
doprothesen mit Indomethacin und ihr Einfluss auf die 
Magenschleimhaut. Z Orthop 1991; 129 (2): 178-82. 

(6): 639-42. 

(4): 633-8. 

Morrey B F, Adams R A, Cabanela M E. Comparison of 
heterotopic bone after anterolateral, transtrochanteric and 
posterior approaches for total hip arthroplasty. Clin 
Orthop 1984; 188: 160-7. 

Nilsson 0 S, Bauer H C F, Brosjo 0, Tomkvist H. Influence 
of indomethacin on induced heterotopic bone formation 
in rats. Clin Orthop 1986; 207: 239-46. 

Nollen A J G, Sloof T J J H. Paraarticular ossifications after 
total hip replacement. Acta Orthop Scand 1973; 44 (2): 

Reis H J, Kusswetter W, Schellinger T. The suppression of‘ 
heterotopic ossification after total hip arthroplasty. Int Or- 

Ritter M A ,  Gioe T J. The effect of indomethacin on paraar- 
ticular ectopic ossification following total hip arthroplas- 
ty. Clin Orthop 1982; 167: 113-7. 

Ritter M A, Sieber J M. Prophylactic indomethacin for the 
prevention of heterotopic bone formation following total 
hip arthroplasty. Clin Orthop 1985; 196: 217-25. 

Schmidt S A, Kjzrsgaard-Andersen P, Pedersen N W, Kris- 
tensen S S, Pedersen P, Nielsen J B. The use of in- 
domethacin to prevent the formation of heterotopic bone 
after total hip replacement. A randomized, double-blind 
clinical trial. J Bone Joint Surg (Am) 1988; 70 (6): 834-8. 

Sgballe K, Christensen F, Kristensen S S. Ectopic bone for- 
mation after total hip arthroplasty. Clin Othop 1988; 228: 

Tornkvist H, Bauer F C, Nilsson 0 S. Influence of In- 
domethacin on experimental bone metabolism in rats. 
Clin Orthop 1985; 193: 264-70. 

Wahlstrom 0, Risto 0, Djerf K, Hammerby S. Heterotopic 
bone formation prevented by diclofenac: prospective 
study of 100 hip arthroplasties. Acta Orthop Scand 1991; 

Wurnig C, Eyb R, Auersperg V. Indomethacin for prevention 
of ectopic ossification in cementless hip arthroplasties. A 
prospective 1 -year study of 100 cases. Acta Orthop Scand 
1992; 63 (6): 628-30. 

230-41. 

thop 1992;16 (2): 140-5. 

57-62. 

62: 419-21. 




