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Emergent Carotid Stenting in Acute Stroke Patients With

Steno-Occlusion of Proximal Internal Carotid Artery
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Department of Neurology, Keimyung University School of Medicine, Daegu, Korea; Department of Radiolog)’,

Seoul National University College of Medicine, Seoul, Korea; Department of Radiologyb, Keimyung University

School of Medicine, Daegu, Korea

Background: The aim of this study was to investigate the feasibility and efficacy of emergent carotid artery
stenting (CAS) for occlusion or high-grade stenosis of the internal carotid artery (ICA) in patients with acute

ischemic stroke.

Methods: From November 2004 to May 2007, 17 patients admitted to the hospital within 12 hours of symptom
onset with occlusion or a high-grade stenosis of the proximal ICA underwent emergent CAS. We analyzed risk

factors, imaging findings, functional outcome scales, and peri-procedural complication. The outcome was measured
by the modified Rankin scale (mRS) 3 months later and classified into good (mRS score of 0 to 2) or poor (mRS

score of 3 to 6).

Results: All patients were recanalized successfully. The median National Institutes of Health Stroke Scale (NIHSS)
score was 12.6 (range 4 to 24) just before the emergent CAS, which decreased to 9.4 and 8.2 at 1 day and 7 days
after the stenting. Three months later, 12 patients showed good outcome while three had poor outcome and two
of them died. Two patients (11.8%) exhibited symptomatic hemorrhagic transformation following the emergent
CAS. Smoking status, and initial and immediate post-procedural NIHSS scores were associated with the outcome.
Conclusions: Emergent CAS is a feasible and effective method in acute treatment of selected stroke patients with

steno-occlusion of the proximal ICA.
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Figure 1. A 67-year-old man presented with left sided weakness. Carotid and cerebral angiography showed severe stenosis of the
right internal carotid artery (A) and occlusion (arrow) of the right middle cerebral artery (MCA) (B). The right MCA is recanalized
after intra-arterial administration of thrombolytic agents (C). Acute stent placement is performed with protection device on the

right proximal internal carotid artery (D).

Z(j'

13,05 o] &sI3ith. ol 5o A= FFE Brisk] flste] =
2 oot Tk LR oot 2RO A, uol, 2o A, E8A
HA A& A TICI, A€ & TICI, 2543 27] NIHSS &
4=, 7] DWIF WA S7]15 Hashar 53 #4of| tish
A= Fischer’s exact testES A< W40 dfl4]= Mann—
Whitney testZ o]-8&35}o] BA5}9 )t Wste] 7€7F NIHSS
Z4=90] #H3lo] tjsljA]= Wilcoxon rank sum testS ©]-835}%
oh, HE EAoA= pghe] 0.05 mvtd A Fogk AR &
Raec

g 44

ik S} 174 9) Bt AL 67.7+8 3HIQIL AL 151,
{217} 2rg o] Qik(Table 1). %1—}%:_‘ 2} Ao NTHSSO| Bt
A= 9.4£5. 70190}, T4 Y02 HE SFA =277 9
AIZFE 170.1456,9%8-0|9ch H&E3 ,4 Q4 739t 13
(76.5%), St 78(41.2%), DAEZ 299(11.8%), A 5

180 OHEHMBafoIn| ni267 M3, 2008

e 3‘1‘(17 6%) o4 BRI ] MRI
G| o] A9l RE FhAjoflA &
oy 7Jliﬂ—z—(large artery atherosclerosis) 2JgF ICA §2F
T w9 Adolleh ti kAt 17 ol 2
(11.8%)-& NINDSQ] 7|&of adsle] r—tPAS AW ] IH-&
3f ARE Al 9 MRI % MRA FHAMY AHF7F B 4] ghoba
CASY AGalleS AldstGlTt. 179 Z 675(35.3%) ARt
CAS H%of 9 W f27te|UAlE R8sttt
/g0l AR & S CASE AFs |71 d™ AR
533.94+193 980|3lct 179 Zol|A 8WH(47.1%) | A= ICAZQ]
HHE HALL, 978(52.9%) olAl= ICAS] A3t HAFor Fi
Fu we A5 gelo] ek ot QA As
[CA HEi= bl s} o] sl oy B 17 %
2o B Gee] 91ne] At SubE 497 107(58, 9%
oA AT I F =S FHH7t 88 (80%), HH
ICAS] =222 #H47} 278 (20%) ol A FRE=|SIT ICAS] 4Igh
Hro g2 FpAols 71 3 9% FollAl 5 (55.6%) ol Al
AL HHE SHERIch. DWIo| 54 ¥ 9] Bt =
26.5+40.0 ml 0]1, YT 2 ALA oA 2HEF0] Hri=
1% grade 12 7% grade 2= 5% grade 32 49|

2
L
)
of.
=
3
o
&
oR —111

o

~
L
el
r

N

offt

2 o
MNowe
-1?4

grade 0-2



Table 1. Patient characteristics and clinical information

_ ER visit . DWL " pwipwy ~ ICA  Tandem Initial
Case/Age, y/Sex  Risk factors . Anatomy site on DWI volume . stenosis  occlusion
(minutes) mismatch . NIHSS score
(ml) degrees site

1/79/M HTN, Smoking 180 Corticosubcortical lesion 7.8 Large 100% None 12
2/70/M HTN 120 Corticosubcortical lesion 71.6 Moderate 100% M1 14
3/77/F HTN, DM, AF 60 Corticosubcortical lesion 11.3 Large 100% None

