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Periprocedural management of endovascular treatment

Jang-Hyun Baek, MD

Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Recently, endovascular treatment of acute intracranial large vessel occlusion has been widely performed. As the peri-
procedural management is almost always performed by the neurologist, he or she should well understand the treatment
procedure and a variety of clinical issues derived from it. Although periprocedural events and managements can not be
defined consistently, following clinical issues can be preferentially reviewed. First, as the endovascular procedure
(intrararterial recanalization treatment, IART) is rather invasive, the physician should give more attention to proce-
dure-specific complications: for example, iatrogenic vessel injury (perforation or rupture, dissection, or spasm)
with/without bleeding, puncture-site problems (oozing, hematoma pain, infection, pseudoaneurysm or fistulg retro-
peritoneal hemorrhage), and contrast-related problems (allergy, anaphylaxis, nephrotoxicity). Second, a physician can ob-
tatin the informed consent for IART systematically, based on the knowledge of IART process. Third, as the IART could of-
fer a higher chance of significant recanalization, some parts of general medical care for acute stroke, especially blood
pressure control should be differentiated. Fourth, as the IART occasionally uses special endovascular modalities to recan-
alize the artery, such as emergent stenting, early administration of antithrombotics may be necessary. In this lecture, | will
review and discuss a few periprocedural issues focusing on the practice of the neurologist.

Key Words: Stroke, Endovascular procedures, Patient care management

A2

24 & g0 gist X Z(endovascular treat-
ment), = S WU A7 E X F(intra-arterial recanalization
treatment)i= O| A F4 7ol DA A 5 HHgo] =Y
t}.! 7|42 EAA) 7<% (mechanical thrombectomy)Z o
HE= WY A7SX 57 S8 WA, oflFel= ele A
2 A o]fr=0] hFEIL QtE FAF o=, FHUY A

Jang-Hyun Baek, MD

Department of Neurology, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine 29,
Saemunan-ra Jongno-gu, Seoul 03181, Korea

Tel: +82-2-2001-2413 Fax: +82-2-2001-2067
E-mail: janghyun.baek@gmail.com

CHEHAIZA LS| 2020 MBOXt EAISIETHE] - HOI= -

AEA NS BANE 2] 915) Kokt A
/G AR S FYH O BT WAt AAT, B
ANEA 0} TG het IR UG HEH O Tl
Bt Al AR ol ol & gl el A 42

dure)o] gt &7t 9 b3t IAH FA|S0] o] =95
It} o] B o]pE0] 5835t o]+ °ol=°] T A7
BARE T2 RS9 et 2 %‘ﬁ?ﬂ =, 2= Al
73 oAb FH U AN S| mot I ThRt o] s
4g 7Ha et ek

oldd wWgtolxA FHW /A=Y A& HF T
(periprocedural management)'= £ Q3 oju|& zh=t}.
S AAEAEE AT] o} A4 A} ake
RE o5 A9 YL A AT B A2 2 A

119



Tk T ARSI BAI (@ IHAIE)Y A5 o
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1) g &=

Ay &4-8-5)2 FE(intravenous thrombolysis; intra-
venous tissue-plasminogen activator [tPA] admin-
istration)9] A% oFE Eao] A &4-2 185/110mmHg v]9t
03, Fof & 24A7H 59k 180/105mmHg H¥to & §-7]
e Asty Yok A Ao I AR D AT

o] dot 24 H9et 242 8= W Fo o]
—‘,:—7H7J-LH§ (intracranial hemorrhage)2] @A Y14
ln] FAIAA
U2 Y(cerebral ischemic penumbra)e HE35}E=
/\]'0101]/\1 AR =] g}, THY A 7EX] 52 T
oa%L 71F-L oA A 5}A] A9k, =W A 7fEX
AT FY 24 YR & o]} AA =R YZ AL
te]o] gtow, Suy 7R = AT B A4
Al BI=g A 0 & f RS vl Al = Qlrhal o
ok S| uk, Huy) Ed-g8)X) 5ot gl HHu
AMERA "= Al A&} Bolghs £8% Aldo] &4
5}—1—’— o H T o] 7E He= X %9:.]‘1_?-_1'}\ Att=
Jo A o] @A-Eoliedts tEA H2T 871 Sl
HRlth. &3] A& A, Al 5. Ale & EYol E‘gﬂ"ﬂ A7
A 79| of| o] mR]= FFZ RAFSHI Y o} A7 A U3tk
H ATE Hoja QA= 73 AAot

