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=Abstract=

Diagnostic Validity of RI Angiocardiography in Cardiac Diseases

Kwan Yop Kim, M.D., Chang-Soon Koh, M.D. and Munho Lee, M.D.

Dept. of Internal Medicine, College of Medicine, Secul National University

Seoul, Korea

The employment of gamma-ray scintillation camera with the use of short-lived radicisotopic pharm-
aceuticals, sucu as #"Tc¢ sodium pertechnetate, have enabled us to perform RI (radioisotopic) angice-
ardiography. Although conventional cardiac catheterization or angiccardiography using contrast media
have been an important diagnostic tool, they may carry some risks or serious complications.

The author investigated on RI angiocardiography in twelve normal and twenty five patients with
cardiovascular diseases in an effort to evaluate its diagnostic value.

The results obtained with this study are as follows;

1. In normal subjects, the scintillation camera transit time of arm-to-right heart was found to be
2.120. 67 seconds, right heart-to-lung 1. 530. 40 seconds and lung-to-left heart 3. 51-0. 86 seconds.

2. Transformation or displacement of the heart and the great vessel are easily discriminated by RI
angiocardiography. Both in the cases with tricuspid atresia and tetralogy of Fallot, ventricular septal
defects are well recongnized by sequential RI angiocardiography.

3. It is also helpful in determinining the site and extent of obstruction, and estimatiing the postop-
erative course both in the cases with superior vena cava syndrome and pulmonary stenosis.

4. Pericarditis with effusion is readilly diagnosed by RI angioccardiogram showing characteristic “dead
space” between intracardiac and intrapulmonary radioactivity.

5. It was found that the diagnostic accuracy of this study was 78, 4.

It is concluded that above results obtained are useful and accurate enough for the diagnostic

screening methode for clinical practice.
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Fig. 1. Schematic drawing of RI angicadiogram

(Anterir view). From anterior, in order,
gray colored line, dark line, dark dotted
line.
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Table 2. Circulation time determined by inspe-

ction of scintillation camera film seq-
uence in 12 normal subjects

+
Mea?(sg'c's)‘ D.) Range(sec.)
Arm to Right heart 2.1£0.67 | 1.5~3.5
Right heart to Lung 1.50.40 | 1.0~2.0
Lung to Left heart 2.7+£0.50 | 2.0~3.0
Righ heart to left heart | 4.24-0.60 ] 3.5~5.5

Tahle 3. Comparative data of circulation time
tetween RI angiocardiography and co-
nventional method in 12 normal subj-
ects

[ Camera transit i Conventional
! time | circulational time
Mean 3.5 sec.! 5,33 sec.
{irm to S.D. 30.86 | =20l
ung Range 2,5~5.5| 3~9

Arm to ) Mean 6.3 1.7

Left heart S.D. =0.60 +3.79

or tongue* ) Range 5.5~7.5| 7~I18

*With conventional methode
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Fig. 2.
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#.; Rapid sequential RI angiocardiogram in norma! subject.
B; Its schematic drawing. aA; ascending aorta. bA; abdominal aorta. other abbrevation;see
Fig. 1.
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Table 4. Interpretation accurecies in this study

Subjects No. of cases gzgsz:rgiié}glrlil :,E;fgﬁ:gj,‘;%f}l gaill to

phy only gaga zand other iagnose
Normal controls 12 12 0 0
Tricuspid atresia 1 1 0 0
Pulmonary stenosis 4 3 1 0
Tetrallogy of fallot 2 0 1 1
Ventricular septal defect 2 1 1 0
Dextrocardia 1 1 0 0
Atrial septal defect 1 1 0 0
Superior venacava obstruction 4 4 0 0
Mitral stenosis 2 1 1 0
Mitral regurgitation 3 1 2 0
Aortic reguritation 2 1 1 0
Pericarditi with effusion 3 3 0 0

Total 37 20(78.4%) | 7018.6%) 102.7%)

*Heart catheterization, radioangiocardiography using contrast media, and firal clinical and operative findings.
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Fig. 5. A; RI angiocardiogram in superior vena cava syndrome.
[ : Before treatment. I : After treatment.

