creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

2

gie

2022

-
) .

7}

of
sl



L
H

=
o

AA BAE A Hol
Aol )Xok BH AL

A study on the location and severity of carotid

artery stenosis in patients with acute cerebral

Collection @ chosun

infarction

20223 29 259

At o3l



o

_

N

in
E
1

Tor

20219 10¥

7

[e13
<1

Collection @ chosun



—_—

0

Njo

—

~e!

o

giv

1

2022

Collection @ chosun



1

[. Introduction ——=
I[I. Material and method

A. Study population

B. Process of acute ischemic stroke

C.Data acquisition and classification criteria

D. Stastical analysis

[II. Result - ——=

IV. Discussion ——=

V. Conclusion ——=

References —— -

Collection @ chosun

11

i1

v

10

11



Table 1. Baseline characteristics of the study population—13

Table 2. Characteristics of the study population related to

acute 1schemic stroke management 15

Table 3. Logistic regression analysis of true proximal ICA

occlusions 17

Collection @ chosun



Fig 1. Shape of the proximal internal carotid artery

occlusion on computed tomography angiography (A: blunt shape;

B: non-blunt shape) 18
Fig 2. Receiver operating characteristic curve of the length

of the internal carotid artery stump on carotid computed

tomography angiography. 19

Collection @ chosun



.
T =5

A study on the location and severity of carotid
artery stenosis in patients with acute cerebral

infarction

Ha Sang Woo

Advisor : Prof. Joo Chang-il, Ph.D.
Department of medicine,

Graduate School of Chosun University

Objective. Acute internal carotid artery (ICA) occlusion causes extensive brain
ischemia, and accurately predicting the site of occlusion facilitates rapid
revascularization and improves prognosis. Patients with suspected proximal
ICA occlusion often present with distal occlusions on computed tomography
(CT) angiography. Hence, we evaluated the clinical and imaging factors
associated with the determination of the occlusion site in patients with ICA

occlusions.

Materials and Methods. In this single-center retrospective case-control
study, we evaluated 102 patients (mean age: 74.6 + 11.3 years) who
developed acute ischemic stroke symptoms within 6 hours of proximal
ICA occlusion, which was confirmed by CT angiography. The patients
were recruited over 46 months and divided into two groups depending
on the agreement between the locations of occlusion detected on digital
subtraction angiography (DSA) and CT angiography; the occlusion was
categorized as a “true occlusion” and a “false occlusion” depending on
whether there was an agreement. Subsequently, the demographic,

clinical, and imaging features were analyzed.
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Results. Multivariate regression analysis, performed to identify the factors
affecting the agreement between the actual ICA occlusion site and that
detected by CT angiography, revealed that the shape of the ICA occlusion,
the distance from the common carotid artery bifurcation, and atrial fibrillation

were significant factors.

Conclusions. The shape and length of the ICA occlusion and atrial fibrillation
influenced the agreement between the ICA occlusion sites detected on CT
angiography and DSA. Accurately predicting the occlusion site will improve
patient outcomes by facilitating better procedural preparation for intra-arterial

thrombectomy and a shorter procedural duration.

Key Words : Acute ischemic stroke; Computed tomography angiography;

Digital subtraction angiography; Internal carotid artery occlusion
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I. Introduction

W74 59 (Internal carotid artery)< T/ FZ2E A& FHss 74
(Common carotid artery) ¢ 771 ¥t &4 & shvfelt;. thE ¥ X4
7d&® (External carotid artery)< W74 &K} U7 o] 12
TR QPAHe] oY FREC RS TS o] EA7F vk W
(ICA)2 ¥4 (brain parenchyma)?] © TE
shot. webd WA s #HHrt A 2T A9 FHEAETE F9 WA
Jat, 2 o3 7F w2 gt 53] AA| ¥ 34 (ischemic stroke)
4 <959 54 #H4 (acute proximal ICA occlusion)o} A¥E 2
A 7140 Ed FWH3E (large artery atherosclerosis) =& 438 AMAE

(cardioembolism)©] x}A|8}= H]&o] =t} 2 3
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>

HE o] GAHH wHAHMo] FAFAMTEH FHAR HAA APgH=d, =4
o] A= 9o FAF-E  ‘Ischemic Core’ il 3, FAIF-9] F=HE
9]2 'Ischemic Penumbra' @3l 3}, penumbrad] Q= AAMNEEL 7]%o0]
Hol o, dR7E MEEY 3Ed & de 7P &4 dH Ao 54
AR HAZ T ol HxA Y IPgs o
HANZES 3H/A7IAL, HEFT B Fdolddd dojus HAMe] AEs WA

o

A A< (mechanical thrombectomy)

