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[Abstract]

Objective The aim of this study is to analyze dCA in patients with epilepsy.

Methods One hundred patients with epilepsy and 100 age- and sex-matched healthy controls
were recruited. Noninvasive continuous cerebral blood flow velocity of the bilateral middle artery
and arterial blood pressure were recorded. Transfer function analyses were used to analyze the
autoregulatory parameters (phase difference and gain).

Results The overall phase difference of patients with epilepsy was significantly lower than that of
the healthy control group (P=0.046). Furthermore, patients with interictal slow wave had significant
lower phase difference than the slow-wave-free patients (P=0.012). There was no difference in overall
phase between focal discharges and multifocal discharges in patients with epilepsy. Simultaneously,
there was no difference in mean phase between the affected and unaffected hemispheres in patients
with unilateral discharges. In particular, interictal slow wave was an independent factor that influenced
phase difference in patients with epilepsy (P=0.016).

Conclusions Our study documented that dCA is impaired in patients with epilepsy, especially
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in those with interictal slow wave. The impairment of dCA occurs irrespective of the discharge

location and type. Interictal slow wave is an independent factor to predict impaired dCA in patients

with epilepsy.

Clinical Trial Identifier This trial is registered with NCT02775682.

[Key Words] Epilepsy; Cerebral autoregulation; Transfer function; Transcranial Doppler

WO AN B VIR 2R R R,
AR 2 A LS BAE 2 —, FE—ERE
JE AR H A T A, 19824, AEep
Hil 2 AR ORI LGB o AR 8, AL, 0T 5
A IR 2 BT, [ 8ia— R 518
FEUESE T AR 2B 2 P i R R, i
o 2 rR AL i A BB . A TS0 R, R
TR A A e, A 200 I I B4 5 SR A, T
2 M T A Y, XL IR A 2 5
AT e S OO 5 2 B AL

CAFETE M T A7 A I i/ LA 3
Ao WA 45 R T K A 4 R i L 3 B R ) AR o
R, e SR L7 B 3 2 A LA B RE Y 2
Wz —, TR R, KR R TG T R A%
BHERMIER . BT % 1 L7 3
JIFAFAE A, CAYIREX T 45 R A AF )5
IR R =gibE SVEE P S I - IR ShmiL 7/ By T
TR KA IR AR IS I CARE 1 Z 0, 2 1)
CARATEES 5T )5 et ML B L AL R 453
Pt AR,

AHF SR B 8 I ACA T RESZ 45, T
ACARI AT RES SO 5 2 ik . g
E_E B, B % i R AR I A C AT
B 207 Y SR G I 73 A B o L R A
BB T Z B R, AIRFdCAY)
RENEATE B VA, A BRI, dCATfER
AE AU J 27 77 2 R 1 i A 9 A
UREVEE W

1 ARMERITGE

AW FE R HTE LA 5T, B FE BT ER
P AROR 25— R B A B % A AL P
AZAFEDEZTAERES, AU

ClinicalTrials.gov 47 M, HEM-SH
NCT02775682,

L1 WM G R FELEN A 201644
H=20174 5 TR 58— BR Bt 2 N BHIR
L1282, ZlnRi L MEEGK & 112
PRI LR E Y R4 20 R A
ZLFHEITMALIZ W, 12 WibriE S IR E P
TR 220144 R AT I 2 Wik, B
EAEE RIS TR N 247 T CT/ MR G #
BFERER] AR R HERR AR RS O
TSR AS; @HTCD (MultiDop X2, DWL,
Sipplingen, Germany) Fl13 2 ik # 4 1 75
(IU22, Phillips, Andover, Massachusetts,
USA) LW A i /SR ke 7 s b 28 15 1
TRESIR20154 5K (WONG K S) S2A 42
AR UE" ™ Ts O B i bR A A L o8
@FMISM . PR, kA S5 A 2 R G
B O mILE., (M RS, HEIR
I 1 I ILAE S5 M L6 1 6 PR R A o, A
WD RS TP E AL, HUR BRI BETCHE /98
AR 52 N LA 3 ) RSB 1 R 5 © 3
HHFEBARE; ONBEMZ SRR G &,
[RI, AR, AF R AH T FC Y 18 A5 I 3 1
X ERA, HERRARIER]

