KMJ] THE KITAKANTO MEDICAL JOURNAL 2020 : 70 : 367~373

REGI R &

FABNIRPAISERIBE 29 H BT FERE U 72 MRl R e e D 1 il

N OIR!, ME S SRR, OR|

1 R LY 5-8-1 BRI FImBE ik e s R

=g, hrA

v

2 BEBIATRETTIERINT 3-39-22 BRI RFER LB EFRUITERIM e B

C: |

67 1%, B X -2 FITIAEMME N EBIIRAE Z2 380 B BIE & U T, B DHEIT 2580 /2. Kl SPECT (-
IMP) TR 109% F2 2 DMt &K T 25860, M f7 H#RIMRE MIRARIC & 5 & REE S Nz, XAFHBIIRNELRIEEN (CEA)
ZhfT U7z, RS EO@BBERRRZED D, BMERFEEREZTVHERTERZS N 17 FiBRL . 2o®ilkic
TR Z ke L 7278, 11229 H 2SS s KOEIR@MELZ 72 Uk, BREEREMRE & 20 L, MERE
JERGEZ R Uz, BH TRERISBER U 72 0 i E 7 B FE IR LIRBE £ TR, BIBAE/R <IN 44 H HBIREEL 7=, 181%
HYZRIMAT AR I & 5 SN T W T ENBE S NDIERNL, CEA RIFEFIEIC X 0 BERTE RN —HikaE U Thilr
®4EFU EICDR OIBBTEREZFIET 2 U AV NS O R IBERNLETH 5.

SCHKIEER

F——F:
AT IREA,
B,
L

RIBEE :
20 wF248 H17H
EIE ®Ff124E9 H29H
PR Af 241055 H

X RIRIFERSE -
UNZES
T366-0052 fjEIRGEAR T RAEMT5-8-1
AR TR Bl e SR
Eif © 048-571-1511
E-mail: tkokjmjkokt@jicloud.com

e

[l

HAREIEfERE  (Hyperperfusion Syndrome, HPS) |3 FHE)
AR IR EI B (Carotid Endarterectomy, CEA) %2, FABhHR
AT > NEE&E (Carotid Artery Stenting, CAS) #lif% 1.4%1C
BB, MAHMIZE S OIIKFEED 0.6%, IKAN H I Z
KT EHTRIIHIOBTH OB TETHZD 80% 2]
SMOBBIEZERD 5. £7/= HPS OJEMFEAEE I 72y, H
% ORISR (Hyperperfusion Phenomenon, HPP) 7%
HS5NTHO, HPP OHEIL CEA it 11.6%. > CAS itk
10% EHE I N TS, > HPS OFIERHTIC DU Tld CAS
T R FEUNICRIEDE—7 28D 5 DI L T, CEA
TIEhik 6 HHICRIEDE—V 280 5. CAS itk 2~4
HEBE & U <i& 1 ML O HPS 1356 & ORENH 2° A3,
WO E TR B ERE 2 kT 5 R ENITEL TIIHA S
NG EVANAN

4rlal, CEA 1% 29 H HITFEAE U 7z 3 58 1 i o it e 18 7
(Delayed Cerebral Hyperperfusion Syndrome, DCH) @ 1 i
ERB U OMET D, MXHERICDOIETALAANDOMAE
ZRTW5.
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MIRE : 75 A7 LIV 3.75 mg/day, TV AT 5
V=V TR AKFIY 20 mg/day, TANAYF N

Fig. 1 A) X-24F FHEENRIGY. Fig.2 MRI 75— 27
B) X KSIER I A % RLVE T S i 5
2. WIS ENEBIIR TrfaH (amow).
HAL D @ R AE 2 R -

(arrow) .

WV A 2.5mg/day, 7 AE Y 2100 mg/day, /NLHILA
> 80 mg/day, =7 =Y E 20 mg/day, BV FOo—)b
7 X IVEEHT 5 mg/day, & U T T CEEHEKFIY) 100
mg/day, 1 7<) 70O 50 mg/day.

RERR - WA OPAEEZRD - (Fig. 1). HITER
LS [ 52 7% (Magnetic Resonance Imaging, MRI) Tl 7/
Z— A0S T M EEG TRIES (Fig. 2), FHIHE &5
T — CUNHE e i I3 760 em/s, GIRKALZEES R
87— %7 (Fig. 3). N-Isopropyl-p['*I]Iodoam-
phetamine % i W /= H—JCF U Wi fE#i%  (Single Photon

Fig. 3 FEMRTO— AR QN e s 760 cm/s,
AIRACEES RETE T 57— 7 B0 T-.

