HEXEE $62% 865 (1995) (605) — 41 —

TEMRME T A ABEBRBOKIIEY »Fiz k3
TRREEE FERIRRET

i B -EK EY - Bl EED - 2y
VERERAEARIEE 2 HE
RAIMSEENER > 5 — AR

Regional cerebral blood flow in status epileptics measured by
single photon emission computed tomography (SPECT)

Hajime Ichiseki”, Makoto Hamamoto?, Tokuzo Miyazaki? and Akiro Terashi?
"The Second Department of Internal Medicine, Nippon Medical School

?Tokyo Metropolitan Tama Geriatric Center

Status epileptics (SE) due to a cerebral vascular accident can cause a change for the
worse in the quality of life of patients.

We have performed single photon emission computed tomography (SPECT) with
#mTc-hexamethylpropylene amineoxim (HM-PAO) to evaluate regional cerebral blood flow
(rCBF) in SE caused by a cerebral vascular accident. In addition, we have discussed the
neurophysiology of SE based on the SPECT findings.

A total of sixteen patients (5 males and 11 females, average age; 78.2 years old) with SE
who were suffering from prolonged consciousness disturbance were investigated.

When SPECT was performed in the ictal state, there was a remarkable increase in
Radio Isotope (RI) uptake at the focus which correlated well with EEG findings. However,
in other cortical regions, basal ganglia and thalamus, there was a relatively demonstrated
decrease in RI uptake compared with that of the focus.

Additionally in the interictal state, we found a decrease in RI uptake in the epileptic foci
and normal recovery of the RI uptake level in other cerebral regions.

We speculate that these characteristic patterns of cerebral blood flow distribution
shown by SPECT scans in the ictal state reflect the state of consciousness disturbance due
to SE.

In general, in the elderly, it is difficult to make a differential diagnosis between
prolonged consciousness disturbance due to nonconvulsive SE and other diseases such as
cardiovascular, dehydration, metabolic disorder, etc.

Nevertheless, nonconvulsive SE causes diffuse cell loss and irreversible brain damage.
Therefore the elderly who have suffered from prolonged consciousness disturbance due to SE
need an exact diagnosis and immediate medical treatment. When we diagnose a nonconvul-
sive SE, the characteristic findings of SPECT scans in the ictal state are very clear and
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useful.

In conclusion, SPECT is a very simple and non-invasive method that demonstrates
abnormalities of brain function exactly. Therefore, we should perform not only EEG but also

SPECT scans when making a diagnosis of SE.

Key words: status epileptics, cerebral blood flow, single photon emission computed
tomography (SPECT), **"Tc-hexamethylpropylene amineoxim (HM-PAOQO)

% 5

BRI A D E, TADLADREIERERDSEIC
DWW, BRRXREEBVBH-T:, LiL, HET
BEEBETA»AESE (ILAE) X3 1989 0T
A ADOHERSHE, Whb®3s [TADA, TA
DAJEREES L VBEREHRBDONE] v5—
KHOwLNTWS, TALAERECODVWTLE
KTHY, SAKREHERRE & IEESHERR
BOZOICKRAIEhTWwS, EEHERIREIZE
OEREF TS L BEEE LK T -0
BENBE* BT 2EELRETHLDIIHL, 3
T ERREIL— RERSEEIC A 2 T b BEE
MEBEEOFERRIC 2 VB2 DRHKER, BE
PETIRETHILENTWVS, ZDLS1,
TAPAETRREBIIREYE, JEESE LML T,
WITNL TAPADEECEDLLEIX, BEELY
il o R WERTH B, —RiC, TALAE
BREORZKIE, £ U CHEEREREMERE
Lo TITbNTW B, FHERICHKE EREEFRR
ERETE ROWES b EBICRFEL, 202
WREEFT LSRRy, Z2T5E, &
KR TAPAERRELEZ S BEMND, K
HEA Y IRET 2 HA & LTI S >~ F % /61T
L7cRER, R Ekb 2R E2E2 2 L05T
ENDTHRET 3.

