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=7 AR PCT (2 X 5 D ik o 4, stk oEROFmcEREE2 ohn .

L T C®IC

BY S AMEY LF T T T 4 —i, OB
i & IR A e T &, Rt OE B ORTHEIC
b THHAARTERTHLYY, EMWME O v
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PR S 21TV, BIGHIEDZdD F T 2 3 v
varA¥ Ly ERIfT L. FOBLHIIENLO
FETN-13 7 F =7 10~20mCi % FIRX Y
A L. 3NBE Y SHMO R X v v i
TUT EEMICE > TR FOEHKRES 2 8mm
5 LTI 2 ¥ v &2 RifT L7z, 1D
ZF¥ vy ALV OEEE E N —F 2 16 mm |i
MR T 25 4 20LHh TG 5 4, #i R *
Y UREMTSZLICEY, 8mm Ik oL
2T AZABELND.

WO EH O NE LY, RERICL V-
FIBERET L 2 — 7 & v TIRALES) A fr

BTl EEIAFIT2SW LV 3T Lic25w
TLWRT A EBREEBAN L Lic. B 0

LERSTZEkZB% L LT, KAKAWHICN-13
7 E=7 1020 mCi % 25 L, =61 30-
COFPREBN AT 2 FrRi L 7. HBREF 2Ltk L A
UMBIREL, 45 30% XY S aMoEsh AR
PCT O A% v L %17 - 72, L & R B E 61 1
X > TIHFOBEBITIONH O/ 2 ¥ v > 2B
L7,
Thbozxr itk vBbhks
F— 4 # RHBOREMIE, EANORIHHIE, B
I BRERROMIEN%, HERNEE VW

Table 1

Iyvarv

22 %3

5y (1985)

TG L. 7 — 2 Ak — 2
“%HARPF%%Liﬁkmm&ﬂ@&ﬁot.
PCT gD HIz i, D OHMi% & % I
(PS), iithh@ (AS), .Lxk (AP), RFifl5E (AL) 35 X
U IRE (PL) o 5 [KIRIC/ i, 2 AoERin&
Kk T RI OO 2 HE S 5 EVEV M
i LAY,
TERAMAHGE & LT, A& K B O Rk & e
L, BMiEY- YO Y FEEHLE. 0
7 U OFMIE TOBGED H 7  b & RO REE
L O Bf{% (calibration factor) # 5 H L, Zhk?V
JAFTOG O RT OREEZ B L7z, RT ofh8 &
N-13 O HIET D Z LIk 0, ORI
ORI TS HMERY 20 o BHE (%
dose/g) R 7. HBERENLLMH OREEICLD
partial volume effect DfIEIX{Tb i -7z, [[L
At‘ﬁ}ﬁif‘ﬁ'@@?ﬁ”ﬂ# LSEE AR T %dose/g &
H#FszLicky, AWMCIZNHOELEE
BRI L 7.

. # 8

L TEHERYFHE
V] T fkiny, SEBIATIE L b ICHR .0
5 RN % 0375 5 7=, 11430 PCT 0% 5 % Table

Results of N-13 ammonia PCT imaging in 11 cases

Abnormal regions

No Age Sex Diagnosis - Stenosis of coronary artery
: Resting PCT Stress PCT

1 31 M normal (—) (—)

2 26 M normal (-) (—)

3 53 F normal (—) (—) normal

4 67 M AP* AL, PL AP, AL, PL RCA (90%), LAD (90%), LCX (90%,)

S 53 M AP (—) AS, AP LAD (100%)

6 34 M AP, MI (Sub) (—) () LAD (99%)

7 56 M AP, MI(A+1) AS, AP, PL AS, AP, AL, PL  RCA (90%), LAD (100%), LCX (100%;)

8 34 M MI (A) AS, AP AS, AP LAD (100%), LCX (100%)

9 63 M AP, MI () PL PS, AS, AP RCA (100%), LAD (100%), LCX (99%)
10 66 M AP, MI (1) PS PS, AS, AP RCA (100%), LAD (75%), LCX (50%)
Il 55 M AP, MI (Sub) AP AS AP, PL LAD (90%), LCX (75%

PCT positron computed tomography, AP angina pectons
PS=posteroseptal; AS=anteroseptal;
RCA =right coronary artery; LAD=left anterior descending artery; LCX=left cir-

I=inferior; Sub=subendocardial;
PL =poterolateral ;
cumflex artery.

Ml—myocardlal mfarctlon A anterior;
AP=apical; AL=anterolateral;

*Although this patient had no history to myocardial infarction and electrocardiogram didn’t show any Q
waves, hypokinesis in the posterolateral segment was observed by contrast ventriculography.
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848 S <8
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! x o
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Fig. 1 PCT images of the myocardial N-13 ammonia
distribution at rest (top) and during exercise
(bottom) in a normal case. Note homogeneous
tracer distribution in the left ventricular myo-
cardium.

