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Carotid Endarterectomy : Techniques and Perioperative Management
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@ ABSTRACT

Carotid arterial disease is the most common extracranial origin of brain infarction and accounts for about 10— 20% of stroke and
50% of transient ischemic attacks (TIAs). Significant changes in the treatment of this discase have occurred over past few years and
relative: importance of carotid surgery is on the increase in the prevention of ischemic stroke. In this article, we aim to review the
basics and the recent controversies of carotid endarterectomy. (Kor J Cerebrovascular Disease 4:104-9, 2002) )
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1. 25Y A5 YAMSA HE(Radiological evalu-

ation of carotid stenosis)

o] P& Fito wielet Fng wdsh @A ol
dt Bo] 55 P 5o 9% & 449 atheroma
plaque)®] Y959} = =Wz (mandible angle)3}]
dH BAE Fo A FE 589 2 (carotid bi-
furcation) -9 ol& Hrletodo} g} 53 upg B
9 (external carotid artery) S 25E VYo s B9 A E
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(intraluminal shunt)\} ¥ 2.3 (cerebral protection)®]
AHE FFE AR of 3k 838 V|Ee] HER o F
seit) gH ehde] & Hgulo] vl fhxke] g2k A
%71 (delayed phase)?] £7& Fof ZA @3 o} 3=
o ol vgEEH o2 RE w59 (ophthalmic artery)
& B3 $E5EHoRE ARF(reflux)HE EFHIF U=A

& 39| ZA #Hsof gt} o] AR EAle 14
To upet 8] TRl SEFHE LT AF F YA

RE 243 F83 2otk ? HAF HAE A3t
- Qo " ou)s(vascular reserve capacity) W #%
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1) EM 34 (Surface anatomy)

o] AP P4 %o FEazHanterior cerv-
ical tﬁgﬁgléjﬁi 23 (sternocleidomastoid muscle)2]
%’z‘%‘ﬁ(anterior margin), ¥M<] 3} (low margin), 4
- 79 £ (cervical midline)o} AAZE o|&T} °] 74
Wl A% 2 S92 carotid triangle) el &
o] o]oIR|A| ¥y H53 A2 (posterior digastric mus-

cle), oA EE 2 (superior omhyoid muscle), B
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2 AA ADRAG P o] FHL ¥l>EZ(platysma mus-—
cle)ol] 23] Qo gl =417 (facial nerve)d] E7E4]
(cervical branch)7} Aufjgic}. o] ¥-919] F214E& +4
e AAEE F2H5 5417 (lesser occipital nerve),
E3819417 (greater auricular nerve), 7F2 5417 (trans-
verse cervical nerve), Bl 214174 (supraclavicular
nerve) T2 & dIEE Bd7](cervical plexus)old AlZF
slo] BHlZ9] oA dslzz oz o3t dZFAA
o] ¥mA17 (mandibular nerve)2 Qe @ (rioso-
rius muscle) 3 B3 olglee] F&{ol gt

) WA (Carotid triangle) el £ MNES

U7 (hypoglossal nerve)S EEUzte) 4dE
|F= 734 (digastric muscle)ol 15te] 3514
1 X7 #(hypoglossal canal) 3 =W (skull) §7e
e} 3le) U] 9212 (intrinsic and extrinsic muscle)
B¥3v} 39 EHEEY T (geniohyoid muscle), ol
EEZ(thyrohyoid muscle) & 5371 (cervical plxus)®]
A REE AF AME derh, BN (ansa cer-
vicalis) 9} #2417 12 (ansa hypogloss) ZHH Ve
272 g Ridol U8 5o F&T, A7 EYE
Z(omohyoid muscle)®] ¢ ¥4 (superior belly)-& |4}
B}l gl n|F$Al (vagus nerve)S E89 T (Gugular
foramen)& Wt U9hA] Q15714 (pharyngeal branch)<
F5 7 (laryngeal branch)& o] FF(larynx)¢t <l
F(pharynx)9] FHE g F99] $5-& Alsta 72 A

< Y33t} ? Q54174 (glossophayrngeal nerve)<
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Rl FZ(stylopharyngeus muscle)S Aujals | =5

3 th(carotid sinus)dl A& e HFWED (carotid
body)9] 2zt AR AGE @dstet ol Wit ng=
(solitary tract)e] & (nucleus)® A#HHT}

