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W E B oRAESE 45 (post herpetic neuralgia, PHN) B 2 5 &t B8 2 i, Th = 5§ 5 iy
Z5, BWHEREMEEN L AN, F35k: Xt PHN B3 5 xt B JAT 050 DU T 2 (visual
analogue scale, VAS). Beck & /& &5 . Beck /WAL E &, iC%MA BRA 128 S K 20 min., K H £
Mt I RE R R, R, R OWAEERMARISERARLEZFEZR. ©
T 51 40 o R AE B PR 2038 % (P < 0.01); 7~ 13 Hz SR A H . B k. T, X E (P<0.05);

HEEMEL VAS B LM IEA X, Pearson A R4 4 0.58 (P <0.05) . O M EEHEAHEAA
By, 45t PHN B GFAEMMN Z5iE, mERERE SKHAEE 2 EAHK. PHN BH M=
WA H A, TRERFENENEETERX.
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NEURALGIA PATIENTS*

QI Wen-Jing', ZHOU Rui’, WANG Jing’, GUO Huai-Lian' *, YI Ming’, LIU Feng-Yu’, FAN Bi-Fa®,
LI Xiao-Li’, WAN You’

(' Neurology Department, Peking University People's Hospital, Beijing 100044; * Neuroscience Research
Institute/Department of Neurobiology, Peking University, Beijing 100191; * Department of Neurobiology,
Capital Medical University, Beijing 100054; * Department of Pain Management, China-Japan Friendship
Hospital, Beijing 100029; ° State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal
University, Beijing 100875)

Abstract Objective: To analyze electroencephalogram (EEG) power and frequency difference between post
herpetic neuralgia (PHN) patients and healthy controls, aiming to investigate the neuronetwork mechanism of
neuropathic pain. Methods: Both PHN patients and controls were examined with visual analogue scale (VAS),
Beck Anxiety Inventory (BAI), Beck Depression Inventory (BDI) and recorded with 128-channel EEG under
eye-closed state for 20 min. EEG power spectrum, as well as peak power and peak frequency, was calculated
by the method of fast Fourier transform. Results: @ There was no significant difference in the prevalence of
anxiety and depression between PHN patients and controls. @ PHN patients showed elevated peak power (P <
0.01). The increased electrical power within 7 ~ 13 Hz were diffusely located in bilateral frontal, temporal,
parietal and occipital regions (P < 0.05). The peak power in PHN patients had positive correlation with the VAS
(Pearson correlation coefficient 0.58, P < 0.05). ® PHN patients showed a trend of decrease in peak frequency
compared with controls. Conclusions: PHN patients show wide activation of the brain regions, and the
activation degree positively correlates with the pain severity. Peak frequency of PHN patients shows a trend of
decrease, which may associate with thalamocortical dysrhythmia.
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P25 B A0 AT E Hh ARORT /B R R e 4
RYURRIEG ImARRIN B AR it 8
FRVECRSE, W IRRR A SRS 2 R
o Wze by BB R A . = OMA R,
IR ISR LAY L ST 1V W Pl T i F= 7
OIS ol R o A 5 i) R0 5 50 R8 B0 A 0 o S B
BITRCRA RER 5 RIRIEIEIE, ONIRIKIGTT
AR

PP B TR RO AL o Bk, B A
A PR AL AR TR
TRGWAER KA U AR S AATE (post
herpetic neuralgia, PHN) & — & UL [ 44 25 9 BE 4
PO, HKIE — R 2 0 # E  3: 5. PHN &
e TG R AR T 2B A0 M ke G B TR s e 2 3
PEPIR [ p &  Zg HLl . O 7 PR % PHN &35 il B
DA PR ARAY S FAE R B Ve R, 3RATTx
PHN 3517 128 2/ LKl (electroencephalogram,
EEG) k&7 HT.

