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g. 1 End-diastolic (ED) and end-systolic (ES) frames of the resting gated radionuclide

blood pool scan in the left anterior oblique (LAO) projection. The RV is enlarged
and contracts poorly. The LV is normal in size and contracts well.

Table 1 Summary of radionuclide cardioangiographic data in 7 patients
with ARVD and 14 control subjects

Chamber Ejection Standard deviation
ARVD Age Sex enlargement fraction (%) of phase angle (degree)
Pt
LV RV LV RV LV RV
1. 0O.K. 63 M — + 58 48 +4 +14
2. M.H. 40 M — - 56 50 +10 +14
3. M.H. 49 M + + 43 48 +14 +43
4. 0.Y. 42 M — + 57 24 +6 +35
5. T.H. 43 M — -— 53 34 +0 +10
6. H.C. 58 F — -+ 52 31 +10 +58
7. O.T. 50 M — + 46 33 +13 +36
4949 524+6*  38-+-10** +8* 43 **
(40-63)
Control
subjects 61-+9 — — 594+5% S56+5** 4 3* 4 5**
(n=14) (47-70)

*p<0.02, **p<0.001

#Z, RIf v -y 5 FBRSHCTEAT 5.
WRANT, 05%Ic, BRLEZT V¥4 €y b i
9mTcO4~15~20 mCi/0.7~0.8 m/ % & A, 20 ml
DERKTTZ v vatbi bicky7r—2 ¢
RNAEERITo T, ROTEAER I, ZERTAHE 40°
ETvNVF T — b EEfTo 7.

(1) RVEF, LVEF 0&H

77 —RAKAREIC L D RVEF 12, BE#HY o
ZEL, 1HRNC207 v— o, 208PH, ARIEHL
30° I TT— A WELITV, BohARORR
FIEARIC T, 3~40E0VHE L LTHEB L
7.

<)V FH — bEEIC X B LVEF 1%, B3RO o
T &K, PRI TERTEHAL 40° 12 T R-R i
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Fig. 2 Phase and amplitude images in 2 patients with ARVD. The phase angle of right
ventricular inflow tract is delayed. (a) patient 3 (b) patient 5
Scale bar is shown in the right side of picture, white shows +180° blue shows
—180°, respectively.
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Ve _M",__ Vs _,_l/_

06-0616-5
O.K. 63M
Fig. 3 Twelve lead electrocardiogram of patient 1 Fig. 4 Twelve lead electrocardiogram of patient 1
during sinus rhythm. Incomplete right bundle during ventricular tachycardia. Its configura-
branch block with left axis deviation is present tion is left bundle branch block pattern with
associated postexcitation waves (arrows) and T left axis deviation.

wave inversion in precordial leads.

Table 2 Summary of data in 7 patients with ARVD

Ventricular QRS

Pt Se%isafi:': ?0}:}3 irzn;:,reecnglc‘ld-ii;l post excitation waves during VT pggz{gfs
leads ECG signal averaging  axis form in EPS

1. LAD IRBBB Vi + + LAD LBBB RVIT

2. — — — — + LAD LBBB RVIT

3. — — — - + LAD LBBB RVIT

4. — IBBBB Vi_e — + LAD LBBB RVIT

S. — IRBBB Vi-a - + LAD LBBB RVIT

6.* — RBBB — — + RAD LBBB —

Ts — — Vi3 + + NAD LBBB RVIT

RVOT

Abbreviations EPS=electrophysiological study, LAD =left axis deviation, RAD =right axis deviation
IRBBB=incomplete right bundle branch block, LBBB=Ieft bundle branch block
RVIT =right ventricular inflow tract, RVOT=right ventricular outflow tract
*Died 5th postoperative day
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bid 22205545, 2,000k H 7 >k (1 7L —Ldp/z D
100k #1772 b)) F—2 24, Hohi E%E5
Flithist & v %l L7-. EF=(EDC—ESC)/(EDC -
BG) & L Tskw7-. =z EDC, ESC, BG i1,
chERn, A, WHEARMARIS L0y 7
T ROy N ETH S, MLEILKOH
T 3 ADERIOEENPEEIC X V1T 72,

(2) LM - R0 AT

YT = MECTHOR LT = A=Y
12T pixel 2 & o Lyt o s A b AR A 391688
BoOfE LThsdEsd 123 0,
W G =R TRy 2 2 &ic X 0, il -
Rl 1 A — Y Ak, AR, Bffo Y 7
M7 =7 (Y% GMS SS5A IcNESh T W 5) &
JHO T, (7AH - IR0 A — 23 OO E D

77— =

(LRI 2 k77 Loty NEH-YAME, FERE(R &
L 7.
20 R, Mg X AR 7 B THRRET L 7.

3. Signal averaging % : Marquette t1-#! MAC-
[ high resoluted cardiograph # J{{v~ T, 3243 400
LB L, late potentials O ¥R % 1T - 7=

4. L a—[X : }E SSH60A, 40A i 375 # L>
Wkt 2 s, PR & 22 QUBAL & U T RSN
& D NTLRIB LD AT AW, 5 R
DuEIErifn L O ik A g L.

5. DEA T — T ViR, WEERE  LORT
RS, O AR 1 7F Swan-Ganz catheter
By, Aisiigix 7F Angio-Bermann catheter
Mo OSSR TR ERE, A%k TF pig-
tail catheter, 5effRi& 52 7F Judkins catheter #
7.

