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Study of the cognition in patients with benign epilepsy of childhood with
centrotemporal spikes by using the ReHo, ALFF, fALFF of RS-fMRI

QU Binggian’, YU Qing', YAN Xinxin', YANG Qiangian', LI Nana', ZHANG Qingqing’, PANG Jie',
CHEN Ying', YAO Xiaojuan', YANG Weidong?, CHEN Zhijuan? YIN Jianzhong®, LIU Na®, TAN Ke*

1. Department of Neurology, Tianjin Medical University General Hospital, Tianjin 300052, China

2. Department of Neurosurgery, Tianjin Medical University General Hospital Tianjin, 300052, China
3. Department of Radiology, Tianjin First Central Hospital, Tianjin 300192, China

4. Department of Behavior and Psychology, Tianjin Normal University, Tianjin 300387, China

Corresponding author: YU Qing, Email: yq_yuqing@163.com

[ Abstract] Objective The ReHo, ALFF, fALFF of resting-state functional magnetic resonance imaging (RS-
fMRI) technology were used to study the influencing factors and neural mechanism of cognitive dysfunction in patients
with benign epilepsy of childhood with centrotemporal spikes (BECT). Methods Fourteen patients were enrolled (from
April 2015 to March 2018) from epilepsy specialist outpatients and Functional Department of Neurosurgery of Tianjin

DOI: 10.7507/2096-0247.20180076
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Medical University General Hospital. They underwent the long term VEEG monitoring (one sleep cycle was included at
least), the Wechsler Intelligence Scale (China Revised), the head MRI and RS-fMRI examinations. Spike-wave index
(SWI), FIQ, VIQ, PIQ scores were calculated. According to full-scale IQ (FIQ), they were divided into two groups: FIQ<90
(scores range from 70 to 89, the average score was 78.3+8.9, 6 cases) and FIQ = 90 (scores range from 90 to 126, the
average score was 116.6+12.9, 8 cases). SPSS21.0 statistical software was used to compare the general clinical data and SWI
of the two groups, and the correlation between clinical factors and the evaluation results of Wechsler Intelligence Scale was
analyzed. The RS-fMRI images were preprocessed and the further data were analysed by two independent samples ¢-test
under the whole brain of regional homogeneity (ReHo), amplitude of low frequency fluctuation (ALFF) and fractional of
ALFF (fALFF) methods. The differences of brain activation regions in RS-fMRI between the two groups were observed,
and the results of general clinical data, SWI and cognitive function test were compared and analyzed comprehensively.
Results The differences of SWI were statistically significant (P<0.05): FIQ<90 group were greater than FIQ = 90 group.
The FIQ, VIQ and PIQ of two groups were negatively correlated with SWI (P<0.05). And the FIQ and PIQ were negatively
correlated with the total number of seizures (P<0.05). Compared with FIQ = 90 group by two sample ¢-test based on whole
level ReHo, ALFF, fALFF methods, deactivation of brain regions of FIQ<90 group include bilateral precuneus, posterior
cingulate and occipital lobe, and enhanced activation of brain regions include left prefrontal cortex, bilateral superior
frontal gyrus medial and right precentral gyrus, supplementary motor area, angular gyrus, supramarginal gyrus, middle
temporal gyrus, bilateral insular lobe and subcortical gray matter structures. Conclusions Frequent epileptic discharges
during slow wave sleep and recurrent clinical episodes were risk factors for cognitive impairment in BECT patients.
Repeated clinical seizures and frequent subclinical discharges could cause dysfunction of local brain areas associated with

cognition and the default network, resulting in patients with impaired cognitive function.

[ Key words] Benign epilepsy of childhood with centrotemporal spikes; Resting-state function magnetic resonance

imaging; Spike-wave index; Cognition
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Tab.1 Comparison of general clinical data and SWI between the two groups ( X+s )

i H Ttem FIQ<90 41 (n=6) FIQ =90 4 (n=8) P&
A% (%) Age (year) 11.2+ 3.7 10.1+ 3.8 0.591°
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TE: CSHSIREA 4655, © Ny Fishier X5
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Fig.1 Correlation between FIQ, VIQ, PIQ and SWI respectively (n=14)
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Tab.2 Correlation between IQ and clinical factors (n=14)
1Q (r fH)
i H Ttem
FIQ VIQ PIQ
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B R AFHS Onset age 0.027 -0.089 0.214
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JARAEUAL Onset times -0.534" -0.364 -0.722"
SWI -0.703™ -0.603" -0.767"
1 : Pearson M ZREHr "P<0.01, "P<0.05
Notes: Pearson correlation coefficient analysis ~P<0.01, "P<0.05
% 3 ReHo AR FBEAEEX
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BT Precuneus s -6 -50 10 31 -3.954
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R4 BUEEGERAMX
Tab.4 Enhanced activation of brain regions

1% o S gk MNI 4457 MNI coordinate RZE ¢
Position of brain regions Hemisphere X Y 7 Voxel number  fvalue
ALFF
i I I8l Superior frontal gyrus st -25 63 14 80 3.073
i [1] Middle frontal gyrus Vi -36 47 10 95 3.677
BT = 7 -39 29 22 82 4778
Triangular part of the inferior frontal gyrus
fALFF
A9l Angular gyrus H 51 -58 25 46 3.750
#iHh [al Middle temporal gyrus &l 44 -59 24 44 3312
% I [n] Supramarginal gyrus +H 57 -37 29 40 2252
5t#% Putamen H 27 14 4 91 4.145
5E#% Putamen Vs -24 6 7 55 3.076
& Insular lobe £ 41 8 4 86 2.466
I Insular lobe X -32 13 7 65 2.677
"R LR [8] Precentral gyrus H 43 3 46 45 2.529
FEARA% Caudate nucleus +i 17 13 13 42 2.450
*MFEIZ B X Supplementary motor area H 9 5 64 90 3.954
P _L [5] Superior frontal gyrus medial x -5 29 46 64 2.715
#i_I- 7] Superior frontal gyrus vl 17 10 58 38 2.768
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The expression of EPO-R, JAK2 and STAT-5 in the human brain with refractory
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[ Abstract] Objective The purpose of this study was to explore the expressions of EPO-R, JAK2 and STAT-5 in
the human brain with refractory epilepsy and the role in neural apotosis. Methods Collecting the brain tissue of 24
patients with intractable epilepsy (as experimental group) who were hospitalized and underwent surgery in the Epilepsy
Center of the First Hospital Jilin University between March 2010 to July 2011 and 6 cases of accidental or unnatural death
immediately following autopsy (as control group) as required by law during the same term. Immunohistochemical was
performed to observe the expression of EPO-R, JAK2 and STAT-5 in brain tissue and statistical analysis was performed.
Results (D EPO-R, JAK2 and STAT-5 were expressed in both experimental and control groups. In experimental group,
the positive-cell number were 41.05+2.40, 50.21+2.50 and 60.18+2.84 under light microscope (400%). While in control
group, the positive-cell number were 23.00+0.49, 27.00+0.88 and 25.93+0.33. There were significant differences between
the 2 groups (P<0.001). @ There were the pathologic and ultrastructural changes in the human brain with refractory
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epilepsy. Under the optical microscope, we can observe that the distribution of neurons was uneven and immature

neurons were visible. We can see that the nuclei were vacuolar, less cytoplasm, dark staining, hyalomitome acidophilic

body, and the neurons became triangular due to degeneration. The proliferation and hyperemia appeared in small vascular

and glial cells. Under the transmission electron microscope we observed degeneration and necrosis of the nerve cells,

nuclear karyopyknosis, nucleolis dyssymmetry and karyolemma breakage and even dissolution. The mitochondria and

astrocytes were swelling. We also saw that part of the mitochondrial cristae was abnormal. Conclusion (D We found

neuronal apotosis in the human brain with refractory epilepsy. @ The expression of EPO-R, JAK2 and STAT-5 in

intractable epilepsy was significantly increased in neurons and glial cells compared with the control group. The high

expression of EPO-R, JAK2 and STAT-5 is unrelated with course and frequency of epileptic seizures. (3 The pathway of

EPO-R/JAK2/STAT-5 may be involved in the pathophysiological processes of neural protective effect of endogenous EPO

against brain injury induced by epileptic seizures.

[ Key words] Intractable epilepsy; Apotosis; EPO-R; JAK2; STAT-5
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Fig.1 Pathological changes of two groups of brain tissues under light microscope and electron microscope
a. SCOZH AU B EOR I HE Je €. W] WA on Ay, A 20T, MR R a1k, B, TGk (HEx400) 5 b. IEH
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a. HE staining of epileptogenic brain tissue in the experimental group showed uneven distribution of neurons, immature neurons, vacuolar nuclei,

few cytoplasm and deep staining (x400); b. Normal brain tissue HE staining: no abnormalities were observed in nerve cells (x400); c. Pathological

changes in epileptogenic foci of epilepsy patients under electron microscopy: nucleolar deviation of nerve cells and increase of heterochromatin

(%25 000); d. Pathological changes of epileptogenic foci in epileptic patients under electron microscope: abnormal mitochondrial cristae (x25 000)
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®1 FAMAL EPO-RJAK2.STAT-5 HIPRIE A (xts )
Tab.1 Positive cell number of EPO-R, JAK2 and STAT-5 in two groups of brain tissues ( ¥s )

EPO-R JAK2 STAT-5
ZH 51
Groups pE ik X HEZH 12 X FEZH v ezl X R
Experimental Control Experimental Control Experimental Control

