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Intravenous recombinant tissue plasminogen activator and neuroendovascular
therapies in acute ischemic stroke patients: utility of combined therapy

Takenobu KUNIEDA'? Kenichi MURAOV Nozomu TAKABATAKE? Hiroki SASAMORIY
Kousuke MIYAKE" Kazutomo NAKAZAWA"D Satoshi KANEKO? Hirofumi KUSAKA?

1) Department of Neuroendovascular Therapy, Stroke Center, Shiroyama Hospital
2) Department of Neurology, Kansai Medical University

@Abstract@®
Objective: To assess the efficacy and safety of intravenous recombinant tissue plasminogen activator (IV-tPA) therapy and combining IV-tPA
with neuroendovascular therapy (combined therapy [ComT]) in acute ischemic stroke.
Methods: Among 481 consecutive patients with acute ischemic stroke, we investigated the recanalization rate, clinical outcomes three months
after stroke onset, and the incidence of symptomatic intracranial hemorrhage (sICH) in 33 patients who received I'V-tPA therapy (0.6 mg/kg for
60 minutes). We performed ComT in 9 of these 33 patients who satisfied the treatment indications.
Results: The recanalization rate immediately after IV-tPA therapy was 39.3% in 28 of the 33 patients, i.e., excluding the five with small-artery
occlusions. In the ComT group, the rate of recanalization was 44.4% (4 of the 9 patients). Good and intermediate clinical outcomes (0-3 points
on the modified Rankin Scale at three months) were seen in 17 patients (51.5%), and sICH occurred in only one (3.0%). Rates of recanalization
(immediately after [V-tPA therapy/ComT) in the internal carotid artery (ICA), the proximal middle cerebral artery (MCA), the distal MCA, and
the basilar artery were 0%/ 50%, 42.9%/ 50%, 77.8%/ - and 50%/ 0%, respectively. Among those with ICA and proximal MCA occlusions, a
large number of patients had poor outcomes. In fact, the only patients with good outcomes were in the recanalized group.
Conclusion: IV-tPA therapy was not particularly useful in patients with ICA occlusion. However, if used according to strict indications, ComT
can be performed safely and might improve the recanalization rate and clinical outcomes of patients with ICA occlusion.
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Table 1 Summary of the cases that underwent intravenous recombinant tissue plasminogen activator therapy
NIHSS A NIHSS Onset-rtPA R}acanal}zatlon o
Case Age Sex Lesion Stroke before immediately bolus immediately | Recanalization mRS <ICH
(y) subtype IV-tPA after time (h) after after ComT |at 3months
IV-tPA IV-tPA

1 52 | M Rt-ICA origin AT 10 14 1:32 NR PR 0 -
2 63 F Rt-ICA top CE 15 15 2:19 NR PR 3" -
3 79 F Lt-ICA top CE 24 24 2:10 NR CR 6 -
4 85 F Rt-ICA top CE 22 22 2:17 NR NR 5 -
5 84 F Rt-ICA top CE 26 26 2:40 NR NR 6 -
6 67 | M Lt-ICA top CE 20 20 2:02 NR NR 6 -
7 53 F Rt-ICA extracranial [0} 19 15 2:14 NR 4 -
8 88 M Rt-ICA top CE 15 15 1:40 NR 5 -
9 81 F 1.t-ICA top CE 31 31 1:55 NR 6 -
10 | 74 F Lt-MCA (Mlproximal) CE 15 4 2:10 CR 1 -
11 63 F Rt-MCA (Mlproximal) CE 11 1 1:25 PR 0 -
12 | 85 F Lt-MCA (Mlproximal) CE 16 19 2:59 PR 4 -
13 | 89 F Lt-MCA(M1proximal) CE 20 20 1:40 NR PR 3 -
14 | 73 F Rt-MCA(M1proximal) CE 24 24 2:59 NR NR 4 -
15 | 71 M Rt-MCA (Mlproximal) CE 10 10 2:04 NR 4 -
16 | 64 M Rt-MCA (MlIproximal) CE 16 15 2:05 NR 4 -
17 | 57 M BA AT 5 5 2:15 PR 0 -
18| 70 | M BA (0] 31 31 2:50 NR NR 4 -
19 | 87 F Rt-MCA (Mldistal) CE 16 17 2:46 CR 4 -
20 | 58 F Lt-MCA (Mldistal) CE 21 4 1:50 CR 6 +
21 75 F Rt-MCA(M2 ~) CE 10 1 1:40 CR 0 -
22 | 37 F Lt-MCA(M2 ~ ) CE 18 9 1:45 CR 1 -
23 | 77 M Lt-MCA(M2 ~) CE 12 4 1:28 CR 2 -
24 | 66 M Lt-MCA(M2 ~) CE 7 7 1:52 CR 2 -
25 | 77 F Lt-MCA(M2 ~ ) CE 23 29 2:05 CR 5 -
26 | 76 F Lt-MCA(M2 ~) CE 8 8 2:55 NR 1 -
27 | 84 F Rt-MCA (M2 ~) CE 12 12 2:24 NR 4 -
28 | 63 M Rt-PCA (P1) AT 6 6 1:35 NR 3 -
29 | &5 F P (Lt-LSA) L 5 4 1:40 - 0 -
30 | 47 M P (Lt-PMA) L 6 6 2:55 - 0 -
31 61 M P (Rt-LSA) L 6 0 2:32 - 0 -
32 | 67 F P (Lt-LSA) L 7 6 1:46 - 3 -
33 | 79 M P (Rt-1.SA) L 5 3 2:04 - 3 -