Y A7 &2 =l ek R KH‘ELE FA9E A
AYA 8 (randomized control trial)@] A A& EYo|
185/110mmHgE Z3sh= A i AIoH 7] wioll, X
A AolAe Al A ol 185/110mmHg ©]5}7} &
ojop ghtha Pusta Utk AA|, A& A FYo] & F 9
ol &7} ££A] gk AqEo] BoH, 57| EY9 7
130~150mmHg B]gEO & Hx]o] Qet. " cigt, A|&9]
Ay 2SS AYsHA BEAoIA] &3t ol A4S0l &
of 11 sfiAof FJE 835k, YR AFolA= J-EY

FZ(cerebral perfusion pressure)2
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Table 1. Issues about periproceural mangement of intra—arterial recanalization treatment

Timing Issues

Before procedure
Acquisition of informed consent

Determination of eligibility for intra—arterial recanalization treatment®

Blood pressure
control

Basic preparation of procedure (e.g., Foley catheter, shaving, etc.)
Moderation of critical pathway for rap|d and immediate endovascular

procedure®

During procedure  Conscious sedation

Understanding of procedure and its images®

After procedure

Understanding of follow-up images®

Monitoring and management of arterial puncture site
Monitoring and management of contrast- related problems

Blood pressure Administration of
control early
antithrombotics

Blood pressure Administration of
control early
antithrombotics

General medical care for acute stroke (e.g., fluid therapy, nutritional
support, adequate oxygenation, management of fever,

hypo/hyperglycemia, and infection, etc.)®

Monitoring and management for early neurological deterioration;
Cerebral edema and hemorrhagic transformation; Preservation of brain
tissue (e.g., neuroprotection, cerebral perfusion augmentation, etc.)®

®Not discussed in this lecture, although they can be also regarded as the kind of periprocedural management in a broad sense.

120

CHEHAIZA LSS 2020 % MIBIXt EASHEMNS] - ZOl= -



(-curve)®] AL 714 o] YT e B Lol o3
7h £ 23 4 Q]

A& & @go] dFo] njx|t FFFe d ES
of wet o2 A Fsok gk A Ho] Aol Eto]
ANE H AL, A& T o] &=
o5 3Tt 23] B AlE

=
130mmHg, 140mmHg, 158mmHg S22 3tujc} Alo|

7} @A) ok, dYo] tha e Ao o £L oF
oo} AAY ol %o} J-mako] AL Wt >
A& %9] "ot 20| o] u]X|= Jgkol AT g
¥ ATHE HojFx] 231 9lo], Al& F FYo] Lo T
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L Aol FEHY S YAt ARH o7 A& A, F Fo
gQto] Wi ol Fof| FgkS w]E 2= Qlrkal AJZHE]R|gE, A]7]o]
w2 Eol BRE FAJH= A Hrks Ao 7% Aeo]
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1w, ©es] Y 54 A EcE GOl Mk
(variability)o] o159} WHFE & LA Utk A& A, %,
%o P} FAH ZHE QR0 MiEAo] 42 5t £
2] eroreha B s o] glo], A9t wiste 4] A flsk=
AE Q8] BAE P £}, thad] £ 5 S HAgsle
A A9l ot A A Bk, $Ato] Hie A
BUEse] /EshE de BRs At a7 A
doog Zws) & 5 YAk P