1.2 MK A s i 7k dCAR
LR $ 8 ] o O AL 79 5 b 22 2016 4 A1 Y
i L7 1 385 3 B P A At AT, SR
FTCD (MultiDop X2, DWL, Sipplingen,
Germany) , #fTCD##:k (2 Hz) BT Zil#H
XU FFA T, 7E45 ~60 mm i FE T i I 3
MCAIf##i3# E (cerebral blood flow velocity,
CBFV) HELE g 2k . [F]MF, 5 F-95 ML E H
MY (Finometer PRO, Netherlands) fJ35E&



hE A 20194531 514% H3

BE T2 E A TS E R, RiEF50
JIE TR i, 453 BIBKIILE (arterial blood
pressure, ABP) Sl Zk, $FABPRB %
FEFATCDEAH, LA CBEFVAIABP
ARG LI o Ay O 32 120 TE By P R
W, FATRACOSHHTL (MultiDop X2, DWL,
Sipplingen, Germany) Hiill 52 i & HYPF R
CO, (end-tidal CO,, EtCO,) ,
W B F{EEEG S 21 58 U5 #E1TdCA R
M, A Y80 C ATE A ] s A5 6 3 R A8 Ak S BF 5T
SERVTRERY S, P A A A TE EAF8 ~ 1A
T A Z IR ETER BRI 2 /012 hilk B A
ks X AT R IE 3l 2 /04 habk i K 3%
NS IME R Ok, A6 e HETE 2, R R
H (22~247C) W)L KA = PEAT, HR TR
AN B ANEO Z F TR EOE, R
Z A EBUNEM, “FE#ARELS min, J&HiC
SEHELLR B A K AR 0o (H 0L A,
Omron 711) , )5, [FIAF1C5k CBFVAIABPE
510 min, FTA Z IR ACA NI d [F]—44
FAL IR ARN R,
1.3 HdEatr N AMATLABEMAEXT TS
BB AT (Math  Works, Natick, MA,
USA) ., CBFV/E S HIABP{E S I 1A TR
FEAREE K100 Hz, 12 A K R EE R =%
Z R AE B, S8 3 2 A A SR e A
FE AN ABP(E S FICBF VIS S5, A
10 Hzfy ¥ 5 R AE 2 A5 5 — H ORI EIAE
2, B EERREL Hz, HPiE %R S50E
SRAR, SR RTAG A 3K R i R E ik e
(#UEAEH0.5 Hz) WHES-HEA T8 . dCAS
B g R EGE (transfer function analysis,
TFA) P8 fi e i e LI 455 B
1) CBF VI ABPAE 5 45 Ml A5 =, @ id it
AAE—E ML EN (0.06~0.12 Hz) — &2
[F) FLAH S35 R0 AH SR AR (FE AT 9 A5
(1 B SR S50 B 3h 1A R LA ) J) 25 AR
Ktk Fesm™) | EIAS AR R AR M 15 38 bR S

B MBI ZE ARG 2, AH 5 R AU T PRI FE ATk
WCBFVHABPE S &M X RIAIME R, A0
FEACKFAA 5% B> 0. SH BB A G 2209 SE it
oA,

1.4 GEit#ath fFEIES T2 RIA
(x+s) TR, MRS B LA ALEL (0943
PLELIEEE ) om, THEFOR AL XHE AN A 43
Fow. HMECR kT, SRMAL 22 515
DA i 2 BRAE 7 22 538 25 1) I E R R .
SR A BRI 2R [R] A AN 22 [ 3R ] AR AL o3 A
ACAZH G IRIRFFIER) K R, IR, 6,
A, IR AL RARMAEAE . AR T
TR 259, I EeES 8 FISPSS 23. 05844
(SPSS, IBM, West Grove, PA, USA) #:175;
VAR, P<0.0S AT R

2 #R

2.1 BEGOR AW 210750 £ A
105151 fH BT BR 2, 2%, A5 100651 i 8 & il
100 il FREX B SE I TAC ARG 2, G A 2T e
A TG R E WEEGHHIERFE], 4401 835 MRkt
PR B RT —MKX) , S6fl a2 4t
PERCHE (R IR T 2 A [ 4 il X s YT
XU i~ ER A TR — i X, (B HBE) o &
HRRAIAR R T AL ECH6. 64F, 1461 B E FEi K
Wi . 6B B EEEG LR WL A AR RIS . FH
W B 3L666l, Horh, 316 (47%) EEG R H
Mcra, 35651 (53%) AU . ZEACA LI
e, PR BE TR IR RS T
BB WA R RSB R I T R
HEX IR Z B, RS, PRI BhKE ., O
K, EtCOEBHIITLL &R (KD .