BAPEZH %L Positive cell number 41.0542.40 23.00+0.49 50.21+2.50 27.00+0.88 60.18+2.84 25.93+0.33
18 7.392 8.763 11.979
P{E <0.001 <0.001 <0.001

a b

c d

e f

2 WAMEALRF EPO-RJAK2.STAT-5 KR ( <400 )
Fig.2 Expression of EPO-R, JAK2 and STAT-5 of brain tissues in two groups (x400)

a. SO S AL . DA | B e AR B (A Ry S PP (EPO-R B 3K3K) 5 b X REA Seyie 2l WL/ am S Ff i e it
B G PR AL (EPO-R B FI33K) 5 . XA Sppediifb: DL M PO e nlet o € ) S B ME AN JAK2 BR1A3R36) 5 d X R
AP DL/ o e OB AR B (A B0 S PR AR (JAK2 B3R5 5 e SEBZH AR 2l A . A O M e e i g € 9 i B
PEAINE (STAT-5 H113K35) 5 £ X RSy difl L/ P AR St B 5 F) B PRIV A (STAT-5 2R 11 336)

a. Immunohistochemistry in the experimental group: a large number of immunoreactive cells were found in the cytoplasm and cytoplasm; b.
Immunohistochemical staining of EPO-R was performed in the control group: a small number of immunoreactive cells were found in the
cytoplasm and cytoplasm; c. Immunohistochemistry of JAK2 in the experimental group: a large number of immunoreactive cells stained with
brown cytoplasm were found; d. Immunohistochemical staining of JAK2 was performed in the control group: a small amount of cell membrane
was stained with brown yellow immunopositive cells; e. Immunohistochemistry of STAT-5 in the experimental group: a large number of
immunoreactive cells stained with brown cytoplasm were found; f. Immunohistochemical staining was performed in the control group: a small

amount of cell membrane was stained with brown yellow immunopositive cells
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L, MBRbk, KW, B&, 4F, XBE, 5
FEE K5 MR BB MIZE PR () 330006)

[HE] B HiTgEEE U Vit U) SRR (VPA) FrEck RS SRR ER, SAils AR A H At
Rk, ik B 48 HMEME SD KRKEHL R 4 4l (n=12) , XFHAZH (A 41) . VitU 41 (B4H) . VPA 4L (C4) .
Vit U+VPA 4 (D41) . A4 SFAEK; B4 VitUs50mg/ (kgd); C4: VPA300mg/ (kgd); D &
%57 Vit U 50 mg/ (kg-d) , 1 h 7 VPA 300 mg/ (kg-d) . #EZEL245 2. 4 )G, M 5IR MG FFREHCE (n=6) o K ifi
AR (TC), HM =8 (TG). =% EEARH H (HDL), % BEAR 4 1 (LDL), WUEF (Cr) | JREA (BUN) M JRIR
(UA) KT, &R O mAg: 2.4 FES A 2, CHR TC X LDL I, ZREASHIT¥EX
(P<0.05) ; @ BIhRBMEAILIer: 2 A5 A 4IAHEL4, B, C. D =4 Cr. BUN K& UA, 2R TLHEIT =R
M (P>0.05) ; 4 JART C 41/ Cr. BUN K& UA /K 5HAL =AM LI B3 E (P<0.05) , ZREAS%E, DA
5 A HMEEERTEITFE L (P>0.05) ; @ BFHLUG: 2 FR &£ BEIHLUER = THE T, 4 FEHL
C M WA MR, ASHTLHE R .. it VPA i SEKFIMASKTT S, BRNE ST SR
B —E KR Vit U X VPA BFSCR R B8 BA —E MRy ER.
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Protective effects of vitamin U on valproic acid-induced renal damage in rats

JIANG Jiaomei, LU Xiaomei, ZHANG Ming, ZHAO Jing, LENG Yu, WU Pengcheng, WANG Fen
Department of Neurology, the Second Affiliated Hospital of Nanchang University, Nanchang 330006, China
Corresponding author: ZHAO Jing, Email: 8734590@qq.com

[ Abstract] Objective The aim of present study was to investigate the protective effect of vitamin U on renal
toxicity induced by sodium valproate (VPA) and provide laboratory data for clinical application of VPA. Methods In
this study, 48 female rats were used. These animals were randomly divided into 4 groups: control group (group A),
vitamin U group (group B), VPA group (group C), vitamin U+ VPA group (group D). Group A was given the same
amount of normal saline, group B was given Vit U 50 mg/(kg-d), group C was given VPA 300 mg/(kg-d) and group D was
given Vit U 50 mg/(kg-d) firstly, then VPA 300 mg/(kg-d) after 1 hours by gavage. After 2 or 4 weeks of continuous
administration, the kidneys were collected from these rats after blood collection. Total cholesterol (TC), triglyceride (TG),
high density lipoprotein (HDL), low density lipoprotein (LDL), serum creatinine (Cr), urea (BUN) and uric acid (UA)
were detected by automatic biochemical analyzer. Result (D Blood lipid. There were significant differences in TC and
LDL between the group A and group C (P<0.05), and the level of TC and LDL in group C were significantly higher.
) Serum biochemical indexes of renal function. There was no significant difference in Cr, UA and BUN four groups at
2w (P>0.05). At 4w, compared with the other three groups, the Cr, BUN and UA level of VPA group were significantly
higher (P<0.05). But there was no significant difference between the group A and the group D. ® Pathological
morphology of renal tissue. At 2w, there was no obvious abnormality in renal structures among the four groups. At 4w,
inflammatory lesions were only seen in VPA group, and mild inflammatory cell infiltration were seen in other three groups.

Conclusion  VPA can lead to a higher level of blood lipid. The renal toxicity induced by VPA may have a certain
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relationship with the time of drug exposure, and vitamin U has a protective effect on the renal toxicity induced by VPA.

[Key words]) Valproic Acid; Vitamin U; Renal Function; Rat

TR A2 Fl 28 R GE b i WL 2 —, ettt
2015 4 [E IR 2428 U3 0 ~ 4 2N 4.57%o,
30 ~ 34 A4 8.43%0, L1 1990 4F 1 R IG I T
259% " o A R IRTT 7 i R R b IR
U 25%) (AEDs) , {H AEDs BK I A K L BF
R AN R R 2 A A0 AR 15 A B 6 8
ZENRABR A o B D BEAS 42 5 B i 45 Bl ol —
L8 AEDs WY WLRIVET, InNIIREN (VPA) REVS 2
B /NBR IR B /NER T REEE R B INE D) e R
1, FRETERERZ VPA IR IR B30 vl WL
ZI 135 8 B BRI (Alkaline phosphatase, ALP) | AL
JiF (Creatinine, Cr) M JRZE A (Blood urea nitrogen,
BUN) 5T ™", ZHF 58 £ W VPA i T H
P13 5 H 5| A SR AR L DA T Bt 1 0 R AR Y
PR R, HiGPES (Reactive oxygen species,
ROS) /3 F4& VPA HHEM EEAE . VPA IS
ROS j7H: O A& TEM M . e itk . Btk
B R P IR R, BEREIENTE T Y
W] g B (R B VPA R EUY IS
Y. 442 F U (Vitamin U, Vit U) , XFRA S-F LR
Z PR (S-methyl-L-methionine, SMM) , | {ZfF7E T
B, H, Bl BESFEM G, Rk
B Vit U GBI R A B 3L, WA 5 i 40 04 45 bk
H K (Glutathione, GSH) /KF"". A5 # I Vit
U AIB 1k VPA SRS . SRS, Horda]
RE AL R B AR B R AR

g5 b, AR IR, Vit U AJREXT VPA 5%
(1B 5 0 B R AR E . JE T VPAL Vit U
HRIET 2, 2 TA%, TR BRI Rkt 7
Vit U XJ VPA if5 5 B i 45 1 s F O 4P 525, PR
TS RAGE AT, Ryl R RS 50 A s

1 #R57E

1.1 SEIEAF#

TEH 6.0 ~ 6.5 H ¥ Al EMEPE SD K 48 H,
AT 150 ~ 190 g VPA K& Vit U I [§ FifE4:
WAERRAT], #5 . S60377-100 g, $64722-25 g, =K
WY A B RS RNE . TR S AR
1 B R AR IR s it e, HAAR OGS S 5
FE AT
1.2 Hik

T EE N SR 1 A RRE, HRE R

SERRENL T 4 4 (n=12) . A 4. X}IR4H, B
H. VitUZH, C4H: VPAZH, D4: VPA+VitU
Mo A ARMUEATAHE, (G S 4T 0.9% 4E
HELK 10 mL/ (kg-d) 5 B 4 H 44T Vit U
50 mg/ (kgd) ; CALEIIHE H 45T VPA 300 mg/ (kgd) 5
D 4% ¥ Vit U 50 mg/ (kg-d), 1 h [543 7 VPA
300 mg/ (kg-d) o HEKFEEM ] 10 K425, HEHK
Bk 14, 284d.
1.3 SREEH

ST 14, 28 RESE IR, /KA S5
Gk M. F 4000 r FEC 10 min (B 0EER
5.5 cm) JEEHU EIER . R4 A sh A1k s B (%
ik, BS-620) #il Cr. BUN A& UA.
14 BALAREFKRE

BRI (2.4 ), n=6) W} a] 25 R 4E 1
JEBITFIE, B B, PR R O A R AR O R S A
S WRDIRTH VI, BARH 4% 2R
SE P I, WIS B, AT HE s R
MEE
1.5 SZitEHE

K SPSS19.0 Ziit Ak kAT A . THa %
BRI B AR 22 R, L] LR A T REA ¢
K. HL0.05 A Mgk e, LA P {EH<0.05 H 2R
HAGIFE L,

2 #R

2.1 LWENY—ARER

SEHG R 48 L, HEAT 1 ARE BAASETS 1 H, A
A 20 K B A AE T B2 5 UM o B ¥ IS G I
HIRARR, HEA% 47 (AH 12 2, B4 11 K,
CHI2H,DHI12H).
2.2 LI KRSMNEMBERIE

2 JAE, T A 4L, B. D A0 AR 4k,
{2 C 4fy TC, TG, LDL B 75 ; 5 C Mt
D 41/ TC. LDL ¥JF¥AIK. 4 AR, 5 A 1AL, B,
D H¥JCH B 7484k, {¥ C 41 TC. LDL B W} &5 5
5 CHIMfLL, D 4 TC M. W& 1.
2.3 SRR KRBIEEERITW