B; Schematic drawing from A.
C; Chest P.A film. Note the widening of superior mediastinum and the
appearance of radio-opavue homogenous density in the left upper lung.

—2 G —



—Kwan Yop Kim: Diagnostic Validity of RI Angiocardiography in Cardiac Diseases— 39

J: .Tug!xr ven
IVC . Inferier vera cava
Asp: Atriek septet defect

D

C

Fig. 6. A; RI angiocardiogram in tricuspid atresia with atrial septal defect. Note the “Right vent-
ricular window” in B,

C; Schematic drawing from A.

D; Conventional radiographic angiocardiogram. Note the “Right ventricular window” and
bi-atrial dilatation in P-A view. In right lateral view, tip of the catheter is Jocated in the
right atrium, and the left atrium with ascending aorta are visualized immediately after
injection of contrast media.
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Fig. 7. A; RI angiccardiogram in pulmonary stenosis.
Note the dilatation of pulmonary conus (arrowed) in the 3rd frame.
B; Its schematic drawing.
Note post-stenotic huge dilatation (dark arrow D)
C; Chest film P-A view.
Note the left sided 2nd arch (pulmonary conus), which is unusually
prominent, and also small aortic arch.
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Fig. 8. A; RI angiocardiogram in Tetralogy of Falloi.
B; Schematic drawing from A.
Note the enlarged right sided heart and immediate vis
left sided heart ard aorta.

of the

C; Chest P-A film in the sam= patient.
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B C

Fig. 9. A; RI angiocardiogram in mitral stenosis with congestive heart failure.
B; Schematic drawing from A.
Note delayed circulation time, and high concentration of radioactivity in
the pulmonary conus and left atrium.
C; Chest P-A film in same patient.
Note the huge cardiomegaly and straightened left cardiac border. The
pulmonary vascular marking is also increased.
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Fig 10. A; RI angiocardiogram in aortic insufficiency with congestive heart failure.

Note the delayed circulation time and enlarged left ventricle, and pers-
istent visualization of left ventricle and aorta.

B; Schematic drawing from A.

C; Chest P-A film, which shows a huge cardiomegaly and prominent

aortic arch. Increased vascular markings and pleural reaction, both side,
are also noted.
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ALk
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Dead space” betueen hearl and, Lung .

B

Fig. 11. A; RI angiocardiogram in pericarditis with effusion.
Note the arrowed dead space in the 4th frame.
B; Schematic drawing from A.
C; Chest P-A film of same patient.
Note the water bottle shaped heart.

—_ 34 —



~—Kwan Yop Kim: Diagnostic Validity of RI Angiocardiography in Cardiac Diseases— 97

Foll A gk o] AR HE=
Aa e LA B e CRESE ARE 2R
5 LR Bl FEE AT £ dx R
H, =3 oow mhe EAWAE £ 5 A= Fig

/\,.

AA g3 LEE EH

o} RI angiocardicgraphy 5 #6717
137 .S 1\5_0 L= 0103 }_

ERDEaE

B RI angiocar, dxography o) °} gt ¥
HORE S Ll 9 R BES RS F —
BEE o dolvh

2 Tole 4905} 7ol A Giiked SR
sl R I e RSl —BER flve
376k 2001R 78. 4% ¥lnd Ho BHEL nin.
Vo= 8 THIE LETFE XROREEEM B
Fii 552 & GRS vk ¥R oAl R
519} 24} Fallot W 17l 4= #5F AEE + ¢
ek,

5
5
=N
rle
b
-4

= £

H 5 LB XOIREE Rl el By
M bt EEEE BEEY URes f%-xiéol“’ o]
RSN E st et A4 FRdl A= 9 B
Rmayel ko] EHIE S Sivf.

w2 o] KA LBEE HEAZS e
Wi%e BRZts Anger #£¢] Gamma scmtlllanon camera £}

3t RI angiocard-
o oJ 1—)