2.2 i A AR R B B 3h T TS 4L
PO 0 R B0 R PR AR 3 22 AR T R R
XTHEZH[ (50.20+16.28) ° vs (54.23+11.84) °,
95%CI —8.01~—0.07, P=0.046], $2 /R~
TR FERACARET 248 (KITAMIEILB) . R
iRl R385 IR 0 IR 2 2 TR AR A 3 2 T (B



Chin J Stroke, Mar 2019, Vol 14, No.3

ZMEZR[(0.87£0.30) cm-s ' -mm Hg™
vs (0.84+0.25) cm-s ' mm Hg ', 95%CI
—0.05~0.11, P=0.415],

H15—32 M2, EEGEI N EE i
PR AR EZ B R (n=16) , HEK
AHAL 22 B AR T A B AR 18] 3931 I8 1 R
(n=84) [ (41.11+14.23) ° vs (51.93+16.14) °,
P=0.012, 95%CI —19.03~2.60, P=0.012]
(FIICHELD) . P4 iy Bk 3 25 TG I 3
PEZF[(0.92+0.34) cm s -mm Hg™'
vs (0.86+0.29) cm- s '-mm Hg ™', 95%CI
—0.13~0.24, P=0.534],

2.3 RNI[EEAH B 8 E A T S R
MRIEEE G mUCRF 500 £ 73 Ry Jey A e i H 26
(n=44) M2 M4 (n=56) , PR (BRI E

F BREESRENBAEANEETRILE

TRARE 2] (48.16+18.52) ° vs (51.80+14.25) °,
95%CI —10.36~3.10, P=0.286]F1 4 1 35
[(0.86+0.30) cm+s ' -mm Hg ' vs (0.88+0.30)
cm-s ' mm Hg™', 95%CI —0.14~0.10,
P=0.75TTc MR (E2A) .
TEOOFFR R 2, (A FERR IR
REE (0=31) SN EHE (0=35) 1)
SARFERT 2] (48.98+18.10) ° vs (50.36+16.42) °
95%CI —7.11~9.86, P=0.749]1 i {4 #4235
[(0.90+0.28) cm-s™ -mm Hg 'vs (0.87+0.38)
cm-s ' mm Hg™', 95%CI —0.19~0.14,
P=0.75389 70 B 3% 25 (E2B) . yHH—
R P T HL A2 A 2 B W0 S 0 K G 2 3K 1 I 9
VATTRE T, WA T 36 BIEEG R B A S i i
(14 R85 T PR O AR 5 R o 0 K B 2 BR 9 A C A

FfR X HR4H PlE
n 100 100
F (%) 3274118 3214103 0.703 80 A 80
3 (B/%) 40,60 40,60 1
0% IR 7(17.09%) 10(10.0%) 0082 .60 .60
THFBSE (MmHg)  87.3485 864475 0399 %LTH
FHIMCATE (cm/s) 67.69+12.34 64.82+12.41 0,102 %40 %40
IDEE (R/4Y) 70.7+81  704+76 0.773
IFS%CO, (mmHg) 376417  371+18 0527 20 Fadn ek 20
LEr GEESi AR
R 44 0 0.06 012 015 0 xbma e
E sy ¢z 56 i (Hz)
TRAE IR BB 30 G 20 D)
X 66
HX 13 60 60
ZEBL 21 % ﬁ
FRAE IR A &40 =40
z z
TBREH 62
FEAR HA 38 20 — HARAFRER LA 20
REI GRS _;l;gzlﬁlﬁ]ﬁﬂ'f‘%:&;
ol 40 0 0.06 0.12 0.15 PEENE P AE
RIEFEEH 73 Fii# (Hz) T I
WO 12 B EREENEA, UEE/ AMELEEEEEEENHMNLFEEETSEER
BEEE 2 e ARG RIS A £ HRA s By AR Bk 5 B RIS A8 {2 £ 6
1@ 16 B C: /A AR AN S An e 2 60 SR D: 4/ A AN I S A f £
. AIRE , EAFCTF, L7 ER AR A (0.06~0.12 Hz) 5 #: ATFRAALITFEL
BRI 259 48