6. AR B 8 F v v R LK
Y 77 7 (MINGOGRAFB82, Siemens Elema tl-
), ilEux 7 7 FE 8 stimulator & Hf w7z,
SF 2 fiiihih 7 — 7 L 2 O BN IC, 6F 4 4ih
EERFENRIANIC, 6F 2450 7 — 5 L
& =g frim bk (His AL (c Wi L, S5F
20 A T — T M THENSIALOEN & fidk L
fz. RWT, i, ALY, <=y sk 4
WEEIC XY, DEBOFETE 2Rk 7.

T—TNE

7. NI A AR, ﬂ"ﬂp AR A T—7
LREFTHG 12 9F biotome (& T/ AR 4 i fT L 7z.
£ 72, PANFHMITE <%, TSR EEARIC X
D, JREHRR SRR 24T - 7z,

Iv. & R

1. DT—LYUFHTT3T4

() D7 = A A=V X HMLEOTE
ARVD 7 fsifth 6 f5ilic TH & e AR OFLR D &
D, EEOIEKE 1 FICRS b, TR
1A 474, B OTLK & 38 720> - 7z (Fig. 1),
(2) RVEF, LVEF

ARVD £ LVEF % 52+6%, RVEF i3 38+
10% Td - 2. xtB o LVEF 3 59+57%,
RVEF }% 56+5% T & - 7=. LVEF, RVEF &
412 ARVD BECHEICIKAE # 77 L 72 2% (LVEF
p<0.02, RVEF p<0.001), &< iz RVEF T*%»
i A3 E W] Td - 7= (Table 1),

(3) A - HEhE AT

ARVD BETIRAAH « BlE A A — Y TiE, =
TRE X Y NREC T T oM O BN & HRIE o b
oo (Fig. 2). fifie 2 b 77 HicdB i 5 i
PO AT THEAS 1L <, BEAEfR 21X LV L8 1,
RV 431 J5Td - 7= (Table 1), sBRELIC £31F 5
FRRHR A A — ¥ TR0 & B 1y 7o A o
PN K ORI O WA EFED 70 - 72, Umtz
N 7T LTI OB <, A YE R 2
LV 3%, RVLES L0477 L7z,

2. ER, Wi X &
JEFVERFOTERNZ 6 7l THFA 2R L, 14T
DTN T - 7z, 1 B CAEERA. 275 L, 34T
Aeetifl7 ey 7, 1FITREEABT ey 7 %
R L7z, 24 < ST #B 4> i notch (Epsilon wave)
&l 7z (Fig. 3). 4 4573 Niloaafkasl < gtk T 9%
oR Lz, BHBRER O LERIT2F TER 7 »
v 7 BER L, SEIREEMRAL, 1 F2S RS,
1523 IE 3 FE & 2 51 U 72 (Fig. 4). g X it
x4 il TOMEK & 8 L7z (Tables 2, 3),

3. Signal averaging ;%

2z 3T QRS 44z late potential 234+ 5 4,
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Table 3 Summary of data in 7 patients with ARVD

UCG RVG Pathology
Pt wall motion RV decreased RV ~ fatty fibrosis
abnormality dilatation contraction dilatation infiltration
1. -
2. |
3.
4. b + -
S. I 4
6.
T -

Abbreviationsr UCG #ixrltrrasoﬁnircr:icr:rerlrdi(r)rgrriaphy, RVVG";;iéht ventriculbgraphy

S bt S e

|
|
i |
|

1 |

Fig. 5 The result of signal averaging of patient 1.
It enhanced the visibility of the ventricular
postexcitation waves (arrow).

F OFHEEE X 80~110 msec & ¥4 il #
(Fig. 5).

4. pXa—H

7 Bilh 4 5 TAILE QYLK L BEEE) R 2580
7205, 3BT IESN Tdb - 72, BEES) A 13 Asynergy

w7z

Wz TRRO B T L on 3l
(Fig. 6).

5. DEHT—TI - ERRE

il THGABIED b5 &8 ons, Lot
P IER Td - 2. BIRIEIC L D zbm.'l‘ﬁi‘?ﬁll
T A S L 72 6 A flic T, O R E T R
T 1z, KEEZTE I TR 2 IHEHE
it N &l o, EEIRE L ABIER Th - 2.
AT TG T R C RS A AEILK &R Lo |
o, A REROUEREIK F 43T b o S B, )
HEOWHERES N 2754 3 023 24l & - 7z (Fig. 7).
Yz, 3HCIRIUEIIC A O I L S e,
i O Koo wash out (X FWIClER Ty /e,
6. ESEBY¥HFR

6 flic B THEfTE L, AiEIEN~ v e 7T
(S TR FEERNC, 1T IR &
I 1 21 75 delayed potentials % 7z (%, fragmen-
tation 23itdk S /o (Fig. 8). £7cfi=mic B
Brl— v 2k, IR K A K D
SN BV CTERRIICHIEZ H - b o B0
EREVFER D EIEEETH - 72,

7. LDAELERER, MPUIRERICKHRE

IR R

SN 33 T HV R ~ i o R HIAR 012 &
ML B Y, DM ROEEZRL, €0
B Lz (Fig. 9). 7z, 3#THLA
P ESOEAR T, AL TRETRH S
Nk ELE2 D 7.
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2-D ECHO

ED

ES T.H.