2 JARE, 440/ Cr, BUN, UA ¥ 25 5% .
4 JEwE, 5 A MLk, C 4l Cr. BUN, UA F+& &
(P<0.01); 5 CZMLL, DAY Cr. BUN, UA [%
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*F1 FAKRRMAEKFLLE (x+s, mmol/L)
Tab.1 The level of blood lipid in each group (¥+s, mmol/L)

25| Group H% Number S BTEEE TC Hih =1 TG A ENRE A HDL % AR A LDL

2 J& 2 Weeks

A 6 1.52+0.23 0.67+0.42 1.18+0.15 0.40+0.06
B4 6 1.95+0.52 0.41+0.07 1.27+0.27 0.60+0.17
CHl 6 2.54+0.40" 0.75+0.18" 1.44+0.22 0.94+0.217
D4 6 1.93+0.49 0.52+0.23 1.20+0.25 0.52+0.22"

4 J&] 4 Weeks

A# 6 1.57+0.12 0.310.03 0.47+0.02 0.28+0.04
B4 5 1.63+0.47 0.38+0.13 0.48+0.13 0.30+0.17
CH 6 1.99+0.27" 0.30+0.05 0.53+0.05 0.40+0.08"
D4 6 1.60+0.28" 0.29+0.08 0.50+0.04 0.29+0.07

T TC BMRERE; TG Hih=RE; HDL m#EARET; LDL R EIREIT; ™5 A 4ILL P<0.05; "5 A 4IAHIL P<0.01; "5 C UIAfIL
8 P<0.05; "5 C4HMIHLEL P<0.01

Note: TG, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein; * compared with group A, P<0.05;
" compared with group A, P<0.01; * compared with group C, P<0.05; ** compared with group C, P<0.01

F2 SEKRRMFNEKFHLER (X5, pmol/L) F4 BHEXRMFREKFERE (xts, pmol/L)
Tab.2 Comparison of serum creatinine levels in each Tab.4 Comparison of serum uric acid levels in each group
group(¥+s , pmol/L) (s, umol/L)
4 HE 2 R 4 8 41 H% 2 A A 4 JF]
Group Number 2 Weeks Number 4 Weeks Group Number 2 Weeks Number 4 Weeks
AY 6 34.76+5.22 6 40.37+0.85 AY 6 62.48+20.01 6 54.25%2.60
B4l 6 31.91+4.39 5 40.43+4.47 B4l 6 74.35+12.31 5 62.85+9.38
c4l 6 32.87+4.95 6 58.6745.55 cH 6 47.16+7.50 6 80.55+12.13"
D4l 6 37.5746.17 6 41.79+6.33 D4l 6 58.00£19.66 6 64.64+13.94
tH - 0.64 - -7.98 t1H - 1.76 - -5.19
PfA - 0.53 - <0.01 Py - 0.11 - <0.01
"5 A 41 P<0.01 E: 75 A4HIE P<0.01
Note: "~ compared with group A, P<0.01 Note: ~compared with group A, P<0.01
®3 BAXRRMBRZKFHLLE (X5, mmol/L) 2.4 YR AKX RIS SHR{GISIRN SN
Tab.3 Comparison of serum urea levels in each group(x+s, 4 Jﬁ El{f , C 2H5,\ fﬂz,ﬁ *H Hﬁﬂfll?ﬁ Cr. BUN.
el UA ACF I BRI 55 C 4UA L, D 4L I35
AL R 2 A g 4R Cr. BUN, UA K- B [&%, D 2ﬂ5 A I E %
Group Number 2 Weeks Number 4 Weeks SRS ETE Y (P50.05) . Jrl 1~
AW 6 7.92+0.84 6 7.79+0.91 2.5 YN EAXRISA =7 ﬂr]
B4l 6 7.97+0.23 5 6.76+0.33 2 J& i HE e 4 7%%55 S( 5T A 4% 2 e B
CH 6 7.97+1.19 6 10.34+1.13" Q/D\ SEFIVE U, B /NERZE MY E W, R WL LR
pal 6 7605146 6 7874139 SEmls . 4 JEITT L A 4L B ALK D 4L K B
t{H - ~0.08 - -433 '%‘éﬂ%qéﬁﬁﬂﬁl/}rixﬁﬁﬁ . BNEREE IR, R
P - 0.93 - <0.01 AN =g 7 B A= AN = & o TN R R
e TS HAL LU H P<0.01 WIS . CH R BV | BT 2 0L R PR At . I

Note: " compared with other three groups, P<0.01 A 4.
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VPA J& TAERGA T, XS i Ag A s my 2
AL, X IAR BIAS RS2 4 WARGE . Vyas 258"t
AHSEI 04T 2R 4 Il o & B EL v 4 1] S8R VPA 3R
J7 A AF7F LDL Fhim, 28052 k38 B8 VPA
X TC JCBH sgm, bR 1 6% 3 TC B3 1 m Aok,
A #E WoR TC KV BRI, AR R BN
VPA 1] $8{ TC & LDL-C T+, X 5&ATZAifat
FEH—E" . AT R EH Vit U B4R
MARYER, Xt 5 H A AR5 4538 — 5. Seri 451
SRR Vit U o] B FEARR BRU  F IR & 75

80 r

*k

60

40

pmol/l

20

A4 B4l c4l D4

1 &HHEMFAEKF LS
Fig.1 Comparison of serum creatinine level in each group
w5 A AL P<0.01; ##5 C Z414H L P<0.01

** compared with group A, P<0.01; ## compared with group C,
P<0.01

*489 .

15 ¢

*%

10 ##

umol/l

A#H  B# Cc# DA

2 BHEMFREKRFLER
Fig.2 Comparison of serum urea level in each group
*:5 A 1ML P<0.01; ##5 C 41 P<0.01

** compared with group A, P<0.01; ## compared with group C,
P<0.01

100 r ok

pmol/l

A4 B c4l D4

3 BHEIMFREKTF LR
Fig.3 Comparison of serum uric acid level in each group
*:bj A ZHAE L P<0.01; #5 D ZAHLL P<0.05

** compared with group A, P<0.01; ## compared with group D,
P<0.05

B4 4FREEEHAREFHE
Fig.4 The pathological chengas of renal tissue in each group at 4 week
A, B, D AL IEH , C LA WL B A M Al (10x40 £5)

The histopathological changes of kidneys in group A, B and D were normal at 4 week. There were obvious inflammatory lesions in group

C (10x40)
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Research on the development of epilepsy and EEG personnel in Shanxi Province
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[ Abstract] Objective To understand the status quo of medical staffs engaged in epilepsy and EEG in Shanxi
Province, analyze the existing problems, and summarize the improvement and development direction of epilepsy and EEG
in Shanxi Province. Methods A questionnaire survey was conducted among medical staff of epilepsy and
electroencephalogram specialty in public hospitals at or above county level in whole province and municipalities.
Results (D Generally speaking, there are 17 males and 473 females in this study, with an average age of 38.7 years, the
youngest was 23 years-old and the oldest was 70 years-old; @ The regional distribution has a tendency of decrease from
Taiyuan in Shanxi Province to the remote areas of southeast, northwest and northwest China, and the epilepsy treatment
in some poverty-stricken areas have not even been carried out; 3 The shortest time of working is 3 months and the
longest is more than 40 years. The proportion of junior collage students, undergraduates, masters and doctors is 24%, 50%,
25% and 1% respectivel. The professional titles of primary, medium-level, vice-senior and senior are 24%, 39%, 26% and
11% respectively. Conclusion The number of medical workers engaged in EEG specialty in Shanxi Province is
insufficient, the regional development is not balanced, and the number of junior and medium-level professional titles is
large. We can formulate a mobile policy to encourage experienced medical personnel to communicate with weak areas, so

as to improve the overall level of epilepsy and EEG professional development in Shanxi Province.

[ Key words] Shanxi; Epilepsy; Electroencephalogram; Electrophysiology
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Tab.1 Age structure of medical staffs engaged in epilepsy and
EEG in Shanxi Province

FiR B () Age (Year) AZ{ Number  Ffi (%) Ratio
<25 31 5
26 ~ 30 43 7
31~35 142 22
36 ~ 40 129 20
41 ~ 45 116 18
46 ~ 50 84 13
51 ~55 64 10
56 ~ 60 28 4
>61 13 2
A3t Total 650
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2.3 MNEFBMIMBEANRTIEERMXUEE
=

3.4 fe T IRA EEGUR A EEG Lk iy =
55 NG MV BRI SCAL AR B I Ge i L, 78 4B
ARES AR, A 10 ~ 19 4E TAEL 561 L ik
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Tab.2 Geographical distribution of medical staffs engaged in
epilepsy and EEG in Shanxi Province

X35 Geographical distribution A#{ Number
1t North KAl 74
FHIN 42
o 35
¥ Central K 105
PR R 41
H 52
SpL 38
Kif 62
W8 South e 143 82
H 46
B3N 73
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Tab.4 Educational level of medical staffs engaged in epilepsy

and EEG in Shanxi Province

2#JJi Educational background AL Number  Hiff] (%) Ratio

®3 WAENEmMIEEEEVHES AR TIEFRSEIT
Tab.3 Working time of medical staffs engaged in epilepsy and

EEG in Shanxi Province

H& Secondary school 49 7
K% College 113 17
A%} Undergraduate 322 50
it Master's degree 161 25
{41 PhD 5 1

AFBR (4F) Time (Year) A% Number L5 (%) Ratio
<5 57 9
5~9 86 13
10~ 14 165 25
15~19 179 28
>20 163 25

x5 WAHANERMESARNIRREN
Tab.5 Professional title of medical staffs engaged in epilepsy
and EEG in Shanxi Province

HAFR Professional title NE Number Hefil (%) Ratio
W% Primary title 156 24
14 Medium title 253 39
5 Vice-senior title 170 26

2 Senior title 71 11
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1 RBRRARIEX

1857 4F Tiingal £ 7 K ) 9 BEAS 2 B I &
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(Cytoarchitecture) 5 R Z A # £ I 17K
(Neuronal migration disorder, NMD) ' 4§ 5 M 1E
R ERST A U AN (SR T B AN

2 RERRAIH S E

7E MCD 732 I 280 20847 570 1Y
WIE, ek AL I/ BB A RO 5 5 A0 5
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AEAPRIBE S AL) "o A BT e RO S5 5 i
R J50) 556 e 5™
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FEl 25 95 IR K it 5% (Periventricular nodular
heterotopia, PNH) . S 5 K 5 3437 (Subcortical
heterotopia, SCH) LA SR BLZIR K 57 7437 (Band
or laminar heterotopia) """, A —LFRZ NHILZIC
5¢/3; (Neuronal heterotopia) 7£ [ )5t N HUZE 1 £ 08K
INFERRZE T, I R B G PR (MRI) AR ME & B0
Srour S 25T RUR T A 4 R = A ik =
Bl B2 BT e B R

PNH S B SR, it 28 70 B 40 i 75 fiki 2 A
FEl A= & 2 N Ok B Y A sl TR, (R 28 T B 4 i
e JE R R A", FEa A d b | MBI A B R
FIIYA ] FHAEA ™, Battagila %" PNH
P30 5 41 BT RR RN B — 575 | SUI A %)
PR, —M PNH 7 B SN 52 Z2A1—{l] PNH {2 A1
KR JF . & Orsi A5 ARG A A I HA K B W 43
b B4l PNH & PNH plus.