843 gmizE
KYOTO WiIv,

‘s s 1}

REST

o s

B 5 1P

Fig. 2 PCT images of the myocardial N-13 ammonia
distribution in a case with anterior myocardial
infarction. Apical perfusion defect is clearly
seen at rest and during exercise.

L Lo, /EFTE, W LERLHIC
HEE RLOBHRD Y, HOEF AR S Ik
o te. EMPECRE O 8 i, 4§ i PCT (2
TIPS DA DK & 388 720 73 6 45 (15 %),
EENE PCT ([ TR 2 Bozon 7 4] (88%)
Thore. %5 16, EBHARPICOER Eo
BEEROBEVEE, RO O EBAT LT
WrL7zflTdh -7z, £RBCIELLES 765 6 4

248 ERCZE
KYOTO LHIV.

10 (T

7 g9

Fig. 3 Resting and exercise N-13 ammonia PCT
images in a case with angina pectoris. Apical
hypoperfusion was delineated during exercise,
not present at rest.

2 TR T I 5 e D - 72928 2 SEEh AT IS
TR L. UTEFAZEET 5.

Figure | (2 f@i Aoy (LB 3 X OEh
ARIRE (FEE) OB DB D 2 Wik 0.0 PCT %
. R, EBNANRE & L ICERNOH A~
RINMIHETH Y, JRFTHIR O T 13 38
b ORI oI

Figure 2 (I HiBEREHER| 0.5 PCT {44757+,
LRy, BN & DI ORE S X ORiTEETP IR
RGBS Sl KIAOKE S Bl H THN
fl, DR EEZ bR,

Figure 3 (3 P0ME OO PCT 2773, 2k
REZ X 5 27 RE OO T X780 6 e v
B3, EEH AR 2O A O HiTEE R I 2 T
MiOETFTRED SR, EHAMCLVELE
—iEMEEME L EZ SRz,

2. ERROTHE

LM T oz v o ¥k L PCT o calibration
factor 7 BRI L7z, #hRicx+ % #EH& &
Fig. 4 IZ7R L7z, R A0 JRPFTLS T o RI$E H
BE, LEET 10411410749 dose/g, i §) &
faifF T 117424 x 10749 dose/g T v, HEEIET
XD TS RERLOHESEMAED 6 h o
(p<<0.001), i fi P CoFE S48 o> e O 22 KI T
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normal cases
x 10 “%dose/q

22 % 3 75 (1985)

CAD patients

normal segments stenosed segments

150
] l ) l
1 ‘
100 | L | l i
L
50
p<0.001 p<0.001
0
rest stress rest stress rest stress

Fig. 4 Change in myocardial tracer concentration from the resting state to the exercise
state in normal cases (left) and in cases with coronary artery disease (middle and
right). Note mild increase in tracer concentration in normal cases and significant
decrease in stenosed segments in coronary artery disease.

X, ZEEE T 111433 x 10749, dose/g & fati A &
BERLFTALRE D -z, AR 109
+23x 10749, dose/g T&H ¥V, AMIC X YV ¥+ 2
KL+ 2Kk b 0, xS 7— &0k
L7z, Bt OR e CEBlRIC A A ki & b
SI8XIk Tix, %I T 98427 x 10749 dose/g
Thh, HEHARHT X D I6KIK(89%) TIHKT %
SRL, KT 75425%10-4% dose/g & 5 3 1
KT %75 L7 (p<0.001).

Iv. £ %

PCT (34N O A B « AN B & &
BOICHETE s L LTHATH Y. N-13
7TrE=T7EHAWEOE PCT iconwTix, 2%
RAPCTHEE ST VB TWAVWEDIZ, T

SBRONTMEHR TOBREDND 5 1+ & 119,

Lo LAREROHIRER  ERMICINEBETE )
HE LT, LY bIEmtERBOFMICRHH S
nTwns,

R R B O RT3, 228 o OB i 4>

HOFMETEARTDTHY, MLrOARICES
it ML TR AE O -l 23R AI R T 5. N-13 7
F=TPCT WA A=Y 7T, ¥
Y FE— NI BEWARO RGN H 5 DA
TI6 SEFARHCISE LS £ 0.

N-13 7 > & = 7382000 (8104)) 7729,

B LORENSRETH D, £ 1 M (625
) LLEoREE HF AR HIC 2 [ Eo#
HMRTES. LA - TR L OESH AR oL
Wit & fERR L THliE 22Xt d 5 2 LA
5Tdh Y, —iEtEdiii & IR L & oERIC
X b TR, SRoORG T, #EBfn PCT
X DRI T L, BRI A S g
o Te—itE g MR 2 & B i 5 2 L8 T
o, L LIEFRTRO D, WEDIL®Y &1
MBS 2 - EAIRETH o7, L LADD,
—J5 T, RIS IEAT T B TR R %0 & T,

