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—Z BEI NS, BERAYISHA~DED .
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DA A= v T Holz)3, Fazio B [ IAKEHE
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HLT, MERDEBRE~OFA HFEhSIC
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fitg L7z 133Xe 1 X 2 IR IE ORHE &tk
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133Xe 33 L 00 81mKr |2 X B FETMERIER L O
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Table 1 Patient series and results examined by CAG, 133Xe and 81mKr studies

7

245355
SHNLI0N%ETIEL A

Finding of Image in the Lesion

Ca S .. . .
NS? Afgé Clinical Diagnosis CAG 133e sImKr
Functional Image Perfusion Image
1 F/54 Meningioma Tumor Stain Blood Flow Defect  Perfusion Defect
(Ext. Car.)*
2 F/42 Cerebral Aneurysm  No Abn** except Normal Normal
Aneurysm
3 M/52 Cerebral Aneurysm  No Abn. except Defect Defect
Aneurysm
4 M/27 Craniopharyngioma No Abn. Blood Flow Perfusion
Decreased Decrease
5 F/74 Ceretral Infarction  Ccclus of ACM***  Blood Flow Perfusion Defect
Decrease
6 F/13 Ceretral Infarction  Qcclus of ACM Blood Flow Perfusion
Decrease Decrease
7 M/42 Trauma No Abn. Normal Normal
8 F/55 Ceretral Aneurysm  ACM Aneurysm Blood Flow Defect  Perfusion Defect
with Convuls.
9 F/49 Ic-Aneurysm Ic-Pc****Aneurysm  Blood Flow Defect  Perfusion Defect
with Convuls.
10 M/53 Pituitary Tumor Elev. of ACA*****  Normal Normal
11 F/70 Cerebral Aneurysm  No Abn. except Normal Normal
Aneurysm
12 F/57 Cerebral Aneurysm  No Abn. except Normal Normal
Aneurysm
13 M/53 Cerebral rt-ACP****xk Blood Flow Perfusion
Infarction Ccclus. Decrease Decrease
14 M/56 Arteriovenous AVM of rt ACP Shunt Feak Normal
) Malformation
15 M/S55 Cerebral No Abn. Blood Flow Perfusion
Infarction Decrease Decrease
16 F/58 Cerebral Aneurysm  No Abn. except Normal Normal
Aneurysm
17 F/44 Cerebral Aneurysm  ACA Aneurysm Blood Flow Perfusion
with Convuls. Decrease Decrease
18 M/41 Cerebral Aneurysm  No Abn. except Normal Normal
Aneurysm
19 M/14 Arteriovenous After Ope. of Blood Flow Perfusion Decrease
Malformation AVM of 1t-ACM Decrease
20 F/13 Cerebral 1t-M1 Stenosis Blood Flow Perfusion Defect
Infarction Defect
21 M/51 Cerebral Infarction rt-ACM Occlus. Blood Flow Perfusion Decrease
Decrease
22 F/42 Moya-Moya Disease Both IC Occlusion Diffuse Blood Diffuse Perfusion

with Moya-Moya
Vessels

Flow Decrease

Decrease

* Ext. Car.: External Carotid
Carotid, Post. Communicating Artery

** Abn.: Abnormality
***kx* ACA: Art. Cerebr. Ant.

***AMC: Art. Cerebr. Med.
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***xIc-PC: Internal

#*%*¢*ACP: Art. Cerebr. Post.
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bbb, BHO25EOBMERNICRY T2
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(0.87) I XU EH AR B L B A~ 0L HiE$2.3
% F \» T initial slope index=2.3+2g.d=2.0d
(ml/100g/4y) KD T, Tk 64x64D< Y v
7 2Tk LT functional image % {ERk L 7-.
133Xe [Z X ZREKRT %, BEOHERFRILAEIC
Rtz EE, 81Kr V= 5 L—& 225 82Kr %
—ERE CHEMICAHI®EZ72DIL, 5% 7 F
THERE A v 7 2—Ta R T TIHMICIS
ml O—EFHETHL T, 81=Kr 2#HELT205H
AU MUELTRT v K7 4 L AIT8OKr D
537 #%% %5 T perfusion image & L7z,

