Intravenous thrombolysis and mechanical thrombectomy in
patients with mild acute ischemic stroke
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More than 50% of all patients with ischemic stroke clinically present with mild neurological deficit. Despite the mild initial clinical
presentation, a high percentage of these patients develop stroke progression with consequent disability, recurrent stroke, or death at
follow-up. Intravenous thrombolysis with recombinant tissue plasminogen activator within 4.5 h has been proven to be an effective
treatment for acute ischemic stroke, but the risk-benefit ratio of this therapeutic approach remains still unclear in cases of mild
strokes. Compared with other agents, tenecteplase appears to be a pharmacologically superior and possibly safer thrombolytic agent,

which is therefore ideal for use in this patient group.

Large artery occlusion is an important predictor of early neurological deterioration or poor outcomes in patients with acute ischemic
stroke presenting with mild symptoms. Current guidelines do not recommend endovascular thrombectomy in patients with National
Institutes of Health Stroke Scale score of < 6 points. However, previous retrospective cohort studies have reported that endovascular
thrombectomy showed promising results in cases of acute mild ischemic stroke with large vessel occlusion. Treatment decisions in
patients with mild ischemic stroke should be individualized depending on clinical and radiological features. We have reviewed the
prognosis of mild strokes, efficacy of intravenous thrombolysis and endovascular thrombectomy, and the role of neurovascular imag-

ing in treatment decision making in this patient population.
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Table 1. 2018 Guideline for the early management of patient with acute ischemic stroke (A guideline for healthcare professionals from the

AHA/ASA)

Intravenous Alteplase

COR LOE

For patients with mild but disabling stroke symptoms, IV alteplase is indicated within 3 h from

symptom onset of ischemic stroke. There should be no exclusion for patients with mild but

B-R

nonetheless disabling stroke symptoms, in the opinion of the treating physician, from treatment

Severity, 0-3
hours window

with IV alteplase because there is proven clinical benefit for those patients.

Within 3 h from symptom onset, treatment of patients with mild ischemic stroke symptoms that
are judged as nondisabling may be considered. Treatment risks should be weighed against b C-LD
possible benefits; however, more study is needed to further define the risk-to-benefit ratio.

Severity, 3-4.5
hours window

For otherwise eligible patients with mild stroke presenting in the 3- to 4.5-hour window, treatment
with IV alteplase may be reasonable. Treatment risks should be weighed against possible benefits.

b B-NR

COR; Class of Recommendations, LOE; Levels of Evidence, R; Randomized, LD; Limited data, NR; Nonrandomized.

7] WA @H8aA A5t @ AR Y
HAGG-SIAE Fosh= A9t Bk dHgaAE
o] ukx] oo slalol|x] Z4F olslel HHH QAEL
g, di e A 2 9 *:3 NIHSS A4 &
2 484 gk a2y, LS o= 30%
Aol A 4] Kot AT E B & 4%-5]]}]] o] T4
ol Fob #E AR Pr, 2 NIHSS A5, ¥}
AN 2oz ¥yt 9o’

lo Rt

2. SNE3HH| =AHIntravenous thrombolysis)

7 A 4 5 AIRE o] of] AW tissue plasminogen
activator (tPA) T3 o] ATE A =53] ¢
SEAARE, Qg =744 ghatellA] (PA B obA % et
3] o] QA Bt 1 olf= 7] A Epel| )
g o] dATEo] B3 HES dES skar 7
FEAA wlzoltt. ey 71| FAHe] i A-ellA
NIHSS 475 o]s}e] 24 SAbEnt £ 5 wekA 3 =]
o | HET dAZER A S BT 4543 ]
Wlell NIHSS 5% o]st2 Ul gt x5 tld 22 propen-
sity matching G-ol|A] (PA -84 S = 78

Ak
)

m[o H

_Q_

AR HEF A=A AN A S84S5 7H] 54871
78 Q__x]_g]_g:_ ol & Fdukst 37 A (disabling ischemic
stroke) o= tPA A 9] 7]FE0] ofe} A-g-Fo] HE AAIst
51 9lek” ek, Ae WA eIt Folg e 67
Aol et Aol= AFEA| UL (PAS B 7 ¥
Z} oAt whg) thE 24 S gl Qe Aol Ayt
oz A& FAukst WA ZAke &
ol Alopgol] 5L 7]Fo = sl gl

F ol NIHSS 57 o]3te] g AN 3 F Gl &

tHettl B Iele] 2019 = K38t F=A=tste] - Z9= -

a2 Aslshn A v
ol A HE=(mild nond1sabhng stroke) A= Ao 2
tPAS} of 23] S v W& F-2H9] vl Aol A tPA F-E7S
& F9eA Zalaleh© b e A a4 5
DWI-FLAIR mismatchE 7}3 A5 QAo 2 (PA S 9=
=138} Wake-Up Stroke'' Aol st HYAMo 7 ==
Sz 25 1738 v 250 €74 Bajol A F3}
o]tz glolA] ek ) freh Belglo] 4.5 Abol A%
3t At WA SAtoM e tpA B thEt 7sAS Al