NREFHE

(1) W%

RERZITo 1ERNE, MMIMEREE S KRR
BT 2 URABRRBE L L UHAN 22 BE T,
BEMOEZBEE RS, MEFARERE L VEK
B TADAETRIRE L2 s iz 16 B0 (B
5%, i 116, FHFH 78.214.2 1%, ERME

TADLARERD BRI 2.420.2F) TH
%, B, SEOBRSRBEETAPLALEDRS
bOEbor Uk, RHEME7H, < LET
Mg 16, RREZERR 5 B, BRIBMEREZE 256
L EEAMER 3 Bl e, PimERE % ER%
BZODEBRETAPABETTH ., BB, —
BCTALABERE IR, [RIEVRIFEFRET 2
», EERL DGR TA»AMEREEZTET
BICHaRIEY, SEECREREDRTRE|V L
EhTw3, L»L, 20 [HE] OBEY [E
B WD W TODHERKERDIFEICBLTHH
—LRBRBONTES T, ZIEEEL T
ERLERL T3 TS RZRHTWS,
% I T, §B Rawal?DEFEIC L7255, [30 £L4
LRSS B RME, DV IRBIRBICERORIE *
ATICRIELREEET 2 b D] WKL T ZEF DA
2 [TADLAERE] &% LEBNE2T- 7.

(2) FH#E:

BB U7 RMGFCZEL, @5»0FBRCL-T
TADAERREZEL, L b%EESHEES
LU XTESIC L, FIERB X ORER—RSIC
SPECT % MfTLIRET 21T o7z, T bbb, TAD
ARERBERHI2 VIR ZORTERICED »
12" Tc-HM-PAO %8 L, ¥E % diazepam 72
ETMHIL, BEOREHLELLLEI AT
SPECT i & 2 A % v > 21TV L7z, WL,
BRECTA»ARER2EbEZVIEEEEE 124
CFHIFEER 77.314.6 %) TH 3. SPECT 0
W2 H 7z > TRALHEEL (ROI) ik orbito-meatal line
ETR3 AT AR (OM4+0, 50, 70) £ b, &
BO/NEFER, BUK, B, AEEZE, [IEZE,
HIEE, BRHEEORKHEIC12X12mm O K
ROI * EHMERZEL, T 6 D/IKIcBT 2
Radio Isotope (RI) activity iz¥¢9 2 Hhop sy



EREBOME Uiz, 272, 1% & L1 16 EfH
REFITETALABRREORIERED A 5
TRIEMXRMIZ b SPECT M7 L, F—ERIC

B, 8K, EEZZhZThOHAICBT 3R]
activity O LIC DWW THRE L 72, & 72, BERIC
BWTHKATR, CTATR & SPECT FiR & O
RELEBBE L., 28, SEOBRICBIT 2
FHAAECIZ, FEUERF & BIEMXHOKEE O RI
activity OZ&LIZ DV Tt paired t test #, &E
BIDFAERIRIA & XHHREE & D #1213 unpaired t
test AW/, k7o, AU ORE, HK, BE
HOELEROECEL TR—TREBEN S
(ANOVA) 21T\, HEHEIZ Ik Fisher's PLSD
PRV,

(607 ) — 43 —

& R

Table 1 iz5ENRE Lz TAD»ABRERNOD
i, MR, R, TA»ADEKRFEER, K,
CT, SPECT O E%2~¥. SEOBKE T
SPECT Eifg b ix, 16 iEFIF2FI TR _EDE SR
W— 3 AL FF D RI uptake DEHIFTR
VRO SNTz, Fie, FRIERFB L URIERKE L
b2 SPECT ZM{TL 72 12 FERITIZ, FERX

(p<0.001) ER L TWw/, &5iz, EHALUSNDL
HkFE, BREK, EEZICEIT 2 MINEE I3/
iZx$9 % RI activity L, BIERIRIc B L TH
B2 (p<0.001) ETLTWAFESED sl
(Fig. 1),

