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The Bone Mineral Densities in Patients with Hemiplegic Stroke

Gi-Young Park, M.D., Ph.D., Jong-Min Kim, M.D., Sang-Do Lee, M.D.", Doo-Kyo Jung, M.D." and In-Kyu Lee, M.D.2

Department of Rehabilitation Medicine, INeurology and *Internal Medicine, Dongsan Medical Center, Keimyung University College of

Medicine

Objective: Stroke patient are prone to fall and, therefore,
frequently get fractures, especially at the hip joint of the
hemiplegic side, which is often osteoporotic. So osteopo-
rosis in hemiplegic stroke patients is an important clinical
problem. The aim of this study was to investigate the mode
of the development of osteoporosis in hemiplegic stroke pa-
tients and define the relationship between functional status
and bone mineral densities (BMDs).

Method: The subjects were 21 hemiplegic stroke patients,
11 men, 10 women, age 60.3t8.4 years and 21 age and
sex matched controls. We measured BMDs in patients, and
compared BMDs of the affected and unaffected sides, and
compared BMDs of each affected and unaffected sides with
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controls, and evaluate the relationship between BMDs with
functional parameters.
Results: Stroke patients have high prevalence of osteopo-

rosis and osteopenia, and affected side BMDs of patients

were lower in upper and lower limbs compared with the
controls. BMDs of the affected side were lower for the upper
and lower limbs compared with the unaffected side.
Conclusion: Stroke patients have high prevalence of osteo-
porosis. Therefore early rehabilitative care, including weight-
bearing and outdoor ambulation, is essential for hemiplegic
stroke patients in order to prevent possible complications,
especially osteoporotic fractures. (J Korean Acad Rehab
Med 2003; 27: 13-20)
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Table 1. Demographic Data of Patients

Characteristics No. of cases
Age (years) 41~50 3
51~60
61< 11
Sex (female/male) 10/11
Side of hemiplegia (right/left) 9/12
Diagnosis (infarction/hemorrhage) 17/4
Duration (months) <3 11
3< 10
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Fig. 1. Bone mineral density evaluation.



Table 2. Bone Mineral Density of Hemiplegic Stroke Patients

Osteoporosis Osteopenia  Normal Total
Sex  Male 2 3 6 11
Female 4 5 1 10
Age 41~50 0 0 3 3
51~60 3 2
61< 3 6 2 11

Values are number of patients.

Table 3. Bone Mineral Densities in the Affected and Unaffected
Limbs of Hemiplegic Stroke Patients

BMD (g/cm’)
Site Side
Total patients Group 1 b Group 2%
Shoulder  Affected 0.73£0.16*  0.76:0.16  0.68+0.15*
Unaffected 0.81£0.15  0.82+0.15  0.81+0.15
Hand Affected 0.47+0.10  0.48+0.05 0.46+0.14
Unaffected 0.48+0.06  0.49+0.05 0.47+0.07
Hip Affected 0.93+0.15*  0.91+0.10* 0.94+0.19
Unaffected 1.00+0.18  0.99+0.11  1.01+0.23
Knee Affected 0.88+£0.19*  0.89+0.18* 0.86+0.21*
Unaffected 0.93£0.21  0.94:+020 0.92+0.23
Ankle Affected 0.96+0.22  0.98+0.20  0.95+0.25*
Unaffected 1.01£0.22  1.01+0.21  1.01+0.24

Values are mean+SD.

1. Bone mineral density evaluation from stroke onset is less than
3 months, 2. Bone mineral density evaluation from stroke onset
is 3 and more than 3 months

*p<0.05
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Table 4. Comparision of Bone Mineral Densities in the Affected
Side of Hemiplegic Stroke Patients with Control Group

BMD (g/cm’)

Site
Total patient  Group 1 b Group 2?
Shoulder  Patient 0.73+0.16*  0.76+0.16  0.68+0.15
Control 0.80+0.18 0.85+0.21 0.75+0.14
Hand Patient 047+0.10  048+0.05  0.46%0.14
Control 0.48+0.07 0.49+0.07 0.46+0.07
Hip Patient 0.93+0.15*  0.92+0.10*  0.94+0.19
Control 1.03+0.20 1.01+0.21 0.96+0.18
Knee Patient 0.88+0.19 0.89+0.18*  0.86+0.21
Control 0.95+0.21 1.01£0.22  0.89+0.18
Ankle Patient 0.96+0.22*  0.98+0.20*  0.95+0.25
Control 1.07+0.22 1.13£0.24 1.00+0.18

Values are meantSD.