3 WRRUHRER

T — B N B 2B v R 5 S 7 1Y) R R
AR TR, 7 MCD AW & E B 13% ~
20% RSO, FEVE AL B E R 15% B
MCD, KZHCh K0
3.1 WEFBESETERRRA

1 MCD "1 15% ~ 20% & PNH'"”', Mirandola
SEURGHE 5323 BIR AT PEAR A0 B E P 102
(1.9%) & PNH. Munari 5§ 7 A0 76 METR PER
SR B 7% 4 PNH. d’Orsi 257120 5] MCD & Jf
T 2 16 )% PNH., —fl] PNH JLF7E 4
], BT FR PNH 25 A 45 005 5 2
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32 BERTRERRA

TEIR B S P <20% ", Tassi 25" %38 372 14
B KR 10 4] (2%) A SCH. Li 4"
1 MCD 132 {545 19 1] (15%) &y SCH.

4 RRBABRENE

41 EEXRHFEK

0 L4 A 22 0 B 20 67 T i R U 2 kR
(germinal matrix) . fEffJL 6 ~ 16 Jil 17 ik 2 K 1%
PR e i, — EH R B IR B, ek
=ABrBE:

BB T Aot KM TE R B A 2
TUBBE ST A, A2 A RS B i s B

S B TEfJE YA 2257 35 1 2T IR
BT R AT o A Se M 28 TT i O R B 47 4
Fett BB, J5 BB AR IMI . REARI; a-Z AL T e
(GABA) AEH [ M 2850 BT Bz o i 2 K 5 M i
G A I0G 2E T X BB AT o A — 2 v ) 28 5T A A i
NG A 22 B AR B . AR R 2R 15
T A A AR E AL

BB WA 6 2, FFIE S i, 1
AT
42 BITESHEER

FEAFE AL R | BRI YR 5 S IR A
FZ AT
42.1 #AERFE PNH HERIBEHRAMER
GRAEMAERGERH ", O FLNA FEH5AE .
FLNA i FH ok Xq28, %ifih F-actin-binding,
cytoplasmic cross-linking posphoprotine filamin A",
A B X R PNH o 78 2ok 5005 P 9 1 4
100%, BUARIR G0 26%, FEIL 9% H 27wk LY
FET-"" s FED BB T A U AR R AR A e A
™, @ HAFEHZR2E: 5 PNH HOCHFEH 2878
WA ARFGEF2, fii T4tk 20q13.1" ", AMNAT]
ARk 1p36 B 5q B 5 R TR AR
51 (Subcortical band heterotopias, SBH) A&7
DCX ZAE"™ ™ GBI LIST 8 XIS 578"
422 FHMAAHBSEZNHLESEFE WERH
b 2 BEAR AP 1 534k, Sk BE S BETE OSU) PNH™
TR 5 B 2T 4 ik = SRS B 2> 7 (Adhesion
molecules) it = 4 2 TRATIFIMERT 2 F BN ™
4.2.3 RAFERE LIRS N RNE R Z 35
IR ) O 1 7 B A S 7 N e R 7 ]
A H BT LR W 26 T R 440 ) 43 B S
WAL S 2 1 e 2 U R SR e A — S ™
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424 RIRFAIFE TFAMGRE S RFEEY THEH
THME 2T 56 854 T (Completemigration)
T A

5 IBRAIHIRIE

5.1 ZTRIRRRA

ZNNA KN —TEEE RS R A
AT, A5, A HEA AR/ NHEVR 4 L S GABA
RE s AL, 25795 A T R TG A, JUHAE
WA TR 2 255 AN A M e 2 A ey A 2%,
YRGS A 5 2 T (Overlying
Cortex) A K BWE, W Z/NMu"™> " W] LI
SM311 (dEBfMR LM & ZrEY) MEEA
2 (MAP2) M A (PV) 4HMO S0 SO R, 4%
WL A A B g ™
52 MEFBESETRRKRRERA

S INEEZERIT F BTN S IR K BT Ry,
HERYIMA T I ZZFLA T 28, LA R B A4
Cajal-Retus A", 5717 J& FEI A5 E Wi 20 g SR 4R,
A AW 2 LT A NS T T R 2ZE™ . PNH
SRR Z 20 R BRI —E A, A IS
BCSEH (2 30%) 5 Wnifg Eh 345 | B3 SR %,
DA B A R G B W, 5 250 0 A WIS O a [R]
HEL W S g A
53 ERTHRKRRMA

RO BT YA /IS 22 v 85 /I 14 8 4 i 5 4
KA, ATAIERT-IV)2, X V-VI)Z, IFF U
TEERREFHE™ TS IR S5 57057 5 HL M e S5 ]
HRNA £ 5 Zoc, g, Hol s
R, IE AT T R b 2™

6 RIS A B A AERIHLHI

6.1 RBRALE KK RAIEK R

HL M PNH &3 PNH 7778 5 Kk Jz J5 A
PUE AT 2 S D e HES, FRZ 0 “Bz i
(Minicortex) "' PNH £ 5 Kizhfie, wifissh.
BB H R KR AL . FRT AT S (PR
MLWT) BB AAT S G BT BT ferkmg IR
A& (EMRD) WF5E 07K T A DhRE, k3 PNH 2
S IREME R I 3™ R R-18- KA A B IR
TH%5% (FDG-PET) M HOGF R SHTEHLETZ BA%
(SPECT) 5% 55 JIK i 5 #H G Bz o & B = A X
WS S — 2, IR P A ThRERE R
6.2 IRBRRALE KB B R 8 21 M 2%

Kobayashi 25" 5 1 Jot 57057 (14 ] 25 i WL - T
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AR (EEG-IMRI) o 5341 23 IRE5IR, AP Fh
R s LIS 1EH K (Blood oxygen
dependent level, BOLD) 34 /ill 85% ] #2570 244y
2% (BOLD B4 45% ) Frn ool . 765
IR S5 B R 3 I ik Jg Syl i , e P s o7 /D B30z Jo i
T 5 TEI RFRAL K 22 Ry 250, D BOR 5 S0 e
AT B 0% . PNH 11 R4S 53 5 PNH K
A B s, Heb o WA I B A 30 o IR
TS, JUHOE PNH, 5 KN R 8] A &2 2% i 1k
% . Chiotodaulou %" FoREsK J1 9 & Kz fMRI #F
5% 11 5] PNH H 45 4577, Hrp 31 4575 (65%)
FEH VAGET L ER ) 1AL a5 A A 5E
J, 38% i i) A5 AH & Kz 5, 49% i i) oAt [ ) iz
JBT, 13% it 2 X BR B2 BT, 29% il ) HA 25 15
## ELZ5 MRI 43T BOLD, 43 1~ (96% ) IRS7 JK ST 45
W E > 1SS 5 A OC R R [R] IX S T RE
BRAR, 31% P& 0 BE A G, 55 (R0 FE AH 56 Je ol
18%, 5 XA [] X S8 K2 5t Ry 90%, 5 HABE5 15k
29% . FEBH IS0 -5 Bk 2 o (R JE i A2 2% 1) T 4%
KFR o SR AIE B A K 5 5 R g R 1) A
BRI E SRR, SOMLItS KT K. 80k
TR BB B R, ST IR
6.3 RBRALNERITHEE

S AV Bl 28 T P R 2 TIERRE R 2 i 2K 4
GABA RBRPZ IO AL, M SA s . SR
J 55 IR T B 22 58 fh g 24 PRl 4k, PR
PG Mm R™ . SEAEEESY N a-Ca MR 1T it ¢
KT R, N-HE-D-RA&E R 3Z A& (NMDA) SZ K1)
NR2A/B WAL L TR, 5 GABA M- HLHIIFAF,
(G I N e | R NI o= /0 1 VR |
AL ZICIN NMDA Z K0 T 45 A 781k, A
K Y G AT 7 010 2 %A PR TR R 7)) i R 2, A K
SEOEZEAT P A B FR B S A T BE %A
6.4 IRRBRALEEMWM & RHIER

TGS = A P AL W AR e 4 T i, TS
S5 RN Frm . B KRS
PR LSS 5 R A T2 A R
SR AE MY e LAY B R 28 T ] SR BB R
(R RLE) ™, iR w goo AR S 7855 M
I L R il 2 eI AL, PR KRR R I
Jei T B R A BRG] ) i
K YA B F A, F=AR I R &A™ o I A
S KPR AER IR T3 T KX IR, 4 Battaglia
SEPUHZAE 1 SEEG MR, A 3 R ERIL: O IR
T RN T A5 1 BRI B ;. @ IR
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F A [ b A 5T T B 5 U A B 83 1 S a7 45
T3 O BAFTHRENZIA 451 RIS 52 B
75 PNH s A e B EOR P, 2 TR A&
AT R EOR LS SR . fE PNH k%
Bl il IR e, MBERBOLE R, 54% f
M2 A S, DRI P 0 B A B TR P A1

