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[EW] &AL MEEREREBIBKEREOEITO AR L T,
EmTHRICLE G T AHETHDL, BEEREE (chronic kidney
disease; CKD) @ stage 3 UL LTI, 2B EEOGKRMEN LEFH

T, HBRAT O MPREERBECBT 2BBKANE L OE

Al o RO F DM e BE LT,

[ FiE] 51 Bl oBEBAR AT > ~&EIWNEE % AT O CKD stage 1,

2(AHE) & 3, 4B T . BHETITEZA © & O H R Z N x

B2 CKD stage 3b BA B Tix ik B ® Z 1T\, £ D% D eGFR O %

WA %G RE L,

[RRIAVEE BHOBEIZIEIZEN T 58.3418.5m1,32.8+21.5ml
WAl EZM A L7 (p<0.01), eGFR @ &£ fbiX A B, B B TZ h

ZH-4.87+8.23, 1.03+6.07 Td » 7= (p<0.05),

[#m] EEIRA T PEERNFICBT2EZH O EOH R L W

WA WAL AT % T eGFR IR T Z2 TP L. O TIiEa Mk RKESE

DTYBITEDRN D,

Abstract

Objective: Contrast—-induced acute kidney injury 1is more
likely to result in various morbidities than to develop into
renal dysfunction. To prevent acute kidney injury from
occurring, we performed hydration therapy and administered
reduced contrast medium concentrations for patients with

preexisting high-risk chronic kidney disease (CKD; stage 3



or 4). The objective of this study was to evaluate the
effectiveness of these procedures.

Methods: Fifty-one sites underwent carotid artery stenting.
We divided the patients into two groups by CKD stage ( group
A: stage 1-2, group B: stage 3-4) and reduced the dose of
contrast medium during the intervention for the patients in
group B. Furthermore, intravenous hydration
peri—-intervention was performed in patients with CKD stage
3b or 4. The differences in the estimated glomerular
filtration rate ( eGFR) between before and after therapy, were
retrospective assessed.

Results: There was a significant difference in the two groups
in terms of the dose of contrast medium administered (group
A: 58.3+18.5 ml, group B: 32.8+21.5 ml, p<0.01). Moreover,
there was a significant difference between the two groups in
terms of the difference in eGFR before vs. after the
intervention (group A: — 4.87%*8.23 ml, group B: 1.03=%x6.07
ml, p<0.05).

Conclusion: Our findings 1indicate the effectiveness of
reduction of the dose contrast medium and hydration for the
prevention of renal dysfunction in high-risk CKD patients

undergoing carotid artery stenting.



[ =] & % A LA E®E ( contrast-induced acute
kidney injury: CI-AKI) T & A ZH VW HIHERSKRE I W T,
AR D 1~3%ICETC . BB (chronic kidney disease,
CKD) D H#EATH © 10~20%ICAE L 5D &SR TWD YV, 18 EE
NEBHREELTAHALNLD E CI-AKI ZERLCDEEN LN &
reavEtdsramElrtoorEm THELLIE DL Z &N
Mo TWnWs 2V, mMENEBREROE R L &b, BEELERET
HREEETELS . WEROFMOLBRICEELRRK F&>TWD,
— . EEAOEHBRE T DL N AR R MLENIRKORE
LT, MHRAT N HEWRPND DL, TEBEN KT, F
JERN kM2 BECHDL L, BEAESEAT I IEMB L LT
T, MEOMBIRD CBBEZLDOZT o MO &AM EENMNER
DF =y 7 ICHERNENRD, 20D, EEHOEZEODHRT D
TENARET, MW A S AT AR TEMREEB AR = 2 — 1 T AT
LTLEIZEHAIMETH D,

Ve T, A7 FOMNBEROSKEOREEZ D 200G
MERIILHAEE R, A7V MEMOEEITITR -7, £ 0Lt

DERF O I D Tl CKD stage (Table 1) 2 U T4l
BREFTAT R AT, BoNHRERF L,

[ FiE & xt5] 2011 4F 10 A5 2015 4 11 A £ TOSHEHBIRK A 7
Y N B (CAS) Z fifT L7z 44 B 5190w & (FH M 35 4. LM 9
4. FEFEE OT1.9 ) RS E L, WATICAT o 2 iR R A L
O R RIRKIEIEE (estimated glomerular filtration

rate, eGFR) Z# B H L . CKD stage ¥ 21772 o7, CKD ® stage
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X 2002 FE D H A4 KT 4 v Y Tk eGFR f % 90, 60, 30, 15 T
G, eGFR O OEm W LT D 5 BEEICHEL TR, 2011
DS HEIC T stage 3a & 3bIc o E IR Y, 2o 6 B o SHE
TlX., stage R ER DI o T, WIFnbEEHAMAESN T AREH
M. LbmERBEEOE, 2FECEN EHF T 5L &5 %, CKD high
risk B8 Td b stage . 3LLEIWCOWTIZEEZH OMH & % 7 g 7o
RO MMBRLEZ &END ., ARE: stage 1,2 & B#E @ stage 3,4 & (T
AP TC. MBETO®E AT o 2,