B &

1 — Bk

W 2013 /£ 2 H & 2014 4F 6 H iz THb
KENRERME MR, BARS B R B E
JAFHT PHN 35 . PHN 2 Wibait: ORI K
RIAFTE ARG S Wibr i CRCJE IR AR /K
J B LR E, WM EEE, AL, AR
KR QEZEE3IANHULERRX LR
FREAPAE . ROIARNA R OFR 18~ 75 %,
BUAR: @Ffwkmm. BRI\, &RTH
S5 LA IR R 51 2 I BB R @ TE T E L
9 B 1 MR SRR O @ . A
TR R AN L E R AR AR IR
JE B A A AT ) 45 W] RESZ I EEG R 22 58 48 5 ik
OTLWHME RGARAE; ©FE 4% EEG f & Jf
BB R A F AN SRR AR R 1 ) 5 o 49 4 UL
FC I 2, N T REBm L, /A
W BIHN A KM@ ~© . AHF T A 3R AL 5K
EY NP T o R R g T Y (o A R
ALt .

2. ImpR BRI SR

PRGN R E 3 — BB i IRZ T
O, BT AALAIE PS> (visual analogue scale,
VAS) . Beck £ [E & K (Beck Anxiety Inventory,
BAD . Beck #ll fill & %% (Beck Depression Inventory,
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BDD) %50 & . Y5 VAS ¢ 70 % PHN &40 N
BEER (1~34) . HEER (4~64) .
TP (7~ 107%0) W, BAI = 45 73 5E LN
FELEIRAS, BDI = 15 20 NANARIRAS .

3. EEG it3x

KH 128 F EEG i X £ 4 (£HE EGI &+,
16 bit A/D ¥4, KAEF 500 Hz, 77 0.1 ~ 100 Hz)
HATIES . WA RE 128 FHARIER TIREN 11 g/
L S LB, AN s i S e . A2 A
Tl LTI E = N IR F A . LA
[E Br 10—20 RGP g2k (central zero, Cz) 1F &
A, SR R Sk B /NE A 1 L)
B, WEITABEMREPIKT S0kQ, wFE. FER
A Fid 3% BEG 20 min. fa 25 1] (A W8 22 SE ) EEG )
o TGS, (HWHEEE AR PR RRE I, DLBE G R
X EEG i RS20 o

4. EEG A3 55347

K H MATLAB % ff (3% [E The MathWorks 22
F]) M EEGLAB #4347 2088 (b 24y . 1 %%
Z B Y BEG, ¥4 RIHR AT WL HR BRZ B K i Rz 3
P g, £53)K4) 400 s 1Y) EEG, £ 250 Hz &
BRFER 1 ~ 30 Hz JEPACHL S, MIBRE TR 2L
P UL B 55 A E L ) ad aE, K R B I E Y
SEMME NS, I PR B AR e (fast Fourier
transform, FFT) 115 H &K EEG M3, 5% [l
1 ~ 30 Hz, ¥i% )y 1 Hzo MM ZRE LTS
A T RS Mot B 4, FEE 5 A3 S BRI~ 44
RENVGAZ R E TR, TR IEEZEE 1~ 30
Hz 30 P T2 1) F2 0648, HL o o7 R AT Sy A7 e 0
o WS L E B ) 4 AT L, FRAT1R A Butler
SARIE TR D, R A A ATX L AR X THX
FEX CHE 1, B, RX. WX, X5
AALEE 8. 10v 9. 9 MHEMRALLD , IHHBAZIK
HIS X YR ME.

5. gt b B

K H SPSS 22.0 B AR AT e it 0 b XTI
() 42 FE R AMARIR S BB R I LR 72 KSR . T
TRVEAE . ARIE(E . 5 X TR P ME ST &%
BE, 15 R A Kolmogorov-Smirnoff 46 46 i /& 75 Ik
MIER A MG ES AR R TR LIS % +
PriEZE (X £8D) o, KAPBAIEAR ¢ K550
SEHE AR (WUAALRIEE) For, RAAES S
Mann-Whitney U £ . 25 4 [A] 3545 LU AR FH B0 IR 3%
77225581 Cone-way ANOVA) o AH 73 #7 K FH XA
AR AT Pearson A R EL.
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1 128 7 EEG WM/ X 7m = 4]
LF: ZEMAIX; RF: AMHIX; LC: ZMHJIX; RC:
A X LP: ZEMTHIX: RP: A THIX: LO: 72 MIALIX;
RO: HfUlkLIX .