A3k ek

ML tPA ARE-o] HE3] F7FshE Aol Al JEM =
19 $43) AU Y AP0 vikY 34 2
2l 5 Qo)A AAlEE 1ot Bl sfokslal tPA B

ol A ok A= F g8t

2ol 73k 7ol A= A o] o the P g
A& AHgslo] Qhdetal Ao dHfales Al

4 A= e AL ANSIT Ak F4 24 12212 ol
) q]},]‘sﬂ_q_ HMo| FutE A3k :;]73&,4 g}x}g— Ao =2
N 22 L34 tenecteplase (T
9} 0.25 mg/kgE Fofste] &9} ¢t é—% Zrg3tolct.
o] AT olN ¢ AeFE B3 sz—g— YR = 2

et Aol ¢lSlal £L2 ol FE Hols Al &

. L E@XH|7=(Endovascular thrombectomy)

= =
A% A B F 27) AASA otshe e da

215



oy
=
el

Aol 71 FEAgo] Erh Wy F 6ARE olulol i
A% 9734 Sl tixFd Ayt FkEs A
oF 5-100% HEolth. ™ a2 g e e
& =720 axjold Ay FRAAE Evhs 2 &
A 1A efh,

& oo rjr oo

il
1o
i)
%
1%
2
>
=
ek
s
s,
o
o
X0,
rr
rlol
)
2
>
o, [119&
o
e £

A Az o] 58 A5 2HE Btk AS
th” o]& EWE 4] HEF A AR X E 4 LAy
A)ZE oW ol] NIHSS 67 o]/d¢] thl 5w HHZ x4
2= digiA dad dAAAES APE AS Aast
ek a2y s7)e) Q2FAT FolA NIHSS 63 olatel
S 23E AT 27l ATl A SAERE
E3=o] ok, A Aol gk WEREZA] of| A = NIHSS
109 oakel FAF oM = EAE S A= Zakeint.”

S FTE AFolME dHEd AHE 7zl A
A QA A dHAAAES AlPAS ol E94E 5
3 ATEE QAT H NIHSS 574 olshe] vy
e 7H HAA gate] wEREA oA A AAIAE
S ANYPL v Wy x| zel T3} ulgatelet.

sk o= H A4S 7RIl NIHSSS 85 ofsiel gk}
£ oz Y dAAAES Al 7 34 A
BF S| g3tEe A9 5 d3 €dAAS

(@)

B

o zpo|7} glofA] YLF
3 ofah SRS he
T 28] 3 Ado] B4 gle A g}
ZAn) gk =73 gkalol| ] FhA Azl Ego] Erks
AE AT 5 dew A A5} ol S
olc}. Aoz NIHSS 6 o1l =74 BAjola] 2
%} 7}, DWI-PWI mismatch, FLAIR hyperintensity &3
NE 5g o83l T Fhskzol AT A4 B
ANME o] AR E o83t A Aol Hast &
A5 AR ©gol B 5 9E Aolh ™ Gl
g WA SxtolA @y HAAES B3 &%
B e SA=d gt AE7)Ee] v gt <
A7t Had Ao A7)

[.

o ofr

o,

ofshe Amrt F471 454 A2sk Wad 4+ ek 2
LA o} Fakg) WA T2 Bak pact Heh A
7o) w7} Ws) FHEA ok 7} BAFE] B
S A 2g Aldsteol Atk @A A =7 dajel
A BAgsNAe) BAAAZ e AT} 22
931 Qo] olol that ArhE A% Bask ek

Reperences

1. Fischer U, Baumgartner A, Arnold M, Nedeltchev K, Gralla
J, De Marchis GM, Et al, What is a minor stroke? Stroke,
2010;41:661-666.

2. Kim BJ, Park JM, Kang K, Lee SJ, Ko Y, Kim JG. Et al, Case
characteristics, hyperacute treatment, and outcome in-
formation from the Clinical Research Center for Stroke-fifth
division registry in South Korea, / Stroke, 2015;17:38-53,

3. Reeves M, Khoury J, Alwell K, Moomaw C, Flaherty M,
Woo D. et al. Distribution of National Institutes of Health
Stroke Scale in the Cincinnati/Northern Kentucky stroke
study. Stroke, 44:3211-3213,

4. Yu AY, Hill MD, Coutts SB. Should minor stroke patients
be thrombolyzed? A focused review and future directions,
Int J Stroke, 10:292-297

5. Coutts SB, Modi J, Patel SK, Aram H, Demchuk AM, Goyal
M. et al. What causes disability after transient ischemic at-
tack and minor stroke?: Results from the CT and MRI in the
triage of TIA and minor cerebrovascular events to identify
high risk patients (CATCH) study. Stroke. 2012;43:3018-3022.