9™T¢ sodium pertechnetate & il ff
HEFA T RES
Gamma scintillation camera = Pho/gamma [, Model
6403, Nuclear Chicago 81 24 detector ifi= EHE 11.5
inch, 54 0.5inch ¢ Nal(T1) crystal & 4, 00074 2] Bf
FFHEERILS 7r= collimator 2 T BE BEE o
%g}#ﬂ, SrRBen & 71] 5,10.} 'il"’\”s 47,2 99"Tc s50d-
tum pertechnetate = Molybdenum-902.5-5] 4l x &=
ettt BlOTRHER PRGE7T 6 Z energy 7t
140 KeV oL r-rv’?c"l" P ﬂﬂ«ou BE el Sk EILER
ES wleld ERE R = F-& scintigram

£ dE ‘;; °’{— Ktk JEV'»VZT—:H} e
¥ ﬁ&zfﬁé‘w 20~30 mCi/ml L) k£
“ﬂ 0.2~0.5
sl 7

iography =-

i1ibg Ry

t}, & LETE XRUREEYS BEE A &
B & e MR BHELS o 3 Radv HE k4
99"T¢ sodium pertechnetate 10 mCi 24 0. 13 Rad ¢}
B3}, 0,

mg e dolA, FEY BREERAAE BO

U Rl m wigEe] ¥R I mES
+ JdxE ERE EAAA vhg, ¥ Tcd RiEER
HEASHT BRI B9 A2 BRES A Fo
Wz, o 7% (B wild 1.5 B JEES
g oM o} FHEkE EABRES Fol 18~19 gaze 9
o EEE S RSt EARES REl e BRS
1y !‘Z%’é"“ #2197 AR, FEe mEHE
A A st BMERESERE B3

A&

:«;Hw

_Y'L i

DIRERS Hatts BEMRETS HERE € o i
RIfES FHznk 0o vzl 0.5~5.08 & THE
odelskxl Fikol et FEEY BEoz: 0.58 M
Bez #|E F39E Axlo] mx Hatees] FHE
7F Ao o] MR Rsba, 308 LIk HFES
B BEshd mutte] U VT gx LBEBES E
mFe] g7 He leldo = PliFo] ¥kl 158
mifge® 21~368 5 F 7 208 A #ETel
7h AR Sgieh

ME HEo s EEHERHY HRAERES »d K
@%ﬁmﬁa A LEEE A, WEER 2 el H—o
Eh, EAKEIE 2 WAEIR KBRS BHEN
VAT ‘;% ﬂéakﬂ WlmA s RsHgenz, w2
7S EALYT EFAA pk DETES T
= REE 9 £ 0%y Ao AARYS. =X F
o 2 MPEERET WES & 2o (Table 2)

7 R Burke S1002] BEfES: wlasle HEI &
R} 9sivh(p<0.01). & Burke 52| 254l A4 1
BEERLS HO— BRe] L210.358), Mi—KEL
Bjo] 2.4-+0.68% @ HL—EL el 3.616.68
fhaloll Hoslel el #HEE A4 1.5%0.60%, 2.7
+0.50% B 4.240. 602 o7k ERSel Y9t
o] Burke S¢| 1.0F RIEo® H#ET 09 EXv

150 Mme = #idsls] e Aoz BHEY
T}
&t ether $} magnesium sulfate & $EFSIE #/A M

WTEBERY BEiE Bt (Table 3 wlad o HEA
s ol 9lgl vk p<0. 0. HMY) ERSR REEA}
RIZ (% (BB feEas Exsd gl o
4= Wl AETEE PR E4ddE A=



98 —KEUEEOHIE H6% H290 B F 115k 1972—

ol dbele] HAH BEERE WER AS: BHREs
Bag g129 %53 B 2ol sz, = RES
Fnsted Reilol FESS wFelgta 4 4s i
=eli BB AR AEE £ FIERD
ol st & Fikel ¢ PIEHEe FEYlz ¥z
A FHEes ¢ 4 dgeh