Fig.1 Subarea map of 128-channel EEG
LF = left frontal; RF = right frontal; LC = left central; RC = right

central; LP = left parietal;

RO =right occipital.

F 1 PHN BERIIEKREZOR 8BRS 1E T
Table 1 Clinical data and scores of BAI and BDI in PHN patients

RP = right parietal; LO = left occipital;
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% X

1. IR Bk

JE5F4E PHN 35 13 1, b 508 3 fil. Lotk
10491, 4E#% 64.5 £ 7.1 25 o BEA S w159 6 451
PEFRIpE 3 i v i AE 3 51 HOPR I T Re s IR SE 1
il AMARE 1. 8 1) Bk e A A S 1) R A Hb v
(diazepam). 72 VL 5% (zopiclone)- ML 3H (zolpidem).
+ 5 P§F (carbamazepine). LT T (gabapentin).
A T AR (pregabalin). il & % (tramadol) P4 EK
% (citalopram) 5 /EH TR RF M 254, 11
Bl B HEAT T AR AR 56 . 7 9 B8 AT T Sk
FI T E LT Z $1 3 (computed tomography, CT) BX,
Wi 3L 4R 1% (magnetic resonance imaging, MRD)
4 IR B AR DRI / B O [ o0 22 R S Bk, 3
BRI 5, IR W e ik BT B2 29948 . PHN &
H IR GRS R AR B LR 1.

LHEEEFENRE 134, KB4, &
P9l FEhE 64.9 £ 8.6 & . BEALIHN A7 i ML
6 Bl BEPRIW 2 4. = R AE 4 1, PR R A _EiR
TER T R 2 RG 259 . 9 BIRE R HEAT 1 10
WA . 8 0 B HE4T 1 Skl CT 5 MRI

PRI/ AR R AL e ety
Sex/Age Location of herpes zoster Duration Drug history VAS BAI BDI

5 173 VEUN 14 x 5 2 17
male/73 left leg ly none
% /55 fiflw. 5 5H 7 2 21 s
female/55 right chest, back S5m none
% /67 FH TH 4 e, i 3 30 5
female/67 right frontal, vertex 4m gabapentin, tramadol
/74 ek TH 2 4F PHEK 2= DT v 5 25 4
female/74 left tongue, face 2y citalopram, zopiclone
% /68 VAN ) 3H &k 3 28 1
female/68 left back, abdomen 3m none
4 /68 Hiig 6 4 I 3H zolpidem 5 36 12
female/68 right abdomen 6y
5 /58 Vi = N 57 3H x 7 13 9
male/58 left shoulder, arm 3m none
512 sy} 4 H P 9 30 5
male/72 left chest 4m none
4 /55 Ziff. . BB 10 A PG 9 34 14
female/55 left chest, back, arm 10 m carbamazepine
1 /62 AT S R 3H Ineg T 4 24 0
female/62 right waist, vulva, leg 3m gabapentin
/57 VYN =T 9H W dm AR PGP 8 50 15
female/57 right chest, back 9m pregabalin, diazepam
% /71 EIE. & 9H mEmT . e 4 30 6
female/71 left waist, hip 9m gabapentin, tramadol
% /59 eV =N 3H Pt 5 35 27
female/59 right shoulder, back, chest 3m gabapentin
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7, 5 BIHR IR IR AL X B OR [5 HpO BT il 2 R s
Bk, 390 LR, S50 AR DL e o B T 2 2 A
[N TR SN = v = 1 = WA o N 78 [
R IAE S0 R pE . MRS TE R 2= 5.
R IR ] 4 £ R AS MRS 2 58 1451
(8%) 124 (15%) , XJR2H o AR FEARAS FAHIAR
WRE¥IH 0, ERLGTHE N