Fig. 4 CEA AR E.

A) i SPECT (ZZ##eifnind) - SRl @) (3 CEMD ITEbiE U T 10% FEEE O iK i

(CBF) X NZRED7.

B) ffit% 2 H ASLMRI : £5iC bz U T KAKY:Ek CBF LA 278D 7=,

C) 1% 7 H SPECT : 2 RMNER CBF Otk 1.2 A LD LR 2R/,
D) ffi#% 8 H ASL MRI : SPECT & [AIBRIC 2 K4 1Bk CBF # K %2588 7=.
E) fli#15 H ASL MRI : CBF O /&45 75 13t 3 6.

F) %23 H SPECT : % CBF O AT/ L.
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Fig. 5 @ EFTAE GRTEFEE 2RI,

A) JEEEFEGER 1% 29 H ASL MRI : £ K4EER CBF LA 230 7-.
B) fifit% 33 H ASL MRI : #ERD A ZIILEMEATH > 7=
C) ffi#% 41 H SPECT : A RKMFEK CBF O LR ZED 2 HXHILED 1.2 LI R Th 0 EERBI %

BW e A - S T n o T2

sEYFuou—nr7=w |5 2.5 mg/day R

MV -

s 2L H 80 mg/day

=TV 20 | 40mglday

= AAVE HRRE 4 mgthr

—>

s A HNRIE 11118/&8;?

s FE¥HSrrAvn 1 T/day

Bt R

A= E= S 1.3 225 ng/day

s TINY R : 40mg/day
—>

CEA b1E{ Seizure
POD 0 10 20 30 40

Fig. 6 [FIEROEREE

Emission Computed Tomography, SPECT) TI3Z & (¥
A7 EY 7 AAmL L) THRE GEAD 3 CGED 2
bR LT 10% R E DKM E (Cerebral Blood Flow, CBF)
K FZ2RD~ (Fig. 4A). ABEfkE « M 2 N BB
IRBEAEDZWT, WEREDBE N IO ARRE T T— U %
Wa U CEA ZHafT L7z, firhicNe v > h&EPFHL, T
FIRAIER LMo FMEIMER <K& T LA il
# 2 H Arterial Spin Labelling (ASL) MRI T/ KBk
i B %780 (Fig. 4B), i S IS 120 mmHg B
FEBEIC 0= D U 225 ng/day ZBLZ.
%7 HEER 2 & O REEIR 2 R 7 > 205, i ik
SPECT T CBF Oxffilkt 1.2 L LD kR 280 (Fig. 40),
HPP &2 L1 >4 /83 K 1mg/day ZiBNL 7=. it 8

H ASL MRI T SPECT & [FIBRICEERICA 7= %789 (Fig.
4D), HPP MFrftL T s EHIWL RFHV S > X2V
5 1 T/day 238U 7=. #i#% 15 H ASL MRI CTH#R DA
ZISEMENTH O (Fig. 4B), BEEHRIERZ i 17 HIC
HERBE L 7=, ii#% 23 HAMSRTfT - =i SPECT T/
KIMEERD CBF 13442 26 ~34 ml/100 g/brain f£E T, &
FH7ZEHT2< (Fig. 4F), HPP3kEL HPS ICE 5 2
EROBMASNZEH L. FAATOBADOHRAND
0 RFHV T2 ADIVEEHEIT KX B EIER &R U RIS %
kL2, Z20#%OIMEDREICHEE R <, itk 24 H B
HThorEy Joa—)V IV E —Bd ik, i 27 A
rnZ Y UERERIELEY Too—)L 7 )V &
PR L 72, #ff% 28 H £ Tl @£ L8 72 & O B RAEIR 72
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<HEBEU T3, itk 29 H UM & BRI O iR E AR i
ZFE U M BRREs k22 Uk, SRBER O UHEH] PE5E
FII 1T 262/106 mmHg & F 7R & Td > 7=. ASL MRI
TRERBEERITAICHE L THER LA 258072 (Fig. 5A).
AR = X ¥R [0 18 (Fluid-attenuated Inversion Recovery,
FLAIR) B HAHR i (Diffusion Weighted Image,
DWD) [i{§ T B (5 51358072/ > 72, ASL MRI D&
5 HPS CHIBT L, WMESBTEEEEZHEMLL. W33
(REREFEIED 4 H) ASL MRI THERIT A A ZENSEEET T
H ol DDERMEEROER LA OFHGRARR I N/
(Fig. 5B). ARit2I3& 2009, B HIGEE 2R =0
ez EEMZRL, BH TIRIZTOBEKERE ThE
U7z, 1% 41 H ORMEFERES 12 H) SPECT TA KR FEEK
D CBF LR 2RO 7M, R 12 LR TH O HPP O
HAEZ G- S 7o 7= (Fig. 5C). 4 44 H GREFEIER
15 H) HEREEL, BEESOEBEERSKEEBL TNWD. B
JEEEDFFIICOW TR E E LD (Fig. 6).