A|&Fal, ischemic penumbra2]

AR ES o] &3 F29 thx AlF¥E (randomized control trials) ZA3} 7] AA
(large vessel occlusion) #x}e] 74 2 7|5

A3E P4 A1 o] ERrEHAT. oo wek, dAl, 7IAA dd AAEE

o] penumbra’} FE3}al ischemic core’} ZHE thd¥ #H o ETF A 8HO

2 el AgHa Yok,

=
ZS|

o

dnbdow A4 HAMN oASArE Hdel =S =494 =%
(hemorrhagic stroke)< 7FHAstal 7707
o ¥ HHE Flstr] s AsFEH v ¥ =9 #9 (brain computed
tomography (CT) angiography)E Aldjsl=t], AFE @3 & 2 FFL %
A AR & odoke el vt uiAEY (I SuiHE™ (middle
cerebral artery (MCA))®} x5 ™ (anterior cerebral artery (ACA))S.& H
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A% 7] Aoll+= ¢ (ophthalmic artery (0A)) €] tt& & EXA] (branch)”}
Ak, webA AA s Hd Feet Fask A HaH ds @3 29 294
N B2 s 29F WA EDW H (proximal ICA occlusion) x| ®H 7}

SA0] glo], A #H4 H9 (occlusion site)E d=st= d o]eLo] g}

L
N
>..

riet

s o7l Aol iEd w2 g dA Skatoll A A gk AIZE
el AAg dal A57F gsid B9 olsE 4%‘%% Aoz HFH
ard 4 9SS Bt k. (new ref. 1-6) o]x ¥ WAS® = 1%
w7 el ilEE Aol MW ™A= (intracarterial - (IA)
thrombectomy procedure) ol #H| F-91& AEstA 53t AL S8ttt 7
A F91o A wet FHd hA Az Hag AEr]Tet Als WHe
7] wjolth. weba] H2 9] Aggk o] shseithd, 1o steE A

= g & 9tk w3k, AEAL Hi RS daetn A%

7 AFE Als Yo ®Bo wEA =g 3 ¢ glo] AE AHE 95
T Fzto] & LA o9 AHAoz HH] Ut
T 38 29 FGoA WA F 3

o= A4 occlusion sitedl FeFS F+= AAES &

=)
r
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o
iy
i
N
=
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IT. Materials and Methods

1. Study population

o] A= 84 FEl-dlE AT (retrospective case-control study)® ©d
71¥ (single center)ellA 20161 1958 20199 1097b4] % 4671€ 3+ 234

1941 o] el $katE BA S, A+ 7IxF & A4 5”01 Ay gkA] 641 7F
olfell Wste] FFE wEs ddt 29 E9S AP dAES AT R
AT, o] AE T AAEA =4 (neurological symptom)¥ A#REH= WAE
o) R AT g9lE S 11ERkE st 2Eal F74-5 ™ (common
carotid artery (CCA))7F #HHAHJAY, A=Y FxE3l< (intravenous
thrombolytics (tissue plasminogen activator, tPA)) o] ¥ Aldst 7o &5
HH ¥ £9% (transfemoral cerebral angiography (TFCA))olA #HAEAE WH
sl AQfEe]l FJAEJD 9¥-S ALsta P 10280 HF A E3THU

}

r

2. Process of acute ischemic stroke

AMAEA HAAL (Neurological examination)olA] &3 #H2] (large artery
occlusion) = <&l At T4 =734 (acute ischemic stroke)o] A= H 3
A= 5mm FAY] slice® W2 FH AFEH = ‘%J?{r #<d (non-enhanced
brain C1)E #Yste] =84 HE=FY 7
3R FedA S8 A 47 304 olule] A Ay @ﬁ%sﬁi FoF 7]
ol Agre A9 2019 AHA/ASA 7rol=ghelo]
84 Z=ato] ¢llW last normal time (INT) 7)o & 217484 AL (neurologic
deficit)o] Agk = 6AIZF oluye] gxp= A AFH 9T d# =9 #9S
Algyste] tfd @ el (large artery state)E H7Fstivh. AFE o5 d8 =
g Fgol TYE WAEW HHrl F" @A F7HE NIHSS =6, ASPECT
score =69 1% & T HS F3 dHAA A= (IA thrombectomy)S A3
3G, AR5 A]EA} (Interventionist)s 3} (ultrasonography)E ©]-&