2. PHN 35 1o L 1) 2R U A 5 A 5 A 1 A8 4k

AR WSS R DRI AR IE(E 45 R
DL 2. i 20 5 5% BEZH ) Dh 2R WA 43 3 17.87 &+
15.96 il 3.44 £ 3.05 [ ¥fi: 10 X 1 g (uV/Hz)], ¥
B TR IEAE B B8 (¢=-3.20, P <0.01) . #Ii
A AT B3 514 9.00 (2.00) Hz. 10.00 (5.50) Hz
(K5 WMDY RLIAIEE ), ZER L2 Lo

3. PHN Z835 fioi 375 20 i [X 23 A7 15 40

FREENTEVEEE . %% M EIRE EEG L 7.5 ~
13Hz 1) o« TGN E, HARHAD RN S0

& 2 PHN B3 SXRE DRI . PR IEH
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BRI F AT T 7 ~ 13 Hz 16, Bk 1k
7 ~ 13 Hz Ja AR, WS L5 30 1) 23 A 1
Mo 23 ECEAMAX . X, THIX. FLIX 3L 8
XIS R (LB 2) KRB 51 4 80 iR 41
Hymg R CAEMERIX ¢ = -3.33, P < 0.01; A7 (%
X ¢=-321,P<0.01; ZEMFRX=-3.17,P<0.01;
A g X ¢ =-3.17, P < 0.01; ZMTHIX ¢ =-3.02,
P <0.05; AMTGX ¢=-2.89, P <0.05; ZEMFLX ¢t=
-2.84,P<0.05; fifllkLX ¢=-2.71,P <0.05) -

4. i LT FEUEAE 5 IR R B 1 R R

ik — 20 T f# PHN B DR 5 PR EE 1ok
2, BATRARZ AT 77, SR ERY)
RIEMHE Y5 VAS ¥F7r 2 IEZ A%, Pearson fH2% &
#5058, P<0.05 (WK 3 . @ i VAS I
43K PHN B A s =AWl 53K 4 4
Bl AR S B, EEAEIA 46, Hip
RIEE /7N 3.61 + 2.65. 22.40 + 13.37. 2647 +

Table 2 Peak power and peak frequency of PHN patients and controls

PHN &% (13 1) IR (13 1) P1H
PHN patients (72 = 13) Controls (72 = 13) P-value
IhFRIE(E Peak power 17.87+15.96 3.44+3.05 0.007
HiZRIE(E Peak frequency 9.00 (2.00) 10.00 (5.50) 0.150
A B
= 35 — 20 *k
N N
T 30 o s T 1 g sk
2 25 2 14
o 20 - 12
2 > 10
X 15 5 8
— 10 — 6
o 5 4
: :
a _ a O _
left frontal right frontal left central right central
C D
,.':'\ 40 — 120
* N * *
I zg * I 100
> >
= 25 = 80
()] [®)]
g 20 % 60
o
2 15 2 4
& &
5 ° :
D- O . . . 0- O . . . . .
left parietal right parietal left occipital right occipital

2 PHN E#H S50 EE MM (A o X (B) . TilX (C) « FIX (D) Th&EIb. KEMS A EF 5 H0FR PHN B #HH
Lt A shse 8, RERRFR bz #* P<0.01, SXHIBAUALL: * P <0.05, SXHRALHALL.

Fig.2 Power within bilateral frontal (A), central (B), parietal (C), occipital (D) regions of PHN patients compared to that of controls. Gray column
and white column represent mean power of PHN group and control group, respectively. Vertical line represents standard deviation. **P < 0.01,

compared with control group. * P <0.05, compared with control group.
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19.24 [ B47: 10 X 1 g (uWV2/Hz)], $RRThFRIGEAH
It 35 A P v 8 v e A (LR 3D

15

ik FL Ty 22 o & PR ] (quantitative EEG,
QEEG) 7 Wi FIFE AR, Ty 3 E bk i AR 3R i P v
SRR . TR U A2 T i SR U, S B A
RALNARIEE, ZHTE—ERE Ak
I FEL 3 0 P 560 55 P2 B B AR ) i IR B . ARV
Ty WA B TE 98 & I, PHN 583 () T 06 A AN
BRI, 5 VAS B IEM K. #3250
7~ 13 Hz YaE W IR A 22 5, RITESUNATX |
e X, THIX . KCIX PHN H 35 20 1 oh R ot R 21
BRI

