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Functional MRI in the Recovery of Hand Movement
after Subcortical Stroke

Gi Young Park, M.D., So Young Lee, M.D., Sang Do Lee, M.D.",
Chul Ho Shon, M.D.2 and Bong Soo Han, Ph.D.?

Department of Rehabilitation Medicine, ’Department of Neurology,
zDepartment of Radiology, Keimyung University School of Medicine,
3Department of Radiology, Kyungpook National University College of Medicine

Objective: To investigate cortical reorganization of the brain during voluntary activities of the
hand in patients with subcortical cerebral infarction.

Method: Twelve patients with first-ever subcortical brain lesion causing hemiparesis had been
evaluated with functional MRI. Bilateral hand clenching was done to test voluntary hand acti-
vities. Recovery period ranged from 2 to 36 months.

Results: During the unaffected hand movement, activation of contralateral primary sensori-
motor cortex (SMC) were recorded in all cases and supplmentary motor area (SMA) in 1 case.
The affected hand movement showed activation of the cotralateral SMC in all cases, ipsilateral
SMC in 4 cases, SMA in 4 cases and contralateral prefrontal area in 2 cases. As for the
contralateral SMC, affected hand movement showed more increased activation than the
unaffected. For the bilateral SMC activation during movement of the affected hand, contralateral
SMC activation was greater than the ipsilateral.

Conclusion: Ipsilateral activation of the SMC, SMA, prefrontal area and increased activation
of the contralateral SMC during affected hand movement suggest that these may play an important
role in the reorganization of sensory and motor system in stroke patients with subcortical lesion.
Functional MRI studies of patients who recovered from subcortical stroke provide evidence for
several process that may be related to restoration of neurologic function.

Key Words: Functional MRI, Subcortical stroke, Reorganization, Restoration of neurologic
function
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Table 1. Demographic and Clinical Features in 12 Patients with Subcortical Stroke

Pt Sex Age Involved side Lesion
1 M 43 Lt Striato-capsular
2 F 49 Lt. Thalamus
3 M 53 Lt. Putamen
4 F 56 Rt. Putamen
5 F 60 Lt. Pons
6 M 45 Rt. Pons
7 F 80 Rt. Pons
8 M 67 Lt. Thalamus
9 M 51 Lt. Striato-capsular
10 F 68 Rt. Putamen
11 M 56 Lt. Putamen
12 M 53 Lt. Pons

2)

Stroke type Interval” (month) Synkinesia
Hemorrhage 18 None
Hemorrhage 2 Yes
Hemorrhage 14 None
Hemorrhage 5 None
Hemorrhage 5 Yes
Hemorrhage 14 None
Infarction 10 None
Infarction 36 None
Infarction 24 None
Hemorrhage 7 None
Hemorrhage None
Infartion 7 None

1. Interval between stroke onset and fMRI, 2. Synkinesia of the unaffected hand when the affected hand is moved.
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Cortical Reorganizaiion

Cortical Reorganization
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Fig. 1. fMRI of 45 years-old male patient with right po-
ntine hemorrhage. Cortical activation is noticed in bilateral
primary sensory and motor cortex. There is more acti-
vation on the contralateral primary sensorimotor cortex
(pink arrow) than ipsilateral (blue arrow) during left (affe-
cted) hand clenching (case 6).
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Fig. 2. fMRI of 49 years-old female patient with right
thalamic hemorrhage. Cortical activation is noticed in ri-
ght sensorimotor cortex (pink arrow) and supplementary
motor area (blue arrow) during left (affected) hand cle-
nching (case 2).
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Table 2. Number of Significantly Activated Pixels of Primary Sensorimotor Cortex (SMC) during Hand Movement

No. of activated pixels

Pt. Involved side Hand movement Laterality index”
Rt. Lt.
] Lt Affected 34 66 0.62
’ Unaffected 41 0 ’
) Lt Affected 35 105 0.69
’ Unaffected 73 0 ’
Affected 60 64
Lt. X
3 t Unaffected 48 0 0.80
4 Rt Affected 90 0 0.61
Unaffected 0 55
Affected 0 45
Lt. 1.02
5 Unaffected 46 0
Affected 57 28
6 Rt. 0.65
Unaffected 0 37
- Rt Affected 16 0 163
’ Unaffected 0 26 ’
8 Lt Affected 0 48 0.56
’ Unaffected 27 0 '
Affected 0 60
Lt. X
o t Unaffected 56 0 0.93
10 Rt Affected 56 0 0.92
Unaffected 0 52
1 Lt Affected 0 36 144
’ Unaffected 52 0 ’
Affected 0 48
12 Lt. 0.83
Unaffected 40 0

1. Laterality index: No. of pixels in contralateral SMC by unaffected hand movement/No. of pixels in contralateral SMC
by affected hand movement.

Table 3. Activation of Primary Sensorimotor Cortex (SMC) in Subcortical Stroke Patients during Hand Movement

Affected hand movement Unaffected hand movement
Activated cortical area
Contralateral cortex Ipsilateral cortex Contralateral cortex Ipsilateral cortex
SMC 57.58+23.27* 13.08+20.69 46.08+13.10 2.00£6.92
Total 70.66+37.29 48.08+13.10

Values are number of pixels and mean+SD.

*p<0.05
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