ZE

1) HPS DREHFICDNT

HPS % K9 JE AT Id B BHREEREEICL 2D DN X
<HIENTWS.? NEEINROPEAE 72 E12 L0 [FEHRBE
ROFERTEMET T2 &, ZIUTHER U TIKIILE © 5 E7
HifEIC & DM E 1 ZIEIE T %, CAS % CEA 12K O NEHE)
IR DEEAE N ZESRIRBR S NERIEN IEHEE LR > 2 & &I,
i 1fi 45 0> E EhFR BT REDN IE T H AU E IR 2139 T
& D7, HPP ZFHE T DIER] TIXIEMER I IRERIREEIC L D
EEBICKIETEY, ERELTRERELDZENIHOD
Thbd. LML, 2ElmiTEEfi%e%a8 CASEICH
HPS Z3HE L 2 &S %, IKmEILERE (Cerebrovascular
Reactivity, CVR) WK N U 7218 R FRIRBEIZ & 2 JE I
BNTH CEARRHPS 2 E /29 DIF40~60% DFH & DT 7
HV, HPS OFIFEBIIH —~Tld7n<, HEOENNEEEG
LTWwa EHRENS. BIZIEZDOMOFEERE LT,
P2 I ERE 12 & B MBI (Blood-Brain Barrier, BBB)

Table 1 Reports of delayed cerebral hyperperfusion syndrome

DHAE,  HERRO 7 U —F D0V, [EZ BRSOk
EO fp EMIAE SN TS, HPP 75 HPS NDiEEZ T
B % 72 OIS FEMRIY 7 B8 L (I 140/90 BAF % 7
HiF) DNEITHB" EOHREND 5.

2)DCH IZDW\T

AR U 7= & 512 HPS OFIEREHIIE, CAS Tid 12 RFRILA
WNIZHIED E— 2 &8s, CEA Ttk 6 HHIZFIED
E—7%#RHbEDMEND 2. BEOE -7 27z
BICFIET S DCHIZDWTOHREIIRE s NTH D, AU
B E PR LAS 7 AER 3 6127 & Table 1 1ZRT. 4 FEFNICH
WTHL IR <, FEBREEONEBINRRAZII 1 FlO AT
Hotz. WENOERTHEIMEDORERE, HREEZAL T
Wiz 10 kO EIME, FERWFE OB ZRF > Tv/z Oh 5
D 1B DX, WTNOER S BN EEZSG L
TWEZENTREINS. Gk L ZL D I EEImEIC X
% BBB DHEN HPS 2378 L 5 5 & OMENH 578, H
BIRPEAE DG % 21T D BHF D%  IIBIREEL AT % K]
MICAT2mEmmETHD, EoREOHMD, EORED
EIMED, EDOFEE HPS DU A7 L7155 DMMIZDNTIEE
5 DIER DM BB ETH S, =, 1 FIERNEZ 3 B
TIBEE2IC HPS 2 7E L TW 5. 2k i E s IRiE o
JEZHARFIC L O EmMEERDRTH, BEH>ED
BB N HEL L ST S22 2 ENd 5. BEER‘RIE
3 MLE O FE FLAGEN HPS ZFHE L 5 57280, {EENNBE T
H 5. AT D HPS DU A 27§ D W TIEASER] & SPECT
DIE EFERDFEH D725 o 72 Ogasawara 5 D 1 2 2R
Z2HIICBNT, ZNTHNCVR 30%LL FADK T, &+
ST RIEIMATE 2D THEO HPS DU A7 2 H L Tz,
DCHIZ KB AR HFMEDIEMZRL =D 1 HITdH > 7.
DCH 2B 2 & 13D <  ARARRHLRANEL< T 5615
EFIOEREPHIFINS.