¢]2} 7+o] RI angiccardiogram-& EFIEEAY R M)
BHERY BT MRl ¢ U7 A2l K EBl =
o] o REUREE 3 WA BT 5 doiz shldh
FIE £ Fig. 59 LEBREER GldA s 2ol B
ol £ 4.5~6. 08l A fehEEe] LEHMRA =23t
gl.o} MRSt 9@ prednisolon R JRFVL [T
2 2Bk L B2S5Ee] 1.5~3 0Bl olv] EE#HRol
REDE ¢+ Jvh 2=V wlsEe LaFRel
Hegttkel A% BEIT A+ AL mif4Tol HES
A stgdeovt M2 E BoE BAEST dot dE AS
A FE Aoz S 395 WERKEEGNA
FHRRd Bl BREEE B R’RTsY
vk v ole) ol X ke WHfe] 0 W&
o EEEIEY WRLE HHT o AER 4
d-go] =3 & 53R shvet & 4 Ak

ZREIAERES (Fig. AL EEs: 28 Ao
Est WEike] WA o, MEHA Bttt &
AR Ao ZLE, Z0E € ABE KathEol &

3, ole AULE B MEHEe vehde 249 .

gt ol mittd & YEhE Aolmm X FEH
= SRRAELES AEE LEFREEY Y= R
o] glon, Atk LEFEREL 2 AcR 33
95 F & RBAAE OEPERES FEE W
BEES ERs7E ozgeyt XBURESEFRE
+ BI@E WERRE ¢S] HESdR, =% F K
Bl A 1'5~3. 08 ALzl A BfEsts A.UER(right
ventricular window)?Ve] FHEIEHol RT3 REE
(3.0~4.5% AR AR Aer vot FHElE LEH
PRl deta ss

RI ahgiocardiography &} X#IEEHEEMY RES ®
7l ABSA go EEE BHiZe] 78.4% ) H
£ A4.e EBR =g el st EE o9
2L ZPHIRE v Fa JE R HEY FREHS
o] BEKRY o 2 wlad MAK olyd FIEL AR
ol E 2A fEMsSeEH s 448 XRUIEE
R FHT BB #98 MBES Mason 3%
< DETE FiY M5t AeTERES LED B
froll EEEASR WhEs sz, A BEMPRE

AErte 25 92 nlE 2 RS & 4 9
o] MBS i)

=3t #fEe] Eisl, BE PIERRL 2~35
X ga BEAA HEE 54 dod, Rl 9E
HEBZAAE HE7F TiRdte BifeHe v MEHE
MES g3, BENCEE HFit B 32 2%
S22 A BEiEe] BRyes el EEY 4+ v}
= ¢ 4 gek -

I Az radiopu]rﬁonarycardiogram B0 EEa B
BEAE WEs HAShd mAIBEY BES HEH
L2 FEE] BRYE 5 98 TRk e F
LEHEW®, LBEY 270509 9 hisERs
58 13,20.5.9- RI angiccardiography & #4784 R
dl g€ o glm, WA ol Lo MkiEEE, THEE
R mMFBEEE A5 ¢ 5 08 Ao n Hik
=) £} 14,50,40 ‘

wetd & WS bhaE ohes 2L AH9d RI
angiocardiography & $-4 #EfFsick 2 ez TR
B F DA BEHEeE Bl v o Fad %
7L NLESA A BOE EBY &2 FE
AE 7 donz FRERE Rt Fvie Eokd
AR BRIz LRER HEBo dE =8 BEdA
screening test™ 24 EHo e, 2D Xigsggaldl 8
fiito] A& BE 3D BB BEAY B 89
A DETEN LIREER K] FuEE A, DR
By = AR BEDRET #Estza ¥+, 5)
EXEE LEER ZBRE R PR R HR® 53 F
GBiEd Rt 249, 6 L& Zo TEFIRMETM
S} EER S BT A®, 7D #EE EBEe £
BT 538 CIRERS M-S BRend € £ B
FHikol BrE=

LAk o217k 78l RI angiocardiography 7} &
Hewl s 42 BEAE BEY 4 g3tk

o

s -]

RL BREIEAA AR e HEses &
2# 91+ RI angiocardiography ¢| 2Hify HiEE &
T Ao ALEA HEB ke 22 &89 £
Kt o R DIRERE BEe ERHERE 5 37
FIE $Ho 2 ¥"Tc sodium pertechnetate & B iiISIE
PSSk, scintillation camera & {8t} RI angio-
cardiography & BtHisto] Thesh 2L FME Adrh