PNEREIR & Y RIEMEY R VAR & — B it B it
FEATH L, MEBENTT RIIEERES LY,
LR DR RE D R IIE Rny Ic kRIS He A 3

O : M (perfusion)
0/Q : MAIAMY 72 Y DifLF
A ML - ABREF OARIEME A 2 DHEFREK
T1/2 : B PR RE D 840
Thb.
Fazio 57 2R L72Z¢ <, 8mKr X HI2ZD
PRI (13 ) ASMHARR A D > washout 3
BT L THA RS WA, #HEERiT washout
X Y % perfusion () ARFTHZ L&D,
T DEHRED A A — D IIFFTA~D 81mKr DF|3E,
ThbbEFRKLE*RRETDH Lichs. Z0
SImKr PR DA A —, T 72 b b, perfusion
image % 133Xe |z X % functional image & kR
Al BXe lZHE1 IPFTAY b—THD L
DERAVY, 8MKr ZARRA Y7 4Py 7 2RO
SmKr Y= 3 L—2 XV BERL0ERANWE. T

bbb, ¥4 v br ik 5T 26 MeV IZHES
NI & Fvy, 82Kr (P, 2n)8Rb 72 B Z RS
InEohD S RbERANWTES N 81Kr U=
FU—FThD.

EEaokat L LT, 08 cm EIfEDS A » 7 7
v b ARNIZ 138Xe B XU mKr # ANT, Z DR
HICEZAFOMEENT, KENTKET 1cm
Ldcm iZBITBBELUFAATITREL, @
BREO XL X— (FhFh80 KeV, 190 KeV) D
EVRNREICRIET BRI L. £, 82T
R Lm0t L, IEERTOHEDLkE &
>Tav 52 MERDT 8Xe & 8mKr DER
FRATL 7.

1. #% -

Fig. 1 1%, 133Xe 38 X 0% 81mKr %% L7z 0.8 cm
BENSA4 77 v M AOREICESATKOEEE

7

Fig. 1 Images of line phantom filled with 133Xe and
81mKr at 1 and 4 cm deep in the water bath.
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WT, Kb lcm L4em iZEDTY VY FHATFT
BELILRATns FRERT. FHEE lecm o
S TO 133Xe & 4 cm OEES TO $12Kr §H3
BIERUAMRRER R LTz, 81mKr DR ¥ —
190KeV LEL, a7 b UBELOREZ Z T8
nWizdiz, 80 KeV oz x ¥ — 23 5188Xe
WL TESIER LS RZbnLEX LRI,
Fig. 2 (3 Fig. 1 GRLEERL77 v b 2o EA
VT ETEERE L 75 D FHEA L IEERGE D FH K
Blolk#z Ly, a2 bF R bERD, KElcm
THav 521 L LIBADEIICLS2
Y FF R MOELERT. 133XKe BX U PKr (T
EHITEL BB E-Ta v PR MBET TS
3, 133Xe OF B ETOEEN KI LB LA
B bhl.

A ERE L7222 0fF BIERIZ 31T B 138Xe func-
tional image & 8!mKr |Z X % perfusion image ®

K#&#% Table 1 ;R4 NEBRER Trahic

Contrast

LA(n cm/B(n cmJ / [A(cm)/B(1cm]

1.0 1 L 1 | 1 1 [ 1
1 2 3 4 5 67 8 910
depth (cm)

Fig. 2 Changes in contrast of 8!mKr and 133Xe as a
function of depth.

17% 3 5 (1980)
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BERET D 1 FlTid 1383Xe TREHT T v v b
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Blrdrole. i, MTEEEHFITE, RIC
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BIREGTE D 1l E2BRNT, BMEFTMKESMAIZon
TiX 81mKr perfusion image (X3 Tria 133Xe |Z
X % functional image % LW fitkz/~L, R
HEITMFIETED 5 W IZ R E LTEORE,
FEEAZ ARRICH# L, FHELIE L ORI RIE
PLELET, AARMRBRTLRAMRTEESE
Zbhic. 10Kr = L— 2 b E 7 81mKr iy
FERFFEEAIC X ZRIERIIED bhish o 7.

