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= Abstract=

Clinical Study of Heterotopic Ossification
in Traumatic Brain Injury

Ueon W oo Rah, M.D.. Gi Young Park, M.D.” and Joon Hwan Kim, M.D.”

Department of Rehabilitation Medicine, Ajou University School of Medicine
and Yonsei University College of Medicine*

The purpose of this study was to investigate location, the efficacy of diagnostic tools,
and risk factors for heterotopic ossification which was a frequent complication in patients
with traumatic brain injury(TRBI).

Among the fifty-four patients with TBI, heterotopic ossification was developed in twelve
patients(22.2%). The most common location was around the hip joint with the incidence of
59.2%. The significant risk factors related to heterotopic ossification were associated long
bone fractures and spasticity. The time of diagnosis of heterotopic ossification among six
patients was 3.8 months after TBI. Serum alkaline phosphatase levels were elevated in all
eight patients with heterotopic ossification within 12 months after injury. All ten patients
who tock the bone scan revealed increased activity.

In accordance with close clinical observation, serial laboratory tests are needed in pa-
tients with TBI at risk of heterotopic ossification. Serial serum alkaline phosphatase meas-
urements, 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

Agelyr) :
Male Female Total(%) Male Female Total(%)
0~19 0 0 0( 0.0) 2 0 3( 48)
20~29 2 l 3( 25.0) 14 1 15( 35.7)
30~39 3 0 3( 25.0) 13 1 14( 33.3)
40~49 4 0 40 33.3) 4 0 40 95)
i< 2 0 20 16.7) 6 1 7(16.7)
Total(%) 11(91.7) 1(8.3) 12(100.0) 39(92.9) 3(7.1) 42(100.0)

Values are number of cases.
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Table 2, Glasgow Coma Scale, Modified Barthel
Index Score and Cognitive Capacity
Screening Examination on Admission

Group ] Group 2
Glasgow Coma Scale(GCS)
GCS5<3 10(83.3)* 27(64.3)*
GCS>8 2(18.7)* 15(35.7)*
MBI 20.4£31.1% 34.0435.2*

CCSE? 142+ 89 130+ 9.6*

1 © Modified Barthel Index Score

2 : Cognitive Capacity Screening Examination
*: No. of cases(%)

**: Scores are mean and standard deviation.

Table 3. Final Neurological State and Glasgow Out-
come Scale on Discharge

Table 4. Causes of Traumatic Brain Injury

No. of cases(%)

Causes

Group 1 Group 2
Traffic accident 10(83.3) 35( 83.3)
Falls 2(16.7) 4( 9.5)
Direct blow 0( 0.0) 3( 7.2)
Total 12(100.0) 42(100.0)

Table 5, Types of Traumatic Brain InJury

Group 1 Group 2
Final Neurological State
Quadriparesis 8(66.7)* 24671}
Hemiparesis 4(33.3)* 18(42.9)*
Glasgow Outcome Scale 31407 35L£0.9*

No. of cases(%)

Types

Group 1 Group 2
Extracerebral 2(16.7) 5(11.9)

hematoma

Cerebral contusion 5(41.7) 26(61.9)
Diffuse brain injury 0{ 0.0) 2( 4.8)
Mixed 5(41.7) 9(21.4)
Total(%) 12(100.0) 42{100.0)

*' No. of cases(%)
**: Scores are mean and standard deviation.

2) Y¥AIY FMojAl HHE Glasgow Coma
modified Barthel Index 9
Cognitive Capacity Screening Exami-
nation
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Tahle 6. Numbers of Involved Joints with Hetero-
topic Ossification

Tabhle 8. Sits of Heterotopic Ossification about Hip
and Shoulder Joint

No. of joints No. of cases(%)

6 (50.0)
4 (334)
I (83)
0 (00
L (83)

Ao WO D —

Total(%) 12(100.0)

Table 7. Location of Heterotopic Ossification

No. of joints

Locations Total (%)
Right Left

Hip 3 10 13(59.2)

Shoulder 2 5 7(31.8)

Elbow 1 0 1{4.5)

Knee 0 1 1{4.5)

Total(%) 6 16 22(100.0)

7) olad BEASC WHES

olad FEEE AA 129 Fxbe] 22 F-$Hel A B
Astgor, aate wgd 13:(59.2%), AdH
7H(31.8%)2] el Table 7).
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Sites No. of joints(%)
Hip (n=13)
Inferomedial 5(38.4)
Posterior 4(30.8)
Inferomedial -+ Posterior 1.0
Anterolateral + Inferomedial 1.1
Anterolateral +Posterior 1(7.7)
Periacetabular 1(7.7)
Shoulder (n=7)
Inferomedial 7(100.0)

Table 9. Risk Factors of Heterotopic Ossification

No. of cases(%)

Risk factors

Group l(n=12) Group 2{n=42)

Long bone fractures

Present 7( 583) 11(26.2)*
Absent 5( 41.7) 31(73.8)
Spasticity
Present 12{100.0} 14(33.3)*
Absent 0( 0.0 28(65.7)
* p<0.05

%), Al 220 149(33.3%)0.2 ¥ 22 FA% A
Z f2gt #o]7} 3l9lv}(Table 9).
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Table 10. Laboratory Data of Patients with Heterotopic Ossification

Cases Diagnosis time

Roentgenography at diagnosis

Alkaline phosphatase Bone scan activity

after injury

at final scan

(monthe) Severity Maturity level at diagnosis (Static/Dynamic)
1 3 Severe Immature Elevated Elevated/Normal
2 3 Mild/Moderate Immature/Mixed Elevated Elevated/Elevated
3 3 Minimal Immature Elevated Elevated/Normal
4 4 Mild/Severe Mixed Elevated Elevated/Normal
5 5 Minimal Immature Elevated -
6 5 Mild Mixed Elevated Elevated/Normal
7 7 Mild/Moderate Immature/Mixed Elevated Elevated
8 9 Mild Immature Elevated Elevated
9 12 Mild Mixed Normal Elevated
10 13 Mild Mixed/Mature Elevated Elevated
11 19 Severe Mixed Normal Elevated/Normal
12 104 Mild Mixed Elevated -

A2 B4l A= 5golick(Table 10).
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