(R )

A+ v 12X b Watershed Infarction FE#] 4

R L7z 1 B okat
NIAF—f* R EET FE kT HE B
G =TT B> S 5 I S0
# = N&REFHE

1966 4 Adams &V [ZJK BT watershed in-
farction flOHEEIT- TV 5. A F v > TiE,
19724 Hawes 02 R34 bhbhihd & £ 41
BV b DIER TIEH B0, 9Flo watershed
infarction % ($% % 755 L 72 38CVD fi 2 % +
Ul DFEIT24%I12 % B), # L T19764: Enzmann
53 ASBeIR AR ML BK %iE /s U2 @ watershed infarction
D—EERFIZ HEL TV 5.

HADIIZIEE 446 5 I Y BT 7=
7864511> CVD 4 2 ¥ + L flic>vT CVD 0§t
MU FRA L, Al - P RIMEIIRES
L Otk - PRIKEIAROBEA B (watershed) o
1z B4 % 55 L 7= watershed infarction o 1 {4 %
DT DT & 4T >7-. = ® watershed infarc-
tion FNERHGEMITIN R AHEST L, MMBESERE TRLT
L7z, BIEDIRHEEIMRIZ T watershed D rrs
T RN IR SIS S fe A 72 KK B S SR &
N7z o, watershed infarction S {51 O # - % fi# B
T30, WMAX v v b2 KNBIIRIC £ 7235 14
il M SERE R 2 LTz 4 FlicH> W T b B ntkE %
ﬁ' STz

* HURUHERHEE Bebt IR R BRI S SR AR
ZfPS282A7H
FRFEZAT  S24ES AL H
BURIGERAS | HOREDBREX 0T 35-2 (F 173)

HOTERFEE Bebt 8 IR e B2 HU R
I A #H — B

BT HRBE BB B PR 2 T 197242 6
H 251976411 HZITHE R ¥ + v B 4T - 7215034
QQ162[a)—57934, - 471044, SE¥IERL 66.15%
(0~100E)—T b 5. 15034, IAEZICHRAY,
2% v o b, BMIERGE L, & 25 WIdEREC
T CVD L3ZHEnTWD 186 FlOfNZ ¥ v v &
TR LTc, M2 % v o3 BEilo 376 ki 2 %
¥ +—, Searl Pho/Gamma IV #'><=# 2 58 k%
N7 Ry OS5 740 v 7 2% F—2HNT
Totz. BFNT " Te 7 7 % F 7 A fig - *0Tc
o R A vy, R R ) 200 mg 0
HifkH-%2 L, 20mCi #3551 /& T, %HZ
20 mCi ¥4 2 BRI T 4 Him X v e L 7.
2 % v v FERAT R O RE DS DR IR & 45 L
Wi, O % Grade I, #h Ll Eod % GradelV,
HENMCRERHD L D% Grade I, B S T RBHE
HHRE 72 DR ERARIAAR TR < 13 72 v & o % Grade
I L, 5EkP&IC grading & L B b2 R AT,

B R

() 786 CVD fiizxxx v HlO7VvAT 4T
#EHR% Fig. 1 127k L7-. Grade 0 234240 40.89%
5%, Gradel 2236.9%, HREICEEZZIT-
XA SRR A G RTRE/R B (Grade I DL L) i
22.3%Td - 7= (Grade IT 13.6%, Grade III 5.5%,
Grade 1V 3.29%,).

(2) Grade Il B _EBIS 175 o BL5 4 % Fig.

Presented by Medical*Online



18 BE ¥

GRADINNL »2 SD‘ 7
GrADE 0 321 ] ( 40.5 )
GRADE 1 290 (36.9)
GRADE 11 107

GRADE 111 43

GRADE 1V 25

Total 786 ()=%

Fig. 1 Distributions of grading scores of 786 CVD
patients scanned in our laboratory from June
1972 to November 1976.

R L R+ L
simultane-
ous

175 86 85 ] 4
oo |0 HD QD
2| DO 0 QD 2 QOO

won | D QD €D
163 QO 8l QO 78 QD 4

o (D QD @D
4| QD 3 QD 1| QO 0

o (@ QD

1 Q0 0| @O ! QO 0
Massive @’ q@ @@
4 QD 1 QO 3 QD 0
Watershed @H) @@ @@
1 QO 1 QO 0 QO 0

Fig. 2 Anatomical distributions of 175 CVD cases
with scores higher than Grade II (ACA: Ante-
rior Cerebral Artery, MCA: Middle Cerebral
Artery, PCA: Posterior Cerebral Artery
CA: Cerebellar Artery)
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Table 1 A case of watershed infarction & 4 cases of massive CVD