(P<0.05) , 1645 &8 H A RAFTA AR IR, 8445] &l A ZARIRI R 38L



hE A 20194531 514% H3

SR, T O -5 T E R 02 3R A -1
N ZE] (49.62+18.21) ° vs (47.88+18.43) °
95%CI —4.63~8.10, P=0.584]F1F¥y a5
[(0.8940.27) cm-s ' -mm Hg ' vs (0.88+0.31)
cm-s '-mm Hg™', 95%CI —0.09~0.09,
P=0.995P5Tc B2 R (K2C) .

2.4 R E SR TS 8S Im R E R AR E R
HZERRIHMT FER R, K AR
WS BARRIFRALZEA K (P=0.016) , FATRF
PRSI AR5 KA [ B A A 22 TR R TRl 4y
P, 45t AR ) S0 35 AR AR (8 22 i 2k ST
BREE (£2) .

3 It
AT LI, BB ML 2 — At 20
ARG, EEGH I ML A AL e e
R E TSRS EBOTC R 2 R, iR MA 0 0.06 012 015 0 RAbMEch SRR

b, BRI A Gt — AN EE R RE R, 1
R A Shintonf#f5iH, #B41 KIEBER
A BEAE A T B s LRI, X2 e P s
AT RE S B S AR AP Z HIESE"Y . Jonas
Bjerring Olesen ™ {5t & B, A MR IR
WAV EE, BRI RS T — A
B, A RFFTRIA, Tl C 50 A 104 13 5
HE (FILE. CEEE. R, =6 A )

80 80

60 60

ML (°)
£

Hf2E (°)
ES

B K TR R 1 30 V52 S, T 2 e (1)
R BB R E S s " >
222 BU I BIRAE, LARITE .
TSR A R A ik B © c
TR, SRR B BB T 2 40 S
RSN - -

R MR TSR e e »
WY, JIAEZJE, R A Shinton " i3 — 7] — x4 .
BRHERORTBIR BT KT, e A ey O0O° FRHR
SRR R T ERARE, MO % .
ST ARG % A KR, B S TR
FEA R OBFSE G IR S MR A Tl 60 60
Y, B IESIT R Ee, FE, Matti s <
Sillanpaa% ™ AT T TR HERFSEMLE = 2"
5 B SOEMBETIEL, JLEMERORA o Cem "
FE TE 1 R HOA 1102 T B T 41, 9 I
HA B MR IR B 2 (Braikd, kA 5 0 005,y 01203 O Hes

GAR2E) , XA A A TN 3R o SRT, IR

B2 fRmEESTEZ BNEFATSHLR

oI5 2 P R B o R e W . H RITA AT RE
AL T TR 240 P ok P AR A A
FErAE T (R, k=23, e R) 2

E: A AR B E A S i s B Bk (E 2 09K A, B AT E; B: AN
BT R B A F e U AR B BAR AR 209 SR A, B M A LTE; C: LA
Hy B A8 B H A e A AR AL 2 G PURE, B A EH R, B FER
AAF I (0.06~0.12 H) 5 . R BA S+ E L (P<0.05)



236

Chin J Stroke, Mar 2019, Vol 14, No.3

F2 ROREEHATSHNEREZRNERRSSEEREASHT
BRZEDNT ZEEDT
LiElvES s TARLZE fey
B PlE B PlE B PlE B PH
] 0.004 0971 0037 0713 0042 068 0078 0491
i —0.030 0768 —0137 0175 —0.010 0917 —0196 0.065
R A —0.108 0291 —0.101 0.324
FREMEERA. —0.056 0.624 —0.054 0.596
&{EiaERE —0.241 0.016® 0069 0.496 —0.249 0.016™
fRTE 0.167 0.108 —0.1564 0.139
FOREMERRA 0101 0318 0.034 0.736
FARERCERSER  0.006 0.953 —0.011 0.914
YifRzsey  —0.017 0875 0127 0231

E: R TR FEERE Y PPO 0B, MAZRE 2R, bETP<0.05; ck w5 H
F =R FP<0.05, B A A tads 2690k ¥ E &