Stage 3a TIXIN AT A ILAT D F . stage 3b B LT 4 T ATIZ
Ml b T MY AV 500ml O ST AN EIT V., EBICDH
24 By LA B o Fffe R0 2 AT o T2,

CKD stage b [TW I N bHFENEE T, MEBRIZTEN 21T 9
T L ERAOHRIZITDRD o, B EIT-> TWD D,
CKD stageb M B E T A, BHOSE O T IZIZ AN - T,

A BTIHEE, ERoLEREEITV., AT UV IMEEEZIT oL
“BLEE, EBHOMEFMEAIT o7, ZTCxt LT B R TILHEE
DI EREOEZDORFEITMIT LD, L EoOMEERE XL
BZIH L TATH /O, IRk AT PN OFEMIE IVUS & A
W, BBEBTEANTERET o, EANCRIERAMENE (g)
T eGFR(ml/min/1.73m*) DB 2B A 2 WX O L, MBLDH

WCER AT A A %2 2 2 300 7 (612, 4mg/ml A AR F— ) F

ag

XA A/ — 2 300 1 (647. lmg/ml A4 A ~F%F Y — )% H W7,
CAS X 49 N KR @RS 7 7Y —F L., 2HMNMNETIRLS TH

ST RKRBEIR»S O A51F Cello 9Fr. (5 3> 25 A X, H i)



£ 720X Optimo 9Fr. (W AT 4 I VT a X oY, FEH) 2K H
)k I2 & & L T proximal occlusion % {7 - 7= #% |2 . embolic
protection device (4 ] T Carotid Guardwire PS (Medtronics,
Minneapolis, MN, USA) # H \W7z) % BT L ANEHBIRICHE L =
hr#E R Z P LE, HER™S © 2 #l1X Emvoy 6Fr. (Cordis
Neurovascular, Miami, FL, USA) & Hl W72, JC @ IfL & £ ® 60~ 70%
DILERE DNV THIERZIT R o BICAT M RERAL .
MWz 27 > Fid black blood#EICTY 7 M7 T =27 BRI
728 41X Carotid Wall stent (Boston Sientific, Natic, MA, USA)
. TN LA L Precise b L < I% Protage RX (Cordis, Jhonson &
Jhonson, Fremont, CA, USA) % Jl W7o, 1% 954 13 H A 121317
b3, IVISORRERTHEARAR P EHB LG AGICEIT L2, UK
72 a & & L C Figure 122" L 72,
HwiEgAHoRRXHRECHEHAT &2 —F 6nl LFHELE, F
7=, [Bl#5 DSA Z W7o E Bl Tix — | 20ml & L CEEE L 2,

B RE R E O R & L T eGFR fE A CAS O HIT# T L 7=,
JRA] & L CHitk 72 BERILLINIC eGFRIEZ M E L =, 72, BH D
. MR m o E L BER W . & IR Mo L E ML MREE L BRIE
BRI MEOR T I OMEEOFEE2 KRG L .

i Hr iz M A 7= YV 7 K 1% EZR

( http://www. jichi.ac. jp/saitama-sct/SaitamalP. files/stat
med. html) T, CKD @ stage & & % A-B R OB oM., &M JE -
BER G - W AR M E - BRJE - MRIE O/ W, EMEME OB K. BRI

o I JEAR T (A 22 Jm BR £ oo IR 1 M o> B AR CIE AS B AT o0 I o



JE £ Y 20mmHg BA EAR T ) - 8 2 (HfF #% MRI IZ C 9% 8 98 3 M & T B
MEEZRLEDLD) OFBEIZHO\W TIX Fisher O EERTE % . #k
BT dH D, BT eGFR, eGFR O #ff Al #% @ %= (#ff % eGFR — 1ff Al
eGFR) . I # i JE 22 (7 £ J% B % oo I #E 1 i £ o e AR E — 1 Al
O WA ) . ER A oM R B X I AT eGFR & H L 72 &
WAl OEOKIZ OV T Student ® t E & H W72,