7 IR S B

7.1 BRMEER

Hung % "8 36 BIK T 5HA07, 22 6 (61.1%)
IR KA. PNH 80% ~ 90% A Wi & AE™", A
MEE IR 29% 9 PNH™. Srour %" 43K i1y
31 BLEIR B 14 61 (45%) A0 & AE, 17 F17E 5
A JLIIAETG & b 13 0 (76% ) A3 550 A A

Raymand 55" S 25 3 25 3Gk, WU R E 24T
10~20 %, PNH W2 THM (&L B=30:4).
IR TG ZAE LA T 64 % BOHR AT o ) SCER 45" 3H
70 f5] PNH: XUNXFFR PNH (25 #i]) % : =3 : 2;
KUK (9 61]) Ay 4 = 55—l (36 f51]) 7 20 : 16,
7.2 fEAR
721 ERFTEFRERFE TR ERNITH
XHMAEARSRAE . 50% & & MINALRE, ¥ AR Hm)
HIBT KRB R WUREERVER R RS sh &
Vi B4k % i AR
7.22 KR FWKREBAF1E  Hung 5577 31 BlJK
J S 10 9 R ROK B S, Heh 6 1178 i
RAE (3 FIE I AR ) , LA Ktk
RANE . AHEPELAMES 2 0. 10 GBI & &R
FHMETF . BRI 1 XK K TS, A
RAEVE BRI A . TR IS 1 A AR

Freik 3.
7.23 $AMEERABLFTRERFIL 80%

HIW RAE, DEURHEA RSO HER, KREZ45
BIEH | BRI F B B ph R g
PR A 5] 52 0K 13 A 18 ol el 52 e A (dyslexia) "o R
il B AE 22 R At e R AR, IRT R BR R E & AR
X SCER S HRAE 1 70 BB & A Y 88.5%. Nt
PR 2 A B 37 B o s TR i & A L™ SRqor
ST AR [R) )3 BN 4 B ST B o K J I
(ZsH, [Fl— AR BT A AR & AR ™,

Raymond %" "3 13 ffil PNH (5 X 4 XUl
PNH s —{ll] PNH) , Hr 3 il gkl . &1
RS ST T ST, X SR SR IE
70 15, A5 54 (7.2%) B H 5538 &AE, 35 4 (50.0%)
B A SRR RAE, 30 1L 1A TC R AE (42.8%) .
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@O WX FR PNH K254 R G KA T
W, P R AR RO B S 1 S R T Az A
Bl EERIME . Z27E 10 ~ 20 27 H BB SRy M i 4 1T P
il AR S X SCER A 25 R B R ORVET
10 ~20 % ¥ 17 4] (68%) o RHLEMRH AT 12
Wl AT 2R RS R R s RS L
Battaglia 2554 5] PNH 9 5] Jy XU %} % PNH,
7 BV AR, IR RYE LR, o s Bl £
JEPERRE ;A 2 b 1 RS A A LR AE, 14
A9 . T Battaglia 25 R IE 1 491 & AERF 529K
JoRN, seiA ARk Moz stk B shiEdkz 1 Bz B
R

@ BUAXTFR PNH - 40% f #4258 5% K
BEEINE S . YA RR R & 7E" . R SR
SUHGEA 9 B AR, Hoh 2 fidk k4
1 %A . Battaglia 25" 4iH 2 i, 149 & AR R4
B OWE, RERGTAHM; 55 1 B8 RIEEG 4
RRE, TRk Z 8 sk, ARG T2 .

@ XWMFR Fyk: PNH H LT 54E, 70% A%
BEIEH , A=Y KR 8 5ER" . Battaglia
U RAE 54 B 9 B kR R BRE PNH, Ho
7 BN AR, 2 A S ILEEZE S 2 Bk e
PRI T ) A Bz S s . 7 T — Ml = =
P X S5 KA R, WEREARFF AR

@ —f] PNH  JoBZ iz RADECA M IR .
WA R B EAEOR, SmrE R EER",
Battaglia 25"t 1) 54 B 14 65— PNH,
11 A BRBE LA B 3 Bl b s 22 R G0 B8 14y
IEH . M3 Bl 1 BT R L BRI IR
1B IREREA T R o X SCER % RGE 36 51X A
PR A

—{ll PNH £ [ Jfisz 8 J iz BRI deE
M R G0 KoK iR (e M. O R EZ R &
VEAR Z A Ea e R Rt 2 /R . Battaglia %" #i3H
(0 54 Bl by 13 1, Herb 1 5k kA R BR R 1
YE; 5B iz shimt Kok, 101 R E .
724 FRFAEAFF R O GHMNEE
R TE IR T S 5 JU R PNH AT LA I Al 51
e PR R I & 7 A . /NG & R . BRI A
SEH R EN A5 R /NSRRI | Duane 45
HHE (IRERJGARLEEAE) | T Sk | Bz el
DUFRCE" | S48 22 /N [l I | I 25 A R B I
YA E,

@ A HALNATRTE  FH LT R4
To HBA M2 HE M A (FLNA) R 972835, 4450

Journal of Epilepsy, Nov. 2018, Vol. 4, No.6

P ) Fdledit . Williams £5&1E (T sk LBk A) |
SRR L B bk A AR AT DL R I
fit, M4 IR IML5 % . Ehlers-Danlos ZE G 1iF (S5
sith - K2 ik 7 4 0045 R - R R P it 2 A AE ) | R
(k) H %5 | TH 25 W5 JE . Borjeson-Forseman-Lehmann
LEAME (MAETIE . BIZE/N WEALKRE . FEE AT
BEfS A PR R RO ) &
7.2.5 BL4h)LEAR G R FAE Srour ZRIE
31 19 2855 B BRUE S 1) T 2240 JL DT S BUAE IR 1Y
KA, Lotk 24 B, B 7 6] (&2 B=34:1),
Bl U7 A B 4 LI ~ 25 % . 14 BISEF A LI,
8 WL T LEI, (N 9 BilfFT% . 31 filh 14 f4i] (45%)
AR AN 17 GRS UAF S & 13 4] (76%)
AR RAE ;s 9 B LEHH 2 9 A AF AT 3 24
WRAE, BAEGT 1d~13 % . KRIEEFEA—EYS
IR 5T S5 i 3 SR — 3. R4 LIS &
WA E KRR 23 6] (74%) A 4 5 H AL A IE
WATE . 80% A3 KMKHAIE . 12 ] (12/31, 39%) A £ %
Wi)E o 23 BIBET- & 11 41 (48%) JET-H T4 R
Gegw e L DR 5 B (22%) AR SR 2 B
(9%) . TEAMNEIT. 1491 (4%) | FE4E 1 651) (4%) .

SR LI i A [F] T A AR BUR R W
e O KIS 4 B0 — 5y, THGE 17 F
PNH & Jf- S A N RERTE 25 G 1E; @ K FIR
Tt SOREE MR 5 B Bl LB IZET 5 5
7.3 BAEHE

SNG4 i R A R I R
Uit o L AAIFSE C A IS 60 4571 5 B Jo ] A RUAH BK
R, AHICHT B R A Y T S 6 45 B A B Y
TR AR B A A ST AR AR IR X", S 485715 A
[ ST RERE A 0N R AT S0 S B B A
TR IR T 45715 L AH S e ot S A | S5 [ B S
VR P A S 45 S5 N AT SR B
$iE ¥ (High frequency oscillations, HFOS) ™,
7.3.1 KA TF4P KA1 Scherer 2" 1H
1 M) B JoT T ST S AT, R AR A TR IR
TR, MW Ko B B Mg 5 o r i R
ST A R AR, INEORT K BN A o AR S 4k
EEYAREESS
7.3.2 EAFHRREFFAE  Mai % 1510
A 7 J53 T e R S o 7 A RE 7] i L 1] (SEEG)
R ZE MR 07 A o T Bl SR L B, A T
AR T S A 5 22 A TR) 25 R 5 38057 1 ot
FIT B S0 R B RStk Rl D g s AMAL
W B Jot K S5 K T A T 250V 18 I8 R e R e o
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VERT: 12 W H K PEEAE 8 UGR IR T 45 ) S48 K Joit
KRS R 5, I8 A ST [ 5 35 SR A8 S Ak .
Francioue %5 " H{3H 1 147 3 X Hz AT R K 50 47 o
SEEG T AAERIMIC B KT R A 14 ~ 16 Hz,
60 ~ 70 uV BRI S R4 PRk, I St (A
B S E S B ) WA IR R AE
I I R P ARG FE DR TE B 5 R ARRE A A W
Iy S B S A8 K B A F R s i GE 3 A
WA, VIR ST AE A kAR R
7.3.3 BEEABLEFTHREARFE O kMo E
KBTI SEIEH, BAEM L 0L . Battaglia
A0 0 2 STk K], 200 B LA 11 EEG, VE RS
SR B FR PNH K A% R PNH W 35
DORTRIAE B S5 R, WIS A, — M
—fill PNH Jz—fl] PNH {14 % {¢ Jit, T PNH il A
ZAME SR B — M PNH R4 & VR 5
J kb, TR — B E R A A EEG S8 AL
eI F A | o S SR e S SR S (e Uik & |
1 BRI XS FR PNH A7 B RR2: B g, it ok
DAL HZE .

FERUN PNH NGOG Zh G R0, —fil
PNH X UL F A5 o 4 st A A0 IR ' ol 38 e &
Vo R WA IR LS . “Battaglia 25" K A i 5
Oy R TR AR AT I AR R K, Ak
W R B R, JFR SRRSO, Y A E
—fER (228 PNH M) ; CHY, SEAEME0T 5 T
WK —M2EER (25 PNH M) . Frf kK VERE EEG
v K AR 2235 407 sl s AR S Rk, $595 PNH ¥
fEAHSE . Battaglia 5" R 18 & A 4R I A (0 i Dl
W sh (67 F—MRkEk) .