1. Bone mineral density evaluation from stroke onset is less than
3 months, 2. Bone mineral density evaluation from stroke onset
is 3 and more than 3 months

*p<0.05
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Table 5. Comparision of Bone Mineral Densities in the Affected
Side of Hemiplegic Stroke Patients with Control Group

BMD (g/cm’)

Site
Total patient  Group 1" Group 2%
Shoulder  Patient 0.81+0.15 0.82£0.15  0.81+0.15
Control 0.80+0.18 0.85+0.21 0.75+0.14
Hand Patient 0.48+0.06 0.49+0.05  0.47+0.07
Control 0.48+0.07 0.49+0.07 0.46+0.07
Hip Patient 1.00+0.18 0.99+0.11*  1.01+0.23
Control 1.03+0.20 1.01+0.21 0.96+0.18
Knee Patient 0.93+0.21 0.94+0.20 0.92+0.23
Control 0.95+0.21 1.01£0.22  0.89+0.18
Ankle Patient 1.01£0.21 1.01+0.21*  1.01+0.24
Control 1.07+0.22 1.13+0.24 1.00+0.18

Values are meantSD.

1. Bone mineral density evaluation from stroke onset is less than
3 months, 2. Bone mineral density evaluation from stroke onset
is 3 and more than 3 months

*p<0.05

Table 6. Correlation between Functional Parameters and Bone
Mineral Density

Total Upper limb  Lower limb
BMD" BMD" BMD"
Motor FIM -0.290
Cognitive FIM -0.295
Total FIM -0.343
Upper limb MI -0.188
Lower limb MI 0.219
MGHFAC -0.265 -0.598* -0.014

Values are correlation coefficient.
1. Affected BMD/unaffected BMD
*p<0.05
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Appendix W

1. Motricity Index (MI)

ARM

1. Pinch grip

2. Elbow flexion(from 90)
3. Shoulder abduction

LEG
4. Ankle dorsiflexion
5. Knee extension

6. hip flexion

ARM SCORE (1+2+3)+1
LEG SCORE (4+5+6)+1

SIDE SCORE (Arm and leg)2

Scoring System
1. Pinch grip - asking the patient to grip a 2.5cm cube between the thumb and forefinger
0 No movement
11 Beginnings of prehension (any movement of finger or thumb)
19 Able to grip the cube, but not hold it against gravity (examiner may need to lift wrist)
22 Able to grip and hold the cube against a weak pull, but weaker than the other side
33 Normal pinch grip

2. The other five movement
0 No movement
9 Palpable contraction in muscle, but no movement
14 Visible movement, but not full range and not against gravity
19 Full range of movement against gravity but not against resistance
25 Full movement against resistance, but weaker than the other side
33 Normal power

2. Messachusetts General Hospital Functional Ambulation Classification (MGHFAC)
Categories
1. Nonfunctional Ambulator

Patient cannot ambulate. ambulates in parallel bars only, or requires supervision or physical assistance from more than

one person to ambulate safely outside of parallel bars.
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. Ambulator - Dependent for Physical Assistance - Level II

Patient requires manual contact of no more than one person during ambulation on level surfaces to prevent falling. Manual
contact is continuous and necessary to support body weight, as well as to maintain balance or assist coordination.

. Ambulator - Dependent for Physical Assistance - Level I

Patient requires manual contact of no more than one person during ambulation on level surfaces to prevent falling. Manual

contact consists of continuous or intermittent light touch to assist balance or coordination.

. Ambulator - Dependent for Supervision

Patient can ambulate on level surfaces without manual contact of another person but, for safety, requires stand-by guarding
of no more than one person because of poor judgment, questionable cardiac status, or the need for verbal cuing to complete
the task.

. Ambulator - Independent, Level Surfaces Only

Patient can ambulate independently on level surfaces, but requires supervision or physical assistance to negotiate any
of the following; stairs, inclines, or nonlevel surfaces.

. Ambulator - Independent

Patient can ambulate independently on nonlevel and level surfaces, stairs, and inclines.