z2
gted 3tato] = EEYW (femoral artery)S Eelste] HAFZE guidewireE 4F

rm%

>.1|
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A%t & vascular sheath & 3 WHF=Z AYsFStr. o] F catheterE vascular
sheath¢to @ AJste] ZF7F o] XA 7|31 guidewire: AAZ F ZJGA=
T4kl d 7 (vessel patency)¥ S &% (collateral state)s <ls}
Aok, HHA7F gl kAo wel aspiration (Penumbra ACE series, Penumbra
Inc., U.S.A.) ©]1} stent-retriever (Solitaire FR 2, Medtronic, U.S.A.)E &

A AAEE APstslen, 48 Ads & Z5FE ARESIY.

3. Data acquisition and classification criteria

ofj

g

T A 9% 9 29 299 AdEs Hd% 9= (TFCA)AA W
™ #Hf 9 (ICA occlusion site)”7} ¥X|3}FH true occlusion groupl.=,
EUXSHH false occlusion groupl= FEske] M} oF 7]FE (electronic
medical records)@ GAAEE FASIATE. =S HH F99 contourol] uhEh
blunt type2} not-blunt typeZ T&#3}3t}. Blunt typei= semi—lunar shape® &
gnbgl =4S ey #HAad mgowm Aoeglal, o]9le] RS not-blunt
type= EF3TE (Figure 1). 2 7ol 22 1989 A4 oAb 2174 3
A7 Fostion, 7 S 1F o] dAEHA e Wi & UE A
oALe] oS FEFSIATE. 438} (Calcification) A¥-+= HFH @5 I3 =
% #< (CT angiography)’ proximal ICAZH-E] 3cmelu]e] £dol4 housefield
unite] 500014, WA 1mn® o] A<l area®] FF= FAIAL,® carotid calcium
scoreZF 1000]7321 A= A5t t). length of terminal ICA & ICA 7]A]H-9l
A HAE7LR o] Adol&E Aol ar, CT angiographye] MIP (maximum intensity

Lo

projection)o Al manual® ZA3+HTF. Perfusion mismatche] 7] perfusion
CToll A Tmax >6s¢]4el o] cerebral blood flow <30%°]% 7A3E JIHT}
208014 B A9z Aelaholnt.

4. Statistical analysis

ALEWM T = Student's t-testE AEUTF. WFEH  WI = Pearson's
chi-squaredE A}&3te] EA A o2 EA5EA . p Fke] 0. =
Hog F9o3 A= 31X t. true proximal ICA occlusion o J38FS

AALE Felsty] A 22| ~¥ F]# 4 (logistic regression analyses

il
(o]

_4_

Collection @ chosun



slAEAow FE Iz AAHES p @, alR (244

Z}A]) gk 95% A=
Aed HFH 9 g% £ #9 (carotid CT angiography )7dol A terminal
ICA length ] w2} wWHREe} BolwE AA 317] 93] ROC curve (54 #4)
7 AEAY. BE dTEAS
Inc, IBM, Armonk, USA) & AR&3ISITE. RE SAEAS BA X219 SPSS

25.0 for Windows (IBM Corp., Armonk, NY).Z A}-&3&}e] A3},
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I[II. Results

Ao BEAHE at= E 1029 (False occlusion group 629 vs. True occlusion
group 409) oJgoem Hifrlol:x 74.6+11.341%9tF  (False occlusion group
76.4+11.0 vs. True occlusion group 71.9%+11.5). True occlusion groupolA HA}2
vl go] =gkl Wb (False occlusion group 41.9% vs. True occlusion group 80%,
P<0.001), false occlusion group< atrial fibrillation® ®]&o] ¢ ¥a (False
occlusion group 59.7% vs. True occlusion group 7.5%, P<0.001), ischemic stroke2]
HA=Hel f WIHSEIHTE (False occlusion group 24.2% vs. True occlusion group
7.5%, P<0.035; Table 1). A5 W<l ZA| neurological symptom®| severityi:= F+
rol zpol7b giloyd, EAAH O R true occlusion groupd HY Al o Tt o E9
th. SHAIWE, 37HE mRSelME T 3] Aol @l9dth. Brain CTA perfusion
mismatch Bl €2 true occlusion group®lA © =9t} (False occlusion group 97.4%
vs. True occlusion group 80.6%, P=0.015; Table 2).