2) 7] FEHLE ARG

F| 9] Az A Ho] Ay HL& o] 27|(FHE
| FE Fo] 2447t o|d)) & HFE(antithrombotics)9]
Fol & ddd 37]1= AL YA = FaL QAR A5H o=
FEHFE] 27] Folof A= FHZAQA A7t Bk
okt 2 sl e, SEy A BAIE Fo] WAt B4
T A FLE2 7] FEAGE ARl g 284S
E8 dozlon, 1 aue} g do] tigh =27} Al% XY
ojt}y. FHUY A/ EA =L} WA 27| FEHLES
o7} 1 AR wstr] o] ™o, WA AAEA =
A& 5 FEHAGEY 27] Fol7l BRFE ozt AF-Z o]
Sot=A S 85 HTable 2).
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o] 3 FAHIES Foith= A(BHH R A& 244
7t
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FolF 52 ¥4 AASL o] i 5 Fo] g7
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200l Bls] A S-S Ao o 4
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ofEe] 271 Foiof Higt A BH2 2710 B A=
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Table 2. Common situations of early administration of antithrombotics during or after intra—arterial recanalization treatment

Situations

Purpose of administration

1. Emergent extracranial (carotid or vertebral artery) stent insertion for Prevention of in—stent thrombosis and its related complications

an extracranial atherosclerotic lesion or dissection associated with

artery—to—artery embolism or hemodynamic insufficiency

2. Emergent intracranial stent insertion to recanalize the intracranial

atherosclerotic occlusion

Prevention of in—stent thrombosis and its related complications

3. Residual stenosis after recanalization of intracranial atherosclerotic Prevention of reocclusion of the residual stenosis

occlusion with/without reocclusion event (=a stenotic artery

recanalized without intracranial stent insertion)

4. Intra—arterial infusion of glycoprotein Ilb/Illa inhibitors for a rescue

therapy of reocclusion during procedure

Recanalization of the reocclusive artery
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A7) Qerka B asta 9ok

U A7 5 Tste] ARE 7Rs e 8
B2 15 FAA A (antiplatelet agent)o]t}. B k&
2L olAnY(aspirin)¥ E21 T T (clopidogre) & &
3 Fool= o]F(dual) FEATAA Qo] tjEHo|,
FAA 2 G As=E4 2 A (glycoprotein IIb/IlTa
inhibitor; abciximab or tirofiban)7} It} & AHE 4F
A& * 7] FELTAA| 2] Fofof Qo] BFaR T A

¥ % ol o] o ALK 5L QHRTA o7 &
% vh= itk E|21]%k(tirofiban)2] WY Fofe} A+
8 of2]le] e Sofol SlofAl 5wl 2kl Ao} )
T Ba17}F Q71 ShAIRE, AR A4 @0l A ohafeh o
o] ARGE| A1 Qlof glof of | HiHo] B A QIA] 7]

3 4 gl Aol
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Z o AHE A

1585 2HE Aled #sto] v E 27] J3 A9k
5] 279l S Au H A ohey} ZTHTable 3). 1% 714
5.5] AR E])= OFA = E] 2 1uH(Aggrastat”; Merck, SHEA]
Polt}. 19 (vial)ol 12.5mg/50mLE SA]E] o] QloH, A&
< %fﬂwh 0.05mg/mL(=50xg/mL)E 3|4 ]o} 5t} &3]

H.8 5% ZEHDW) T2 Ae]4] 9GS 200mLet &35t 3]
8}711»}(12 5mg/250mL), 0.5 5% T -2 ] 4]
4= 100mLe} E3ek 4= QITH6.25mg/125mL). FH 53] Q.
2 Al Bt e o] QSRR 19 oS |
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r®E o2 X