[fR] 44 BEHE 1WA (B354, LM IAH. FHFER 71.9

W

%) @ CKD stage BI& X OV A, B BB ® N X Table 2 ® & BV
ThbDH, B AT NEBEBMITED L,

CIFAKI O ERBICY TR EL2 . TERAMEAE 12K UARND 7 L
TF=UEO 0.5mg/dl L EDOIINE LT 25% M Eo EAOIC#
W4 B GBI X 4 B (stage 1 T 1 #il, stage 5 T 3 #l) I2H bR
72 o stage 1 OB TIiX stage 2 IR o=, D% OBEEODRE
2N O NS VIl I R Sl
eGFR AN F W ICEKHF T DO R -7 b7 F=rETEmEE LK
TTHZE LD KB TEH CKD stage 28 # T 12 D3 T ¥4 in
b ERTIMm RSN,

R LZEEAO &L, MEBRDODPKNE CEE A O &N X
JE B 2 stage 3b, 412 FNETN BT DKL= N, Hl £ D eGFR
i EEA OMFMAELE OEIT eGFR O T2 13 B M X720 - 72,

eGFR D ff Ali & o 22 & | F . M. B Rl . & E . B IR
W, m R M E O BEAE & o B E M IT R < F e, AT & oM E O K
T, FEAOER, FHICHkE-TMRBEEORFRE, E®EEOF®EL

H MR o T2,



Wy T, Al ® CKD stage 1,2 % ABE, 3,4 % BREE DHE LM
ALz, ABE. BEHEOMBHE O CASHI % TOD eGFR ® Z {t % Figure 2
WaraLlL7e, ABE, BBHOBFIZIEZNEH 58.3£18.5ml, 32.8=%
21.5ml O &EFE A & H L7 (p<0.01), eGFR @ Z ki A B, B B
TEhNETN —4.87£8.23, 1.03%£6.07 TdH o 7= (p<0.05), fii A L
A O R L eGFR O ATH O #E L O AL Figure3d @ & B Y
Thod, Flw., mMEOCEALE L AEELZ S - Tl BEHICEWVDR R
b7 (p< 0.05) (Table 3,4), F 7= . ILHE B M E 2B L O
SEOH M ML OBIE . BERF B X O E IR E OB o f ®ic o
WTOERITIB O R0 o7 (Table 3,4),

[ & =]

2002 4 12 KDOQI (Kidney Disease Outcomes Quality Initiative)
MmMHHTART ARl asn Y, BREREOREICIE U 2GRN
VELENDXIHICR s TET, ME 7 VT F=VELERB»L
BAANTIE FROXNTHEMT 2 eGFR ZHE L., Z OKMEIC LY
S S % CKD stage ICHEWVWHEHEERET LS TR AL L 5Tk
7=
eGFR(ml/min/1.73m2)=194 X Cr "% XAge 287

(female: X 0.739)
CKD ® stage D#EAT T DIC >N T, @EHIC L DE LT, LM EKE
EFEOoRE, ABRYBBOWTINL LN ERF T 52 P HbNd L DI
oo e BT B IZ CKD stage 3 LA E DB F TIL CI-AKI 24 U 5
fle 28 | < . CKD high risk Bf & L CHEEBRAERICIEKS AWM

BEh#ELRI2BPWROMBEM R LETHINZIR D Z &0 — KR & o



TW5 8 YMEEcix 2001l b MEBREAXIT2ITMH~ OERFZT O

eGFR B T V7T ETHBAER RSN DHKIC AR BT KEE

vy

E

R LTS 2D, ¥ XTOD medical staff N @H L THE

s

R EoMBEER 2T 5 X912k o 7,
— LT . BHRELZEASELIERNICONME . O - BE RO

[m

Mt EOR T2 2T OoMmELLS LR, BERKE Lo
BHERER, AR EOBEFBICELD L O, @B KE O Y E . BMI
D¥EMAE EAEERBBCKEFET L 20, OBEA. EFAIC X D E
FHEoboRmLENTWD 7Y, 25 LESEEOERNSESL L, 3
2 LL Bk LT eGFR 2% 60 AR iiig » & (CKD stage 3 WL E) %
CKD high risk BE & L T\ 5%, CKD high risk B iZ k£t o 2K M
BHGEEL, FEORR L &b ICETHICENLT D, EEREE
X 50% L EE S, SiLE (83—90%) 1 & TIX 2 W, kBRIRK
(33—39% ) L HEE (32—49% ). F (38—45% ) T8~ 2D & &\
1970 CKD high risk #£1X CI-AKI #4A UL 2 WMEMHELEAR BV E I
TW3 W HEEARE B O IVR % © CI-AKI O W& 08 % < | &% Al
O MES 100l 28 2 TW 5 1P,