AFEH o= dd 2 A4 proximal [CAS] EAS A3 X, shape of terminal
ICA7} blunt3dbAY (False occlusion group 95.2% vs. True occlusion group 20%,
P<0.001), calcification®] =wWrE]W false occlusion® #H]E&o] =9k (False
occlusion group 53.2% vs. True occlusion group 75.0%, P=0.027; Table 2). TFCA %
IA thrombectomy o proximal ICA°] in-situ stenosis’} Holde= A+ true
occlusion group®] =T+ (False occlusion group 22.6% vs. true occlusion group
95.0%, P<0.001; Table 2).
27+ true proximal ICA occlusion®] 9GS F+= QXS 9137 ¢ tpHs =
A28 BAS APstvt. 1 A3 shape of terminal ICA (odd ratio (OR):
646.584; confidence interval (CI): 21.703-19263.187; P<0.001) } length (OR:
0.696; CI: 0.535-0.904; P=0.007), Z1¥]3l atrial fibrillation (OR: 0.024; CI:
0.002-0.340; P=0.006)¢] true proximal ICA occlusion o]¥-o AFS F+= AA= &
A=At (Table 3). Calcification oJf-+ @W¥EF EAd A= onol= AA= gl
HAoU, oEF A4S AAEA EAA fFolido]l AHEHG.

9-2]+ length of terminal ICA W3k sensitivity2} specificity® T3F7] 9 8H
Receiver Operating Characteristic (ROC) curve® 243} th. length’} 6.2mm &
W], sensitivity 71%, specificity 70% (Area under ROC curve = 0.767)5 XYt}
(Figure 2).
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IV. Discussion

B ATAE AR BE du 29 Bl WAEY 29T A7} Sad
g 97BN BAEAN AR BAF Do) AN QA e 2FoR ®

st BAsity. 1 A3 shape and length of terminal ICA, atrial
ibrillation®] true proximal occlusion®l F&FS F= AAZ SRAH AT
Hong et al.2 ity o35 A =9 FIH WA 571 9 54
v A Bka} 499 & FASIITE Y AFAHELS shape of terminal ICA ol uwh}h 37}
A B} (stump, spearhead, streak) Q& HF3&}o], <N = stump EFSYO)
2o, AYH #H4 (distal occlusion)S spearhead, streak’} ¥ekthal W 18+
t}. g2 AFo| A= flat, beak, dome &% Y9 flate] proximal occlusion,
beak= Y% #et Azt spleh.! ojg e ARETE Gl B ATolA]
= BHE e A3E Bdn. 2 AT E 295 B BEefel wE EelA
blunt typee] <914 #H Hub= AT o AFolA v¢ =& H&
ATt (95.2 % vs. 20%, p<0.001) ¥9IF WS (distal ICA)o] ¢+ 4
(complete occlusion) 2 79 cul-de-sac¥} o] 7]5dle] F74 5w EX5 (CCA
bifurcation) Z4-F 11%73%“—‘.‘ 29 d/F (blood flow)7} AAETE. o]=

P4 4 glem | turbulence’} AT 7hgAdo] EZopxit.
w2} A shape of terminal ICA ©] blunt HE|Z Yelh}EsE Ao=w FA&H & 4+ 9
o ESE BA AFES o7t vl A3l (Hong et al. n=49 and Kim et al.
n=66), shape of terminal ICA o] W3 7|FE0°] dAFuvitt G} sflo] FJ& o

—

¢l laminar flowZ

gt
2 AT = AMAlE (atrial fibrillation)o] = = A5 WEsH
HAAqd 7FsAde] =dh. AW Ase AFEAW (cardiac arrhythmia)$ ‘?:_127%,

A2 el dF7F AA (blood stasis)®th. o]+ Virchow' s triadol upz} &Y
S37F d4dstElo] g (thrombus)S FASHA = o] AL ERF  (blood

flowE uwz} o]F3sle] HEHA (cerebral artery)= o™ A2 (ischemic
stroke)o] @AYt} o]d A WA L5 A UAHsH Aol
 AM FEHor YAEY YRS HMs stsAo] = F2 HEdo]
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=1 = AgB MAT (cardioembolism)ell <]k
SR YAE A g We vk, o] wka] A3 (atherosclerosis)