Y B B A TR R TS 2R v T TR0 RS, A
FEHERR T SRR Il L5056 R 3R i /L, 9
HL AR e S PR 8] 35 68 it ML 94155 4 2 ), B0 9%
W IR AR 2549 o R T 8 TR A A
FANET I A7 L B )5 3 AR,
1M 2% R S FL S | 4 A LIt 3 )2 25 LT R
5T SR A,

BT, 38 A A W0 AV B el T 48504
T PERE T, M BE B AR, AT 5 | i I
TR, B TMRIFISPECT #1424 51
FRUESE 70—, R, AR & B T
SRR, G, A HF 5T EE 5 Hint
W S TR IR HEE B4 Y, CATEN
G I S REE R N ZERLAR], 8 /sl ik ) &
KA SR 3G A0 A SRR AR i 390 4 A AL 3
P P A R 7 % I ML 1 B A
BenEEsE ™ BAEJLT4ERT, J. M. Hascoet
I B SL IR, WO & VA 2 AR
W) — BRI CABE ST A R %, I HIN AR
SR CAZ S 5 3 T Ho0 J it 10 B2 A
KA, A, ST TR AR B
R0 A A S 920 ~90 minpy, T— YU
FeAffa CAZATR: SR B DI [ i JE AR AN, FFHL,
H RTABT 78 3 R TR AR AR AR IR, T
KT R T R A AR A R  C ARG B 58 B A ik

Z o AWEFE R TR A AE A, $2R1lm R T
SR AR R AT RESZ MR CA T RE . CAZIREZ 4
FOTGR B B S e A F R 2 P 2 5
RA ik IR, AL, TEABFE D, TR
SEPE 5 2 R SR AR L, 32
iGN E2y i G PN 2 &S PON PN RS2 ¢
b, HCAZHIWFLE Y TC W22 5, Beh)ih
U, CASZHFERE S R ik F 2 BRI TE K,
& 7 T8 T A L T S 0 4 i ) AL
W INEE, eI, Matthias D iitschZ22 gt
FER IR, SO B ARSI BRI CA
IHRES A WEE, VEE N ARG A B Y
P TR T AL R 2 o il LA R VR, AN
T4 T CAZRE,

TG 52 C ARV TE AL W A8, EAS
WA, T AR e C A 0 i R H 00 ek 47
AR TR e R A, R, 4 0 5 2 )
FAETA R AT AT S — R G 2 N 4 I R R
S e i I DR, AT 52 el IAL R ) 57 2 7 3%
HEM B A —E Bk HE . B8, AT LA E R
I, Z PP AL B LR T 5 i IR 3N
SEREAE T R, A BRITIESE, W KA
A ARG R i 875 ol L 3 1) 5 — e AL ——
T e BT RE, X T4 UL TR A Y
A DAR B il L3 30 ) 2 2 A%, 3 W AT S50 i
BRI E, Marta G 6 mez-GonzaloZet?
BB, O RN B Ca™ 8 R L T B o 4
PR, 1% T 5 A M A, 2
S KA B A 28 LA (I I A R B SR
(7 i, R 5 A 1 34 7k e Pt L2 30 T [
ML, (EHCRR BEREES, AN 2 DAT [ i ML R
AP RS, B SR 1 1) A L AT AR [
Ca® I B TR G o 0 L A 3%, IR A
521 AR (R IA RN B AN A R A A,
SN ARA W] REE K L8 DD BB R 4R 2e 4553 .
B Rosengarten&s 7 41, #iZ M4 EHE 5 CA
FIRE R A AR BRI, #2030 T R IR RS,
WA, W BB A H S 2 RE AT, T



hE A 20194531 514% H3

T 22T g SCRT SR C A, R £ 2 14 1]
LTI e KRG G U AR R T INEE, 75
TR AR IR AR 1, Matthias Diitsch
SR A S 2 B A T AR S
TR E ARG CATIRER B,