CI-AKT 12 7 v 7 F =Ml 0.5mg/dl YL E EH £ 7713 25% Ll E
DEFZ0HIN, ZOoO¥BEEHEZLEPLOELDICEERBRA
e 2 b O TIE RV, Maioli HIFZT OHE 2B, — il M CI-AKI
EAUCLEEM T, —@BEICENLLEEEZO®RLEREOEEN
BHE L AL CWwWD Y, Zo®mE CIER. BEIRFE . AT
TLHLAE, ARAMOMEH ., RLEKLME. LCBEE, EAR,
e 7 v7F =2, XU contrast nephropathy risk score
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2 CI-AKT 24 U 2008 9 mICB 5 L. CI-AKI £ (2 & H & f& F 2
BIET HKH FIEEmE, ETE0 LR, FEREFOME B, OB
L, J L7 F=vE BEHSABURNDOZ LT F = 1.5 %LU
. B X contrast nephropathy risk score 28 L& L 7= f5] & &
HELTWw D,

F 72, Mehran'” L X ® @k o & NG H 12 B W T, CI-AKI % /&
ChHfamA %2840, S%ICIELCT14H%O nortality 28 E
AT22¢xzd_T0nd, bbb, EBlE, KREBERAN AL —
Nrevr 7o, DA E, FiE (75 iV k). &AL, BEIRIE .
WAl E (100ml T &2 1 JA). eGFR(EMH 1T X v 3 BeMy) 2 ¥
ftEL. ZOERICE U T CI-AKI O4& T 5 ML E ANER
EH LT D,

& 2 Al

XM BEBEITIDAEIDSERMINLTWD N, CI-AKI ©

ry

RN X X< bho T v, CI-AKT 24 U % & BB E M BIE O K
Ex L., EMRMEOMMBORESE ZEZRILEZAEAL. 2 EOEY
HPAANDE, BEMRME., £6%F . REKMAEERTOMKEIZZE KL R
bbb Eochy EMRMECEMBOEENEL D 1T,
TRUNSIC . EEAIC XD endothelin MM KN Ca ® EH nitric
oxide DE T2 o BMEOMEEH A2l EZ L, BEMLORBAL
LRI TS OIS EEREERA L IEA A KR
HEEAZEBE LEZE T 2EMCAEZRIET . RBIER
JoMETLRWE S TH D,

CI-AKI o FFi & LTixzd&EN 9, 7k 7

/71

J 7 = v O iR Al

TdH 5 N-acetylcysteine O 5 2122 FARMEHR RO 7 > K



—VAOMERCHER I ERBT MY UL (EH) Y AR
BEOAXF v EBIOAHBEKOEL Ok o MHENRI
nTWwasd, bt FiimrooRER’LETCHY, £, T
NICLTHLEEZEANICLI2BREBNRKRTCHL22D, TEHROEH
EAGERT DICELEZ EFR 0,

CI-AKIL # R HlIc R AR T 570X, 7 L7 F=rTHRAELZ LT
WER, BEERESIEALCLIZ LT F=voEN ERT 25 001X
3~5 H#E M E—27 ThHdZ &6, Cystatin C ZH E L T, H
MrAFTHEST2@REDL D D 7,

AEOFEOWBOF T, CI-AKI Z4AE C 72X AED 16 O H
T CI-AKI % 41X A#E 3.3% . BH#E 0% T & o 7=, A B O JE Il 1X
WA &I 60ml TH o, WHEOKAIE M EAMKL T (UAHE
B JEJE 72 45mmHg) BREB L0 LB X bz,

WAl O M EIC OV TiX, Nash & 22293 A o & () &2 4
Al @ eGFR(ml/min/1.72m*) THl o 2 ME N 1 28 2 2 VWi & X
CI-AKI OB AERIT 5%, BALDHAB 26% & ME LT WD, 2T 0DOFR
ZHox D data ICHE IS L T AN, Him &N DR W o) eGFR
BToOFPRKEFIZIERDL RN I,