1. % #lA A RI angiocardiography = .8 &



—& W L LIRBS RI angiocardiogaphyol] 23 2Ry REiE— 99

FMmES) BEIBE M 9 wEY 8EE RN 4
o=, 538 LEBEK A0, WER 2 £UE8E
2 4 gt

2. L ¥ EmERY MEBRERE s ¢4
dgleny, WA BE 2,120,678, HL—M B
B3 150,408 2 Mi—Z0 BRY 2. 70, 50804 oA,
W BB ReRle] 3.540.86BE BB TEERAER #
Eikel o3 M el 5.3x2. 01 uc} HES
A BHEAYEE & 4 A3k

3. TRMEAEAES Fallot U A

£ Z53 Famdtd el

4. FEBIRAERERES WEKEEENA Pk
I REEE R ¢ T dser, FHER AR FL
Fikelgr

5. fﬁ&ﬂé DEERO Yol A X HataEel B2 .OEA
Qﬂ? HiRg wot AA HWE 4+ ddi+h

. 7 RI angiocardiography 2] T2 2¢ 78. 4% 94 ¢k

%% o] EfFFAk RI angiocardiography = HIKEY 2

Bi{EESL ol &ol s gk

Fo2 K WRE Wi B Wit T4 K
fEel mEE AlfE, WREGS o 74 FED
g 3 BET ORR 2 FE K4 RS R
E =dH, g2 é’-‘aﬁl- BRE o] FA ALTRE
4 e EEdA E EaE =3uh)

32
3

EHEOE PRk

REFERENCES

1) Alazraki, N.P., Ashburn, W.L., Hagan, A. and
Friedman, W.F.. Detection of the left-to-right
cardiac shunts with the scintillation camera pulm-
onary dilution curve. J. Nucl. Med. 13:142,
Feb. 1972.

2) Ashburn, W.L., Braunwald, E., Simon, A.L. and
Gault, J.H.: Myocardial perfusion imaging in man
using Tc~99m-MAA. (Abstr.), J. Nucl. Med.
11:618, 1970.

3) Anger, H.O.. Scintillation camera. Rev. Scint,
Instruments 29:27, 1958.

4) Anger, H.O., VanDyke, D.C., Gottschalk, A.,
Yano, Y. and Schaer, L.R.. The scintillation
camera in diagnosis and research. Nucleonics
23:1, 57, 1965.

5) Bender, M.A., Hays, M..: Intracardiac hemodyn-
amics. (Abstr.) J. Nucl. Med. 11:330, 1970.

6) FlEwm - BBRXE:: vV F A AL DERE

#EfEmE. KRHHE, 471:160, 1971.

7) Burke, G., Halko, A. and Coe, F.L.
clinical studies with radioisotopes and the scintill-
ation camera. I. Sodium iodohippurate I-131
renography. J. Am. Med. Assoc. 197:15,1966.

8) Burke, G. and Halko, A.: Dynamic clinical studies
with radioisotopes and the scintillation camera.
II. Rose bengal I-181 liver fumtion studies. J.
Am. Med. Assoc. 198:608, 1966.

9) Burke, G. and Halko, A.: Cerebral blood flow
studies with sodiwm pertechnetate Tc-99m and
the scintillation camera. J. Am. Med. Assoc.204:
319, 1968.

10) Burge, G., Halko, A. and Goldberg, D.: Dyn-

amic clinical studies with radioisotopes and the

Dynamic

scintillation camera. IV. ¥"Tc-sodium pertechne-
tate cardiac blood-flow studies. J. Nucl. Med.
10:270, 1969.

11) Carter, B.L., Johnson, S.E., Loeffler, R.K. and
Southard, M.E.: A critical evaluation of external
body surface counting in the determination of car-
diac output with radioactive isotopes. Am. J.
Roentgenol. Radium Therapy Nucl. Med. 82:
618, 1959.