3) S5 AI(Carotid triangle) 12l Fu+

dbg 24w (external jugular vein)-& B
clavian vein)2.2 W& = ZWOoR £4 A
£ dod|e AE =B AT 559 A ol &5
29l (internal jugular vein) o2 9E=EE 2 7] A9
o] gle=dl tir] WSelA AlZste] ej&o= H
2xanx &Eguos AZddr) o5 2dF A9
(common facial vein), 3% ¥ (lingual vein), 3373
9 (superior thyroid vein) 5 H&ud& AU7tRz
Ead 24 BHstRn iR A dAsA €0°
2= A9 (common facial vein)o] &3z} A7+
g 55 wolsd] £EFUN dE0 R AAEY[E g}
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4) 2SWA I (Carotid triangle) e FYTE

7 &5 (common carotid artery)olAE 7147 §1
on] upgEEd (external carotid artery)2Z2HE o=
BAEZ 71 £33l wyF o whEE Flo] Aited
(superior thyroid artery)el® = 912 3%F(lingual
artery), @ZEW (facial artery), 252155 (ascending
pharyngeal artery), /8% (maxillary artery), &<
S5 (superﬁcal temporal artery) 5-°] ith.
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F<H9] (supine position)dllA] SrE9)e] WZo T o
22 Be7 § 9 B9 okt ¥ Ald At 1 35 A
8 FosiA 24 F=F Fgof gt HristA Hil
2 5y J1 $E4d9) $1x)7F B 7ML AsHA
vz E59S Qu siEA Hol ool ofdA ¥ &
F& A HF39 (vertebral artery) CEHE FE A
o] Q& ALE B H3Fuo] FrisiA AA HA He
2 AEg 9% £ 5 U2 ujsjof Ik @, 7
o w3 ¥0)4 (vein patch graft)E s&sta givid,
F%7% 9 (saphenous vein)¢] FH| & A3l HelE v
- oF gt}
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obZ gre 4 9o AP (parotid gland)9] o FAES
wkg] slo] o] gA] 32 (capsule)o] A LA 2~
A7 v gte] 9= 2o 7 AYAZY. ZEHANZH
(carotid sheath)& ThiA W 24 24HA v st 7}
WA 7] 5 SR UL ulat BEalo] of ok =215}
WA ueE Agskd 2Eue ge nRage ﬂ17ﬁ
Egua) &Egullolo] XeHA ==t HEERNA
oA} 743 Tk X BHA HER "] FojE Pﬂlf}‘?}.
g ¢bAdg de g elMe £EFUE JFee A
XAt sHed WS AF-2HE] ARl SEFoR
AZE = AUEL B 7fE2A2A HER eyt 8
t} o]lE F P H2 AL 2dFF Yol ojF =
2~3709) A9 77 B Y& F Ut olES BT B
dle] FoH FEpM YSo R FFow %%‘1'1?‘ AR
B3] =E3AE S Utk 799 53
Azt Yo 2 As|a E5T 9 % @ﬂ* o}, o] 2
o] BEEulo 2o g, JZ:’-_—“] 2 A7
= 9 E AASY T 2
F417 (recurrent laryngeal nerve)d] £ 2% &
AT}, ] A7 A SR Aa ARE S F e TE -
Z(thyroid cartilage)® %W (hyoid bone)<l
7 o] & Atelo] X|5HA Erh. At =
F33] HElste &85, vEEE
E9 (superior thyroid artery)5<
stHsly & A B 2YES A
PEEF o 2 HE 9] EA]=8F AR et=A]
C=2H £E599 M e FA2T 5
golgopsln wEH &5 L A of
2 2 (omohyoid muscle)ol]l <J3] A AQAA ==
| o1& AAEA FatE AUToE2A E5H A =
2% B § Yo} FEAc2RE FHHo] WHE
EA7 518 (ansa cervicalis)®] A (superior division)
7 ol = EE &89 A (inferior division)7t 573
o] o2ox M2 AAHTA & o|FA HE o] 7
$- sHgsle RHE-S Bo Aote BegdoEx Bl vt
7t 23 golsl 2 = Ak AR s dE AlA
oA gelHojof e FATREEL FILD. oEE
&, B, Wil vgald, 54 aE, 242
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4) 4% BNz

