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Sustained Intrathecal Administration of Nicardipine for
Prevention of Cerebral Vasospasm Following Subarachnoid
Hemorrhage and Operative Manipulation in Consideration of
Nicardipine Delivery

Yoshihiro ToHyaMaA, M.D., Ph.D.,"* Taku Suciyama, M.D.,"? Masaki Iton, M.D.,"*
Hiroshi Mural, M.D.,' and Shoji MaBuchr, M.D., Ph.D.!

IDepartme'nt of Neurosurgery, Municipal 2nd Hospital of Otaru, Otaru, *Medical Corporation
Hokushokai Sapporo-Kita Neurosurgery, Sapporo, and sDepa'rtment of Neurosurgery, Hokkaido
University Graduate School of Medicine, Sapporo, Japan

Summary: We investigated the effect of sustained administration of intrathecal nicardipine, calcium Key words:
antagonist, in 16 cases to prevent post-subarachnoid hemorrhage (SAH) vasospasm. Patients with * nicardipine
SAH of Fisher CT Group 3 (15 cases) or Group 4 (1 case) underwent direct clipping surgery and the + sustained intrathecal
placement of the cisternal catheter. From 1-4 days after SAH onset, the nicardipine solution (0.09 administration
mg/ml) was continuously injected through the cisternal catheter at the rate of 2 ml/h for 4-16 days. ) suﬁ;rgghnoid hemor-
The vasospasm was evaluated from postoperative angiography performed 1 week after SAH onset.

* vasospasm

The ratios of diameter at internal carotid arteries (ICA) C1 portion, middle cerebral arteries (MCA) . . .
. . . . . . * operative manipulation

M1 portion and anterior cerebral arteries Al portion were obtained from preoperative and post-oper-

ative angiograms. Mild localized vasospasm was observed in 5 cases. The ratios of diameter at Cl1,

M1 and Al were 1.15+0.19, 1.13 £ 0.23 and 1.17 £ 0.26, respectively. No symptomatic vasospasm was Surg Cereb Stroke

observed in any of the cases. (Jpn) 35: 174-180, 2007

These findings demonstrated that the vaso-dilative effect of nicardipine prevented the post SAH

vasospasm of intracranial arteries at C1, M1 and Al. The mild angiographical vasospasm in the 5

cases was probably due to the insufficient delivery of nicardipine solution. Following the operative

manipulation of the exposure of ICA and MCA with radical clot removal, administration of nicardip-

ine solution through the catheter in the contralateral carotid cistern and draining from the catheter

in ipsilateral sylvian cistern brought the widespread nicardipine delivery to peripheral arteries.

Though further improvement of this method is required, sustained intrathecal administration of

nicardipine effectively prevents vasospasm following SAH.
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Table 1 Clinical features of 16 cases subjected to sustained infrathecal administration of nicardipine

Case  Age Sex WENS H&K Fisher's Ruptured Date of
grade grade group aneurysm operation
] 71 F Il 1l 3 Acom 0
2 74 F \Y v 3 Acom 0
3 66 M I Il 3 REICPC 0
4 55 F Il Il 3 Rt.MCA 0
5 73 F | Il 3 Acom 0
6 66 M [ I 3 Acom 0
7 65 F | Il 3 Rt.MCA 0
8 73 F % \% 3 Acom and lt. IC-PC 0
Q 79 F v v 4 L+IC-PC 0]
10 62 M \Y Y 3 Lt. IC-ant.choroidal o)
11 52 F \ \Y 3 Lt.MCA 0
12 49 F Il 1l 3 Rt.IC-PC 0
13 73 F % \% 3 Lt.IC-ant.choroidal 0
14 52 F I Il 3 [t MCA 0
15 79 F [ Il 3 Lt.IC-ant.choroidal 0]
16 72 M \Y v 3 L+.IC ant.wall 0]

M: male, F: female, Rt.: right, Lt.: left, Acom: anterior communicating artery, IC: internal carotid artery, PC: posterior
communicating artery, MCA: middle cerebral artery, ant.choroidal: anterior choroidal artery, ant.wall: anterior wall,

H&K: Hunt and Kosnik
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Table 2 Summary of 16 cases subjected fo sustained infrathecal administration of nicardipine

Case  Inletfto  Beginning Duration Angiographic Symptomatic Hydrocephalus ~ mRS
outlet date (days) vasospasm vasospasm
1 CtoV 7 4 - - - 3
2 CioV 6 4 - - + 3
3 CtoV 6 8 - - - 0
4 Ciol 5 12 - - - 0
5 CtoV 2 13 + - - 0
6 CioV 4 8 + - + 1
7 CioV 2 Q - - - 0]
8 CtoV 4 11 - - + 1
Q CioV 2 Q + - + 3
10 CtoV 3 11 + - - 2
11 CtoV 2 8 + - - 0]
12 CtoV 1 13 - - - 0
13 CioV 4 11 - - 5
14 CioV 2 12 - - - 0
15 CtoC 1 16 - - - 0
16 CitoC 2 12 - - + 0

C to V: cisternal catheter to ventricular catheter, C 1o L cisternal catheter to lumbar catheter, C to C: cisternal
catheter to another cisternal catheter, mRS: modified Rankin Scale
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Fig. 1 Preoperative angiograms and CT scan. Fig. 2 Postoperative angiograms and CT scan during sus-

CT scan (lower righf] showing diffuse subarachnoid tained intrathecal administration of nicardipine on the
hematoma. Left carotid angiogram (upper right] demon- day 9 after subarachnoid hemorrhage onset.

strating the aneurysm on anterior wall of internal carotid Angiograms showing no vasospasm and dilataion of
artery. right peripheral middle cerebral arteries (upper lefl, left

anterior cerebral artery A2 portion (upper righfl and
left posterior cerebral artery (lower leff).

Fig. 3 '?*HMP SPECT during susiained intrathecal administration of nicardipine on the day 7 affer
subarachnoid hemorthage onset. Note an increasing of cerebral blood flow in the left cor-
tical region around sylvian cistern (arrows).
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Fig. 4 "n-DTPA cisternograms 10 min (lefi) and 7 h (right| after radic-isotope (RI) injection through
cisternal cathefer in right carotid cistern. Note a time dependent spread of Rl distribution
on the cortical surface except for the area around left sylvian cistern on the side of oper-

ation.
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