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Radioisotopic angiocardiography (LA T, RI-
ACG L5 Y) 13, HROWERBE~DOERED
BWIEBLIA D MR B BER AR L LT, &
AELBRABAESATHS., ZOHT, E£RED
B, Z Lz, EREBICEL TS EO#HE-D
MR EN, TTICEWERMTHMIZZ T T 5.
L, ShAREBATEAE (LR, PDA LRg¥) I2B
LTiE, ZoRRWELEBIZED ZHERREWIC
Lahb o, TLEBENMTLEALER.
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* AEBARFEEMHURESHE

Ok BRI AR E L E

o RS B BERTR AR
R BRI 2 WRHERE
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I B K2 B AR TR IR e T R I T R
ACG ##ifT L 7 &0 M8 2 2B 5 300 SEBIH,
FHE I OMEEXREL IO 77— 7 VR

12X > T PDA DBWIHHEE LT S FEF], 68
T ERE L. 209 b, fEkikk Eio
FEMEMETE DARERADICIE R L7z VIERNIZ D T,
HET DR LI L O ZhZRIZOW T 2[ED
MREXITZ T

R OHEM, MR, MEDEER X OARIHE
13 Table 1IR3 26 ThoTe. B, LM
EERERB I OO 77— 7 VRER, ER S O
FEWHEHRENZ R TXTofT, RI-ACG D
MiATHIE 1 B A T bhic.

2. RI-ACG DA%

BHEBL LT 7y =By v FH 2T (Nu-
clear Chicago #t}, Pho/Gamma HP) # v, Zh
12 ¥ 5 A4 3B (Nuclear Chicago #f, Pho/Gamma
Data Store/Play Back System), L — k « 2 —#
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Table 1 Subjects
Case Name Age Sex Diagnosis Complication
No. establishied by
1) A. U. 20 male operation, ECG, none
catheterization
2) T. A. 23 male operation, ACG, none
catheterization
3) K. O. 24 female operation, ACG, pulmonary hypertention
catheterization
4) T. 1. 43 female ACG and pulmonary hypertention
catheterization congestive heart failure
5) M. M. 27 female operation, ACG, none
catheterization
(B, Model ER-20) 3 X 2-_vrva—4 3. RI-ACG FRROWBEARE

(E@fl, Unicorder UR-225) # ki L7-. X177,
LV— b« A—Z 3T TICEE Lo e REED
CHEM A EL LAESRY L 2EAPRAAE. BRE
IZBEL, 140keV BoMERED ) A — ¥ B EF LI
BHIBIHEALIC TRF & L7 BE 0L 45°
MaBEIZ o S ¥z,

HEEEEL L LT 9Te- AfiiE7 L7 2 v
(LLF, 99mTc-HSA LHg3) # v, Fd 15~20
mCi, 0.3~0.7m/ % BH OARFAR O EZ#IR)
Do ZHERE Bl 75 v v oSkt k5T
bolus injsction L 7z.

99mTc-HSA FEAE#MNH 2~ 9 OB KT
—ZiE, WoltAETFAEBIZNEL, ThiFE
AR HOEIR O BB (% & BEL.OSUR O SR fh#
LI LTz, BiEEAE, ALE, MFRIV
ELZEOBOFEBEREMRO 3 oo — 7Rl %
BEICLTHEGT — % OFAERMHEEZRD, A,
EOMB X OO ERESE (BLHEZRELHE)
D 3FDFE RIERGE 3DV v F 7+ b L
LTHRIG L7z, BiEfhiE, AOEHE, L
TFTHIMUE X OELE PRI BRSNS 72O
B (LLF, ROL &B&$) #®/EL, Z 6 ROI
ZoWT o3 iz | o 3T+ — FMcER
TS L7z, Z0OBE, % ROI fhijid, stk
LMz EL LBIER 4T/ - T, chart speed 20
¥ 721X 50 cm/min, scale range 2 ~ 5 kcps, time
constant 0.1 ¥ 72(% 1.0sec TRk L 7-.