AT : atherothrombotic, BA : basilar artery, CE : cardioembolic, ComT : combined therapy, CR : complete recanalization, F : female,

ICA:

internal carotid artery, IV-tPA : intravenous recombinant tissue plasminogen activator therapy, L : lacunar, LLSA : lenticulostriate artery,

Lt ¢ left, M : male, MCA : middle cerebral artery, NR : no recanalization, O : other, P : penetrating branch, PCA : posterior cerebral artery,

PMA : paramedian artery,
% 3% : mRS5 before stroke onset
Boldface : cases of ComT

technique & FH N T'", [f & & 7 % Sterling (Boston
Scientific, Natick, MA, USA) Tiiik L 7=. MCA s
W UK EIIR (BA) FAZED AL, 6Fr ENVOY (Cordis,
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Rrt-PAOFRF I T D LA > 7.
THOKTIZLUTOWThr iz LN & Lz,
OIfE R L, REMREES5, OREIROEHE %S
ERD B, @%Fﬁ‘% 6 RFILL ERE 5. HRLEOETE
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524MMILL FAGH U 2z CHFREIC K D L 72,

R
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PR : partial recanalization, Rt : right, sICH : symptomatic intracranial hemorrhage,

% : mRS3 before stroke onset,

fifF L (Table 1), Z® 55 9fil (1.9%) TComT% 3K
ML 7= (Table 2). S3MEL3M, ZcE20f, 337
589k (HHULiE73m) TdH -7z, NIHSSIZIV-tP AR Al
5 =315 (FPyefii1550), #% TR 0 -3kt (M fiE 12 59)
ThoT.
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MRAIZ 35\ T B E Oy 23 T & W gl kL iz o
5l & Brn 722801 & xR & L7z IV-tPARS T E# Tl
28 Hp 115 (39.3%) IS FFHME AR 72, IV-tPART
LIS PR 52 5 221710 5 B, FEh e 4 il 7= L
72 9 BN ComT 4T\, 4 {5l (44.4%) (= FHHRE % 325 7=
2. 371 B#®MOmRS

mRS 0-11%10%1 (30.3%), 2-3ix7Hl (21.2%),
4-51211%1 (33.3%), 6% 5% (152%) TH - 7-.
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Table 2 Methods of neuroendovascular therapy and angiographic results in the combined therapy group