P AR I8 A B IR R B IR, AT
AT . B IR A R R R R AR R 2 T B R
i R 22 o o M AR B 0 R 5 — AR R 2 L AR R
FEE S By SR N B 2 IX Gl B SR s 1E BB T
[ 7] B Fe o NI A% AR P9 AZ 3% 5 22 By T
[l 2 BUA R R SR X G B O AT
MK SHLHE A EERE Y ARMRET
PHN & I Zh REREILIRE (functional MRI) #F 78 271,
BRI I ERBINLT T AN, A TE SR A
BTSSP, 5. BTG REEX AL P,
AHIE T 48 T A28 F A A R R, LS O A
60

50
40
30
20

10

Peak power [10xIg (nV?/Hz)]

0
2 3 4 5 6 7 8 9

VAS
3 PHN BFHIFRIEME L VAS IEM XK
Pearson #1255 &£ 0.58 (P <0.05)

Fig.3 Positive correlation between peak power and VAS of PHN patients.
Pearson correlation coefficient is 0.58 (P <0.05) .
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X e X, WX, LX) 2 nilos vl Re S
PHN DL S 18 P 4 28 5 BE R 20 A 0%, 1 EL A B0 1
P2 FE 5 A B W] R S IR A OGS

AR PR Fe 45 SR 7, PHN B B4 =R
AR . X5 EAMIT I RIE ) i 52 4
F%15 (thalamocortical dysrhythmia) H % LL#HZ1T,
BV Fr i ) A N3 30 9 2 A5 Ji PR 5 880 i 44 i 7 A
b, SRR B {E S B 7 AL (low-threshold calcium
potential, LTCP) #E & &3, 1 ixp Z %Ll 4 ~
10 Hz AL AR , 76 /i i 5] (magnetoencephalogram,
MEG) . EEG t 8 32 4 F B AL i 3 % 2% |
1999 4, Llinas %5438 7E M 40 BLEZR B MEG
KT i R R TR RS IS, e R RE R )
PR 12 M e R 2% A G R 4548 R B 1K EEG IR
R R AR BISES CE i\ A A 18 R E
R AT R 53X M S ) e I R 2 A DA R G N
(edge effect) 55>, AWFFH PHN B iR IG
EHFEICAY R, ZE—J7 AT fe SRR/ NG %,
Ty 77 THI R] g 5 P9 R L I [A) 4500 B A FE AR
AR, DT S o R 215 A B A 30 R R BF 70 W 4%
XoF G PRI FR AR 1) e AR U al A B g
PR ™ B B 75 3 32 b AN Fe s BR R (central
lateral thalamotomy, CLT) 577 ¥, i ASHF 5T 13 4
PHN (& R L E 5 00H 6 B, VAS =7 7)
(BT 4. BhAh, 181 PR 22 iG AR R FIAR
O I e v S5 P i T 8, L s o R0 1) 71 B M 5
TR B IE AR U RWE 58 b PHN BB 1 A5 & 1
ACIRAS B BH 2K, S IRE OB R 2 5, A
1 S B PR A P L

AW FEBAFAE 2L R IR, 13 44 PHN &3
A 8 Pl B A A i e ms T, o AR, dh 5
Z. ROV, HpavE, PEERE 2255 0] REs2 0 EEG
2, X2 Tk IS DL, TR A R DA
BT AR B AR E . XS _EIR 251 8
Y BE SR BRGNS L EEELE, KK
WD) ZIEAE . PRGBSt 2 (R R
) o DAL, PHN B3 AL D21 S SOz A 2 T
2IHTE

PHN 85 o F D) ZR (A 3 vy, T L o 100 fi e
WSS Z AT T RN 2 3k 2 A X, $g7s PHN

Table 3 Relation between peak power and pain severity of PHN patients

BRIEPER (460 PR (5B HIFEH 45D Pl
Mild pain (72 = 4) Moderate pain (72 = 5) Severe pain (72 = 4) P -value
IR IE(E Peak power 3.6142.65 22.40+13.37 26.47+19.24 0.080
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