BhREE H 5, WICHRRB L EHEMB IV
BEMFTREZRZ L. (1) WEiRe, E0=d
23 EITRKEIROIEES, (2) THEICHT S
LAtE OMEA S ORI, Thbb, LB
B o Mg, (3) AEICHE T 5 MBiikE
SUEER D B F DRMIZ AT TORPTIFEREG (L
T, FEARFMRE S B ), (4) EOBICHBRT
B T EhARER AL TR D> & F ORMIZHIT THOREIZ
BRI EERG (OUT, MBREESR SR,

iy, BhRERNARD D, WICHE~3 2 & SN
FRERFZE L. (1) ALEBLIUELEMBRO

250 — 7 BEih 5 peak to peak TEH L7z
FAE—LZRREER, (2) B XULLEfRD
ZNZ IO PIEIFEIREE T RO J 3 E I E AR 4>
OHERE Eld Zhicke BEIC BY 7 FERK
CLTF, WmFTREEREE—15), 3) HBXUE
DEMBOZNZTHOIES L BERE OEEAL.

zhb RI-ACG FrROMBRE R, /A
STEEE (<), BOREEITITE ORE ZIREE,
PEEBIUEE LICHRIL, ZRZh (), (4),
) FEb L. kIFL, AE—ERERIEMIC
DNWTE, ZOEERTHAZEREORRYN 551~
69FLL, ZhI) EEELIEELIZHEAIC
BTi (+) LHE L.

Bz, i Db 3 EERED I2X -
TEAFAEHKRZEE L. ZTOK, MIEER
ETREHONMEFHEE 2 E X o2 4EFHIL,
ZOEOFHEL LTHH L.
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otz Fiz, b 6 REF O BB KT

m. & = BB Table 2 1072 & { Tl e,
I BEESTEOR Fibb, WEEETTRO 5 5, MBREHSG
WG S B, 6 REHITHORIAD, FhE AR LI RE B IR SR, T ORI
OO BIEERE Fig | IR+ <T  RIEOR  BlCEboRigH R b i i HB+ 5

1)

2)

3)

5)

6)

Fig. 1 Dynamic images during the first circulation of radioisotope: a) Right heart phase
b) Left heart phase, c) Right and left heart phase, 1) Case 1, 2) Case 2, 3) Case 3,
4) Case 4, 5) Case 5 with continuous murmur, 6) Case 5 without continuous
murmur
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Table 2 Findings of the dynamic images

Dilatation of

Case main left
pulm. Vent. aorta
art.
1) A. U. + - —
2) T. A. — + +
3) K. O. +H + =i
4 T. 1 H -4 +
5) M. M.
[continuous — - -
murmur (+)]
6) M. M.

[continuous — — —
murmur (—)]

Hcd - 7. Eio, BRG OILEG L EE T
b ot 2 FITIE, IR O MR ING AN (58
»hhiz.

—J7, JEGS T, e IO I B AR
Fif i X OGS BIE TE ookt L, M
HRRFHIZZAD 2FTRIZRD bl h o7z,

2. ERRERIRATR D#RET

X SER, 6 AR TR 2Bl AT Fig.
2UTRT L Th oo, BT BB,
HZREFIZB N T, TTROKbWIEICEb S
TEEMEDLDERAL.

6 A TR S N IBHRE BRI R o HBURLE
X, Table3 {TRTZEL THoT.

BER AT RIE TR b @O THEL, o
FThopflicksn T, AL=RMBL, EFHERR
WO H &R LT2hS, Z O TF RIS Ei%%
B IEDL Z o7,

HE—EFREFORE L LT, TOEED
EREDCEEE TED DT, ERERTHL D
olc. —F, B XOELEMBRICRE O NTER
OB X, RUT ROI ghiickit 2%
FRERIE DFHUL OFREE & X <AL T 7z,

FEF 5 D 2 [ OREITI T B BIREM AT R % It
T3 &, EHEHETEIEICR O 2 20K
T RE T R ERRCED ST, R
IEHE R D - I AE— A= ERIFIITIH AR
RRER L.