AFgieh. B2 ae el(bolus) F91S a3 Hu) w7}
SOt WY FU 2 49 &9l 55 Ake) B 1042(70kg
71&0 2 & 700ug=0.7mg=14mL)o] AFEE|Florm g Zul
U 59 S} vl ol AR, FAVAFUSTE
(acute coronary syndrome)t] 3]7}= €] 2 ujute] i) 2
o} 8RS S I AH EALQ]L0] AL 38.7F 25,g/kg
o], 1 Qo] AL Bk, ATLE 41e1%o] o HE]A] gk v]
STEAASAT M (non-STEMD 2] 749- 3080 A4 0.4g/
ke/min0.2 ZY3HA] Ho] OB = WHT AAEAEAE
ofl AHE-E Fh= tha 2o 7} Qlof Helnh. A& 4
Q2 ZEAHOZ 0.1~0.15ug/kg/min =S §A] &0 2
12-24A17H HE Folgice], FHTAEUF T2 5171 &
T LTk T0kgE 7|0 = tiEF 2 Tugo] FUEEE, A
7F5 4205 . A7 T8 Scc Fwt IR oFE G
A Azt whet =9 Fgo] BEAIA HlER §A] AR 2%
S oF sh=d|, 24417F olHjoll - KAl 7RAI7F 7153t AlTE
&k 29 F2 AMOE ARY T Ik OB 7Yl F
REEAF o]Foll= ST 17 ol e 9] glo] A+

$ YA 2 QAU o] B ofe] YA, Iy
312 2200] w2} JELTAR F52-8o] ZYlofof af

o, 23] opAn et S|z o] B e At

Sl AHEA RA &3} Beste] 27] Aol &
3 AYEL QAR Theo) AHFES 71ofstolof stk A
A, kA of7|3 A Y B AAEA BA T B 2
1 SR AR Y ] FoHE 271} S AL o, 2
W= Al 4 o] A 2TAA| 0] Aol A charet

Table 3. Examples of early administration of antithrombotics for emergent stent insertion during or after intra—arterial recanalization

treatment
Oral administration Injection®
During procedure  Aspirin 300mg + clopidogrel Intra=arterial (I1A) + intravenous (1V) “
300mg™ |A tirofiban bolus (10ug/kg) + IV maintenance (9ug/kg/51r; up to 60 hours)

IA abciximab 5~10mg + IV maintenance (for 24 hours)”

W+

|V tirofiban bolus, Q8ug/kg for 3 minutes) + IV maintenance (0.1ug/kg/min;
up to 24 hours)®

IV tirofiban bolus (10ug/kg; for 3 mlrgytes) + IV maintenance
(0.1~0.15ug/kg/min; 12~24 hours)

[V tirofiban bolus + IV maintenance (24 hours

)b 60

IV tirofiban bolus (0.4ug/kg/min; for 30 minutes) + IV maintenance
(0.1ug/kg/min; at least 12 hours)*

After procedure Aspirin + cloplgogrel (dose not

represented)

®Intravenous aspirin 200~600mg could be also administered alternatively.
Administered immediately after stent insertion during procedure
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Table 4. Topics that should be conisdered in obtaining an informed consent for intra—arterial recanalization treatment

Categories

Topics

Purpose and process of the procedure

Purpose of the procedure

Method of the procedure
Mechanical thrombectomy
Intra—arterial thrombolysis (e.g., chemical or mechanical)
Balloon angioplasty and stent insertion

Conscious sedation

Early termination of the procedure

Failure of the procedure
Impossible to reach the primary target (e.g., anatomical reason)
Impossible to remove the clot
Migration of the clot far distally

Complications directly related to the procedure

latrogenic vessel injury and related bleeding

Adverse effects of contrast medium
Allergy or anaphylaxis
Contrast-induced nephropathy
Puncture—site problems
Hematoma, infection, pain, pseudoaneurysm, etc.
Use of vascular closure device

Clinical events after intra—arterial recanalization
treatment (optional)

Hemorrhagic trasnformation
Cerebral edema

Reocclusion of recanalized artery after the procedure
Clinical recovery after the procedure
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ST WAL B A S5 hr A SRA|eE AW (venule)
oA Fegt AFHEE 5 Al & FFL
Erhe Bk Qo> VB et der 59 v
2 4 TH0.6~6.7%).%