AN 5T ) o — B B IR KA TR 18 I
& SR A ACA T REM M S, R 3, FEIEH
N, 18 (FEZR 0 3 ) s T R 3 iR
MR 30T7 A B J5F A B R SR P A B T
PATEE AR T 7= A 08, G S 7k A 5 4
PGS RE SR, B AR AL T AR
b, Corey J. KellerZ " Wmor 228, Wi
BN A2 T BE % Ay, AR KA IR 2
TCP4 A PEIRARR, TR 18 B o R 25 i T R 1
[ A 3t 5 B, 0 I8 A R LA AUUR BR T
TRRE RO, A2 2 A 18 A R
il P R, TR Ry IR 0 3L A AR T 00 Sy A
8 RS- 5 T s L (37 v B — B, LA,
A — LU SR A E RS I A AE S R
DRI 22T I S A IRARAR X, Ao &
B, A K AR R R ACA T e Z i
B, HHAVEATMACATIRER ML N2, H
W I, A AETR S AT DA i — R 5 R A=A
B XFACAT)BE & H4 E 2 2, (HiX—1fRixk
7 AR AT = DR — 2P IESE,

R FEAFTE—E R R IRIE, H5G, dCAY)
RE M A EEGH &2 70 B HEATRY, AREPRUERT
AR EAEACA N I I8 1l PR il B & A i
PR BAE AT SN LIRS T2, AT i U 5 4G
R ZE . HIK, WURRG R 2 fh 2 HE, 3
— L/ U Jer R A 070 A LR ZE R T
VT rp SR AL S, T AR T R R R
PR LR B 43 B, e A, R A 2 ] L 2
INHIZRETRAE, T TA 120 B8 A%t a] LA ILiAT
A Th e v B AR IR 2 A E T
AN B E FAT NI REVEANY, AT AHERR A
HIE FO S5 R 5

AP TR T— 2Ly F) 8. dCAThRE

BRSO AR I ORI R 45 2R, 1B
HAMA] 21 o S BN E RO AR ? IR
RABITRZR R OIS, e Ah, AR
18P AACAR R X ABFHZAE— LI,

4 LR

AHFFER I, WO E RICARETIZ 4,
Hh, PR AR 3T 1 38 1) A8 LA TR 1Y D) BE 2 4
W23, CATHRESZ -5 U A1 28 B e Ji
TR AL TC 5, BRI 5 2 CA AT AU
JRIBR TR R Ao AR 1] 3018 2 0 6
H CATHRERY A L MR 2

SENk

[1] SHINTONRA, GILLJS, ZEZULKA AV, etal.
The frequency of epilepsy preceding stroke. Case-
control study in 230 patients[J]. Lancet, 1987,
1(8523) . 11-13.

[2] SILVERMANIE, RESTREPO L, MATHEWS G
C. Poststroke seizures[J]. Arch Neurol, 2002, 59 (2) :
195-201.

[3] BAROLIN G S. The cerebrovascular epilepsies[J].
Electroencephalogr Clin Neurophysiol Suppl, 1982,
35. 287-295.

[4] CLEARY P, SHORVON S, TALLIS R. Late-onset
seizures as a predictor of subsequent stroke[J].
Lancet, 2004, 363 (9416) ; 1184-1186.

[S] TELLEZ-ZENTENOJF, MATIJEVIC S, WIEBE
S. Somatic comorbidity of epilepsy in the general
population in Canada[J]. Epilepsia, 2005, 46 (12) :
1955-1962.

[6] BRIGOF, TEZZON F, NARDONE R. Late-onset
seizures and risk of subsequent stroke: a systematic
review[J/OL]. Epilepsy behav, 2014, 31. 9-12. https:
//doi.org/10.1016/j.yebeh.2013.11.003.

[77 SCHWARTZ T H. Neurovascular coupling and
epilepsy: hemodynamic markers for localizing and
predicting seizure onset[J]. Epilepsy Curr, 2007, 7
(4) : 91-94.

[8] HARRIS S, BOORMAN L, BRUYNS-HAYLETT
M, et al. Contralateral dissociation between neural
activity and cerebral blood volume during recurrent
acute focal neocortical seizures[J]. Epilepsia, 2014,
55 (9) : 1423-1430.

[91 REINHARD M, GERDS T A, GRABIAK D, et al.

Cerebral dysautoregulation and the risk of ischemic



Chin J Stroke, Mar 2019, Vol 14, No.3

(10]

(1]

(12]

[13

[t}

[14]

[15]

[16]

[17]

[18

—

[19]

[20

=

events in occlusive carotid artery disease[J]. ] Neurol,
2008, 255 (8) . 1182-1189.

