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Pain scale Depression scale Anxiety scale

Fig. 1 Clinical pain scale (visual analog scale, VAS),
Hamilton depression scale and Hamilton anxiety
scale following pre-operation and post-operation

B : pre-operation; []: post-operation.
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Table 1 Brain glucose metabolic changes pre-operation and post-operation (paired ¢ test)

Coordinate (mm)

Anatomical area BA t value 7 value
x ¥ z

Glucose metabolism decrease

Caudate —-14 22 0 28.01 442
Caudate 18 26 0 13.15 3.73
Orbitofrontal cortex BAIl 0 52 -20 11.24 3.57
Subgenual Cingulate BA25 2 20 -6 11.27 3.57
Middle Frontal Gyrus BA46 —44 38 18 9.26 3.37
Inferior Frontal Gyrus BA47 =22 30 -6 18.69 4.06
Inferior Temporal Gyrus BA20 52 -50 -8 7.83 3.19
Occipital Lobe BA31 28 -74 24 19.03 4.08
Glucose metabolism increase

Pulvinar 26 -26 10 21.73 4.20
Thalamus (dorsolateral) 12 =20 10 16.48 3.95
Parietal Lobe BA7 -6 =50 54 21.01 4.17
Superior Frontal Gyrus BA9 -38 8 22 19.69 4.11

Abbreviations: BA =Brodmann area. Positive x coordinate indicates right side and negative x coordinates left side. Coordinates are given in

Talairach space (x, y, z) and refer to the location of peak voxels.

(@)

Fig. 2 Brain regions which decrease in glucose metabolism
(a) The display format is a perspective drawing of the brain. (b) Selected three dimension slices derived from the analysis shown in (a). The glucose
metabolism decreased in orbitofrontal cortex and right anterior cingulate. (c) Selected axial slices derived from the analysis shown in (a). The glucose
metabolism decreased in bilateral caudate and left inferior frontal gyrus.
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Fig. 3 Brain regions which increase in glucose metabolism

(a) The display format is an overlay drawing of the active brain regions. (b) Selected axial slices derived from

the analysis shown in (a). The glucose metabolism increased in right thalamus.
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Brain Glucose Metabolic Changes in Patients With Chronic Pain Due to
Brachial Plexus Avulsion: a Positron Emission Tomography Study”

CHEN Fu-Yong", TAO Wei", CHENG Xin”, ZHOU Ke”, SHAN Bao-Ci?,
YUAN Xiu-Li¥, HU Yong-Sheng", ZHANG Xiao-Hua", LI Yong-Jie"™”
(" Beijing Institute of Functional Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing 100053, China;
2 Peking Union Medical College Hospital, Peking Union Medical College, Beijing 100730, China;
9 State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
Y Nuclear Analysis Laboratory, Institute of High Energy Physics, The Chinese Academy of Sciences, Beijing 100853, China)

Abstract Chronic pain due to brachial plexus avulsion (BPA) is a kind of refractory neuropathic pain, yet there is
a lack of knowledge regarding underlying brain activity. To further identify brain regions involved in chronic pain
due to BPA, fluorine-18 fluorodeoxyglucose (*F-FDG) positron emission tomography (PET) was used to observe
brain glucose metabolic changes in those patients. Five patients with chronic pain due to left-BPA, whose pain
reduced more than 75% after dorsal root entry zoneotomy (DREZotomy) were selected. The visual analog scale
(VAS) , Hamilton depression scale, Hamilton anxiety scale and *F-FDG PET of brain were recorded before and 14
days after DREZotomy respectively. Statistical parametric mapping 2 (SPM2) was applied for data analysis.
Comparing with PET during pain before DREZotomy, PET after DREZotomy showed significant glucose
metabolism decreases in bilateral caudate, orbitofrontal cortex (OFC) (BA11), contralateral subgenual cingulate
(BA25) and ipsilateral dorsolateral prefrontal cortex (DLPFC) (BA46/47), and significant glucose metabolism
increases in contralateral thalamus, pulvinar and ipsilateral parietal lobe (BA7). The results suggested that the brain
areas involved in emotion, attention and internal modulation of pain play an important role in the modulation of
chronic pain due to BPA.

Key words neuropathic pain, positron emission tomography, brachial plexus avulsion, prefrontal cortex,

thalamus, orbitofrontal cortex
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