6. Kim DH, Lee DS, Nah HW, Cha JK. Clinical and radio-
logical factors associated with unfavorable outcome after
intravenous thrombolysis in patients with mild ischemic
stroke, BMC Neurol, 2018;18:30.,

7. Emberson J, Lees KR, Lyden P, Blackwell L, Albers G, Bluhmki
E. et al. Stroke Thrombolysis Trialists' Collaborative G. Effect
of treatment delay, age, and stroke severity on the effects
of intravenous thrombolysis with Alteplase for acute is-
chaemic stroke: A meta-analysis of individual patient data
from randomised trials, Zancet. 2014;384:1929-1935.

8. Choi JC, Jang MU, Kang K, Park JM, Ko Y, Lee SJ. Et al.
Comparative effectiveness of standard care with iv throm-
bolysis versus without IV thrombolysis for mild ischemic
stroke, J Am Heart Assoc, 2015;4:€001300,

9. Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM,
Bambakidis NC, Becker K., et al, American Heart Association
Stroke C. 2018 Guidelines for the early management of pa-
tients with acute ischemic stroke: A guideline for health-
care professionals from the American Heart Association/
American Stroke Association. Stroke. 2018;49:¢46-¢110

10. Khatri P, Kleindorfer DO, Devlin T, Sawyer RN, Jr., Starr
M. et al. Effect of Alteplase vs aspirin on functional out-
come for patients with acute ischemic stroke and minor

thetklAntete] 2019 MI38Xt =7et=Th 2

- 7}O|§

o—1="



ro
il
0x
L
oX

=

A RLOAT FUL 2EEstE R AN EERAE

nondisabling neurologic deficits: The PRISMS randomized
clinical trial, JAMA. 2018;320:156-166.

11. Thomalla G, Simonsen CZ, Boutitie F, Andersen G,

Berthezene Y, Cheng B. et al. MRI-guided thrombolysis for
stroke with unknown time of onset. N Engl/ J Med, 2018;
379:611-622.

12, Barow E, Boutitie F, Cheng B, Cho TH, Ebinger M, Endres

M. et al. Functional outcome of intravenous thrombolysis
in patients with lacunar infarcts in the WAKE-UP trial.
JAMA Neurol. 2019;76:641-649,

13. Adams HP, Jr., Bendixen BH, Kappelle 1J, Biller J, Love

BB, Gordon DL, Et al. Classification of subtype of acute is-
chemic stroke, Definitions for use in a multicenter clinical
trial. TOAST. Trial of org 10172 in acute stroke treatment.
Stroke, 1993;24:35-41,

14, Heldner MR, Zubler C, Mattle HP, Schroth G, Weck A,

Mono ML, et al. National Institutes of Health Stroke Scale
score and vessel occlusion in 2152 patients with acute is-
chemic stroke, Stroke, 2013;44:1153-1157.

15. Goyal M, Menon BK, van Zwam WH, Dippel DW, Mitchell

Ch

PJ, Demchuk AM. Et al. Endovascular thrombectomy after

SHAIHIIETS] 20194 = K38} FAEhatHE] - 22 -

16.

17.

18.

19.

large-vessel ischaemic stroke: A meta-analysis of individual
patient data from five randomised trials, Lancer. 2016;
387:1723-1731

Shang XJ, Shi ZH, He CF, Zhang S, Bai YJ, Guo YT. et al.
Efficacy and safety of endovascular thrombectomy in mild
ischemic stroke: Results from a retrospective study and
meta-analysis of previous trials, BMC Neurol. 2019;19:150.
Dargazanli C, Arquizan C, Gory B, Consoli A, Labreuche J,
Redjem H. et al. Mechanical thrombectomy for minor and
mild stroke patients harboring large vessel occlusion in the
anterior circulation: A multicenter cohort study. Stroke,
2017;48:3274-3281,

Kim DH, Lee YK, Cha JK. Prominent FLAIR vascular hyper-
intensity is a predictor of unfavorable outcomes in non-
thrombolysed ischemic stroke patients with mild symptoms
and large artery occlusion. Front Neurol. 2019;10:722,
Kimmel ER, Al Kasab S, Harvey JB, Bathla G, Ortega-
Gutierrez S, Toth G, et al, Absence of collaterals is asso-
ciated with larger infarct volume and worse outcome in pa-
tients with large vessel occlusion and mild symptoms. J
Stroke Cerebrovasc Dis. 2019;28:1987-1992.

217