Table 1 Summary of patients with *®"Tc-HM-PAO SPECT

No. | Age Sex Etiology Seizure EEG CT scan SPECT
1 73 M ICH GTS focailnsll‘lﬁrg.gﬂe LII‘)tI.\Iin focalLitr.lc(rfgse in
2 81 F Cl GTS focailnl'n s{lér .¥ave méx)l\t,ig]e focal }‘nt?r%ase in
3|18 F SAH GTS folgglrflgrikoe,rin LDA in focal increase in
4|81 M CI CPS folgtafl:%{lﬁin LDA in focal increase in
5 85 F ICH GTS focalir?hl%{,powave IIQ‘P['\I‘IB focalRitr.lc’f?gse in
6 | 79 F trauma GTS fOCilt.S[F)’iAl’(re in II:P‘?DI’? fOCHILitT'lCét_?IEJlSe in
7|8 F cI GTS focilt‘sréi};)e in multiple focal increase in
olmoponors Gelgmpgee AR Gl
9|8 F ICH GTS folgilaS’%i_lr(neTin L}g)tA Pin focal izntc.r’%ase in
1017 M CI CPS fo}c&l ;I;i};?r in Iétér?gall?gl focal ;{rg:r%ase in
n|ms M ICH GTS focal spike in LDA in focal increase in
12 | 8 F  trauma CPS f"cifll 5{‘_3‘%‘?5"6 Iﬁ?’},i% focalfzitr.lcf'.s?)se in
13 78 F ICH GTS focali:hf{DoWEVG Lll?t{\(;n focalLitrtncPr’%se in
14 77 F cl GTS fOCZiilrlSI},lgrg.gave mél)l\t/ixle focalLitr?c(rflgse in
15|71 M trauma  GTS focal spike in LhAn focal increase in
6| 72 F ICH GTS focal spike in LDA in focal increase in

ICH : intra cerebral hemorrhage, CI: cerebral infarction, SAH : subarachnoid hemorrhage, GTS :

general tonic-clonic seizure, CPS : complex partial seizure
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Fig. 1  Bar graph shows the ratio of each RI activity (focus, cortex, thalamus,
basal ganglia) to that of cerebellum. SPECT was performed both ictal
and interictal period. Values are presented as mean=+SD.

* [ Significant increase of Rl activity in ictal focus was shown. + :
Significant decrease of RI activity in ictal other cerebral regions (cortex,
thalamus, basal ganglia) was shown. (student’s t test, paired samples)
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Fig. 2 Bar graph shows the ratio of each RI

activity (cortex, thalamus, basal ganglia)
to that of cerebellum. Values are presented
as mean=+SD.
There was no significant differences of RI
activity between interictal period of SE
patients and normal control volunteers.
(student’s t test, unpaired samples)
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Fig. 3 Bar graph shows the ratio of RI activity
changes between ictal and inter-ictal
period. Values are presented as mean=+ SD.
% ,% % Significant increase in the ratio of
RI activity change during that of thalamus
compared with other cortical regions and
basal ganglia. (One-factor ANOVA and
Fisher’s PLSD method)
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Fig

. 4-a HM-PAO SPECT images in a 73-year-old

patient with status epileptics in an ictal
phase. Note increased accumulation in
the left central-parietal area associated
with severe decreased accumulation in
other cortex, thalamus, basal ganglia.

Fig. 4-b HM-PAO SPECT images in an interictal
phase. Slightly decreased accumulation
was observed in the left central-parietal
area. Decreased cerebral blood flow of
other regions were recoverd.
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Fig. 5-a HM-PAO SPECT images in a 83-year-old
patient with status epileptics in an ictal
phase. Note increased accumulation in
the right temporal-occipital area associat-
ed with severe decreased accumulation in
other cortex, thalamus, basal ganglia.

Fig. 5-b HM-PAO SPECT images in an interictal
phase. Slightly decreased accumulation
was observed in the right temporaloc-
cipital area. Decreased cerebral blood
flow of other regions were recoverd.
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