A€ 3“’?*5}7“ TFZEo] ¢Ad] xEFH 3 ERIE vhed
' EH x9S B 3l 49 HAE AR &
Z3) o 23t} 34 4o 27 H A7 (emboli)
SR G Foldtt. TR (arteriotomy) T
Zof| | utl e FMFAlstn HE 57 RSHH o)A
o AlgFitt, o] F EFle] FUIZ(clamp)E SEFH
AY BA APstn 25FH v EEE O og A
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& Fu Adgn Aie 2952 &
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—0 prolene_i stay suture®
. Penfield dissectorg o]t 403 Y Aol
Elc leavage)é o] gdle] F F2E Alo]E k] i}
bl A TRl AHRE I3t BTl A
3t TYRoA SRS F9] ey oR FE fHsH
(circumferentially) ¥2] & 5 Pott’ scssorg ©]-85tq
TR ERE FoliH HEE T2 AP}, v s
Tz A EddA S49E 94 Eelsked S99
2 oW (eversion) AlA HeEld ¥ At} mpAeo s
ol Qe &Egd Buxe S4WE AR oW
Wk (intimal flap) 59 A4S =71 93 feathering
techniqueS ©] &3t &Egul o2 HE] Holdr}h =4
o] ks AA € H A O]Q“ slo} da w-g A4
317 #AF F 2227 (debris) $& AATT. WA
Z¥lskA Wetske] 248 SR Yok 8-0 mono-
22 Bal(tacking suture)< A3

o £ 4o
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filament prolene® &
gt

5% © _

E3llE 504 6-0 monofilament(Prolene)2 ©]-8-3H}.
B3 %JH -ri*r‘ﬂ offFoz % Z3(continuous su-
ture)< AlEst T B Eo 2 BE] = 9Hol LEEMWO
i—.—Ei Eshe) A& TS AR S ol %
A kel A & 2709 BEALE Fol AU B E A3
28] A 2503 REEd A 2YxS
AAH o2 Zo] 19 AF(backbleeding) AE=E U
o} 50l $EgWoRHE] AF G WP Fasi o

il

oAS &
R i =lg=

Aol 2EEA F& A9 &5 Y97 - (throm-
bosis) & —4”% F 9enz o] e FA Fogarty =%
(catherter) 5% o|-&3tdd &559 AT d95d &

Algor gt FEE qF
FAH W AN E eH Balr] Aol dlntEE e
A<= (heparinized saline)E 271591l A ) e
2xolo] ZYxL g %}\]XA o2 Zo] Iy} AR ER
Hel 287 59 wlES $53) o B3 & F9s
= ‘:]”%J'} 7{=_g_ THZ “r-4 A F. A v
A3, tod LEZHE 7kl IAlE T
A AA A (embolic source)E vP2EFHIS
oz wWjEAZIY T LW FYEZE AP S5
%

S

N
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A angloplasty) <
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< ANF oz sl &5E o2 RE] HEEE
29 JFE Fiosle] Y9lHe Fxaer] 58 GA] v
do g &3l 55N v FHES)

oS SR H A AR A 2
o|A|7]ql| BAte] HtE o} 9
A #2435t Jﬂrﬁv 2 013 W EEFS oHislof st F
Froarg Ao s $8-2 Oxidized cellulose®t 22
=4 AGAE -‘?—?51"6}@ A gz, FYAE AL TR
283] Mol ¥ A% 2Zd Y3 €& dEsHA /\133

<2 AAT H wjEH(drain) < 3 B

d

of
(]

o

bl ety rql:',_ o] o7 B3]
28 3 NN

2% & 71=apd w2 T (extubation) S 3 Aol

W AFE FHhdse] sfo] oto] FAT S e

t} 2% 3T 9N Zhe 233} oA FAF ZAET) oA

Nl 714 $8% AL Ut Aot Tt =4

Al AHSE 5 Qe oAl E
Labetalol, Angiotensin-converting enzyme inhibitor,
Hydralazine, Calcium-channel blocker 5] A=t 7
z+e] Abgol k. ARk AgE AR FHstn A
& kA& nitroglycerinee]Yt labetalole]t}. 53] labe-
talol beta blocker Yo 2 A o] F3py} A3 F
#}-go] Ho] Algo] folgt Al & 4 vt A F
F37} 788 hyperperfusions ©S 8212 & e
Bz Fojgof 57] WlEelrt}. 3 nitoglycerine &%
Zd Aglo] gl Al glo] 53] & F {83 A7}
g < 9ler, angiotensin-converting enzyme inhibitore
2384 AXAH (congestive heart failure)3katol] glof A
£3l7) & FA7 B Aot} Fulte] 2H L #3571 ¥