ZQA AT A7 E 4= ek Als A CTE 0|85
TS B7ot= A A"l ©ek 70~150cce] 2JAI7t
TR UL, S AN EH BAlE F ARESH= 2 GAY
F= Al ol Aol wet & 2ol 7t UAA|TE =
100~300cc F =2 2FA7F 28 & QUet. CT A T4
ANEX BAlE Foll AREE 2FANY o] HE A7 ==
AL o AR, ARl 1] BRI ANE 81 2t
(volume overload)& Z-8&3} 2= 9.8 Q= slojof 3} %
Ao gt L& R|= o]w] CTEG Ao YAF= &RlE 2o
2 AAAXARE BAHCE 1~12%, A ol BHEA A=
0.01~0.2% =2 FHA k" ) 27452 2A 20
Ao A1 715 o] W= A Hare]o] Q1A ehA|et, AE
2 9<%(coronary angiography)2] A% 3.3~16.5% Z &
2 X150} 9, -SFAoNAY CT B2 Y &(CT angiog-
raphy) 0]% 3~5%0]| 4] @3 T & o}E]d(serum creatinine)
9] AF5 (K5 25% o]/2] 450 = A 9))o] Ay FITHIL U
A 9tk 872 9<% (cerebral angiography)oA=
0.15% =& B3 Eo] QA|ut, B3 27| e} 1 ¥l=7}
Ayolato] sjAo] e Qeith® zgA o ogt A=A
(nephrotoxicity)2 52} 0]7] Bt Al& S5 T 24A17F
ojuf @3 AelotEld 4502 UeyH, 3~5U47] A&
B 5= 9lek” DAIFQ AIEAL 7~ 10Y0] HolEwA] 417]
50l Bt = AUt Heng, SEI HS FH5tHA

ShaA B & 5 ook

CHEHAIZA LS| 2020 MBOXt EAISIETHE] - HOI= -

2d =HZM0 et P2 e #2
3. OfAlot 21
A et Biet ol s AVisAEAlE S A7 84

o] I Q3 5 A4l nig| Hh= oJ4]st 217 gxo] Ao
84 02 ntkEH(midazolam) & o83 1Y 8
Seyal St} vlTiET ALEA] E5] AR Ast 55 o4
(respiratory depression)t} @ 2+ QY (hemodynamic
instability) 5-& % 2%l %23 A%t 8.¢lo]ch. " glam
| En|d(dexmedetomidine)-2 55 EA o Aul(delirium)
of wpgo] o9 4 & FAAE 7] BES e FEA ko
3] HofoflAf o]n] ARG E|o] et E AT Y| v g
dut-2-ot=d g a5 Al(alpha-2-adrenergic agnoist)
2 A AAE G3Ksympatholytic effect)E &3, 214,
FESL YR 2E aTE 2=t HERol v|R= o] A9
UL F A5 b Aol HAEITh= FollA o]n] l=oflA=
201097 5-¢] glavg Erdo] A& uh] 230
AREE7] AlZLstal o, A4l mEE 9] tiobo = of AX| AL 9l
£} 8.9

£5] 0.518/kg2] Fot 85 580l 24 FYsta(F 8
of m} 1~28] 4k So), o] % 0.5ug/ke/hro] SEE A4
FA(infusion)}& AIgict X4 Aefo] wet 4402
0.3~1.0pg/kg/hr& 2850} Q5o dAvdEnd o
5 AR R T 63% SRl AIA 71 oF= glo] s A
HEXZAES 1H 4= Ut thE B0 Algo] ¢
Al 1]g] 0.3~0.4pug/kg/hr2 FJS AZASHL AleS XY
stA Qo W} 0.5~0.6ug/kg/hrE Fd71% 5H3
o} dAn g End ARgol £ F7)= LA AA &
ow, 18 FolA] Tz dup-2-ot= g 4-8A o 28
S ol A5d o Unh vtEE v 0 o F9F wst
£ Zdet @A QA= HA o E |AIFHJ O AW
(bradycardia)®] B2 tha T} !

