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Diagnosis and Risk Factors for Heterotopic Qssification
in Spinal Cord Injury

Gi Young Park, M.D., Chang il Park, M.D. and Tae Sk Yoon, M.D.

Department of Rehabilitation Medicine, Yonsei University College of Medicine

Heterotopic ossification is a frequent complication in patients with spinal cord injury.
The purpose of this study is to investigate location, the efficacy of diagnostic tools, and
risk factors for heterotopic ossification in traumatic spinal cord injury.

Seventy-one patients with traumatic spinal cord injury who were admitted in the depart-
ment of rehabilitation medicine, Severance hospital, Yonsei university college of medicine,
between September 1, 1992 and April 15, 1993, were studied. All were at least 6 months
post injuty. They were divided into 2 groups: 15 patients with heterotopic ossification and
56 patients without.

The results are as follows:

1) Fifteen(21.1%) of 71 patients with traumatic spinal cord injury developed heterotopic
ossification.

2) The most common location of heterotopic ossification was around the hip joint, espe-
cially the anteromedial aspect.

3) The risk factors found to be significantly related to heterotopic ossification formation
were anemia, presence of pressure sores and spasticity. The risk factors appeared to be
cumulative.

4) Serum alkaline phosphatase levels were elevated in all of the patients who were diag-
nosed with heterotopic ossificationi within 12 months after injury. The dynamic phase of
the 3 phase bone scan showed increased vascularity in areas of ossification before plain
roentgenography revealed ossification.

In accordance with the above finding, close clinical observation and serial iaboratory
tests are needed in patients at risk. Serial serum alkaline phosphatase measurements,
roentgenography and 3 phase bone scan are required for early diagnosis and evaluation of
the maturity of heterotopic ossification.
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Table 1, Age and Sex Distribution

Group 1 Group 2

Age(yr)
Male Female Total(%) Male Female Total(%)
0~19 1 0 1{ 6.7) 0 0 0( 0.0)
20~29 1 0 I{ 6.7) 16 3 19( 33.9)
30~39 9 0 9( 60.0} 15 1 16( 28.6)
40~49 1 1 2( 13.3) ] 12( 21.4)
50< | 1 2( 13.3) 7 2 9( 16.1}
Total 13(86.7) 2(13.3) 15(100.0) 44(78.6) 12(21.4) 56(100.0)

Values are number of cases.

12g/dlwiwt, 22l H¥7 24EF9) JFgo] e
38%, o2l 36%v|utd W2 Atk A% @
AZe] 2Aldd AW zdsg A Psldnt
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A #9444 7Agssdch

= =
1) ol 9l MY 2%

A 179 WFAYL 35.34E 30~3947) 60.0%
Bo7FE wstn A 2959 @adEe 37442 20~
29417} 33.9% = 713 @Wekevt 5 At FA AL
B Fo% Aol glgivh, AMBELE A [FNA @
Zb 139(86.7%), <34} 299 (13.3%)e19dx Al 2T0A
il 4479 (78.6%), oA 127(2]1.4%)08 ¥ # 25
ol A A71 wokck(Table 1).

2) HEate| 2ol

Aol 9L mEARZ A 1FANA 119
(73.3%), A 2F<lA] 27 (48.2%) 2 F T EFoll
A 713 @k (Table 2).

3) &4 d"el A =4FHY Ex

ARG A A 1TdAe shAne iz}
118(73.4%), AHA=pu|gAp7t 49(26.6%)e162, A
2T M skA|vle|EAlL 359(62.5%), AbAulE|g
A7y 217 (37.5%)2.2 F Tl EAgHE §-4

Table 2. Causes of Spinal Cord Injury

No. of cases{%)

Causes
Group 1 Group 2
Traffic accident 11{ 73.3) 27( 48.2)
Falls 1{ 6.7) 19( 33.9)
Direct blow 2( 13.3) 8( 14.3)
Diving injury 1{ 6.7) 2( 3.6)
Total 15¢100.0) 56(100.0)

Table 3. Distribution of patients by Type and Le-
vels

No. of cases(%)

Type and levels

Group 1 Group 2

Complete paraplegia 10( 66.7) 25( 44.6)
Incomplete paraplegia 1{ 6.7) 10( 17.9)
Complete quadriplegia 2( 13.3) ( 17.9)
Incomplete quadriplegia 2( 13.3) (19.6)
Total 15(100.0) 56(100.0)

g zlol7} gloich SAHEe A 1EAAE SFHe]
A7} 129(80.0%), ELAube| gt 37%(20.0% )0
3, A 2Tl ghAnie| Az} 359 (62.5%), ¥
SAulu s 219 (37.5% )0 F Fitel] EAEH
o2 #9048 Ael7} gldch(Table 3).
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Table 4. Number of Involved Joints in Patients with