@ fHN M % F PNH % SEEG & A ]
A BRI s, AN E AT R R S VR X LA R S A6
TRIFR B2 A 56 2, i EL AT D & BRI S 2% 1Y)
I3AT o AR SCHRARAE A 25 AR, S R AT
DI IEH IS ), tn] DA B & & AR &R A+
s S TR, A 3/10 A5 kST AR SN R S5 P A
B Kothare 25T 1998 4EH¢i8 3 /il PNH, M
it A IR LR W, & ER 2 B AR AR R T PNH Y
30 ~ 35 Hz IR RS B)), 15 ~ 30 s J5 9 fii 2 [0
WM, 5 s JEY A EEMEER (F] 2), #1F
15~ 35 s § A XU ; B 34 10 EME, 2 KGR IR
F M PNH B8 A5 19 5 ~ 10Hz 36 3,
2~ 3 s JE A R RUM R ECHE PG Bl . Aghakhani
S5 N SEEG AT 8 Bl T S4037 , 2 9 & AR
V8 S0 R R IRl -, 2 B OGRIE TR S
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TG Ih, 4 {3 5 S0 P B R B R BT . Tassi
SR 8 9] SEEG HIRFFT AR, 8 B4 1A B T3
Tl o Ay AV MR AERATUTE Bl, - 00 2 o e MR Bl i, 4k
ZONIEMBE, A 1 AEE TR E I & AR [ Bl
SEATERTRIAE, AE AT 5540 O iz o sl - ph ) 45 449 ]
Ho INEHI 8 B7EAL X SR I I, 8 i) 77 IR
RAERIEIIHES L5, A 5 BT RAERZ51 54
KBz o [R5 300, 2 191 A 2% i ) B A VR 1 S A7
S5 Kitg e I R R 2 O S R R A
AS [) B Sl 3 &5 755 DA K A 56 B R A T 51 R & A .
Mirandola 25" 48 20 41 PNH # 2% SEEG, 45174
I A (B0 A 6 3, R 3R A0 D s e 2
W, Ak Z AR UL MR RIS Bl T R B 5 A O B AN [
e, AHEJG W2 F AL, W 64 WAME: 46 1K
(72%) WG FALER, 18 K (28%) WhFZAMI; 47 K
(73.4% ) [F) Ff R 5 S 002 2851 S 5 22 M S 4 B2 o
13 K (20% ) A2IE T S0 4557 N, 4 1K (6.3%) [T
TG R 0T, 76 A M 567 40519 B G J i34 %
I, Pizzo % HGE 19 F1K B A7 (8 )k —
PNH. 5 XU FFK PNH, 3 B SRS FR L 3 514
B2 R 4515 ) , SEEG 43T 66 A AE, 3t 1246
A i a5 (259 ANFE A B T L 873 AN FEAH T K2 T
114 FEIEALHT R IT) o RAERIESR : 19 Bl 500K T
PIA R RS B0, A B e 2 Gk, 14 1]
DLPRTE sh & T8z b, Tz )5, 7 #lE
S KA =1 024Hz ) Ripple. i 5 %
(Epilepsy index, EI) 437 1E # B2 5t A %5 1= B B0 15
P, BB & TR K (P<0.001) , 1Y 6% 5 A
AU F S K

Valton 25" %38 1 300 PNH, #5252 2k pi
B kAE. FHARLR A SE R 2L (nonlinear correlation
coefficient) 77 #7 SEEG fill s [B] (U AH G . B 3 Fh k&
YERI: © BAEF 6 T 500 K o FR R i) —35
gy, RANETHIAYS K ST K SMA, J5 38 @ &k
YEFF U F S0 SR S8, KA v 39 B it py Ak
s @ EAETF i Boh v S IERR X . [ &z
AMUF S THIX 0B 0 S A2 K 5 S 7 A
o Heschl [F1, i 358 A6 & 7= 4 CCEP [ W o

AR SCHR A S5 A T2 2], (B DL A
— Y O EEZRE T 500 K 5 HA R
Jo, PRURN & 7 et A v A s T AL o e 2
B Q) —BU I R A B G S S K R AE KA
HRVE R, R RS VR T A 5 S R B S
W™ RG] (MEG) K B A0 i 1 o 1 A
BR™
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7.4 INBEREELHR

fMRI A 5% % B0 PNH JoH 2 B J5 ] [ B 9 ™
EEG-fMRI & 3AE K A'E [ 90 30 5k & Tk st 57 Jot v
() BOLD A 751k, AR S48 H 5 B JHL ] 6L AH G B
B b o R BAAEAE— AN LFE S0 K T 7E N 1 5
WML, Cunningham %" }3H8 2 ] PNH {15 i
T HLH% iEEG-fMRI (/i  HL#l EEG-fMRI) . 3 1 7E
AR RS R 105 & VR R &L, ik i R+
AR X 22 Je K A7 T BOLD 37, 785 K T
it BOLD TR i 2 XU N NAM 7 & ik (A2 194 1K
A7 284 W), KA R K s XU - Py il BOLD
B, WUk ST, A AR i, B A5 $0E [ BOLD
TRE. T RAERIA L2 W R B R K T
TR IR P A TS B S A L S I
7.5 REBFAMREGE
7.5.1 A&k MRI HCH FiHEHLZ
(CT) T ARG, 7T /) i H 5 057 K 5 BT 25T .
TEFTA P8 SR S 34 5 T 8 R s BE AR A
Sy HE MRI B AT B & 0N B 55 118 S 457 K Jo S HoA
R IRk B

O B PRI S 50T B o %
] N o 5 3 S XU R 2 Sk o R 1 6 I A
S EERBEW S DT MRk,
Hung %5438 10 6], Horp 7 6150, 3 6k 5
] o LA Fy R Bk Bz S5 L 5 B AT A R A g A
[e] S i iy HLAR R

@ S5 RIKT AL A — TR R AT WA
T 5K i R S5 B — B, DR T2 IR
FLAIR S 2 @ % B o KBTS 19 AT SRR A 1)
Kol e ™, BT A B RS 2R,

@ M= JA B 25 AT RO S 25T 2 ool
T O R s R 5 K R AR —8 Y,
<5 mm #F /NN, > 5 mm H RGN, 245
Tl A e B SRS T 00 Ak == R
FERT I A = i, B E R, PR SRR E
BRSSPSR K = AR Y
= G AT T XU G 5 RE AN AE— ], T A i
SR NS, W] AN, ZAEMIINE =M X &
Fefa, RN TFam,

@ IR A HAKIRTE KA 30%
B—Fh L ESARIE R, 20% A H A K e
FE B4 )L B IR 3 R A 80% (=K 29%,
B 5 S 22 R /NI ] 26% , /NG K I SR
23%, WEICSEH 19%, HAB AT A Chiari IT 78 KA IR
W EBUK) " XIFE AR HGE 40 1) PNH, 4545
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AL 5 Rl A B R 1 O R K B PNH 430 —
AU AR (12491) | EHERAL (13 491) | kR (15 441) o
18 1] (45% ) & I KIKmiIE, =551 1 41, 5 4]
e 12 49 (P<0.001) o & IFBFIRS 3 9 Bl (22.5%) ,
SRR 1), 3460, 5 6] (P<0.05) 5 AR 1T
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[FE]  HORBZ MIEYT 7 SR 5 0 AH DG Y = AR SE TR BRIR A T i R . B, R ixab s
FEEM T L BT R AR PR AR . R T PR YUBUN 259 (AEDs) AR 25 (1A FA |
AR RGE M RO IBIT AN, ALEREE R T A SR  Jr ik e . JAE A MEDLINE,
EMBASE, NHS £330 4445 %2 (NHS EED) , Econlit, Web of Science 1 CEA Registry #4177 SCHkAG % . IL4h, 1B
f#i/ T Cochrane ¥4, Cochrane DARE #il Cochrane f@#FHEH AR TN B R . o TIRBIARCHISE, FeATT TR
FE S R A BRI SR R A IR AR 45 & R AR BB R A B2 AHDC A 58 . DA R0 7 el i i+ i) 4
FER RSN : O AEDs; @ INHIBUEEE; @ BFEH; @BWFA; @ AEWKE; © FEMZH; D
7 IR R MR P E0R S . ARZRR SR A 40 45 3Gk, o 29 5 (73%) A G2 TR SCE . DA RS
PreFhREFLIR”  (Consensus health economic criteria, CHEC) PFAfr, FrA SCE M E BT & PE5 K 81.8%, ki
WArh 21.05%, A LIBT3 R 100%, ff LR G (@2 U IF M e 47 iE (Consolidated health economic
evaluation reporting standards, CHEERS) , “F-¥J i it 13434 77.0%, Fel%h 22.7%, A WUIHF5EFE N 100%. IrA
AN SCR AT RS PR RZESR, SR THE BT B XA IE. Bk, ka2 nl Uiz
Yy, SR — S B B R LRI AT 25 o AR5 2 ) 0 5 O P 5 ) 7 B S — 22 2 091 (430 G 7 32 G ] 6 7 598

SN Z TN ), JEEtt 20 AR TARE” BRI
[RBIAY Wi LUrE; 991 R8T

25

o PEFRATIHN, Z LR R — A BHRrRYT
TR 1 BT A 25 ) RN AR 25 5 SR i AT A UR PR 1Y
F7E

o BLZFIRGIA T 40 JiSCHR, HA A 29 5 (73%)
e T2 T R 25 1 S

o ESR UL, BIFIE Y O A T LA SZ Y
SR, FRAMAIFFE 7 58 04 o £ B S b G A gl A RIS
T b

o CEEFEDT LS AR KARN, Uit TH %
Pl T 1 BE DL — i 2 A g A R Ay 243k

o BFSE 2 0] B S s R 7 B e — A S B &
Bil, FEAEAE 2R BRI ARUE” Jr A AR

o TEHELEGU (NS5 HFEA) MBI LA
BR . A5 P55 I B A 6 o FSE R MU A28 55 0T
e S RS

I S — P I AR R A 2 RGP, e T —
2R Jii 00 0 5 R ek R e ek i 5 R ) B SRR A A o
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ORI H R AL E T IR R B, R, i A A
PG IR F I A rAS ], BARBF T e ih 17
G RR IR B U R R LY S A RGP
i, RIS 6000 77, 4R KA %N 50.4/10 T7 o

R R 22 NG T T 58 N 5 AH O 1Y ey AR
fRHE TIZ IR TP B & o LB ITH B s
BRIT R T T B A NG Jmy 40, 38 A A B
SR 254 (AEDs) B HL I G o 5 A 2218 (Vagus
nerve stimulation, VNS) a0l # (Deep brain
stimulation, DBS) [N, (FERCAS FNRLCR P
) R

il 8 RAF BT IBOR 1 H B2 SC IR s, A
M7= f@ R, o T FF BT DR g T80 1E
FERE, AR i 2 R TR 1 T it 1 A R SR
Z AR BN . ATV A X R PR A T
75, A E R T AT BE T FUR i ] B A X R
FAEE 1 @l MEF I, EYFImE kR
%) BRI S 2 K 55 BRI A R A AU T SR A 2%
1) 55— H AT 8. Bilan, i PR 58
HEACHEAMLL, B AEDs 2% “UAHE” .