Nitroprusside, Nitoglycerine,
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& 140 mmHg ©l3t=2 FA3H s gt iz thid
I8 F ZFFT(cerebral hyperperfusion syndrome)<]
A Z2hogs Bxd 2AE S8 oMHE £ 7hA

Z(seizure) 52 E 47} dEd o]d F4o] el A 5

) [}
Z7] BALGS Yt 2L 7ol 1 oF WT
% Qe AWHQ ¥EP e g & vk? S I
3 i) Tl ARsof sta sheEd we AT
ol 7ralA = AA (titration) skl A4 LS Aok
T} 7Pl we) Sxke $xoA sl B A A
oz

o,
=)
]
o

=g FAsls| ok gt
Controversies in Carotid Endarterectomy

1. General anesthesia or regional anesthesia
221 vl o] AL gale] ek %‘” T EAJ_ i%—, g
59 ATy WirE dE F
k= el HE S §lof 0137‘4 AL ﬂ@ o] et
Roju}t A1A4stA Hrtg A7 A G413 (elec
trophysmloglc monitoring) ol &]&& $=5td fith= T
o] gt} & F&= & 7t A E<L(intraluminal shunt)©]
AHE B2 9x] A7) e AR o sk T)E
‘o=@ ARt o)k Y B A4S AR e T
& v ek & vlg) Eejek Moot A FAte] 5
Folut BG5S 40 AU F flomR HH T glo]
“m-$ A g ol ghE W o] YU

i -4 o2

=L

nii

2. Monitoring technique

HARPe 24 59 A7 (monitoring) ¢ 717
A g4 g2 Adshs 24184 (monitoring) & U
o] A7V 4 . =
scranial’ doppler intraoperative rCBF, intraoperative
kA wslE 7Aehe AlelH,
: E‘EGL} somatosensory evoked potential monitoring
° A7) AeleA ﬁﬁ}f“ 7”\] 3l Aot} o] F7HE
T 2T 7 & 9lod o} dHdog Brbssivt
'3}“1 M aagis "3?45“4 tﬂﬂe g sk AR e Al
7t B g gttt shlen ofFollM s HlmA Ao R
2N & 4 9l EEG7L 7}” B34 A & £ u?
3 EEGE 43717k o8¢ Hol sloke Mol exle
EARHE i H2 78 compressed spectral ar-
ray, density modulated spectral array ‘& £ HlAE7}
= #4317} Hhqu S0 84A 7 gu| R Wol o] &€
4 91 Aolth, |

stump pressure monitoring, tran—

-angiography < &/

o 01
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3. Intraluminal shunt

ZEol JudAe To) TAshs Q2 A3 A
o] A7 delo] EH AF3 (hemodynamic)olh7] 2
th= A4 (embolic)elghe 4, 242402 =% (shunt)
9] 71% ¥A (malfuction)o] &% HAHA &< 277t
drhe A, BTG AEFEE ARESE 2] Slo] ddA e
2 FEFo WEF Nnr) wrhe A& 5o 4R #

W7 A2ed #94 (routine) AFE-S ¥Histz 3lom,
el

A& oI FE 21 FET & Uk WE B WallA A}
$& WS Qb0 B 4 B FEF W) 4

A 8wt 493 W8 A A A o
& A7lol} Aaje) ARE Age] vFe] & W 44
Aolo] %2 Axe] Fllgths R

HEF0 T=

A3IA et 4% 2 BEuoznEe] FF Avhe

HAro| 742 SsEn a A5 u HEEY
Jdoz 4 9lon] R i ALE AR A I4HE
A4e Ao A9Edkn Azt A £E A a8
zgdeie] AN duESdoh} HuEEde
Aego] 283 Ratn AZHE A TYEABE
e AR oz medor & Zlolth BUYFAEE o]
23l A9 wie] el e 1989 EEsuld] WA A
sha hgol e2Fulo) kel et

