chtatelshala] A277 A3 (20063 94Y)
J Korean Oriental Med 2006;27(3):187-200

F2=A-IF AR 57} 733 2 A0 H3R{ njxlE I
- SPECT$} SPM& o]&3F 9 -

dAH BAT AFY, WP, H4S 394, gn), 139, 271E, P94, PE

Zalistn lolzichst HpuEY, ‘FEStE olzichet steisima

I~

a2

Effect of GB 34-GB 39 Electro-acupuncture on
Regional Cerebral Blood Flow in Stroke Patients and Normal
Volunteers Evaluated by ”"Tc-ECD SPECT

Han Jin-An, Moon Sang-kwan, Jeong Dong-Won, Bae Hyung-Sup,
Park Sung-uk, Jung Woo-sang, Park Jung-mee, Ko Chang-nam,
Cho Ki-ho, Kim Young-suk, and Kim Deok-yoon'

Dept. of Cardiovascular and Newologic Diseases (Stroke Center),
College of Oriental Medicine, Kyung Hee University, Seoul, Korea
Dept. of Nuclear Medicine, College of Medicine, Kyung Hee University, Seoul, Korea

Objectives: Acupuncture has been applied in Asia for thousands of years, especially to rehabilitation after stroke.
It has been reported that acupuncture increased cerebral blood supply and stimulated the functional activity of brain
nerve cells shown by using brain imaging techniques, This study was to cvaluate the effect of GB 34-GB 39
electro-acupuncture (EA) on regional cerebral blood flow (rfCBF) in stroke patients and normal volunteers using single
photon emission computed tomography (SPECT).

Methods: The study procedure was divided into two parts: patients and volunteers studies. For the patients study,
ten ischemic stroke patients (3 males, 7 females, mean age 68.5 + 8.9 years old) were selected. Baseline brain SPECT
was done with triple head gamma camera (MultiSPECT3, Siemens, USA) after intravenous administration of 1,110
MBgq of 99w ECD. Fifteen-minute EA at GB 34 and GB 39 were applied on the affected limb. The same dose of
#mpe ECD was injected during the EA, and the second set of SPECT images wasobtained. Using the computer
software (ICON 7.1, Siemens, USA), 3 SPECT slices (upper, middle, lower) surrounding the brain lesion were
selected and each slice was divided into10-16 brain regions. Asymmetry indexes (Al) were analyzed in each brain
region. We regarded over 10% changes of Al between before and after EA as significance.

For the volunteers study, 10 healthy human volunteers (5 males, 5 females, mean age 28.1:6 years old) were
selected. In the resting state, $¥mre-ECD brain SPECT scans were performed. On the 7th day after the resting
examination, 15 minute EA was applied at GB 34 and GB 39 on the right side of the subjects. Immediately after
EA, the second SPECT images were obtained inthe same manner as the resting state. Significant increases and
decreases of rCBF after EA were estimated by comparing their SPECT images with those of the resting state using
paired t statistics at every voxel, which were analyzed by statistical parametric mapping with a threshold of p = 0.01,
uncorrected (extent threshold: k=100 voxels).

Results: In stroke patients, six of the eight (75%) had significantly increased perfusion in post-acupuncture scans
compared to their baseline state. In normal volunteers, GB 34-GB 39 EA increased rCBF in both hemispheres
including right ventral posterior cingulate (Brodmann area (BA) 23), left superior temporal, anterior transverse
temporal (BA 22, 41), left parastriate, peristriate (BA 18, 19), right occipitotemporal, angular (BA 37, 39), left rostral
postcentral, caudal postcentral and preparietal (BA 2, 3, 5). However GB 34-GB 39 EA decreased tCBF in the right
hemisphere including triangular and middle frontal lobes.

