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Formation of Heterotopic Bone after Hip Joint Arthroplasty

Kyung Soo Chei, M.D., Eu Seop Chung, M.D., Chang Ryul Yang, M.D.
Bong Chun Kim, M.D. and Seong Ku Chee, M.D.

Department of Orthopaedic Surgery, Presbyterian Medical Center, Chon—ju, Korea

Heterotopic ossification, a roentgenographically diagnosed sequel to surgical proce-

dures on the hip, originally was considered to be a cause of pain and of failure after

arthroplasty.

Some authors speculated on the role of surgical trauma, bone dust, and bleeding. But,

No cause for the ossification has yet been determined.

This study was designed to evaluate the incidences and the factors which might

predispose to the development of ossification and to correlate these factor after 116 hip

arthroplasty in 91 patients who were treated at our hospital from January 1985 to

December 1990.

The results are as follows;

1. Overall incidence of heterotopic ossification is 27%(31 hips in 116 hips). The degrees

of heterotopic ossification(Brooker et al. classivication) were grade I 12 hips (10%),

grade Il 8 hips(7%), grade Il 8 hips(7%) and grade IV in 3 hips(3%).

2. There were no significant differences of the incidence of heterotopic ossification be-

tween sexes, age groups, and type of arthroplasty.
3. Risk factors of heterotopic ossification are as follows.
1) Preoperative diagnosis ankylosing spondylits.
2) Preoperative high alkaline phosphatase level.
3) Previous operation on ipsilateral hip.

4, Postoperative treatment with anti-inflammatory drugs and diphosphonate effectively

prevents the formation of heterotopic ossification.
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Table 1. Classification of Heterotopic Ossification by

Brooker et al(1973)

Grade I :Islands of bone within the soft tissue about the
hip.

Grade 11 : bone spurs from the pelvis or proximal end of
the femur, with at least one centimeter between
the opposing surfaces of bone.

Grade Il : Bone spurs from the pelvis or proximal end of
the femur, reducing the space between the
opposing surfaces to less than one centimeter.

Grade IV : Apparent osseous ankylosis of the hip.

T-testE o] &3t FAH A3}

1. Ol2A BNl WMz

F 1168 5 313 (27%)NA 2R How,
Brooker 59 £/ 93 H grade 1 128
(10%), 1 8a(7%), M 8A(7%), I 31(3%)
2 T3 AN Table 2)(Fig. 1,2,3,4).

Table 2. Overall Incidence of Heterotopic Ossification

Grade Number of hips(% )
0 85(73%)
1 12(10%)
1 8( 7%)
m 8( 7%)
v 3( 3%)

Fig. 1. Class I heterotopic ossification
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Fig. 2. Class 11 heterotopic ossification

Fig. 3. Class [l heterotopic ossification

Fig. 4. Class IV heterotopic ossification

2 0lad SEMY MY HE

@Al 898l & 264 (29%), oA 274l = 53
(19%)2 AN gy sgtoy 4
7 olej= AT (p=0.217)(Table 3).

Table 3. Sex and Herterotopic Ossification

Sex Grade I I @M N Total%)
Male(n=89) 9 5 9 3 26(29%)
Female(n=27) 1 4 0 0 5(19%)

{n=total number. of hip)

3. Ol&Y ZHMM MEE wiyie

558 AFE 2702 Urden 554 olF
o T 438 & 1231(28%), 5541 o)A FAt
T 738 S 1981(26% )2 olaA FEA O W
Zol&= & Aol7F A th(p=0.825)(Table 4).
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Table 4. Age and Heterotopic Ossification

Age  Grade I T T N Total(%)

Over 55Yr. (n=43) 6 3 2 1 12(28%)

Under 55Yr. (n=73) 4 6 7 2 19(26% )
4, O|&N M FAHE ALB0{F2fe|

A

T#Y AYPEA] SAWEE AT 283 F 4
#A(14% )0 X, SIANEE A}8-317) g2 88 F
2781 (31% ) A ZAsted FANEE A& H
Tl A olAay YA "“3 27t ggtey ¥
AH 5949 AATH(p=0.088)(Table 5).