~ 4. Patch graft

FEEAE AR ﬁxc} AT, %%““jﬁﬂi(carotid
bulb)e] A= % 1A30] 222 T AR Aof
2 Hagle | e T Ul S (intimal hyperplasia)

WAsle] £3) ozlollA A3 H(restenosis)®] Wx=E
o] Fohe= HoA H3Eo)H (patch graft)e] o]&e] A
715 3 B3 AlRto] AojRIBR R Apd Algte]
o]A]B9o] A&Eo|(eddy)s] HHLR U3 IFH
ool W7ol Qo FHE o] FHoE FUF
(aneurysm) FAo) 3l £9] 7lsAe] gerE iy
&2 B gir). Ao AFore A FeF A
?_ﬂﬂo] A2 A% A BEWe F7)7) ofF e A%

>~

_,

N ol WG dlo

_u O

A< |
7AYo WAAS AL WokE AS H9E Idg FAut
29 = 2 7} Qr}? H¥o XHEE% Gore-Tex(Po-

Iytetrafluoroethylene, PTFE) Dacron{(polyester fiber
medox woven double velour), Hemashield(Microvel
double velour impregnated with bovine type 1), &
7 (saphenous vein) 5°] 29 o]E Az W& F
& ¥ HEFo|Y AR B HxE AT 2ol g

L Aoz Jehgrt? e gt b Aeldolghs A Y

’



5. Brain protection

713 %ol ALg-3h= 21 babiturate?! Hl |
F37} I=E 812l EEG 4 burst suppression= =
fof sh=t o] % 9| Atd vt (metabolic rate) &
FaNA HEEE fFEsh AT71% A 8Hmyocardial

P A

4% 8 (intraoperative hypotension)
FeF AL R

SEREED

depression),
L& el Ata FEEe] EAIEY,

%Ei Med B /\17}01 A o8k Wo] ok Bt
A% At B2 A1 gd BA7E etomidate?}
SJE:A=pg zﬂrjr AApel AgtE AL H].E]—Oi B w

E BT A YRS S v AP Do Ay A7t
' ua oA B A A 2Lgo] FEEA| ol F At
Ealo] o 3E)E Bt Soll A9} 2o A FE FAjolA] o] &
sk o] ehgstelet yzhec

6. Special consideration in total carotid occlusion

A HEF AN TF AR IS AT A5
&Bzalo] ¢bdd] v Qe RS Washs 297t Utk
°]9Jr 7}%—8— gzpo] 734 T30l Fov) 5] FEo] Eld
77} s s olof @t o
%3] #3< (external carotid -
internal carotld arterlal bypass surgery)< I#{dte
AS7t ge uEue] HAH A)7]71 eefE Ro] ofd
A A 129 A aEEer gt HAEH £5F

S AEE AZ F Ao A sy Fxe S
Fpa 2P Bojais Ao 43 Maat & 5
= _ '

Fed 99 298 $E50]) A A 2 R
ol A% uPAEFudl e FH 2PES H=A AF
o sh npgEEd o 2 RE] 5 (opthalmic artery)
< 58 £E8%M0 29 AR (reflux)e FF-9 F=5 W
=A] 1o} g}, éﬁ wl o o] By} YAEM] =
Az A4 ArFe bEL ol &

- Bl

4
a

HISIM - S

=
[ e )

rE

229 -

A
=)

ﬁO
1o
oer

t}. olo] Y3t & v 2ot A EFH A
% (conventional carotid endarterectomy)$t Zel E%
WS 27 B 2T 995 e Tul ANE g
% Ze- Forgarty &34 9 7~8 emd %= &559] Ul
7oz AR A7F forgarty balloonS F4lste] E7A|
71 H 2A2YA Folditt, 4 (baloon) ol lu-
men 5ol X wWi7pA] FrolFrIH Sdvte] 9ol
219 31 (blood clot)o] AAHHUA SAZY LB o
238 ddo 77} AT wEE 7t back flow
7 94& w74 2~33] 2L procedure® HHEGH H 314
2 YubdA) % (convetional endartectomy)< AlsaL -
nzt}, 2~33] ulE o 7 mEEl ulsl oﬂ%_% =] &3]
A} & AlofollA] 733 %H-r«] B o] o} 7}
oA 9o, o o] F HPeA| & stumpectom s
A#sla g vRAY Fd F e B 3] £

&2 7|0k & Aot
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