WAl A2 HIBR T A KR E LTI i R AT B 22 8 AL o R BE
REZEANMEOFMALICS WZ ERnEF LN 5, 41
T, AEAETHZR WA S LM% O MRI IZ T4 Ho5R 5R m 4 < &6
OB RIT BEICE > 2,

4, CKD @ high risk #f & S 12 BEHETTE 2R &EEAO

it & 2 @l R 2 7 # 2 x . stage 3b LI LB o> W T &
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hydration M %2 5 Z & TEHEHEBEBIK T PO RDL &Y . eGFR O K
TEAHELNR o, £, CASHZOIMEIR T H eGFR O K T IC X
DRMN™ DI o Tz, CAS BICTHA U 2 EIE M O M JE K T X B 5% 6E R
ErEATDL VL EBETLE O RME L EET D EE A L W

Al f DR 22 &3 &E

&

Q

2L, BEHEsdhrn tn k<, &8

BRTHRTEE LML,

[ ] % A8 & BA 7= ]

FHEABLIOEEZRF 2B N B O MBEHRIT RV,
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Figure 1. CKD stage 3b, 4 BRH O R E D — fi

BIRAIC BB LR ETO MRAZRE L TH L, A
pete e L b RITA DD AWM ERB T S, WK T, Al H > T
BLEMRAITRRORGBGAELX T L, AT 40 70T —7
WP OBNBEBRDDOEDODODEEE2ITH, TOHAKEE, 27 v M
EH% IVIS L TATryhFPoFdMizi T, LETOHNLETHEEL &

1T 9, Figure 2. CAS Hif& ® eGFR @ % {k

ABEBREZNENLOEZT OIWNAEIH O eGFR © 21k & /x ¥,
Figure 3. ABH A O H LE-EX K o & & eGFR @ £ bk X

ABBH TN TN OBE OIWNATR O eGFR O & & il L 72 & % A

O EO®WAAKNE R T,
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Table 1

eGFR & CKD stage %54

CKD stage eGFR ffi (ml/min/1.73m?)
1 =90

2 <90 =60
3a <60 =45
3b <45 =30
4 <30 =15
5 <15

eGFR( estimated glomerular filtration rate)
CKD( chronic kidney disease)



Table 2
CKD stage 7732 K o iE A &, eGFR ED#S R

CKD stage JEBI% VHFl P HEEAE 7 eGFRIE itk eGFR ¥EINE

(%) (ml) (ml/min/1.78m2) (ml/min/1.73m?)

9 64.6%x3.7 55.6+10.4 95.71+4.9 -8.60+11.38
2 21  70.9£12.3 59.5+21.1 71.8+8.3 -3.27+6.13
3a 5 75.4%8.0 42.0+24.4 50.0+4.2 -0.03+2.55
3b 5 77.8%£8.3 27.0£22.5 40.1+2.3 0.39£9.53
4 6 76.8£3.3 30.0£19.4 24.1*t4.4 2.45+5.36
5 5 66.06.5 66.0142.3 5.4+3.0 0.34+1.16
A B 30 68.9%£10.8 58.3+18.5 78.9+t13.3 -4.87+8.23
B #f 16 76.7£6.3 32.8+t21.5 29.6111.8 1.03*£6.07

A B stage 1, 2 B ¥ stage 3a, 3b, 4



Table 3
AB BERI OFHM A B Bl bk (2250

FHmIE A ARt B #f Fisher @ [EWEME
L/ BV L/ Y pfE

el 3,/ 27 4, 5512 0.216

e If 15,15 1./15 0.003 sk 3k

B PR IF 17,713 6,10 0.353

e G IAE 20,10 9,17 0.534

WL 15,15 11,75 0.350

jivei] 2179 133 0.498

JiE et 20,10 106 1.000

TR O MJEIE T 17,713 79 0.538

T4 D fipdts € 20,710 779 0.209




Table 4
AB BERI OFHM A B Bl bk Gatfe 22 50

P H ARE B #t Student t-test

p fE
il (4FF) 68.91+10.8 76.7+6.3 0.012
iAo eGFR (ml/min/1.73m2)  78.9+13.3 37.2+11.8 <0.001 3 %
eGFR ™7 (ml/min/1.73m2) -4.87+8.23 1.03+6.07 0.015 *
INHEEZE (mmHg) 32.8+27.1 35.7+37.7 0.763
WEEAOMHE (ml) 58.3+£18.5 32.8+21.5 <0.001 3k *
firaT eGFR & L2iER A O 2.2970.81 2.92+3.50 0.352
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Figure 2

eGFR (ml/min/1.73m2)
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Figure 3
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