Age ‘ Stroke Operative Onset-arterial Ons?t— ‘
Case Sex Lesion mTICI puncture recanalization
(y) subtype procedure . )
time (h) time (h)
1 52 M Rt-ICA origin AT 2B Parodi 3:12 5:35
2 63 F Rt-ICA top CE 2B Asp, PTA 3:50 5:48
3 79 F Lt-ICA top CE 3 Asp 3:38 4:10
4 85 F Rt-ICA top CE 1 Asp, PTA 4:35 -
5 84 F Rt-ICA top CE 1 Asp, PTA, MS 4:13 -
6 67 M Lt-ICA top CE 0 Asp, PTA, MS 3:48 -
13 89 F Lt-MCA (M1proximal) CE 2B PTA 3:05 3:52
14 73 F Rt-MCA (M1proximal) CE 0 PTA 4:40 -
18 70 M BA (0] PTA 4:20 -

Asp : aspiration, MS : microsnare,

PTA : percutaneous transluminal angioplasty

Z D9 HCase 2 &Case2513, FIERTOMRSHZNZFh
3L5THo7
3. 36EFELIANDSICHDEE
IV-tPAH S CHMA D > 72 16 (3 %)
DA T, ComT%1IT-72 9 WNZSICHIZ 2 h - 7.
4. FAEMEFNOBEREES LVEKIF
1) ICABHZERE (9 f5)
NIHSSIZTV-tPAFLAT10-318 (Ffyefifi20ss)
%OmRSIZ0-6 (HhIfE5) Th -7
B TIBRE % R 8 72 REBNE 25 5> 5 7228,
7z 6 il 3 il (50%) CHEEZED . 3 4 A%OD
mRSOWRIE, mRS 0-3 426, mRS 4-6127H#IT
ik 23 RAF 28 2 B339 8 ComT C R %
BB IIEFITH D, IV-tPA§AE L ' ComT CHBHE A
%o 72 6 Bl R AR Th - 72 (Fig. 1A).
2) MCA (M1 proximal) BEHZERE (7 f4)

\-waf:_

37 A
IV-tPA# T I
ComT % 1T L

o7

NIHSSIZIV-tPAWE Bi10-245 (spyfiil6si), 3 » H
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Fig. 1 Clinical outcomes according to recanalization status in acute occlusion of the internal carotid artery (ICA) (A) and the proximal
middle cerebral artery (MCA) (B). The modified Rankin Scale (mRS) indicates a good neurologic outcome (mRS=0-1),
intermediate neurologic outcome (mRS=2-3), poor neurologic outcome (mRS=4-5), or death (mRS=6). A significantly higher
percentage of patients in the recanalized group had good and intermediate neurological outcomes at three months.

%Recanalization

<0.
100 ‘ P<0.01 ‘
N.S.
%0 1
80
70 77.8
60 P=0.06
1
50 -
40 429
30
20
100 0
ICA  Miproximal Midistal~ B/A PCA
(0/9) (3/7) (7/9) (1/2) (0/1) (n/N)

Fig. 2 Bar graphs indicate recanalization rates of the internal
carotid (ICA), middle cerebral (MCA), basilar (BA)
and posterior cerebral arteries (PCA) immediately after
intravenous recombinant tissue plasminogen activator
therapy. Recanalization rates differed significantly
between internal carotid artery and distal middle cerebral
artery occlusion.

n : number of recanalized cases, N : total number of cases,
N.S. : not significant
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Fig. 3 -Case 2-

: Diffusion-weighted image (DWI) on admission shows a high-intensity area in the right

insular cortex (arrow) .

: Magnetic resonance angiography (MRA) on admission shows occlusion of the right

terminal internal carotid artery (arrow).

: MRA immediately after intravenous tissue plasminogen activator (IV-tPA) therapy

shows occlusion of the right tandem internal carotid and middle cerebral artery (arrow).

* Angiogram immediately after IV-tPA therapy demonstrates occlusion of the tandem

internal carotid and middle cerebral artery (arrow).

* Angiogram after clot removal therapy by aspiration demonstrates that the occluded

terminal internal carotid artery is reopened and the middle cerebral artery is partially
recanalized (arrow).

* Angiogram after balloon angioplasty demonstrates complete recanalization of the M2

segment.

: DWI on day2 shows high-intensity lesions in the right insular cortex, basal ganglion and

temporal lobe (arrows).

BrbdEELLN.
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