fidy, TREMLEE TR U I IR R,

Image of increased
ascend. blood flow in the
upper lung field

Dilution image
of the pulmonary

Shunt image to the
pulmonary artery

FF
+E+
+E+H

|
H

%I OB 22> 5 Tl S o sdifge i i 2k
Wl & bR, EPITRS Rz L. £k,
T DRIRRBE IR R~ 72 B %97 3 X
OVBRE ph AR 0D I T S8 T AL oo HUER B & Felgerry Al
M aEMmch -7z, L, T OFEMKRREEM
(X, MR SRS 0 Z D WIRIIAER I TR
EARESOIMEFRHICE s TEFHL Y, Z ki,
TR DO AEOFERL M IER GiEfl 4) T, 4
EE D2 #{FEK (coefficient of variability) 7330
Y%L BT ATZ.

3. RI-ACG FrR L REFR & OB
XRS5 HEG O MAEERE LD H 77— 7 VR
HOXEEFIREZ, Tabled IR+ L LK Tho k.
FREFNC DT, DA R A L ko> RI-
ACG WhfEmifROPT LA T 2 &, Mgk
Tl B W % BT KBIROPLE I ORI (il
REM T X <L, £, MRy
IZBI1F 5 EEEM (reopacification) 73, RI-ACG
BT B IHEARELRE & & RIERIC R TR B
7z. L? L, RI-ACG OJfiBhiRfFR Gz 5Hs 3
% LBz b D MiBhIREEM O negative jet &
W S TIHRNFIDE 5Tz,

ki, LoH7—7 A iE Lo RI-AACG B
e FTRLE kL7 =5, RI-ACG TL
FifiBF D ALFRE IR A B - 7= 2 SEFIDS, WF 4L $20
mmHg # K& (X MBiREE R L7z, £z,
DB T —F NMRE RO AT RERR L RI-
ACG Thieh#rir R & 2 ik 32 &, EKEOK
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Fig. 2 Dynamic curves of the regions of interest (RV: Right ventricle, P: Lung field,
LV: Left Ventricle) Large letters of O, P and S indicate injection point, peak of
the first circulation wave and the abnormal recirculation wave, respectively.
1) Case 1 (time constant: 1.0 sec), 2) Case 2 (time constant: 0.1 sec), 3) Case 3
(time constant: 0.1 sec), 4) Case 4 (time constant: 1.0 sec), 5) Case 5 with con-
tinuous murmur (time constant: 0.1 sec), 6) Case 5 without continuous murmur
(time constant: 0.1 sec)
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Table 3 Findings of the dynamic curves

Shunt waves of the
pulmonary and the
left ventricular
curves

Case RL-LYV tansit
time (sec)

1) A. U. +H (4.4)
2) T. A. H (3.6)
3) K. O. + (4.5)
4 T.1. + (7.8)
5) M. M.

[continuous — (6.8)

murmur (+)]
6) M. M.

[continuous + (7.7)

murmur (—)]

Table 4 Findings on X-ray angiocardiography and
catheterization

ACG Catheterization
Mean Left to
Case pressure right
Negative Reopacifi- of the shunt
jet cation pulmonary fraction
artery
(mmHg) (%)
1) A.U. — + 18 36.1
2) T.A. - + 18-20 57.9
3) K.O. + + 66 62.4
4) T.I. + + 80 26*
5) M.M. — + 22 35

* This case was associated with the right to left shunt
of 15%

4 Tix, RI-ACG T zhza#H+5 Z LB TE
oz,

Iv. = =3

RI-ACG i X 2 LANEMKEBOZMNT, Kriss
5D R Mason b2 HEhEEE > 5, F 72 Rosent-
hall® % Alazraki &9 2SEHEERE L HREL, T
TIREEL TS, LaL, PDA 2o To#H
BRIINETELALRDNT, ZDFEL IS
HDFE.