3) ZAAEHID DCH ICD T
4 [EIF 4 13 CEA TR#12 HPP Z3E L, MERIEICT—
H HPP OE % 157- D Bl 29 H RS2 FE L 7= fiE

Age/ . . . Operation; . Irreversible
Author (Year) Sex Diagnosis Past History P HPS Onset Risk of HPS G ITEREE T
Ogasawaraetal. 66/M Rt IC stenosis HT, TIA CEA POD 28 SPECT: CBF decrease  None

(2004) (symptomatic)
Omura et al. 86/F LtIC stenosis HT, HL, nephro-scle- CAS; LA
(2020) (asymptomatic)  rosis

Lt IC stenosis
(asymptomatic),
Bil VA stenosis
Lt IC stenosis
(asymptomatic)

Oh et al. (2014) 67/F HT, DM (10 years)

67/M HT, HL, DM, OMI, CEA;GA

severe MR

Present case

CAS (Lt IC),
Stent (Rt VA); LA

POD 8, after discharge SPECT: CBF ratio Aphasia, hemiparesis
70%, CVR 10%

POD 21, after discharge ~ Contralateral IC com- None
plete occlusion, Bil VA
stenosis

POD 29, after discharge SPECT: CBF ratio 90% None

Rt: Right, Lt: Left, Bil: Bilateral, IC: Internal Carotid Artery, VA: Vertebral Artery, HT: Hypertension, TIA: Transient Ischemic Attack, HL: Hyperlipidemia, DM: Diabe-
tes Mellitus, OMI: Old Myocardial Infarction, MR: Mitral Regurgitation, CEA: Carotid Endarterectomy, CAS: Carotid Artery Stenting, LA: Local Anesthesia, GA: Gen-
eral Anesthesia, HPS: Hyperperfusion Syndrome, POD: Postoperative Day, HPS: Hyperperfusion Syndrome, SPECT: Single Photon Emission Computed Tomography,
CBF: Cerebral Blood Flow, CVR: Cerebrovascular Reactivity, CBF ratio: ratio of affected-to-contralateral side CBF.
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B LU 7=, A IFEAE H D ASL THER L7 2 58% HPS
EHIWTL 7278, CTAMAERRSEIMEEE, plE%eE
TEFEAKIE (Posterior Reversible Encephalopathy Syndrome,
PRES) O#RSMNETHS. TANAEFETD SPECT 12
FAER 25 PLANICHIREE T 2 RE EDHES 2INkT 3 &,
AE BT3B FEAERL 12 A D SPECT IZBWTH CBF D
EAZNGFEIELTHB0, TANAVERE L TREKRIERIC
Feig U TG L o#ERm RN R WHIRZ S D, PRES I
1996 4E1Z Hinchey 543, & iU MEAE < FE 15 70, feiE
FIFIOMMAZ LR E LT, R RER: & mER e
SEUERZS EITIRE LU ZEEMETH 5.1 mEEME
PEREAS TR EHER S N RTAZE - HIEEORBEZHFL LU
72 CT, MRIFTRZET 5. miliEHEKE CIXEEE CT T
IR, MRI T2 #FHE R I TR EAN RO REE B %
R, MEDIEFCICHENRZICHET MR EET 5 &
IND. AERFITIE PRES @i EMENE 2 /RET 5 2
SOMRIFIRZZELTEST, HAREKD ASL R4
SPECT O Rz P, AREHIIT CEA it 29 HIZ DCH %
FEHE L 7= &R L 7=,

Z DA, RFEFNTHBNWT HPS DFEKRELTEZHND D
S, BIESIEIC K D BBB OHfE &, 2 Ll DBk
R IMEPRRIRGE, HEFESRERETH 5. AEHTIEN
1D CBF 23l 10%F2E DK R 2RO TN B, ¥ A
TEYIAYDU AT HEZEL CVR ZHEL TV,
CBF @ & Tl MMM AKX N 237z < B 1 B LR IR BB I2 b %
Powers stage 1 ZMERTE/WNW/=®, CVR Z2HIETH Z &
T HPP, HPS F&JEDEEE, RefE, BRI, k13
RONWTNEN EFTLWMENDD. 7 AIERITIZ CBF O
KT 10%FRETIdd 5, BIEEmE S 2 FLL ERTN S
DONHEENNRE A2 2580 TH 0D BBB Ok, 120K
MEILIEIREE, CVR OIKTF, HE)FHMERENEEIN
HPS ZFIEL P T WIREETH /22 EMTFHRIND. itk
FAEE O HPP & 720, ABEHP I3 E 7z )£ 5 3 2 170 HPS
FIEE TS 2 2 ENTERED, BEEEZIC DCH & F89E L
. FOBABEHOBTEANCLZRNER S EEHN 48
M CRER 2 S ICRED 7228, BBE# O i EE BEAAR
T TH oD D B.