REINHARD M, RUTSCH S, LAMBECK J, et al.
Dynamic cerebral autoregulation associates with
infarct size and outcome after ischemic stroke[J].
Acta Neurol Scand, 2012, 125 (3) ; 156-162.
CLOZEL M, DAVALJ L, MONIN P, et al.
Regional cerebral blood flow during bicuculline-
induced seizures in the newborn piglet; effect of
phenobarbital[J]. Dev Pharmacol Ther, 1985, 8 (3) :
189-199.

HASCOET J M, MONIN P, VERT P. Persistence of
impaired autoregulation of cerebral blood flow in the
postictal period in piglets[J]. Epilepsia, 1988, 29 (6) .
743-747.

MEEL-VAN DEN ABEELEN A S, VAN BEEK A
H, SLUMP C H, et al. Transfer function analysis

for the assessment of cerebral autoregulation using
spontaneous oscillations in blood pressure and
cerebral blood flow[J]. Med Eng Phys, 2014, 36 (5) :
563-575.

FISHER R S, ACEVEDO C, ARZIMANOGLOU
A, etal. ILAE official report. a practical clinical
definition of epilepsy[J]. Epilepsia, 2014, 55 (4) .
475-482.

WONGK S, LIH, CHAN Y L, etal. Use of
transcranial Doppler ultrasound to predict outcome
in patients with intracranial large-artery occlusive
disease[J]. Stroke, 2000, 31 (11) : 2641-2647.
CLAASSEN J A, MEEL-VAN DEN ABEELEN A S,
SIMPSON D M, et al. Transfer function analysis of
dynamic cerebral autoregulation. a white paper from
the International Cerebral Autoregulation Research
Network[J]. J Cereb Blood Flow Metab, 2016, 36 (4) :
665-680.

GILLER C A. The frequency-dependent behavior of
cerebral autoregulation[J]. Neurosurgery, 1990,

27 (3) : 362-368.

VAN BEEK A H, CLAASSEN J A, RIKKERT M
G, et al. Cerebral autoregulation; an overview of
current concepts and methodology with special focus
on the elderly[J]. J Cereb Blood Flow Metab, 2008,
28 (6) : 1071-1085.

KUOTB, CHERNCM, SHENG WYY, etal.
Frequency domain analysis of cerebral blood flow
velocity and its correlation with arterial blood
pressure[J]. J Cereb Blood Flow Metab, 1998, 18 (3) .
311-318.

SILLANPAA M, ANTTINEN A, RINNEJ O, et
al. Childhood-onset epilepsy five decades later.

A prospective population-based cohort study[J].

(21]

[22

[23

[24

[25

[26

[27

[28

]

[}

]

1

]

]

]

[29]

[30

[31

[32

=

—

—

Epilepsia, 2015, 56 (11) . 1774-1783.

JIN J, CHEN R, XIAO Z. Post-epilepsy stroke: A
review[J]. Expert Rev Neurother, 2016, 16 (3) : 341-
349.

OLESEN ] B, ABILDSTROM S Z, ERDALJ, et
al. Effects of epilepsy and selected antiepileptic
drugs on risk of myocardial infarction, stroke, and
death in patients with or without previous stroke: a
nationwide cohort study[J]. Pharmacoepidemiol
Drug Saf, 2011, 20 (9) : 964-971.

ZHAO M, SUH M, MA H, et al. Focal increases in
perfusion and decreases in hemoglobin oxygenation
precede seizure onset in spontaneous human
epilepsy[J]. Epilepsia, 2007, 48 (11) ; 2059-2067.
ANDERSEN A R, WALDEMAR G, DAM M, et
al. SPECT in the presurgical evaluation of patients
with temporal lobe epilepsy--a preliminary report[J/
OL]. Acta Neurochir Suppl (Wien) , 1990, 50. 80-
83. https: //doi.org/10.1586/14737175.2016.1151355.
SZIRMAI I, MOLNAR M, CZOPF J, et al.
Spreading epileptiform discharges and cortical
regional blood flow in rabbits[J]. Electroencephalogr
Clin Neurophysiol, 1977, 42 (2) . 238-247.

ZHAO M, NGUYEN J, MA H, et al. Preictal

and ictal neurovascular and metabolic coupling
surrounding a seizure focus[J]. J Neurosci, 2011,

31 (37) : 13 292-13 300.