4/68/M HTN 150 Borderzone 1.2 Large >75% None 8
5/74/F HTN, DM 180 Small scatter lesion 1.3 Large >75% None 14
6/57/M DM 180 Cortical lesion 0.3 Large 100% None 3
7/67/M Smoking 120 Corticosubcortical lesion 53 Large >75% dICA 18
8/70/M HTN 180 Corticosubcortical lesion 18.6 Moderate 100% dICA 16
9/70/M HTN 145 Corticosubcortical lesion 138.2 Moderate 100% Ml 9
10/48/M HTN,DM 290 Small scatter lesion 7.4 Undone >75% None 2
11/61/M HTN 150 Corticosubcortical lesion 81.1 Moderate >75% M1 10
12/77/M HTN 160 Cortical lesion 1.6 Undone >75% M1 5
13/73/M AF 110 Corticosubcortical lesion 5.5 Large >75% M1 14
14/60/M HTN, DM 215 Small scatter lesion 2.5 Undone >75% None 1
15/59/M HTN, DM 160 Corticosubcortical lesion 75.5 Moderate 100% M1 8
16/67/M HTN, Smoking 222 Corticosubcortical lesion 38.6 Large >75% M1 5
17/73/M DM 270 Corticosubcortical lesion 19.3 Large 100% M1 18

AF; atrial fibrillation, dICA; distal internal carotid artery, DM; diabetes mellitus, DWI; diffusion weighted image, ER; emergency room, HTN;
hypertension, ICA; internal carotid artery, M1; M1 portion of the middle cerebral artery, NIHSS; National Institutes of Health Stroke Scale,
PWI; perfusion weighted image.

Table 2. Recanalization procedures and outcomes

v TICI NIHSS scores
rTPA IA thrombolysis Collateral Stent size Periprocedure Hemorrhagic Just 90
Case Preproce-  Postproce- L . days
dose agents rade (mm) complication transformation before 1 day 7 days
dural grade dural grade mRS
(mg/kg) procedure
1 1 3 1 9%60 Headache Asymptomatic 12 12 12 5
2 UK 100,000 U 0 2b 1 8x40 None Asymptomatic 14 7 5 1
3 1 3 1 740 Headache None 4 12 8 2
4 2b 3 2 9%30 None None 8 1 1 0
5 UK 100,000 U, 2a 3 3 7%40 None None 14 11 11 6
A 10 mg
6 1 3 2 8x40 None None 4 0 0 0
7 0 2a 0 9x40 None None 21 25 25 4
8 IA]KI 02 Org,g()OO U 0 2b 1 7%40 None Asymptomatic 16 15 15 4
9 0.6 1 3 2 9%30  Decreased BP None 9 9 1
10 2b 3 3 7%30 None None 5 3 1 0
11 IAJKI 01 Org,g()OO U, 1 2b 2 9%30 Headache Asymptomatic 10 8 3 1
12 1 2b 3 8x40 Headache None 12 4 6 0
13 0.6 UK 100,000 U 1 3 1 7%40 None Asymptomatic 14 10 3 1
14 2b 3 2 10x30 None None 4 2 0 0
15 1 2a 1 9%30 None Symptomatic 12 18 11 2
16 UK 200,000 U 1 3 3 9x30  Decreased BP None 8 8 3 1
17 1 2a 1 9x10 None Symptomatic 18 16 18 6

A; abciximab, BP; blood pressure, IA; intra-arterial, IV; intravenous, mRS; modified Rankin scale, rTPA; recombinant tissue plasminogen
activator, TICI; thrombolysis in cerebral infarction, U; unit, UK; urokinase.
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Figure 2. Box plots displaying the improvement of NIHSS scores at 1, 7 and 90 days after carotid

stenting compared with baseline scores. NIHSS; National Institutes of Health Stroke Scale.
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Table 3. Comparison of demographic features, laboratory finding, and NIHSS scores between good and poor outcome groups after
emergent CAS

Good outcome group Poor outcome group
(n=12) (n=5) p

Age (years) 65.6+9.2" 72.6+4.5" 0.52
Hypertension 10 (83.3) 3 (60.0) 0.54
Diabetes mellitus 5 (41.7) 2 (40.0) 1.00
Hyperlipidemia 2 (16.7) 0 (0) 0.72
Smoking 0 (0) 3 (60.0) 0.02
Mean time from stroke onset to stent (min) 647.3+£304.9 486.8+160.9 0.34
Tandem occlusion 6 (50.0) 3 (60.0) 1.00
Hemorrhagic transformation 5 (41.7) 3 (60.0) 0.62
DWI volume 41.3+6.4 36.2+45.1 0.67
DWI-PWI mismatch 0.17

Large 7 (58.3) 4 (80.0)

Moderate 2 (16.7) 1 (20.0)

Undone 3 (25.0) 0 (0)
Preprocedural TICI 0.76

Grade 0-1 8 (63.6) 4 (80.0)

Grade 2-3 3 (27.3) 1 (20.0)
Postprocedural TICI 1.00

Grade 0-1 0 (0) 0 (0)

Grade 2-3 11 (100) 5 (100)
Collateral circulation 0.13

Grade 0-1 4 (33.3) 4 (80.0)

Grade 2-3 8 (66.7) 1 (20.0)
NIHSS score, meantSD

At arrival 6.8+4.7 14.7+£3.3 <0.01

Just before procedure 8.3+4.3 16.2£3.5 0.02

1 day after procedure 6.845.2 15.8£5.5 0.03

7 days after procedure 4.2+3.7 16.2+5.6 <0.01

3 months after procedure 1.3£1.7 8.4+8.1 0.03
months mRS 0.7+0.8 4.6+0.9 <0.01

CAS; carotid artery stenting, DWI; diffusion weighted image, mRS; modified Rankin scale, NIHSS; National Institutes of Health Stroke Scale,
PWI; perfusion weighted image, TICI; thrombolysis in cerebral infarction.
“Value are mean+SD or No (%).
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