o 1 AL o 3067h A AT Aol

2 Ao A= ICA bifurcation¥l occlusion®] o= stumpZbA] A7} &
o e Fo ICA occlusiond 7FsAdo]l =dtt. As™ (carotid artery)]

T4 W3l (atherosclerotic change) WAEY A2 F-9<lcarotid
bifurcationg FAlo = A=, plaque©] progressiondte] proximal ICA7}
HAMEH [CA stump = bifurcation oA HAHE 7lsAo] Hu}h. o= &
stroke etiologyel <]gt W& 2 e} nlus|r] dojd o= 1CA stumpe] Zo]
7V S s AARet. 3 AE F4 5 (CCA)olY carotid bulb (A%
o ) o] %] EA (segment)X U} carotid bifurcation®} bulb areaor] &9
743} (atherosclerosis) W=7} =dtta dde=d,® I FoA%E carotid
bifurcation® W7} 7}4 =9kth. Atherosclerotic plaque AL ZX3d= A
o2 d#HZ wall shear stress (WSS)E= computational fluid dynamics® F4
™ carotid bifurcationd FTAHLoE WSS7F @&s & 4 Uk o7 carotid
bifurcations FAS=Z P ¥ plaque> S F2A171M, plaque ruptureS
platelet aggregation®] €oju} in-situ thrombosis 7}/ 2t}. Thrombosis
7} carotid bifurcation FHA dojyy= 2 length of terminal ICAE &S 7}
Tl Eoh B APy E BAA FJAS §leny, true occlusion®] A
carotid area°ll in-situ stenosis W=7} #3Ud % 22 A= A9 5
=3

WAds™ A7 e 34 WA A eA HHE AAE d5ce AL 5
WY He 53 ddAAE (IA thrombectomy) A& AFS A= U =gd =
e

4 A}, IA  thrombectomy® first-line approach WO R aspiration

ol
i

thrombectomy®} stent retriever throbectomy”} mainstream®. =2 A}8% 31 Qlar,
HZo= F A HE EFEA AREsZIe gth. BE oidad #Hl2 (large
vessel occlusion)oll 9]t 72 (ischemic stroke)<> 2] $X]o] ule}
proximal ICA, distal ICA (T-occlusion), and middle cerebral artery (MCA) M1
occlusion®.® s 4= QJth. MCA M1 occlusion?} H]a3}31-S wf proximal ICA
occlusione A7 o] MCA M1 segment H T} Aoz v #1 3o F3Px v
A straight3}th. webA proximal ICA occlusion< aspiration thrombectomy”}
stent retriever Bt WA Ake¥= A97F b, =3 9 Aol Jroo =

_8_
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dAxo] wat AR JFe3d 7175 (femoral  sheath, guiding catheter
with/without balloon guiding, suction catheter, microcatheter)®] Z&2 T}
stk whebs Asel] ste AHG V)rE AU oeEMN, 54 Ale (invasive
procedure) e HAst & F Ui Ale AtE @5 = gtk doprt olg &
A A A 9 Ay g gHsaE (" )
A F9lo = AT V) (device)o] 23S BF 3 oJgnY A4S Hx
ste 4 Aot

o] A= 2 7FA dAF (limitation)S 7FAaL vk, AAZE case-control
studyebe Aotk AFH @5 3 29 FFANA F4 95T A5 #3
2 JAEHAE FAES ddeR e HdA ZIE ATE A= €A
ot 22 AW AlE (atrial fibrillation)o] UAY, d&™ 2338} (carotid
artery calcification)’} & A& o= HdFH ITE AFE g v

< Folt. Tz &d 7]F (single center #o 9]

0]
AR
B4 SEAGE ol A WS AFEo

L=
>
S
o
&
=
©
o

~

AeJA = AL B} Frolr). ol o] A5+ (multicenter trial)
B o gz Aste] & dA7te] AdE gl Zav) .
S| &27F Eo1Z2 4 o}, Terminal ICAS] shape<
8] EFAe] FHA o] o7 & k. $Ee olE
s ATl FoAZv. v RO 2 shape  of
ZIHA BT =9k, o] false

|
occlusioni™®] not-bluntel] dGst= A7} 5 vt g HA7] wWjFoz FAHE

_,i
l
o
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V. Conclusion

Shape and length of terminal ICA, and atrial fibrillation <3

=

5
£ dS5che A=Y, WAEHEe SUE WY Aoy sws g
(anterior circulation)ell FF/FE FTaTste T2 oy, e
(supratentorial area)ell A7Ztgt &3S dod 4 9o}, s9S AHF3h
< (IA thrombectomy)S &gk w2 A AAE HIH HH=2 Qg
A3t Aok Al A orlE AA iAsHe HHE s dd
sto] oS = v, Al FHlet dEd HAstE Ags Aee
= 7 Ak ol AlE AR G5 BAR HASE oo fxte] £
71 g = A& Aot