19

ABe  (Clinical  Side of ontr Radionucli .
Case %r;i( diagno:is paralysis ancg:iogr:;Ly ar?g‘il(;);rl;gll](ile i?ncgge Autopsy finding
1) 77/F L- L Not performed Not performed CVD in watershed Massive softening of
hemiplegia zones between R- R-MCA involving
ACA & MCA and watershed zones be-
R-PCA & MCA tween R-ACA &
with another MCA and R-PCA &
R-MCA region MCA. Arteriosclerotic
obstruction of R-ICA
adjacent to the
bifurcation
2) 68/M L-ICA R Occlusion of Not performed Massive CVD in  Old softening of L-
infarct L-ICA. the L-ACA & MCA Fresh hemor-
Collateral MCA ragic infarct of L-
circulation MCA & bilateral
from L-PCA ACA
3) 76/F L-MCA R Thrombosis in  Decreased flow Massive CVD in  Massive old softening
infarct L-carotid in L- the L-ACA & of total L-ACA, MCA
bifurcation hemisphere MCA & a part of R-ACA.
Collateral Obstruction of L-
circulation ACA & stenosis
from L-PCA (90%) of stem of
L-MCA
4) 80/M L-ICA R L-ICA sclerosis. Decreased flow Massive CYD
infarct Thin L-cerebral in L- in the L-ACA
artery especially hemisphere & MCA
in MCA
5) 78/M L- L R not per- Decreased Massive CVD
hemiparesis formed flow in R- in the R-ACA
L: normal hemlsphere & MCA
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Ant,

1515 (1978)

Post.

R-lat.

L-lat.

Fig. 3 A case of watershed infarction, 77 y.o. Female
She had left hemiplegia in November 21, 1975. The second scan was obtained
1 month after the onset. The scan showed clearly abnormal activities only in
watershed zones between right ACA & MCA and right PCA & MCA with another
activity in right parietooccipital region. (Case No. 1 in Table 1, TMGH 750778)
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(First) (Third)

Fig. 4 The same case with Fig. 3.

The first scan (left side) obtained 2 weeks after the onset showed illdefined multiple
hot lesions in the right hemisphere. The second scan is shown in Fig. 3. The third
scan (right side) obtained 3 months after the onset showed decreased activity in
the right hemisphere with almost disappeared watershed lesion. With continuous
deterioration of her symptom she died 5 months later and her autopsy revealed
extensive softening in the right hemisphere including watershed regions. Therefore
this finding is considered to be temporal symptom occured at the beginning of
progressive and extensive cerebral softening.
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(1) Sequential images of CRAG

AT RO——157 TR RO~ 59

HTR NU. 109 TR NU. pL-Y4

(2) Computer analysis of CRAG

Fig. 6 Cerebral Radioisotope Angiography (CRAG) images
and the computer analysis of the case in Fig. 5.
(1) The initial part of sequential images of CRAG
showed remarkable decrease in cerebral flow (arrow) of
left hemisphere corresponding with the results of scan
without the evidence of “hot nose” sign.
(2) Computer analysis of CRAG quantitatively showed
decreased cerebral flow in left hemisphere corresponding
with the recent massive CVD.

* Fig. 5 Sequential scan images of massive CVD, 80 y.o. Male

The first scan was obtained with clinical diagnosis of dementia suggesting almost
normal brain scan. He had right hemiplegia in October 19, 1976. The second scan
(1 week after the onset of CVD), the third scan (2 weeks after the onset) and the
fourth scan (1 month after the onset) showed remarkable progress of cerebral
infarction which accompanied by right hemiplegia. The abnormal activities
in left ACA and MCA region involving watershed area were gradually expanded.
The fatal clinical signs were also compatible with the scan images.

(Case No. 4 in Table 1, TMGH 730243)
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Summary

Watershed Infarction in the Aged

Schinichiro KAWAGUCHI, Masahiro 110, Kazuo CHIBA, Hajime MURATA,
Kengo MATSUI, Hideo YAMADA, Masahide ABE and Chitose TOBARI

Tokyo Metropolitan Geriatric Hospital, Tokyo, Japan

Since its first mention by Adams et al. (1966),
cases of watershed infarction have been reported
infrequently. In 1972 Hawes et al. made a first
report of the cases by brain scans in 9 cases (24%)
out of 38 abnormal CVD brain scans. However
author believe that validity of his diagnosis still
remains to be reexamined. In 1976 Enzmann et al.
reported bilateral watershed infarction proven by
brain scintigraphy in a only case with Sickle Cell
Disease.

Seven hundreds and eighty six CVD cases out
of 1503 brain scans in our laboratory in the last 4
years and 6 months were carefully investigated and
both clinical and pathological findings were
evaluated. As a result (1) Out of 786 cases of CVD,
positive brain scans were obtained in 22.3% and
negative brain scans in 40.89%,. (2) There found no
difference in the incidences of the CVD lesion be-
tween both hemispheres. (3) Four cases (2.3%)
showed simultaneously occured bilateral CVDs of
middle cerebral artery (MCA). (4) Incidence of

CVD were in anterior cerebral artery (ACA) 1.19,,
in MCA 93.19%, in posterior cerebral artery (PCA)
2.3% and in Cerebellar artery 0.6%. One case
(77 y.o. Female) showed Watershed Infarction in
her second scan which proved focal hot lesions
overlaped the distributions of right ACA and
MCA and right MCA and PCA. This case showed
continuous deteriolation and died 4 month after
the 2nd scan which showed Watershed Infarction.
Autopsy performed revealed extensive softening
in the right hemisphere including Watershed
regions. The transient finding of watershed lesion
in this case was considered to be one of early sign
of progressive & extensive cerebral softening. (6)
Because of the progress of this case four other
cases of widespread involvement of ACA & MCA
were examined. Including the case of watershed
infarction all these 5 cases were characterized by
the high grade stenosis or occulusion of carotid
artery.
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