Table 5. Bone cement and Heterotopic Ossification

Type Grade I T M N Total(%)
Cemented(n=28) 2 2 0 0 4(14%)
Noncemented(n=388) 8 7 9 3 27(31%)

5. O|2d Z@MY N3d HEE Y

Agd ERdAe IF FJAE 758 F 1838
(24%), =849 208 % 581(3%), A¥IT4 16
#d F 5#(31%), AAAR HFY 58 F 34
(60%)o A s on B3 F2Ad HFH
A oolAAdITEAAY BA W=yl E#%H(Table

6).
Table 6. Preoperative hip disease and Heterotopic Ossifica-
tion

AVN(n=175) 7 4 5 2 18(24%)
0.A.(n=20) 2 2 1 0 5(25% )
Femoral neck Fx..n= 1 2 2 0 5(31%)
16)

AS.(n=5) 0 1 1 1 3(60%)

A.V.N=Avascular necrosis of femoral head.
A.S.=Ankylosing spondylitis.
0.S.=0steoarthritis.

6. Olad 2N =X @3 Akaline phos-
phatase T=X|2f2| A|

%4 AW alkaline phoshatase 43X & ZAA}s}

of AL 878 3 1281(14%), BYRYG ¥

£ 298 F 1930 (66% )N A olaAl FFAo] &
3le] &£ alkaline phosphatase levelo] ¥& 3%
oMM o]y 2¥AY A UEvt =34 (p=0.
001)(Table 7).

Table 7. Level of preoperative serum alkaline phosphatase
and Heterotopic Ossification

ALP  Grade I T M N Totall%)
WNL(n=87) 5 4 3 0 12(14%)

t (n=29) 5 5 6 3 19(66% )
ALP : Alkaline phosphatase

t : Higher than normal.
WNL : Within normal limit.

7. 0|2 2L SF MEL| & AME

o5

28 4YEe A7) Bol £5 2R

F&& AYAD 238 F 123(52%), =&

AR 3R] ook 933 F 19#(20% )N A 2A 3}
o F£& AYSPE TAA oA TIHA
WA R w7} 29k ek (p=0.002)(Table 8).

Table 8. Previous operation on ipsilateral hip and Heteroto-
pic Ossification

Op. Grade I 0T W N Total(%)
Previous. op(n=23) 5 3 3 1 12(52%)
Non op.(n=93) 5 6 6 2 19(20% )

Op=operation.

8. Ol Z@M A dEHee

o

&=

TT
pEERs il«t}%% At 208 % 53

(17%), 1348 AXNF&S AP grdll F

2631 (30% )9 A %*246}04 ola4 FA WEE
1HE AXNPFEL AP FS olad A

AN Egoy A3 FAAL A (p

=(.183)(Table 9).

Table 9. Hip arthroplasty type and Heterotopic Ossification

Tx  Grade I 0 T N Total(%)
Bipolar{n=29) 1 2 2 0 5(17%)
T.HR.(n=87) 9 7 7 3  26(30%)

THR: Total hip replacement
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£ A olad FIAHY AN YU (p
=0, 036)( Table 10).

Table 10. Postoperative use of Anti-inflammatory drug and
Heterotopic Ossification

Drug  Grade I T M N Total(%)
Used(n=102) 9 7 7 1 24(24%)
Non used(n=14) 1 2 2 2 7(50% )

10. 0|24 FEAM B Ethylhydroxydiphosph-
onate (EHDP) AF20{5
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Table 11. Postoperative use of Ethylhydroxydiphosphonate
and Heterotopic Ossification

EHDP Grade I T I N Total(%)
Use(n=>50) 2 4 3 0 9(18%)
Non-used{n=66) 8 5 6 3 22(33% )
o
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