£, bbb Rat L7z S fEflo PDA (3,
hoOLHFROEH?IL L, BEOHEEK LT
VEFZBRITE, wWEhbEAFRERKIZT TH
Sle. T2iZ L, ZRHDORNO 1EFNITRRAICE

e pdl

Flattening of normal
recirculation waves
of the pulmonary
and the right
ventricular curves

Shunt fraction (%)
calculated by
area-ratio method

35
96
109
77

+ +FFH

59

FEHETOWEEAEL, ZTEE D PDA LFH
iz A P I vARBICLW S TeABETSZ
EMRLFERIC X » THEER S M.

AEBICEBIT S RILACG iR e LT, Bk
WL E ORI ETEFT R b RO,
KEIARA> & i BHAR~ 0> K% L3t 2 S U 7= AERY
BT RASEVEE TR bhic. Zhux, BhiEEH
I THIBINRA RGBS L KGR E LT, £/, 8
FERNARIC T E X O D3 dh AR W1 ER i T R
~OERKIE L LTHERL .

FEIIRFR 1, ONAEAEKREBRICBWTEH
DIBIZRA OB HRED LRICEFICE T, #)
[Bl9EERIE D RI-bolus A3iBhAR-~ o HLA& ML I &
STHRRENTELRbDEEZ DN, FTz,
IBRERGIT, DNEAREREBRTRAOND L
DIEOFHER S & FEROMFICX Y, FlE
ERRIC CRBIRICE L7z RI-bolus o —AS 4K
Mz L CighiR~HHBE LI b DL EX LR,
ZOFHBEOD, EF L AU R S
hadz Lot

fitids X OV s th AR B[Rl FE BRI T B R 0D S A B
i, EHRROKER2HAERTIE, T-F0 L
E—27 &Rt L, FTREEO R ER
WoyoEfEdbs v 2 b LTHBRL. %
2, SRR OTFEX R ROI AR O IEH HAEERE
DL ETZZWHEICE 5T, bHWTHLEH
BROTHEMONE L BT 52 LIZE > TR E
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Summary

Evaluation of Radioisotopic Angiocardiography
in Patent Ductus Arteriosus

Kohei SENDA*, Takeyoshi IMAEDA**, Sachiro WATANABE***,
Koshi GoTo**** Akihiko HIRANO**** and Tsuneo SASAKI*

* Department of Radiology, Nagoya University School of Medicine
** Department of Radiology, Gifu University School of Medicine
*** Department of Circulation, Gifu Prefectural Hospital
**x* Department of 2nd Internal Medicine, Gifu University School of Medicine

Dynamic images and curves obtained from radio-
isotopic angiocardiography (RI-ACG) using video
recording system were studied in 5 patients with
patent ductus arteriosus (PDA), to disclose any
characteristic findings of PDA on this radioisotopic
examination. And, the examination was evaluated
with referance to diagnosis and assessment of status
of PDA, comparing with other radiological exam-
inations including angiocardiography and cathe-
terization.

Both the dynamic images and the dynamic curves
of RI-ACG showed some characteristic findings of
PDA, which was considered to be valuable to
differentiate the intracardiac left to right shunt in
atrial or ventricular septal defect. It was very char-
acteristic of PDA that dynamic images showed
regional dilution and recirculation patterns in the
region of the main pulmonary artery to its periph-

ery, and dynamic curves presented shunt waves
on the descending limbs of the first circulation
waves of both the pulmonary and the left ventric-
ular region of interest.

The Degrees of appearance of these characteris-
tic findings showed a tendency to well correlate
with the value of the left to right shunt fraction
calculated by cathetelization technique.

On the other hand, RI-ACG showed useful
findings to diagnose pulmonary hypertension or
heart failure associated with PDA. And, RI-ACG
was very useful to detect an abrupt change of the
central circulation dynamics in a patient with PDA,
in whom continuous murmur characteristic of PDA
desappeared intermittently.

Key words: Radioisotopic angiocardiography,
Patent ductus arteriosus, Dynamic image and
curve studies
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