_'IO_
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Table 1. Baseline characteristics of the study population

Carotid occlusion

All p-valu
Variables False True
(n = 102) e
(n = 62) (n = 40)
Demographics
Age (years) 76.4 + 11.0 719 = 11,5  0.052
Male (%) 26 (41.9) 32 (80) <0.001
Conventional risk factors
(%)
Hypertension 42 (67.7) 21 (52.5) 0.122
Diabetes mellitus 14 (22.6) 9 (22.5) 0.992
Hyperlipidemia 6 (9.7) 2 (5.0) 0.476
Atrial fibrillation 37 (59.7) 3 (7.5) <0.001
Previous stroke 15 (24.2) 3 (7.5) 0.035
Previous CAD 6 (9.7) 3 (7.5) 1.000
Smoking 9 (14.5) 9 (22.5) 0.302
Alcohol consumption 10 (16.1) 10 (25.0) 0.271
Neurological Severity
Previous mRS 0 [0-0] 0 [0-0] 0.070
13
Initial NIHSS 15 [12-18] 0.300
[9-17.75]
4
Discharge mRS 4 [3-5] 0.023
[1.25-4.75]
12.5 10
Discharge NIHSS 0.177
[5-20.25] [4-14.75]
3-month mRSx 4 [1.5-6] 3 [0.75-4] 0.076

* False = 32, True = 26

Values are presented as number of patients (%) or mean (standard
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deviation).
CAD: coronary artery disease; mRS: modified Rankin Scale; NIHSS:

National Institutes of Health Stroke Scale
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Table 2. Characteristics of the study population related to acute ischemic

stroke management

Proximal ICA occlusion

All
Variables False True p-value
(n = 102)
(n = 62) (n = 40)
Brain CT
ASPECT score 7 [5-9] 8 [7-9] 0.047
Perfusion mismatchx 50 (80.6) 38 (97.4) 0.015
Intravenous tPA 27 (43.5) 15 (37.5) 0.545
State of carotid ICA
Shape of stump
Blunt 59 (95.2) 8 (20.0)
<0.001
Not blunt 3 (4.8) 32 (80.0)
In-situ stenosis 14 (22.6) 38 (95.0) <0.001
Calcification 33 (53.2) 30 (75.0) 0.027
Length of ICA stump (mm) 12.7 + 9.1 51 £ 45 <0.001
Occlusion site
Proximal ICA 0 (0.0) 17 (42.5)
Distal ICA 42 (67.7) 0 (0.0)
<0.001
M1 (T-occlusion) 20 (32.3) 0 (0.0)
Proximal ICA with M1 0 (0.0) 23 (57.5)
Results of EVT
TICI
I 6 (9.7) 1 (2.5)
lla 1 (1.6) 2 (5.0
IIb 5 (8.1) 2 (5.0 0.356
111 50 (80.6) 35 (87.5)
Hemorrhagic complication
No 30 (48.4) 16 (40.0)
HI 19 (30.6) 17 (42.5) 0.473
PH 13 (21.0) 7 (17.5)
- ’I5 -
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* False = 62, True = 39

Values are presented as number of patients (%) or mean (standard
deviation).

ICA: internal carotid artery: CT: computed tomography: ASPECT: Alberta
stroke program early CT score; tPA: tissue plasminogen activator;
EVT: endovascular treatment; TICI: thrombolysis in cerebral

infarction; HI: hemorrhagic infarction; PH: parenchymal hematoma
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Figure legends

Fig. 1. Shape of the proximal internal carotid artery occlusion on computed

tomography angiography (A: blunt shape: B: not-blunt shape).
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Fig. 2. Receiver operating characteristic curve of the length of the internal
carotid artery stump on carotid computed tomography angiography. The
probability of a 6.2-mm long internal carotid artery occlusion being a true
occlusion was analyzed; a sensitivity of 71% and a specificity of 70% were
noted. area under the receiver operating characteristic curve: 0.767. p <

0.001; 95% confidence interval: 0.676-0.858.
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' The effective means it was excellent or good, and the ineffective
means 1t was fair or poor in MacNab criteria.

2 Assessed with Pfirrmann grading system.

® Assessed only with 40 patients whose disc is herniated including
central canal side.

* Statistically significant.
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