Fig. 6 Two-dimensional echocardiogram of patient 5. It revealed dyskinetic motion of
the posterior portion of right ventricle in ES.

ED: end-diastolic, ES: end-systolic.

RIGHT VENTRICULOGRAPHY

ED

ES

T.H.

Fig. 7 Right anterior oblique view of a right ven-
triculography in patient 5. It demonstrated
dyskinesia of the diaphragmatic wall.

V. £ B

1. ARVD [2DI\T

ARVD o 14413 19784 Fontaine & o> 4 5o A4
TR U 72 O O IR E % F - 72 SAEPE O L2
BHROWIEY Ik 5. 2oL, () fiERIR
OLERMEAE TS 2 L. Q) A BEHT) T Y]
W IE T L—34 dyskinetic motion #7553 2 &, (3)
FEBE~O PRI O L fifE b2 R 2L T
H5. FO#IE U < Fontaine & i X Y 22 f|o
ARVD 23 &'y, ZoBKGI RS LT v
5. Thbb, (1) FBRESRIT T 32 THMIC
L. Q) DERT A SNEELE CREE T L
ST 34> > notch (Epsilon wave) 234 5. (3) 5
M AT R 72, () DERITRREE IS L 6
NEMHO iz, () DEEHNT AR 7 =
v 78 s Th 5. (6) BT —F L ERM
B X 0EHHOFEESIZERF TR ONS.
(7) bz 2 =X, AREEFICTHEOIK & & F
7 BEREDIR T2 L <, WITIcE 28 %
ZEN%v. SRlo bbb OEFIT IR EREEO
BRI R 2B L, WIS L £ O F &
ALITHITH .
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OK.

Fig. 8 Multiple recordings during sinus of patient 1. Delayed potentials were obtaired
in the right ventricular inflow tract (arrow).

Fig. 9 Microscopic sections from the area of dysplasia in the right ventricle in patient 6.
Note fatty and fibrous infiltration, and degeneration of the remaining myofibrils.

2. DT—ILRAFvUIZkB ARVD Qi & AHLTWA., ZhickHLT, L7 = 2%y i3
HARE & ORfLE A OHERE O FMC B L T, Ao ORE[IER AT H 75
KIEDBWTO & - 203 3B, Kt £ oHEn ZLDBEER TS, &SIl EO SR
BETH 505, IEBILAIRAE & L THEOOBHRE o> Fourier f&#71 7> &, EHE & {741 @ functional
AT B D 2 - R TH 5. image Z1ERKT % Z Lic X Y, Lo IHEE TS
L L, AEFEOEHND 2 T AE2EOH KEFMCON + 5 2 L AATHE T b 216719,
HAREER B LB Z b, BichAsiko s ARVD #o RVEF 3oz hicb L THE
EEEH TRV T, O a2 —KRER RN % KIKTFLTHRY, AOBERTEIHS2TH - 72,
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Summary

Usefulness of Quantitative Radionuclide Cardiography in the Diagnosis of
Arrhythmogenic Right Ventricular Dysplasia

Toshihiro Misawa*.**** Tsunehiko NISHIMURA*, Toshiisa UEHARA¥*,
Kohei HAYASHIDA*, Seiki NAGATA**, Tohru OHE**,
Katsuro SHIMOMURA** and Chikao YUTANI***

* Department of Radiology, ** Department of Cardiology,
*** Department of Pathology, National Cardiovascular Center
****Third Department of Internal Medicine, Fukui Medical University

We evaluated right and left ventricular function
in 7 cases of arrhythmogenic right ventricular
dysplasia (ARVD) by radionuclide cardioangio-
graphy. The right and left ventricular ejection
fraction (RVEF, LVEF) were calculated. And,
phase and amplitude images were also obtained
from gated blood pool scan. Mean RVEF was
38 +109% in patients with ARVD and 56-+59% in
control subjects (p<<0.001), respectively. In patients
with ARVD, the phase image indicated the delay
in the inferior wall of right ventricular inflow
tract. Average of the standard deviation of the
phase histogram was 31 degrees in patients with

ARVD and 5 degrees in control subjects (p<
0.001). The delayed site in the phase image was
correlated to the site, in which was suggested the
lesion by two-dimensional echocardiography and
right ventriculography. It was also correlated to
the site, in which was suggested the focus of ven-
tricular tachycardia by electrophysiological ex-
amination. In conclusion, radionuclide method
provides useful information in the diagnosis of
patients with ARVD.

Key words: Arrhythmogenic right ventricular
dysplasia, Radionuclide cardioangiography, Phase
and amplitude analysis, Ventricular tachycardia.
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