EATSERERENE SR I
R AL & e 21 %Té%ﬁ%ﬁﬁ

SRERTEBIARES 2 AR HE
oLk IE M

EFFECT OF STIMULATION OF THE DORSAL ASPECT OF THE
CERVICAL SPINAL CORD ON LOCAL CEREBRAL BLOOD FLOW and
ELECTROENCEPHALOGRAM IN THE CAT

Masazumi INOUE
Second Department of Surgery, Nara Medical University
Received November 30, 1998

Abstract : Currently there is considerable interest in electrical stimulation of the
dorsal aspect of the cervical spinal cord as a potentially effective therapy for persistent
vegetative patients. Despite the clinical attempts, the mechanism of spinal cord stimulation
(SCS) remains obscure and there are scarce experimental data available regarding suitable
conditions for SCS. To investigate this issue, the authors assessed change in local cerebral
blood flow (LCBF) and electroencephalogram (EEG) in the cat following SCS.

In 31 adult cats under isoflurane anesthesia, an electrode for SCS was implanted epidural-
ly to the midline of the C 2-C 3 segment. Stimulation was performed at 25 Hz and 0.1 msec
for 30 min. These animals were divided into five groups by the stimulation voltage : (1) 2
V=70, @2 4V =7, 3 6V (n=7), (4) 4V with intravenous injection of muscarinic
cholinergic agents - atropine sulfate (n=5), and (5) sham-operated control (n=5) without
stimulation. LCBF was measured by laser Doppler flowmetry through bilateral small burr
holes at the parietal area during and 60 min after stimulation. All data from the EEG,
electrocardiogram (ECG) and CBF monitors were collected sequentially by the MacLab
system.

At 2V, LCBF increased only during SCS, then returned to the pre-stimulated level, while
the increase continued until the end of the experiment at 4 and 6 V. The increase in LCBF
was not affected by atropine sulfate. EEG showed spike and wave or polyspikes after SCS
in 2 animals of the 6 V group, but not in the 2 V and 4 V groups, and moreover a moderate
increase of the background activity at only 4 V.

The present data suggest that SCS at 4V can provide appropriate microcirculatory
enhancement with less harmful influence which continues to increase 30 min after SCS,
although the exact mechanism should be elucidated continuously. Within the limitation of
animal experiments, this study could provide the logical basis for determining the condition
of SCS. (FEE:E. J. Nara Med. Ass. 50, 6 ~13, 1999)
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Table 1. Data from arterial blood gas analysis

PO, (mmHg) PCO, (mmHg) pH HCO,~ (mEq/D) BE (mEq/D)
C(‘;“:trso)l 138.9+10.2 39.8+1.4 7.37£0.02  23.0%1.9 —1.46+2.2
(HZXD 139.1+15.7 39.5+1.5 7.36+0.02 22.4+1.9 —2.44%1.9
(n4‘—\‘]7) 143.6+34.7 40.141.5 7.37+0.03 23.1+1.9 —1.4442.3
(n6;]7) 146.8+21.3 37.1+3.8 7.39+0.04 22.242.5 ~1.65+2.9
a&‘fg)‘e 144.5+20.2 40.0+1.6 7.3740.03 22.842.0 —1.4842.0

Values are mean®SD. There are no statistical differences among any of the groups.
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Fig. 2. Percentage change from the baseline in LCBF (mean+SD) in each
condition of spinal cord stimulation (SCS) (ANOVA, Dunnet’s test for
multiple comparison). Note that LCBF increased not only during
SCS, but also during the 60 min after cessation of SCS at 4V and 6V,
and the highest increase occurred after the stimulation. +, #, %, P<

0.05.

(9)



(10) ¥ 0k

TR TWB T ERFER LT

3. FHEESHIE & MAP DEif%

FHESHBOLH LI T, MAP B3EBRLFE A+
BT, EEARBICHER I .

4. BRESFIBIC RT3 AP OZEL

FHESHAMEY BT L Wi LWIBHECE T, BT
MR I ERERBR—ETh - . BHEIBAET
o, BFMMEEARCHEML, EREXRD LI o1z
(P<0.05, ANOVA, Dunnet’s test). BFMMmHEOME
BEEDOFHEE Lic. 2V CIEH BRI LT L, T
BEESHIBAF O BN A S i hs, WEK T8
ERD I H - 7 (P<0.05, ANOVA, Dunnet’s test)
(Fig. 2). =7, 4V & 6 V CRXBITNIMLYE 358 E <0
BTG Cle <, BRESHIBIE T 60 27 & Hn

IE

LT\ e, BFRMTEE 4V Il EsEsH mBam 60
S RIBHETH 05T, 6V CRHERESHIBEIS 70
55 CRIBHE T 2 40 ) T b 3 L 7= (Fig. 2).

5. FEEESHFIBOLE > MEZEAL

B B, D B\ ELBA, 6 V FED 7 Pk 2 Uiz s
TH bl MABFE2BI 4V ETIE, BIEED R
Tedrote. i, 4V BECUHRIBET & B L, FIBban
#6045 2:5 90 5 RIBHE T 30 5555 60 ) IC BT,
B EREE 0 ER (P<0.05, ANOVA, Dunnet’s test)
BaH b,

6. FLaxH Y va) YEEHROFHESHEC KT
% TR IE D ZE kI35 h

Harp)va) MEEBETHIHBT b re v e
PR 558, 2B B\ THIRD R B huic 23, MAP i@

—O— 4V(saline)
—&— 4V(atropine)
--{- - sham animals

160
140
°
=
o
1)
2
S 120 -
=
/m
S
100
80 -
,i)\ 10 20 3f)
on off

stimulation

T T T T T

40 50 60 70 80 90

Time ( min’)

Fig. 3. Percentage change from baseline in LCBF (mean+SD) with or
without the injection of atropine at 4V. There is no statistically
significant difference between the two groups.
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