Yol A (Precedex”, FHatslo|zpAoP et
AJE 0 2 09} 9] om] T AZ"(100ug/mL; 2mL/vi-
al; 54 @ Q)e} Tejq e A e A3 (4ug/mL; 20mL,
50mL, 100mL) Wel7} S Eek. TAIE S4o] ofstel o}
St Y] NAE AAoliAl= 1ps/ke] &2 1023F 7HA] &
o g Fofslal, o] F 0.6ug/ke/hr= A& FPS A|ZRIT
gl whet 0.2~1pg/kg/hr 9] HollA 9 &5 24T
T At 57do] A2 Al B9 7MA] &) ARt Fo
D 4 QAth ARl ] AlEolu Mgl A2 e

S
2]
(minor operation)9] - thHE 1pg/kg® B} 8F2 F

=
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Yot =EA Ak 87KH0.5ue/kg) O & Hot S Y
3t AL & ek 0]% 0.05~0.7ug/kg/hro] & & kS
FASA=T, 741 85 §lo] 0.5ug/kett 1.0pg/ket 13]
Foi gt 91} Fo & §10] 0.25ug/kg/hrit O 2 /4] 5
AT BT YAct

FHfAlEolA9 S E 5] 2R &S 20w 4

Zren, th&a} o] B ax]o] QltkTable 5). AA| S A
MR 8AE BAFNA ARGSH] flsiA = HA Fot &3
2 FAT AJAA ZHo 1pg/kg T2 0.5ug/keS 10E
52 587 FAT £ L, o]F 0.2~1.0pg/kg/hr ol A]
HEg £ 2 A&, §AS 5= 9tk 52 0.1~0.3ug/keg/hr
B £ 2 A Zoto] whgof whet £7H4 0 2 4ec/hr (T
2 0.1pg/kg/hroll 5i9) S92 SFalE 4= it

4. HHEISY MAFERIQ| ZAIQt &2

thEFsd R HAY 7153 3FE-0 2= EF(hematoma),
A= WA (distal artery embolization), AFA] 3S(critical limb
ischemia), 7%, =W ¥he], 7Hd S W= (pseudoaneurysm),
B Bul=3(retroperitoneal hemorrhage) So] 9t} A
2 B9 S o 2~10.7% FEE B E T Yoy
=5 ARt Y240 2 FE5(common femo-
ral artery)o]| 0] 0] =t A}t F-9J7F Y7 5& - 9(more
proximal), &3] &S] TH(posterior wall)o] HA} &
=739 FEuEgo] BA7L HrH0.1~3%). . FRuEE
o] YsHH Folu A2l 55, F7-21 2] H(Grey Turner's
sign), B8 ok, viFE9] 44E 8 (periumbilical ecchy-
mosis, Cullen's sign) 52 EY 4= 9JoH, XA A X|d 1LX
o] lof i So| TS = ok E3h Al & F #I5t
2 Uehd 5 et 53], T}

o
Y
1
o
1o

S

B NHEE3(oozing)o| U EF
%= glom g ZPH3) olstolof gttt > A

Table 5. Use of dexmedetomidine during endovascular procedure®

A 5-919] F-(bruit), FE(swelling), 55 7HsHFL
3 (fistula)ol] 583 Aot} E5], WA} R/ 2 A%
(more distal)= SHMEF(0.1%)0| 7HISHF(1%)7}
A 7F540] Bollet S ojlsl 59 28} AAE
&3] 8915} 1, =4 YEl(intensive manual compression)
ojuf MM &S A 52 0 & JE{stofof qtt. E, 7HIEHFL
BTHWETE Al F oj H AJ7to] AubA] S8R = 7
7EOEE Ae ¥ 153Y /I wd &Rls) & a7t
Atk? A A (late) FHEF0 2 ] FH FH B0l FEof o
3f ) &] 417 Y¥Hfemoral nerve compression)©] BHAYE 4=
ULk EEA| A FA] 2folo] 21 Sl thE 52 v
7HAS 4= 9l o, Al Fofl ERlE= 97t tF=olt}.
HEL2 5K 0 (R wiaFo ) HAyst] wjEol ¥
O 2] glo|E AR AR Ao et Aled 57 E ]
o 4= Sl