22T VR 0 T AR R B A PSR R AN TR 2
T R 2 1 [ R AR - 28025 4 R D R 7
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T, JCHGR Y5 T A5 W AR S AR
I, MAETE— S, KFMaER HE, Hieik
AR X 2 BEAT 28 e VE A AN BE B X 25 ) B
o i B A FE 5 B ORI 55 )2 1 o S =
I, ZPFTPH AR AT LA B3 . 2 BE PN Ay SR AR
i B B AR - i I R IXA o i B IR 1 =
J7 TR SR, FEAT i B B A T2 5 AN 2
HAEY) .

ALY H R A BRI OC TN &
HEIT TR AT EM TR R . ZRRTEAG
YR TT 7 s 2 8 b FE PR Ui B (ILAE) il
[ 2 1 #iL B 5 F (National Institute for Care
Excellence, NICE ) i V397 77 I F4 1 PR 55 B 48 ma
(Clinical practice guidelines, CPG) H JJT i i 1% 3= 7l
AT ARLERARIZGYEST (W AEDs) Fidl2Yy
Yt yy (s AR . A BRI E A VNS) I3 5 18
NHE AL L) IR E R oo Ak, gk
(7] B, 455 T S B0 AR Y 1 4 T2 DI AN . OT R
2B i O R SR B BT X R8I T BT IR
g I I A A B A T2 TF Il 2 -

1 5T

L1 &5 N e Eat

ZRUE VP 1 — MR T 1 2 LA T A PR A H Y
R EHMA, RiE “full EE” —ial 235 A4 A
(BRI Fngs Jay (255 L ROCR) W5 T & AT
5 REAT IR . SRR TR R BTN A
ST H It 14 1 B AR -RCR e (ICER) |, Herp ) ik
TR R BSOSO RS R A5 L 0T RO T AR
P RIS 25 RIS AR
1.2 ZFTENRIRE

A 4 PSRBT AT, B AR/ ME
7M1 (Cost-minimization analysis, CMA) . B4R £
M7 (Cost-benefit analysis, CBA) . BASRL 5 70 17
(Cost-effectiveness analysis, CEA) F1LAZSH 40 Hr
(Cost-utility analysis, CUA) o TEHIT A IR/IMEST
Preb, s T AR RSO AR SRR s I, AT
HSBEARA SR . SR, ARSI
A RO N BA IR A R, B2 2 RE 2
full EE SEEASMA%E T . 78 CBA f, iXIEIHI & Bk
Mt 10 H 4 R, DA AR ARPR . W7, X
St Iz TR AR e T . AT, A BT
ok 3K H 45 E 2 B0 A )Y BELAT . 7E HEAT
CEA I}, 35 H (45 R HIA 419 A S840 B R A
A, B “50% WU AR B R R AR 2
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T o XL PRSI Y B R A S
FffEFE . CEA K H PR Re 57 MR 45 R 10 32 2 )R R
PEZ —J2, A SRVF 5 HABPE g SR Y T 4 it
HEAT HR A (AN, B v I s YA 7 08 1t R T
JTIIRAEIZR) o 78 CUA W, F2I7 45 Jay pR 4 fdt e
ARSI LF 3 B E AT W2, 5
45 LA I A ft FOIR A2 AR X T 50 — AN F 1
CUA 4 Jay e i DL 4 47 25 s o J2 ok 98 8 71 i 4F
(Qualityadjustedlife-year, QALY ) . QALY 7EA:{
Bt (ROH) FAAF RIS A ) AR . 5
CEA W& R AR FL, B2 —4~ 30 T A9 45 ey il &
o T QALYs, Ty SEAESE T 5E 4 {4351 T
Bk 0 A1 1 AUSE TN RN @RS . M A2
LA DRI QALYs WS Y, Fr A& &l
FHR R BOR PR I AR T, BN, BEXPReE
Y 1) A T o et B R B X MR R Bl T, O HL
A 3G 5 IZPIREAH I R A (A0, R R R QOL
. QOLIE-89) o it M AL I o b A fe b afe Jt—
Fhei G ny R hr i, BA T Z A S, &
FF AT B 84 BER (W EuroQoL) o i, HiAh
T ES R R A I 2l T, angle )R 4 A4
fir4F (Disability adjusted life years, DALYs)
DALYs fCFR AR | 55l FAE M e L A 4E4L
1.3 Rt

X A I ORI T T & TRV
RPEE Tl g0 s e TR RN B3 o 7 LAy il
TP, TRl ISR T 56 T U5 AN A A5
MR, BN, FENLIRES . X5 2 A EFAL 245
ST LS AR Y SEBR A, s B N A v T
DA 3o 42 1 A9 i R A5 P R AT EAG o R R AN T g
PR 7 i AR M E A B R AR, AT
SERIXANER A, AT LIS AN [R)VR 7 771 0 A T 45
PEATEAL , BT RBP4 T —Fh ik,
I 3l AT 0 2 B S A R, R I Il IR
TSI o e R e — MR T PR, S5 2Ra]
DL R ANRETT Bz Ak o SR 5 AT DAAG 22 i
ARG
14 SHAE

R BTN £ 225 IR 2 55, JFHfE
F o AP LE A, DATT AT A MATART AR 5 I 2 BF TN
AT R eSS IR . N — D EEE IR WS | ) AR
FPAEZ AL A R AT e BRI 2. i
WS AT LUALAE T AL ST A NS B | R
PUKG | R Bl 55 19 B ARFF A . AR AR AR | Ak X
WAL RIERZBE RS T IrEr, &0t



528 «

FEMIMAL A AT o TERXRMEOLT , Al
W BSOSO B, BT A (445 TR DR A 2%
R AFIREE B, DL B ER 1T 9 Bl A ) #5
POZAL S EN
2 Ak

ARGV B J7 58 T TE FR Ge AN 1Y [ B 93
BAEE M (http://www.crd.york.ac.uk/prospero/; i
W5 CRD42015019278) Ht, TEA S5 b i1
T RGN LS ZE BT R 5T H (Preferred
reporting items for systematic reviews and meta-
analyses, PRISMA) .
2.1 NEKE

£ MEDLINE (i@ it PubMed) . EMBASE, NHS
2P PPN BE A (NHS EED) | Econlit, R} [ Al
CEA MO f7 Ak R . A, B T
Cochrane review. Cochrane DARE Fll Cochrane fit)fE
FORVAGEAE .y T E AHOCRIBIFSE , FAT TR
Jelff e WG RS R SN (LAPEAS IR YT 198 &4tk Fi
2 98 SRR R g RS B ST S A A R R
AR 4 Ak (= Wihttp://hiru.mcmaster.ca/
hiru/HIRU_Hedges_EMBASE_Strategies.aspx) , i fE
W@ AT . A WA ISR AT 1 3
FHERER

ARLERE 58 T i ILAE Al NICE JH TiR97
WO Y CPGs e iy =8, JF4Hx LI E8 it
T HRARE RSN . D AEDs; Q@ INFIGRFE B
@ BHERE; DWW TAR; O EWKE; @HE
M2 OIRT JE) BBRVERR 2R

h TR AR F X, T —
S CSCHE” S5 OCHR, XSS SRR A T 5
B P P B 2 PP R RS FEAT U o SR SR L
Bi¥ % S1,
2.2 WN/HERRARAE

LR RO T AN R YT T R AT
ZEVRIEY . WU 2000 45 1 H -2016 4 3 A IR & 3%
IBESCCEE, T T2 e SCRHEBRTES L
2.3 HIRRENFREITM

P44 IS8 N D30 R 4 2, 4% A 0 ST i IR
o BE L —FhHUE CRIE I, A LU E
BCAFFEEAY | RAE Gy . AR AT AR ZE B | BF 5T
B (ER) . B AR (HERI AR s drdi s, T
PZRAY | AR FRA RN T A2 BN A

N T HREM SR BT, R T YR AR & U

2y BN (Consensuson health economics checklist
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extended, CHEC-extended) . iX/ &R A MR A ST
PrifEdil (CHEC) W By It A, A4 A O T A
ETEPEMT T, e I ABFR RS B B, R
W T 48 DASF N & bR ifE (Consolidated
health economic evaluation reporting standards,
CHEERS) o & T Bl H 80 foy &5 S A9 AT RE:, 7
VAN OIS A TR SR IR AR A A ST Y
[Tt IFAl (BEMW 1 OG) . Bk, A B SCERAESL
I B BRI S  DEAG AN B8 0 2 AR o IR
A RERTS 4 26 S HRNS B —BUE W AN L
Bi¥ 5% S2.

R4 CHEC ¥ B35 4 A S i B A B A
gr, BRVES N CRET OB, 147, BRIk IR
B PE43, 3HE 0.5 43 SRJE RS SCE IR BR
PLIZ s € WF S B BT i FH A H . %) CHEERS .
17 7T MR, ME— Ry i 4h 2, CHEERS %A

HR A5 [ By 5% T B 4 ZH 21 (IMF) #2835 g 2
s e N A SR TR B (BN AR R
1B B AR AT, BT A7 2 IS BT, JF 0
T 2015 4F . ZBAR AL 1980 4F LK 184 N[
Z (BT )y BN A SE AR EE” .