Conclusions: The results demonstrated that GB 34-GB 39 EA increased cerebral perfusion in ischemic stroke
patients and increased rCBF grossly in temporal lobes of normal volunteers, It is also suggested that there may be
a correlation between the GB meridian and the territory of the middle cerebral artery.

k Key Words: Electro~acupuncture, GB 34, GB 39, regional cerebral blood flow, SPECT, SPM {statistical parametric mapping)
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Table 1. Visual interpretation of perfusion change between before and after acupuncture in ischemic stroke

patients
o Time to Visual interpretation of
Subject  Sex (g) Scan Decreased CBF Location at basal SPECT perfusion change between
S (d) before and after acupuncture

it. frontoparietal cortex, rt. basal ganglia &

Case 1 F 65 95 thalamus improved
It. frontoparietal cortex, It. BG, thalamus, 1t. .
Case2 M 67 46 temporal cortex, rt. Cerebellum improved
Case 3 ¥ 6 179 It. frontoparietal cortex, It. BG, thalamus, rt. no change
cerebellum
Case 4 M 49 34 It. frontoparietal, temporal cortex, 1t. BG, improved
thalamus, rt. cerebellum
It. frontoparietal, temporal cortex, 1t. BG,
Case 5 F n 36 thalamus, rt. Cerebellum no change
It. frontoparietal, temporal cortex, It. BG, .
Case 6 F & 33 thalamus, rt. Cerebellum improved
Case 7 F 73 13 It. temporoparietal cortex, BG, thalamus, rt. improved
cerebellum
Case 8 F 79 62 It. frontoparietal cortex, It. basal ganglia, no change

thalamus, 1t. temporal cortex, rt. cerebellum
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Fig. 1. Visual comparison of cerebral perfusion between before (upper) and after {lower) acupuncture in an
ischemic stroke patient. The image after acupuncture showed remarkably improved perfusion compared

with that before acupuncture.
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Table 2. Change of right/left asymmetry index between before and after acupuncture in ischemic stroke patients
Right/Left Asymmetry Index

Subject
HoJee Before acupuncture After acupuncture

Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

Case 7

Case 8
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Fig. 2. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01
(uncorrected) shows multiple sites of increased rCBF in both hemispheres including rt. ventral posterior
cingulate (BA 23), It. superior temporal, anterior transverse temporal (BA 22, 41), It. parastriate, peristriate
(BA 18, 19), rt. occipitotemporal, angular (BA 37, 39), It. rostral postcentral, caudal postcentral and

preparietal (BA 2, 3, 5).
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Fig. 3. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01
(uncorrected) shows multiple sites of increased rCBF in both hemispheres including rt. ventral posterior
cingulate (BA 23), It. superior temporal, anterior transverse temporal (BA 22, 41), It. parastriate, peristriate
(BA 18, 19), . occipitotemporal, angular (BA 37, 39), It. rostral postcentral, caudal postcentral and

preparietal (BA 2, 3, 5) (transverse image).
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Table 3. Brain areas with significantly increased cerebral perfusion during acupuncture as compared to basal
status (height threshold: P=0.01, uncorrected; extent threshold: k=100 voxels)

Number Brain regions . Brodmann Coordinates
. . Side Peak Z-value
of voxels included in cluster area %y, 2)
596 ventral posterior cingulate right 23 6, -22, 38 3.44
476 superior temporal, anterior transverse left 22, 41 56, 30, 6 288
temporal
206 parastriate, peristriate left 18, 19 -18, -68, 24 2.55
178 occipitotemporal, angular right 37, 39 54, -64, 14 2.88
202 rostral postcentral, caudal postcentral, loft 2,35 20, -36, 60 73

preparietal

Table 4. Brain areas with significantly decreased cerebral perfusion during acupuncture as compared to basal
status (height threshold: P=0.01, uncorrected; extent threshold: k=100 voxels)

Number of . Brain regions Side Brodmann Coordinates Peak Z-value
voxels included in cluster area &, v, 2)
167 triangular, middle frontal right 45, 46 48, 54, 2 3.28
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Fig. 4. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01
{uncorrected) shows muttiple sites of decreased rCBF in rt. hemisphere including triangular and middle

frontal (BA 45, 46).
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Fig. 5. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01
{(uncorrected) shows multiple sites of decreased rCBF in rt. hemisphere including triangular, middle frontal
(BA 45, 46) (transverse image).
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