Table 6. Site of Heterotopic Ossification about the

Heterotopic Ossification Hip Joint

No. of involved joints No. of cases(%) Site No. of joints(%)

1 6( 40.0) Anteromedial 12( 69)

2 4( 26.6) Anterolateral 2 10)

3 3( 20.0} Inferomedial 2( 10)

4 1{ 6.7) Anteromedial + Inferomedial 1{ 5)

5 1{ 6.7) Anteromedial +Proximal thigh 1{ 5)

Total 15(100.0) Ahductor 1{ 5)

ota i} Perifemoral neck 1{ 5)

Posterior ol 0)

Total 20¢100}

Table 5, Location of Heterotopic Ossification

No. of joints

Location Total(%)
Right Left
Hip 9 11 20( 58.8)
Elbow 2 4 6( 17.6)
Shoulder 1 1 2( 5.9)
Ischium 1 1 2( 5.9)
Proximal thigh 2 0 2( 5.9)
Knee 1 1 2( 59)
Total 16 18 34(100.0}

4) ciitd olad S4B

ol FEFol T W9l LAY A7t 67840
%)ol9 e, F F-9 o)abolA AR A9t 9960
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Table 7. Risk Factors of Heterotopic Ossification

No. of cases(%)

Risk factors

Group 1 Group 2
(n=15) {n="56)
Pressure sore
With sore 10(66.7} 18(32.1*
Without sore 5(33.3) 38(67.9)
Spasticity
With spasticity 10(66.7) 10(17.9y
Without spasticity 5(33.3) 46(82.1)
Anemia
With anermia 8(53.3) 14(25.0)*
Without anemia 7(46.7) 42(75.0)

*p<0.05

T olad S8 WHel igelx

ol F3E WA HYPAAF &3] 4L A
F A ko] 1073 (66.7%), A 23] 189 (32.1%),
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AT R, olnd BeHF) BAUEE 19 9
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9) ol EHF BRI HALL

A 171+ "4 alkaline phosphatasel ¢]

Table 8. Relationship of Risk Factors and Hetero-
topic Ossification

Risk factors No. of cases(%)
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Bone scang A|Wg 993 olhA FIFL A
£A% |27 Doy Rty 39 R Fhd BEAE
Beda 1371%e] % kst 69F 59l F71E &

7
5

T4

0~3 G Total )
roupl  Group 2 EA 1WA A BEAHES Hor), o3 194
0 0( 0.0)  25(100.0)  25(100.0) chenbabdated Al o]lad FILHE Re|r|AHd 3
1 3(12.5) 210875  24(100.0) phase bone scand]4 3715l 3#FAg B4k &
2 10( 52.6)  9( 47.4)  19(100.0) sl oAl olad ZehAHL Bl 3udl4 3
3 20667  1(333) 3(100.0) phase bone scan® A3l 2zt #ajeA 3
p<0.001 phases %5 %75 %4, 3 phases =5 A4 &
Table 9. Laboratory Data of Patients with Heterotopic Ossification
Agelyr) Level of D1a§210:txc Roentgenography at diagnosis Serum alkaline Bonle scan activity
Cases /Sex paralysis after injury  gaverit Maturit phos.p hata§e at f1n‘a1 sean.
(mos.) everity aturity at diagnosis (Static/Dynamic)
1 59/M  C7/Cé 1 Minimal Immature Elevated -
incomplete Severe
2 32/M C 6 complete 2 Minimal/Mild Immature Elevated Elevated/Normal
3 31/M TI12 complete 3 Severe Immature Elevated Elevated
4 51/F TI12 complete 7 Moderate Mixed Elevated -
5 18/F T1! iomplete 8 Minimal Immature Elevated Elevated
6 40/F C 4 complete 10 Mild/Moderate Immature Elevated Elevated
Severe
7 34/M Cauda equina 12 Mild Immature -
syndrome
8 33/M  Til complete 13 Mild Immature Elevated Normal/Normal
9 31/M T 7 complete 25 Moderate Mixed Elevated -
10 38/M  T9/19 complete 27 Moderate Mixed Normal -
11 26/M TI1l complete 33 Mild Mature Normal -
12 40/M T1l complete 43 Mild/Moderate Mixed Elevated Elevated/Elevated
Ankylosis _
13 35/M T2 complete 62 Minimal Immature Elevated Elevated/Elevated
14 30/M T8 complete 62 Moderate Mixed Normal Elevated
15 32/M  Cé6 complete 205 Mild Immature Elevated Elevated
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