A @ T (vascular closure device)E AFRSIA] = 4
< Q@ 7|7t F83] YA E(manual compression)sh=
Al a5ttt A2 29 AH(1~2em ) YEbelH, &3]
5F 4] A(sheath)E AzHsf 10~158-S ulsix| g, Swlu
NS Al S W2 SR AL Y @H-ESHA 5
9] oFgo| FojH A7t Wal, FLof= 8F o]4de] th+7
(large-caliber) A S 53] AFRSIEE ©] o3 7|7+ &4
SHA retsfor et A E & RS ] MY A7
712 23], HARLQ & Y80l 2 W, gyt
AR AN AHEG HpHoz -
T = 8~ 12417t A E AR Fof| = 2~4A17H9]
A A0S QAW A H o FAL 4245 of
StEloht, HEF A=A A A, 258
Sh= AR 2 AAIE A H B R, £ o] {7 /it
AEO| A Fa 12417F, AA= 24417t &< A

by

O g

i

0|

Initiation of infusion

Maintenance of infusion

Loading (per hour) (per hour)
Primary 1ug/kg” 35mL 0.6ug9/kg 21mL 0.2~1.0ug/kg 7~35mL
recommendation
Whalin, et al.* 0.5ug/kg’ 17.5mL 0.5ug/kg 17.5mL 0.3~1.0ug/kg 10.5~35mL
Nii, et al.* - 0.3~0.4ug/kg 10.5~14mL 0.5~0.6ug/kg 17.5~21mL
aP_rec;adex Premix® 100mL + normal saline 100mL (400ug/200mL=2ug/mL) for a 70kg-weighted patient; °For 10 minutes; °For 5
minutes.
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= AR AT = A= =
%] 4o hEE AR AE SeLo Bl % 24
SIU(EE, AEEE, 55 WakS Rl oot v &0 &
Qs (popliteal artery)d} ZulE®M(dorsalis pedis ar-
tery)2] Wut 811, 512 9] 518 42 EIsHof gttt E3L
A A} 1T 2L BB A AL M o)
A wEstofof ity o F=7] o] tish Fsial HAL AR
ot A& ZFo= F4 30~60E0T} RIS £ s
Sh=A $t

AEEFE= fAd(collagen disc)E o83 HAEY
(arteriotomy site)S 25} Hh2](Femoseal®)1} G A&
(nylon) A& B4}5H= 4] (Perclose®)o] thEZo|H], A&
Aol Aot Dt AJHof wheh e Ent. &3] 8F o] 42 4

]

20 tisiA = 58 HAE & o Aok Aol A, A
Al Y= A 9] A eTt= OF 914 ARE- Fofl= ERE A
F=tt. 8F 1A E o] &3 TUWY AR AlEoA HA
3 HA O AEETFE AMRE AYE B, A8 A5 ES
98.9%F oLt 5% oA AR PFo] st
Pxo EW3 TS WQF 51K &2 Scmu|gho] TiRE
ojgitt. thE HIAE HSE AEES Elow, oF
0.6%°14 7H35HF77t BEEA.” tAd w49 (g
TIe gA3T9 98 MA(disc migration or embo-
lism)oll 9J3t 31%] 3do] EBA WY 4= Y=, 4o
T BA1E 9 oF 3009 Fofl A9 A2 Ay shA] ok
T} 8F o]0 #|AE 085t AlgoA AT ARG o] F
ESH HAELY S TS S 2 20.4~0.8%
2 B1% 0] ek shA|ut, (=T ARgo] ek X Fof H]
Sf AjF o g sttty & = {it o] EXH9 A8 A
& 9 A #H dH5Y I Zol= Atmt v g,
ofut I 5O FAU X8 A AEH DEEF
9 Ajo] YEY Ao Y7t A JFEol 2 2o 7}
At st e, A1 W9 Agof= thft 8 RlE0] 118
E|ojof ot (R @ -9 ARgo] At A4 /42| H &3
= 9 5 = A, AQEF ARG Hitt ¥, A
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