12) Conti, C.R., Ross, R.S.: The risks of cardiac caz-
heterization. Amer. Heart J. 78:289, 1969.
13) Dizon, M., Mackay, J.R., Yi, C.H., McMullen,
R.F. and Allen, H.C.: Intracardiac transit times
using the digital autofluoroscope in myocardial,
valvular, and metabolic disease of the heart (ab-

str.). J. Nucl. Med. 11:626, 1970.

14) Endo, M. Yamazaki, T. Konno, S. Hiratsuka,
H., Akimoto, T., Tanaka, T. and Sakakibara, S.:
The direct diagnosis of human myocardial ische-
mia using I-181-MAA via the selective coronary
catheter. Amer. Heart J. 80:498, 1970.

15) Gootman, N., Rudolph, A.M., Buckley, N.M.:
Effects of angiographic contrast media on card-
iac function. Amer. J. Cardiol. 25:59, 1970.

16) Graham, T.P., Goodrich, J.K., Robinson, A.E.
and Harris, C.C.: Scintiangiocardiography in chil-
dren. Amer. J. Cardiol. 25:387, 1970.

17) Gray anatomy.

18) Halko, A., Burke, G.: Determination of cardiac



100 —The Korean Journal of Nuclear Medicine: Vol. 6, No. 2, 1972—

out-put by radioisotopic angiography. (Abstr.) J.
Nucl. Med. 11:631, 1970.

19) Hamilton, W.F., Moore, J.W., Kinsman, J.M.
and Spurling, R.G.: Studizs on the circulation, IV.
Further analysis of the injection method and of

’ changes in hemodynamics under physiological and
pathological conditions. Am. J. Phvsiol. 99:534,
1932,

200 Hurley, P.J., Strauss, H'W. and Wagner, H.N.:

Radionuclide angiography and cineangiography in
‘ 5creehing patien:is for cardiac disease. J. Nucl.
Med. 11:638, 1970.

21D JW. Hurst, R.B. Logue: The heart. McGraw-
Hill Co. 2ad ed. 1970.

22) Ishili, Y., Mac Intyre, W. and Roth, E.: Quanii-
tative scintiangiocardiography: Measurement of
heart chamber size by scintillation camera-recorded
dilution curve. (Abstr.) J. Nucl. Med. 11:684.
1970.

23) Johnson, O.E., Liu, CK., Akcay, M.M. and

Taplin, G.V.. Radiopulmonary cardiography of

measurement of central mean transit time and its

subdivision. In dynamic clinical studies with rad-
inisotopes TID7678, Kniselev, R.M. and Taune,

W.M. ed US. Atomic Energy

June, 1964.

Jones, R.H., Sabiston, D.C., Morris, J.J., Buffaloe,

T.S. and Goodrich, J.K.: Quantitative radionuclide

angiocardiograms for determination of intracar-

diac transit times. (Abstr.y J. Nucl. Med. 11:

333, 1970.

25) REBIE-BBES BFRE: vvF 723285
KMEFD BHENEE, BABBRIGHREeE 29:
980, 19685.

26) Krishnamurthy, G, T., Winston, M. A., Weiss E.R.

and Blahd, W.H.: Dernonsiration of collateral pat-

Commission,

&~
W
s

hways after superior vena caval obstruction wiih
the scintillation camera. J. Nucl. Med. 12:189,
1971.

27) Kriss, J.P.: Diagnosis of pericardial effusion by
radioisotopic angiocardiogradlv. J. Nucl. Med.
10:238-241, 1969.

28) Kiriss, J.P., Bonner, W= A. and Levinthal, E.C.: Var-
ious time-lapse videoscintiscope. A modification of

the scintillation camera designed for rapid flow

studies. J. Nucl. Med. 10:249-251, 1969.

29) Kriss, J.P. and Matin, P.: Diagnosis of congenital
and acquired cardiovascular diseases by radioiso-
topic angiocardiography. Tran Assoc Awmer Phy-
sicians. 82:109-119, 1970.

30) Kriss, J.P., Enright, L.P., Hayden, W.G., Wexler,
L. and Shumway, N.E.: Radioisotopic Angiocar-
diography, Wide scope of applicability in dia-
gnosis and evaluation of therapy in disease of the
heart and great vessels. Circulation 43:7929-
808, 1971.

