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Effectiveness of Percutaneous Transluminal
Angioplasty and Intra-arterial Papaverine
Infusion for Symptomatic Vasospasm after

Subarachnoid Hemorrhage

Naomi Fujiwara', Yasumasa Honjo?,
Motoomi Ohkawa'’, Hitoshi Takashima,
Masatada Tanabe" and Seigo Nagao?

[Purpose] To evaluate the clinical effectiveness of PTA and/
or intra-arterial infusion of papaverine (PPV)for the treat-
ment of symptomatic vasospasm after subarachnoid hem-
orrhage.

[Materials and Methods] From September 1989 to March
1996, twenty patients with symptomatic vasospasm were
treated by PTA and/or intra-arterial infusion of PPV. Nine
of the patients were treated by only PTA, eight by only PPV
infusion, and three by both PTA and PPV infusion. Early
clinical results were evaluated within 48 hours after treat-
ment. Changes in the mean flow velocity (MFV ) of the M1
segment as determined by TCD before and after treatment
were also evaluated.

[Results] Six of the nine patients (66.7 %) treated only by
PTA, six of the eight patients (75%) treated only by PPV,
and all three patients (100% ) treated by both PTA and PPV
infusion showed improvement of neurological deficits within
48 hours after treatments.

[Conclusion] PTA was effective for main trunk vasospasm,
while PPV infusion was more effective for peripheral severe
vasospasm in recovery from neurological deterioration af-
ter subarachnoid hemorrhage. Use of both treatments fur-
ther increased the effectiveness.
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Table 1 Clinical Data for 9 Patients undergoing only PTA

Case Age/Sex Location of Neurological Interval from Vessel Outcome

No Aneurysm Grade (H&K)  SAHto PTA(days) Treated
1 41/F R-MCA Il 8 R-IC, M1 good
2 73/F L-IOPC i 10 L-IC,M1 good
3 65/F L-ICPC 1] 9 L-1C, M1 moderate disability
4 63/M R-ICPC I 8 R-1C, M1 severe disability
5 66/F L-ICPC 1l 8 R-1C, M1 moderate disability
6 72IM AcomA 1l 11 Bil-1C, M1 severe disability
7 61/F AcomA i 15 L-M1 good
8 64/F AcomA v 10 R-IC, M1 good
9 38/F R-IC I 9 L-1C, M1 death

% PNZEB)IR Dsupraclinoid portion T A L, 80-300mg?
R 3 v % A BEECIRKA950-100ml TAR L TILE %
B T LEDSHBOF P TIRE L. PTAD S W
IR S8R 42515, O RAERIE# (hypertensive,
hypervolemic, hemodilution therapy) {34 L T{7-> T\ %.

B R

1. PTA
PTAD & % JiidT L 72 9 Bl D4EE % Table 112/ L7z, PTA

B TCDDM IR IT B A SN2, FEROUE * B
7=D13 9 fFirf 6 H1(66.7%) TH oz, REOHALNL D5
722 BEMIL & 0 SRBO8EDTEE 1208 < PTATR b Kig o
HOUEPE N L olz. KD 1 FlIClipAsslip out L,
PTADA T3 Th o172 0EHTH -7,
2. 1BER/N/XAN) L EpE

TR S8 DREYE L7z 8 BIOFEF % Table 2127 L
7z. 8 Bl 6 i (75%) IZFEIRDELE AR S iz, FERDLL
ENE LN ol 2 FliE, ACATRIIZEHRIED o 7272
OPTAD T W BiEZRSILEF TR TH o7,

Table 2 Clinical Data for 8 Patients undergoing only Intraarterial Infusion of Papaverine

Case Age/Sex Location of Neurological Interval from PPV QOutcome
No Aneurysm Grade (H&K)  SAH to infusion (days) total dose (mg)
1 63/F AcomA 1 7 R-200 good
2 61/M AcomA i 15 R-140, |.-140 death
3 49/F AcomA Il 10 R-160, .-120 good
4 40/F R-ACA 1 8 L-100 good
5 78/F AcomA v 10 L-80 severe disability
6 77/F AcomA Il 9 R-40, L-200 good
7 45/F R-ICPC 1 8 R-80 moderate disability
8 61/F R-MCA I 8 R-120 good
Table 3 Clinical Data for 3 Patients undergoing PTA and Intraarterial Infusion of Papaverine
Case Age/Sex Location of ~ Neurological Interval from SAH to Treated PPV Qutcome
No. Aneurysm  Grade (H&K) initial ireatment(days)  Vassels total dose (mg)
1 43M AcomA n 6 R-IC, M1 R-80, L-80
7 L-IC, M1 R-120, L-160 good
2 69/F L-ICPC Il 8 L-IC,M1 R-120, L-160 good
9 R-140, L-160
3 60/F AcomA 1l 7 R-160, L-120 moderate
8 Bil-ic, M1 R-140, L-140 disability
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MFVA¥172cm/sec & 28U FR L, AR BRE & E3L ~Lo
LDHLETARD 5N, day 6011555 TIEMEIOC I
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Fig.1 Right internal carotid artery (ICA)angiograms and mean flow velocity (MFV)in case 1(Table 1). 41 year-old female.
A: Angiogram obtained at admission.
B: Angiogram obtained 8 days after clipping operation demonstrating vasospasm of the supraclincid segment of the right ICA and
the proximal segment of the right middle cerebral artery (MCA).
C: Angiogram obtained after PTA demonstrating dilatation of the supraclinoid segment of ICA and the proximal segment of MCA.
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Fig.2 Right internal carotid artery (ICA)angiograms and mean flow velocity (MFV)in case 8(Table 2). 49 year-old female.
A: Angiogram obtained at admission.
B: Angiogram obtained 8 days after clipping operation demonstrating vasospasm of the supraclinoid segment of ICA and diffuse vasos-
pasm of middle cerebral artery (MCA).
C: Angiogram obtained after intra-arterial infusion of papaverine demonstrating dilatation.

#480mg, /80mgEiiE L7z, EE L D IEROUENTRD &
nizhHt, B Hday TICEAERESEE LMIOMFV $
104cm/sec & FEFE A0 672720 4140mg, /£160mg
DIEFR 8 ¥ DOBYEER ATV R IMAE OILRHZ O N
7o, BEER L) GAEREIRYE LMFVIZEET L.
(Fig.3A-D)
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Fig.3 Left internal carotid artery (ICA) ngiograms and mean flow velocity (MFV)in case 1(Table 3). 43 year-old male.
A: Angiogram obtained at admission.
B: Angiogram obtained 7 days after clipping operation demonstrating vasospasm of the supraclinoid segment of ICA, the proximal seg-
ment of middle cerebral artery (MCA)and anterior cerebral artery (ACA).

C: Angiogram obtained after PTA demonstrating dilatation of the supraclinoid segment of ICA and proximal segment of MCA.D. Angiogram
obtained after intra-arterial infusion of papaverine demonstrating dilatation of the entire vessel with evidence of improved perfusion.
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