4) AEFIOBEEMES LN/ O MMEEIEHRIEICEK
BUNTYRICDNT

=y DB ORMEITIE [(REAOBSHIE#D
UNT 2 RERINHRD 5 NL 0NN H 5D T, AFHOH
g9 25581213, WAl 2 %icH L L, $H Rk
BRI, AHORGERIETZZE] EOLEND
5. AEFITIEZ OB O ETIIPMERTZE A Pk U 7214, i
#“2TH O VR ERIEL, BENEEEZFHAL &
Z A% 29 H BT %% F66E L 7= (Fig. 6). JRBeFRFICIZiE
FEmEZ22LTHRD, o=y UHEEEER IEEOMED
UINT 2 RS HPS ZFE L 7= AREED B 2 5 5. 7O

ZU U IZa 2 EENIC X B 2 VT ER T U I, R
RAREHNIC K OBEL HPS ICHRIE SN D 28, 2
HEPIETZ2EMEDINT L RESNRLIDS 5. 2D
N> ROERBEFIE, 7oy U EBHoaaPIE
WEoifih ) INVITER T DO EANBZ5720TH 5.
I 5 ITPEMTEE D O ARHIIBZEAENER TN THB D, /)b
TERT U BB T E T a2 BMRIEAE N
WS, MEORMR EANBZ05%. REFNL, —
H HPP 2E LiBBE L 72D B2 DCH ZFIEL TH O, i
%4 THRmMEICEREEET 5. BRETHNIIRE
ER AL, TIET 2551321 HIET 2D TR A
REZRR D W L e S Ik T2 RETH D, AEHITIIH
% 6 HRITHMRTOMEEFEHICRE L2, WO E TRESRIM
JEEEIT O MMIDONTIE, EROBENINLETH 5.

+ =5
manRa

AT M AT F7 W GRS I 12 & B & A8 & 3 7= B 1T
CEA % JafT U, HPP 1239 2 i E 72 B I E AT L 0 — B
i SPECT T M CBF AIEH AL L 7223, i 29 HIZ
DCH % & /= U2 fEHI 25 U 7=. HPP 1Tk % i E /n 1
JEEHENDETITOIRENNHETH 5.

EFIHAMETEEANDCOIHCHEZETLTH
D, i XDOFEEICE L THHRTRE COLIEAR .
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A Case of Delayed Cerebral Hyperperfusion 29 Days After
Carotid Endarterectomy

Takeo Kojima', Ryosuke Shintoku', Toshiyuki Ootani' and Yuhei Yoshimoto®

1 Brain Surgery, Fukaya Red Cross Hospital, 5-8-1 Kamishibacho-nishi, Fukaya, Saitama 366-0052, Japan
2 Department of Neurosurgery, Gunma University Graduate School of Medicine, 3-39-22 Showa-machi, Maebashi, Gunma 371-8511, Japan

Abstract

Summary: A 67-year-old man had suffered an asymptomatic left carotid artery stenosis 2 years previously, but the ste-
nosis had aggravated during the follow-up period although surgery was not necessary. N-isopropyl-p['*I] iodoamphet-
amine single photon emission computed tomography (SPECT) showed cerebral blood flow in the left hemisphere
reduced by 10% compared with the normal side, suggesting hemodynamic cerebral ischemia. He underwent carotid
endarterectomy (CEA). Postoperative magnetic resonance imaging and SPECT suggested hyperperfusion. Intensive
antihypertensive therapy was administered. He left hospital with no subjective complaints on postoperative day 17.
Outpatient antihypertensive therapy was continued, but he developed general convulsions with severe hypertension on
postoperative day 29. Delayed cerebral hyperperfusion syndrome was diagnosed and intensive antihypertensive therapy
restarted. The symptoms improved in a few days, but intensive antihypertensive therapy was continued until discharge.
He left the hospital without complications on postoperative day 44. Patients who have had long-term exposure to
chronic hemodynamic cerebral ischemia need intensive care, because of the risk of hyperperfusion syndrome continues
for 4 weeks or more, even if hyperperfusion has improved after CEA followed by antihypertensive therapy.

Key words:
Carotid artery stenosis,
Hyperperfusion phenomenon,
Hypertension
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