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The Relationship between Hand Function and Brain Lesion at Acute Stroke
Patients: A Pilot Study

Ji Young Jeong, M.D., Jae Min Kim, M.D. and Min-wook Kim, M.D.

Department of Rebabilitation Medicine, College of Medicine, The Catholic University of Korea,
Incheon St. Mary’s Hospital

Obijective: To determine the relationship of hand motor function recovery and Tatu’s vascular territory
classification of brain lesion in acute stroke.

Method: Thirty one patients with acute cerebral infarct were included. We divided them into two groups.
One had cerebral lesions supplied by the leptomeningeal branches of cerebral artery and the other
by the perforating branches of cerebral artery. The leptomeningeal group was subdivided into middle
cerebral artery group (LMCA) and posterior cerebral artery group (LPCA). The perforating group was
again divided by perforating branch of the middle cerebral artery group (PMCA) and anterior choroidal
artery group (PACoA). The diffusion weighted magnetic resonance image was used as a reference
image. The hand motor recovery was scored by physical examination at admission and discharge. Score
0 was for no motion, 1 was for synergy movement, and 2 was for isolated hand movement.
Results: Eight patients were in LMCA group, while 3 were in LPCA group. Eight were in PMCA group,
and twelve patients were in PACoA group. The distribution of the hand motor recovery at admission
was score 0 (3,1,5,8, for LMCA, LPCA, PMCA, PACoA), 1 (2,1,1,4) and 2 (3,1,2,0), while at discharge,
score 0 (3,0,4,4), 1 (0,0,1,5) and 2 (5,3,3,3). Hand functions significantly improved at discharge compared
with those at admission in all groups. Especially in PACoA group, the significant better recovery at
discharge was achieved.(p <0.05) Isolated hand movement at discharge was significantly better at the
leptomeningeal group than perforating group.(p < 0.05)

Conclusion: Tatu’s atlas may be helpful to predict the recovery of hand function for initial assessment
of stroke rehabilitation. (Brain & NeuroRehabilitation 2010; 3: 42-49)
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Table 1. General Characteristics of Subjects
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Vascular territory Number Sex (Male/Female) Brain lesion (right/left)  Hospital days (days)* Age (years)*
LMCA 8 6/2 4/4 31.3 (13~70) 57.4 (44~ 68)
LPCA 3 2/1 1/2 44 (21~65) 57.7 (46~ 65)
PMCA 8 3/5 3/5 345 9~54) 68.4 (47~84)
PACoA 12 111 8/4 28.7 (8~58) 63 (42~79)
Total 31 22/9 16/15 32.32 (8~70) 62.41 (42~84)

LMCA: leptomeningeal branch of middle cerebral artery, LPCA: leptomeningeal branch of posterior cerebral artery, PMCA: perforating
branch of middle cerebral artery, PACoA: perforating branch of anterior choroidal artery. *No significant difference between each vascular
territory group for hospital days and age (p=0.618 by Kruskal-Wallis test for hospital days, p=0.256 by Kruskal-Wallis test for age).
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Table 2. Hand Motor Functions of Subjects

2} 2709 Upo| 9 AUIHE BAHEL 1) AT
¢l z}ol= Ho|x] 99kth(p=0.256 by Kruskal-Willis test
for age, p=0.618 by Kruskal-Willis test for hospital day,
Table 1). At} EAA 9] A &F 7|5 DA E}
EHAlo A Aoz ou] Qe AA7E FEE ER
S} (p=0.000 by repeated measured ANOVA), 47-7toll=
EAZAQ xolE Ho|X] UUthHp=0.137 by repeated

Pt. Number Sex Age

Hospital days

Lesion side Admission score  Discharge score

Leptomeningeal branch of the cerebral artery
Leptomeningeal branch of the middle cerebral artery

Pt. 1 F 57
Pt. 2 F 49
Pt. 3 M 67
Pt. 4 M 55
Pt. 5 M 68
Pt. 6 M 52
Pt. 7 M 67
Pt. 8 M 44

Leptomeningeal branch of the posterior cerebral artery

Pt. 9 M 62
Pt. 10 F 46
Pt. 11 M 65

Perforating branch of the cerebral artery
Middle cerebral artery perforating branch

Pt. 12 M 56
Pt. 13 F 75
Pt. 14 F 84
Pt. 15 F 71
Pt. 16 M 62
Pt. 17 F 78
Pt. 18 M 47
Pt. 19 F 74
Anterior choroidal artery

Pt. 20 M 60
Pt. 21 M 49
Pt. 22 M 73
Pt. 23 M 46
Pt. 24 M 76
Pt. 25 F 79
Pt. 26 M 74
Pt, 27 M 71
Pt. 28 M 42
Pt. 29 M 78
Pt. 30 M 53
Pt. 31 M 55

70
63
31
21
12
18
22
13

21
46
65

35
54
53
10
34
39
42

24
58
8
29
33
24
15
14
20
48
18
53

R 2 2
R 0 0
R 0 0
R 1 2
L 0 0
L 1 2
L 2 2
L 2 2
R 2

L 1 2
L 0 2
L 1 2
R 0 0
R 0 0
L 2 2
L 0 1
L 2 2
R 0 0
L 0 0
R 1 1
L 0 1
L 0 0
R 1 2
L 0 1
R 0 0
R 0 0
R 0 0
R 0 1
L 1 2
R 1 2
R 0 1

Pt: patient, M: male, F: female, R: right, L: left, Score — 0: no minor hand movement, 1: synergic hand movement but no isolation

movement, 2: isolated hand movement.
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Fig. 1. Hand motor functions at discharge improved compared with
those at admission (p=0.000 by repeated measured ANOVA, time).
However, there was no difference between four groups (p=0.137
by repeated measured ANOVA, time x 4 groups). LMCA: lepto-
meningeal branch of middle cerebral artery, LPCA: leptomeningeal
branch of posterior cerebral artery, PMCA: perforating branch of
middle cerebral artery, PACoA: perforating branch of anterior
choroidal artery. *If hand function at discharge was compared with
that at admissionby Wilcoxon- signed rank test, only PACoA
group showed statistically significant improvement (p=0.008).

Table 3. Cross Tables of Hand Motor Functions
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Fig. 2. Anterior choroidal artery group showed better recovery
tendency during admission compared with perforating branch
group in middle cerebral artery.

Hand motor functions

Vascular lesion

Admission outcome

Discharge outcome

N No minor Synergy Isolated No minor Synergy Isolated

Leptomeningeal branch of the cerebral artery

LMCA 8 3 2 3 3 0 5
LPCA 3 1 1 0 0 3
Total 11 4 3 4 3 0 8
Perforating branch of the cerebral artery

PMCA 8 5 1 2 4 1 3
PACoA 12 8 4 0 4 5 3
Total 20 13 5 2 8 6 6

n: number, Shaded area showed better discharge outcome at leptomeningeal group than perforating group by two-by-k table analysis
(p=0.039). LMCA: leptomeningeal branch of middle cerebral artery, LPCA: leptomeningeal branch of posterior cerebral artery, PMCA:
perforating branch of middle cerebral artery, PACoA: perforating branch of anterior choroidal artery.
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Appendix 1. Tatw’s Atlas.’
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Appendix 1. Tatu’s Atlas.® (continued)
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SECTION IX
SECTION XII
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