31) Kriss, J.P., Enright, L.P., Haydtn W.G., Wexler,
L. and Shumway, N.G.: Radioisoiopic angiocar-
diography: Findings in congenital heart disease.
J. of Nucl. Med. 13:31-40, Jan. 1972.

32) Krovetz, L.J., Grumbar, P.A., Hardin, S. and
Schiebler, G.L.: Complications foliowing use of
four angiocardiographic contrast media in infants
and children. Invest. Radiol. 4:183, 1969.

33) Krovetz, L.J., Shanklin, D.R. and Schiebler G.L.:
Serious and fatal complication of catheterization
and angiocardiography in infanits and children.
Amer. Heart J. 76:39, 1968.

34) Mason, D.T., Ashburn, W.L., Harbert, J.C. and
Cohen, L.S.: Radio sequential visualization of the
heart and great wvessels in man using the wide-
field anger scintillation camera. Circulation 89
19-28, 1869.

35) Matin, P., Ray, G. and Kriss, J.P.. Combined
superior vena cava cbstruction and pericardial
effusion demonstrated by radioisotopic angiocar-
diography. J. Nucl. Med. 11:78-80, 1970.

36) Matin, P. and Kriss, J.P.: Radioisotopic - angio-
cardiography: Findings in wmitral stencsis and
mitral insufficiency. J. Nucl. Med.11:723-730,
1970.

37) Mullins, C.B., Mason, D.T., Ashburn, W.L. and
Ross. I.: Determination of ventricular volume by
radioisctopic angiography. Amer. J. Cardiol.
24:72, 1969.

38) Oldendorf, W.H., Kitano, M. and Shimizu, S.
Evaluation of a simple tecknique for abrupt intr-
avenous injection of radioisotope. J. Nucl. Med.
6:205, 1965,

39) Poe, N.: Cardiodynamic effects bf intracoronary



—Kwan Yop Kim: Diagnostic Validity of RI Angiocardiography in Cardiac Diseases— 101

artery injection of albumin iacroaggregates.
(Abstr.) J. Nucl. Med. 11:350, 1970.

40) Quinn, J.L., Serratto, M. and Kezdi, P.: Coronary
artery bed photoscanning using radio-iodine albu-
min macroaggregates. J. Nucl. Med. 7:107,
1966. .

41) Richards, P.: Nuclide generaiors. In radioactive
pharmaceuticals, edited by G.A. Andrews et al.
Washingion, D.C. 1966, U.S. A.

42) Resenthall, L.: Application of the gamma scintil-
lation camera to dynamic studies in man. Radio-

i logy 86:634, 1966.

43) Smith, EM.: Internal dose calculation for Tec-
99m. J. Nucl. Med. 6:231, 1965.

44) Strauss, H W., Hurley, P.]., Zaret, B.L., Pitt, B.
and Wagner, H.N.: Mesurement of systolic and
diastolic cardiac chamber volumes without cardiac
catheterization. (Abstr.) J. Nucl. Med. 11:364,
1970.

45) EERER - AHEE - PITE - DMEEN - FHK
A~ - AT TES - FHUBAZE - FIAE © Scintilla-
tion 1600 ward memory system D.LEBZEH ~
DFER. R LER 18:899, 1970.

46) HIHHIE - BHEH - BEAR v vFAh A FRE
LRMERD BRERVEE. BIKEG®R 15:727,
1970.

47) Vince, D.].: Cardiac catherization in the first year
of life and assesment of risk. Can. Med. Assoc.
J. 98:886, 1968.

48) Wesselhoeft H., Hurley, P.J. and Wagner, H.N.:
Nuclear angiocardiography in the differential
diagnosis of congenital heart disease in infants.
J. Nucl. Med. 12:406, 197 1.

49) Wesselhoeft, H., Hurley, P.J., Wagner, H.N. and
Rowe, R.E.: Nuclear angiocardiography in the
diagnosis of congenital heart disease in infants.

circulation 39:77, 1972.