IREMMLORIEICHE? %S, Thabb, 4RO
FRET T & U TR L 7o s, SR =
T4 ZATIIRBECHY TR LEX LS. ZTOIE
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72 PCT (3@ HtEicEn, bt o RLGEE %
MR T 5 2 L8 TE 5. SN E LHhLo
SO T o Rl e % PCT 7 6 3R o, 42 ¥ I
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{0 T o R ofIhE b Fhic 5~209,
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+ 2 A & - 7=, Sapirstein 17 1%, diffusible
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MR HFl+ 2 LM L TR Y, HEEHARIC X

DO M2 3~4 fF LN L T, Lo A
MBREERICHIIN S % 728, RI OO0~ T
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. F LA EIICHIIN L 7284, N-13
T LUE =T DL Y AKRZR(extraction fraction) HME;
T+ 5 LGS TR Y, e & /b
i+ 2rREMELEX NS,

N-13 7 > & =7 PCT iz X U Do i ik & Hoet
L L TRMT 258, Mol rd5. %
FRE O Y M X Y B+ 5RO » %
LVRARRENHT 20N H Y, i3 Ee
MEMRERIM AL L 72 A 91, £/ N-13 7 o %
=7 O L VIARDMBERZ T TR, TVE=T
ORI £ 3L WP T E 2020, FH O L
B 1% O R HERS & 8RGT L 723, Lo R o
RS EI T A H Y, T o' = 7 ofREE
WO REZ O, S 6K, DX Y
X & 1o DR 0 PCT O fEREIC XTI/ & v
Yi6, partial volume effect {2 Xk v, RI 23
Wil s B IEL 5 5.

EHOE NS OMEME B LT, Ok
HOE G & 5, B COMEALT o RI o
ROl & Lotz F RGO, FCHHE
WD 15 WERER 10 LANICRE LIz, %
FrEdeH O O I 13, £ 10729 dose/g L /¢
STehy, KEOHEESY 200g L4 5 &, L%l
IR B LM E oK 2% L2y, PCTo
partial volume effect |2 & b, <L/l & AT

W5 A EE AU, (R EEEEICTVE B X
sz,

S% I 2 TR Lk E v UER A E
Wz L L bic, FRLMmLfir oA 2Ty,
O~ RLO 3O Bibx Rt L T FET
bH5.
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N-13 7 o & = 712 X 505 PCT %4 ffikf & i
B AW RIAT U, O ILRE A6 o E M) - E &
M 24T - 7.
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& LIS OISR Lz,

2) MR 8 T, LFRIERICE 6 flic,
HEEN IR IS T T BN O T 0 53 A1 DK TR 2338
H o,

3) PELIEERFED THID 6 BT, LERFICE A
BT D o T BLE B GEB ARSI T LS 7.

4) DT o R OFE BT T, B AfT
(& RO M ORREE ORI, BRI
WA & P D LTI OIKT 2 i 235389 6
.

5) GEBhAN PCT XHIEIC O i & M 1T nJ
RET, DT RIS OEMEN « &RV
LR OEEB OISR & E 2 5.
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Summary

N-13 Ammonia Myocardial Positron Computed Tomography
— (3) Evaluation of Coronary Artery Disease by Stress Imaging —

Nagara TAMAKI*, Yoshiharu YONEKURA*, Michio SENDA*, Shusei KODAMA*,
Hideo Sai*, Shuji TANADA*, Kiyoshi MURATA*, Yutaka KoNISHI**,
Toshihiko BAN**, Hirofumi KaMBARA*** Chuichi KAwAr*** and Kanji TORIZUKA*

* Department of Radiology and Nuclear Medicine, ** Department of Cardiovascular Surgery,
*** Department of Internal Medicine, Kyoto University Medical School

N-13 ammonia myocardial positron computed
tomography (PCT) was performed at rest and
during exercise in 11 cases including 3 normal
subjects. The exercise was done using supine
bicycle ergometer with a graded work load and
N-13 ammonia was injected 30-60 seconds before
the termination of the exercise.

In 3 normal cases, tracer distribution was homo-
geneous in the left ventricular myocardium at rest
and during exercise. Of 8 cases with coronary
artery disease, decreased tracer uptake in regional
myocardium was observed in 6 cases (75%) in
resting images and 7 cases (889;) in exercise
images. Furthermore, exercise induced ischemia
was delineated in 6 of the 7 cases with angina
pectoris. For quantitative analysis, mean tracer
activity in regional myocardium was assessed as

percent dose of ammonia administration per gram
tissue by locating 5 regions of interest in the left
ventricular myocardium in each section. In normal
myocardium, tracer activity was 104414 x 10-4
%dose/g at rest and it was slightly increased during
exercise (117424 x10-1%dose/g) (p<0.001). In
stenosed myocardium, tracer activity was 98-+
27x1074%dose/g at rest and it was significantly
decreased during exercise (75+25x 10-49%dose/g)
(p<0.001).

We conclude that quantitative and quantitative
analysis of myocardial perfusion by N-13 am-
monia PCT at rest and during exercise is a valuable
technique for evaluation of coronary artery
disease.

Key words: Positron tomography, N-13 am-
monia, Exercise, Coronary artery disease.
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