Fig. 3 38R DLV THHIIRERL 21775 -
THIRMBIARIC/ IR 2 380, MESHETH» S
NI D - T2 fEM D 1338Xe functional image 33 L N
81mK r perfusion image %73, 133Xe TR
E X OREZDE TMHEBS W2 LR ERD
25, 8ImKr |2 X 5 THEL FRROFTRBA LD L
na.

Fig. 4 1%, SEBE AR THSFIIIRER T3
IR TRV, BEENTE A CASEBRICE 5
THFEEINB2D T, 133Xe functional image T
FERTEEC M RIRE & LTl S h, 81mKr i
X o THRMADAIT 133Xe LiTFHL L, RED
K& S FERRE ICHpRICHiIE S hie.

Fig. 5 1%, bvakg BMh GRlFEEICkSHE
HFRE DIEF O NFEBIIRE S, CT %, BIV
81mKr perfusion image #;5%. #RER T I1X #
BTARNA, CT B TREEDTEIES X ORI
RICHH S, Z ORI B k0B A8 s
Kr perfusion image IZ X - TR biiz.

Fig. 6 13, AIZC@ENARIEEZR OER OREEZ T~
+. Wi 133Xe functional image 12X 5T b,
81mKy perfusion image IZ X - T b MiKEE DR
EBIOHARHARCHERSTWS. Ll
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8lm

CAG Kr

Fig. 3 Cerebral angiogram, 133Xe functional image and 8!mKr perfusion image in
normal subject. (No abnormal finding in clinical examination except small
aneurysm in the anterior cerebral artery is found.)

C A G 133xe \ 81 mK r
Fig. 4 Cerebral angiogram, 133Xe functional image and 8!mKr perfusion image in
patient with meningioma. Lesion fed external carotid artery is shown as an area
of perfusion defect.

CAG cT 8imy .

Fig. 5 Cerebral angiogram, CT image and 81™Kr perfusion image in patient with cranio-
pharyngioma.
o, EEHLEX DN BETICE T 81Kr T BRER TENSEIIR, RIGBEIR, BKHR
F 19Xe L RORREBMRET LI, BRE A L C 2P KBRS~ back flow 23

Fig. 7 13, BiREE CRANSESIRFAEL Y AZbh, EHRKKMEARETHIIERTAKERE Y D
Y ILEAERD D IIZE ¥ & Y IR DEF DRREZ = back flow #3257z, 133Xe functional image T
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8ImKr

Fig. 6 Cerebral angiogram, 133Xe functional image and 81mKr perfusion image in
patient with rupture of aneurysm in anterior communicating artery. Perfusion
defect is demonstrated in bleeding area.

CAG

Fig. 7

8l

mKr

Cerebral angiogram, 133Xe functional image and 81mKr perfusion image in

patient with moya-moya disease. Angiogram demonstrates moya-moya vessels
and complete occlusion of both internal carotid artery. 133Xe image shows the
diffuse decrease in cerebral blood flow. 81mKr image demonstrates the diffuse

decrease in cortical perfusion.
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Summary

Regional Cerebral Perfusion Imaging with 81=Kr

Atsushi Tto*, Masashi KAWAMURA*, Shigeru NAKATA*, Kouji YAMAMOTO*,
Shuji TANADA*, Masahiro IsHINE*, Ken HAMAMOTO*,
Takahiko MoTozAKI**, Toru GOUMA** and Saburo SAKAKI**

* Department of Radiology, Ehime University School of Medicine
** Department of Neurosurgery, Ehime University School of Medicine

Clinical measurements of regional cerebral
blood flow were performed by freely-diffusible
81mKr with 13 second half-life. Continuous elution
of the 81mKr-generator allowed constant infusion
of 81mKr into the internal carotid artery at 15
m//min. through a catheter. The distribution of
8lm Kr in the brain indicates regional cerebral
blood flow because of its extreme short half-life.
The perfusion images were compared with con-
ventional functional images with 133Xe in 22 cases

with various cerebral disorders. 81mKr perfusion
images were comparable to the functional images
with 133Xe and correlated with angiogram lesions.
Our results indicate that the 81mKr perfusion
images provide a simple and detailed assessment
of the disorders of the cerebral blood flow be-
cause of its short half-life and better resolution
compared with 133Xe.

Key words: 81mKr, 133Xe, Cerebral perfusion
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