VAN PAESSCHEN W, DUPONT P, VAN DRIEL
G, et al. SPECT perfusion changes during complex
partial seizures in patients with hippocampal
sclerosis[J]. Brain, 2003, 126 (Pt5) ; 1103-1111.
RABINOWICZ A L, SALAS E, BESERRAF, et al.
Changes in regional cerebral blood flow beyond the
temporal lobe in unilateral temporal lobe epilepsy[J].
Epilepsia, 1997, 38 (9) : 1011-1014.

DUTSCH M, DEVINSKY O, DOYLE W, et

al. Cerebral autoregulation improves in epilepsy
patients after temporal lobe surgery[J]. J Neurosci,
2004, 251 (10) : 1190-1197.

GOMEZ-GONZALO M, LOSI G, BRONDI M,

et al. Ictal but not interictal epileptic discharges
activate astrocyte endfeet and elicit cerebral arteriole
responses[J/OL]. Front Cell Neurosci, 2011, 5; 8.
https: //doi.org/10.3389/fncel.2011.00008.
ROSENGARTEN B, HUWENDIEK O, KAPS M.
Neurovascular coupling and cerebral autoregulation
can be described in terms of a control system[J].
Ultrasound Med Biol, 2001, 27 (2) ; 189-193.
DRUSCHKY A, HILZ M J, HOPP P, et al.
Interictal cardiac autonomic dysfunction in

temporal lobe epilepsy demonstrated by [ (123) 1]



hE AR AGE 201943 H 148 %63

0

(33]

[34]

[35]

[36]

[37]

(38]

metaiodobenzylguanidine-SPECT[J]. Brain, 2001,
124 (Pt 12) ; 2372-2382.

DIEHL B, DIEHL R R, STODIECK SR, etal.
Spontaneous oscillations in cerebral blood flow
velocities in middle cerebral arteries in control
subjects and patients with epilepsy[J]. Stroke, 1997,
28 (12) : 2457-2459.

BLABER A P, BONDAR R L, STEINF, etal.
Transfer function analysis of cerebral autoregulation
dynamics in autonomic failure patients[J]. Stroke,
1997, 28 (9) : 1686-1692.

CASTRO P M, SANTOS R, FREITAS J, et

al. Autonomic dysfunction affects dynamic
cerebral autoregulation during Valsalva maneuver:
comparison between healthy and autonomic
dysfunction subjects[J]. J Appl Physiol (1985) . ,
2014, 117 (3) : 205-213.

PERSSON H, ERICSON M, TOMSON T. Heart

rate variability in patients with untreated epilepsy[J].

Seizure, 2007, 16 (6) : 504-508.
CSERCSA R, DOMBOVARI B, FABO D, etal.

Laminar analysis of slow wave activity in humans[J].

Brain, 2010, 133 (9) : 2814-2829.

PELLEGRINO G, TOMBINI M, CURCIO G, et al.
Slow Activity in Focal Epilepsy During Sleep and
Wakefulness[J]. Clin EEG Neurosci, 2016, 48 (3) :
200-208.

[39] GLOOR P, BALL G, SCHAUL N. Brain lesions that
produce delta waves in the EEG[J]. Neurology, 1977,
27 (4) : 326-333.

[40] GAMBARDELLA A, GOTMAN J, CENDESF, et
al. Focal intermittent delta activity in patients with
mesiotemporal atrophy: a reliable marker of the
epileptogenic focus[J]. Epilepsia, 1995, 36 (2) : 122-
129.

[41] KELLER CJ, TRUCCOLO W, GALEJT, et
al. Heterogeneous neuronal firing patterns during
interictal epileptiform discharges in the human
cortex[J]. Brain, 2010, 133 (Pt 6) ; 1668-1681.

[42] ALTAFULLAH I, HALGREN E, STAPLETON
J M, et al. Interictal spike-wave complexes in the
human medial temporal lobe; typical topography
and comparisons with cognitive potentials[J].
Electroencephalogr Clin Neurophysiol, 1986, 63 (6) :
503-516.

[43] TOTH P, TARANTINI S, CSISZAR A, et al.
Functional vascular contributions to cognitive
impairment and dementia; mechanisms and
consequences of cerebral autoregulatory dysfunction,
endothelial impairment, and neurovascular
uncoupling in aging[J/OL]. Am J Physiol Heart
Circ Physiol, 2017, 312 (1) ; HI-H20. https:/doi.
org/10.1152/ajpheart.00581.2016.

(& AZ B . 2018-11-15)