3 #R

3.1 BERLER

it FHAS [R) 4 48 22 SR s RN % 17 BT A 26 42 14 o
P0G, LRI T 1474 FRFRCER; Hrp 1028 /X
KA RS TEA TR AR B o A . FH A AR o O
BB AR, HERR T 959 F SCEE ., AN 71 RS AR
AT A SCIPAR, Hod 31 5 i F DU R R g HERR 7
Ghe O BA TRAEFIE A SRR (n=15) ;
Q A TEMZTF N (n=9) ; @ T (n=4) ;
@ REFETZW (n=3), A& 5IA 38 F kol
PIAARLRR . SCBRRS R R DL 1,
3.2 —RRYHAE

B AFSE oKk H 2016 4, FA ST T 2000
FRkF, REFWMRALEIT (n=12; 30%), H
P22 (n=6; 15%) . WA E TLLF T
TR A AR 25 . AN [FIZERLY AEDs (29 AT
985 73%) \ AEEVIRE (2 BIFSE; 5%)  MER PN
BANFAR (3 TA5E; 8%), HEREH (3 W
585 8%) . VNS (2 A5 ; 5%) i % 8 & it
e s (1 THF5E s 3%) .

I B A 2 B PR AEUL A (67% ) , K&
FEES (10%) o 1E 40 TS, 45 28 T (70%)
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T A A R
iEics (n=1474)

EE MR RIS
(n=1028)

l

X B 2 A T

HRAEARRE R 2 HEER AT %

fifi 1% (n=1028 ) (n=957)
SO HEBRAESN (n=31)

AT RN 5 H 4R

PPAR A SRR YE (n=15)

¥ (n=71) VA SEEATL (n=9)
BATIRIRAE (n=4)
HELW (n=3)

ARZERALFR AT

(n=40)

B1 SREFREE

i RS RYPEAG AR FIRCR . % 1 90 TR A A
FRNEEETE R
3.3 EMEARMERE

JIr A SCHRTE CHEC ¥ I iy V-3 B -0
81.8%, MK N 21.05%, Ifif T30 WF 52 A9 15 50 Ny
100% (3% 2) o 259 B TT-3415 504 81.6%,
ARG R BBV ¥9153 90 9 82.4% . CHEERS -
Yt 53 HCh 77.0%, wAKH 22.7%, POIHESE N
100% (35 3) o 25907 RIGPFTT- 9155328 77.4%,
25907 9150 75.5%. Kk, 259
J7 Z B A TR o i s 7 A e R o
34 HBYTFM

AN T 29 [ X T 259 T s AEDs (193¢
T (73%) o F 4N T IrA R F B R A =
WA 25 H (Incremental cost-effectiveness ratios,
ICER) /3 & A% %5 [t (Incremental costutility
ratios, ICUR) ,
3.4.1 AEDs %A ¥ —J7i% Knoester FFLEK T
6 P[RSR, 46 R P97 TR s 58 =
. (1-2) REVEPAERN —ZLB2GindT, BETER
L P45 TR A VR IT O A B AN RS 1Y
TOLT, Bl N R hi 2 =% . (3-4) AL
FRAE R —2R SR 253R YT, AN P9 G IR PRI 1 il AN
BN BN T AR IBE, WULR F R PG~ B 5L — 158
(5-6) husd = WEVER —Z P —I7 ik, Whisa =k
T A A E AR R TR W, SR R E P
BNIER . iR S PEF-N R RIE NS, 5
BHERINH, NIKER-R 5V5F, NIIR-Fr 5 =
R 5L =R --R Py F B Fm ;. RE PSP
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B R R W B R B T 58 B Y ICER S 7 308 Bkt
o7 55 = IR - TR R S W ICER 48 593 [T .

— A IE LR T P B =R AFC LR . KT
ICER, ‘B4 IS/ FEMLERR LA H A iYW & A A L
FHiE = 4 £ S . 55— TS FL IR T 3E
M 5 7 5 = W TS P - 78 3 4 M A8 3
PITTR, LA AR 4 B PR S8 2 ol R TR G R B
PIEL =R, ER R R, 52k
h PGSR 2R FELEEAR b, —£RATmbER A kR D
PO AN 1 QALY 5% 65 961 ERICH)
ICUR; —£&K Th VG- F1 —£Z ¥ ML Es AH LL BT A7 HoAth
HEEFF. ERSVERUR RS T, SRR
Fr 5L =R L, FEOLER AN BE — e S A I 1 A
QALY /Y ICUR iy 3 043 BRUC; 5 'EBEFCILER S 1Y
PIREMAR LY, FERMEEFIH7 58 — B R B m 14>
QALY [ ICUR &1l 1~ 11 445 BRI

Marson & 34T T PHIIEASR XS Eb, DA 385 1
58 AED WRKIIZE R . 7SR —Jxt b, A fiT ik
BT REVEFMEmE T | fisi = BARVEFEA
FEMERE . FEML R A0 B S Tk B R VY S A5 =
BT RV TR 57578 ICUR &M
11 QALY & 9 788 BRIt 7E&E T, fthfi] b
TGRS st — & | FCMLRR, &IPS — R
FEMEEE 5, FLMLER S5 IR ICUR AH L,
W 19 QALY #4511 746 KROG .

Balabanov % Hb4% T B-K PEF AR S pgF, 1
R8T AR 25 L (CERs) o K P53 (B FA
] 5 i) f89 CERs 453400 1 4> QALY #4417 911 Kk
JGH 1153 BRIT, MMiB-RPEF-f9 CERs B3 1 4~
QALY ¥4NT 2761 BRIG. 7E5 —T#F5H,
Balabanov S5 K LZGIRYT Y B 5 R DV5-F- RN 1K
FRIGYT I R M g, (AR TTHE. ICER,

5% )7, Chisholm & [WH T 428K 9 > A& e rhith [X.
R Z, RZu, R EVGFFN IR 0 S
o, IR IR ESRIA N, BE AR RS AR
PdE ) —£RI6) 78 FHASIH A AEDs Q2K 1 Ho 2 F g
T, PR A LU (8 B KT 52 ) A — 2.
AEDs 501, {HIEE A B WAk . A Py %
ZL R R E F A IH Y ADEs 5351% AEDs 1845k
#io Chisholm 3 458 X TGP ARG IEM
MR WHLIX , 0% ADEs 7E4 AR b 5
il 78555 50% 58 80%. [AlkE, BRIA A
B AR , 5 Gureje NN, S22 R N
80% MW ARAd P AL IHAY AEDs $243L T He i
{H, % DALY 7548 A S8 LA/ iR BE 3G i
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TR s e Sl T
] L ¥ s, i
fRee MR N FE e (o) (s) B s
Balabanov 2006 i 46 EVEFE MR TR EF KDV F WK REe
etal. PEHY =L
Balabanov 2008 i 144 KILPEF LRINFINE & TR 2 TIReN QALY ks LS A
etal. P 7
Benedict 2010 LG%i NA FEmEM % B[] TR D Hrs =wEkHn W 50% 1R DAAR4E R
etal. A FRUERIT GEEn Y5 @ FCMLmRHT KAE T £
HARAETRYT 5
@ b EIRYT
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etal. A TRy e H
YIHE A
Blais 2005 MEAHE NA ZEZHi73H 1000 gk FETEIRIAYL B ERIERTT TORR AE DA RME WA
etal. T mg/d MFRIEIRTT iRy PN mE AW
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W, B,
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W, EREEFT
P E 4 9 A
KX
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etal. AEDs; Q&S AR A BTN mE BER
AEDs R WX AEDs
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Craig 2013 MU NA FeEEngE BefE EFERNE OREAFRE QALY i NHS e, i
etal. a2y 5 @ HrRHEER ; e T [ bR
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De Kinderen 2015 XfEiAPE NA AElik & fap 2% HFEAIZ O VNS; @ WHIAIT QALY I3k DAfRE R, nlfgk
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®3 BRXENEABREFIMGMERE (CHEFITNRS) /5

(=3 #E #5 #/Ni T B (%)
Balabanov et al. 12 8 7 60.0
Balabanov et al. 12 8 7 60.0
Benedict et al. 20 2 5 90.0
Beretta et al. 15 5 7 75.0
Blais et al. 19 2 6 90.0
Bolin et al. 17 5 4 77.3
Bowen et al. 22 1 4 95.7
Chisholm et al. 16 7 4 69.6
Chisholm et al. 14 9 4 60.9
Clements et al. 19 4 4 82.6
Craig et al. 12 11 4 52.2
De Kinderen et al. 21 2 3 91.3
De Kinderen et al. 19 1 7 95.0
Frew et al. 16 6 5 72.7
Gharibnaseri et al. 16 5 6 76.2
Gureje et al. 5 17 5 22.7
Hawkins et al. 22 0 4 100.0
Helmers et al. 16 5 6 76.2
Jentink et al.66 15 7 5 68.2
Knoester et al. 15 4 8 78.9
Knoester et al. 21 0 6 100.0
Kristian et al. 18 5 4 78.3
Lee et al. 22 1 4 95.7
Lee et al. 19 3 5 86.4
Majoie et al. 11 8 8 57.9
Maltoni and Messori 18 5 4 78.3
Marson et al. 21 1 5 95.5
Noble et al. 19 1 7 95.0
Oldham et al. 9 11 7 45.0
Plumpton et al. 16 6 5 72.7
Rane et al. 4 16 7 20.0
Remak et al. 18 5 4 78.3
Remak et al. 16 5 6 76.2
Simoens et al. 23 0 4 100.0
Spackman et al. 20 3 4 87.0
Suh and Lee 18 4 5 81.8
Van Hout et al. 11 11 5 50.0
Vera-Llonch et al. 18 5 4 78.3
Verdian et al. 23 0 4 100.0
Widjaja et al. 18 4 5 81.8
Average quality score: 77.0

B R RN TR ARSI HA AT R FORITI R EEIRE B, HHREBA; NA, A A GXLEniA
M SEREAM AR T LAZER) 3 S2 k3
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