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% #HiEHE L. RVEFIZ LT =V Yy F 2757 4% MRIIC X DHIEDSTTRETH O EHPE D &, RIFZETIE
LT =V v F 75741255 RVEF & RELLIEE 274 (The American Society of Echocardiography :
ASE) X DRI N TV 20T I —KTOLZIGEBEREFATEE & DOBRIZOVTRRES L7z, 22 6o fili i iE AE
BEICBVWTE29HOLT =V 57774 LWl 2D) Lra—K%f7o7:. RVEF 3% (RV) Tel
index & HRWAHBIAA SNz (r=—0.584, p<0.001). ROC f##7 Tl RVEF 35% % Filll "% RV Tei index ®
cut off {1 0.371 TH -7z (AUC=0.768, &JEF=0.857, 4FHRE =0.667). 2D LTI —KIZ & % RV Tei index

A I E A2 B 5 RVEF 2 Pl & bh .

Key Words : A==, Lo a—[X, HlisiEE

®

i

EEERHIE (left ventricular ejection fraction :
LVEF) i@ 2D) Lra—[ick W Efish, A=
RROBW L EREERHHCEHZEETHS. LrLlh
FIZBWTIZZORRNLIBED S, AEEKILFE (right
ventricular ejection fraction : RVEF) % 2D.[»T I —
X CEHiis 5 2 & W TH 5. RVEF O FHlli 250 fE
BMAEEZEEL L TCLT = VY Y F 27574, Ll MR,
Lk CT, =%t (3D) Lra—H¥»HiFohsb. T
bLT =NV FF 57 412%% RVEF BEFEEOR
VI T E EbNTWEY . LTV v F T T T
412 & % RVEF (i & ML E O F % 7 0N EEE 2 45 EE
Th 5%, 72 MRIIZ X % RVEF #4074 7 — 7 Vik
WX BMENIRMAEILE D & FHRTFIUNENTH Y, i
BIEEDOHEFRFMICBWTCOEATH L L OMEL D
Y L LT =Ny ¥y F557 4, MRLIGIEIHEFT
WRER MRS R X, FRENICD Z ) HEILIT 2

SR 254E 11 B 27 H2Ad, SFR254E 12 H 9 H =231
BURIGEERAG © REPE Rk
T 321-0293 AN THRAE BRT:LERT It/ ik 880
BHERRE R OB - %)

LHMAETIER V., —h 2D LT a—KIFREEIKL,
fiifECcH D, HRICBNTHHEIRETRTH S, I
SERELOIBB ST IS4 (The American Society of
Echocardiography : ASE) #°% O &} 7 515 % $218
L, & F &% M &4 ERAEEFG AT B & 72 o 7225,
A ERRBEFFIGEIE T I3 S T ue v,

R Cl3 A DA RE SR 252 ORI, FHE TS
HEZMESMEREOEZ BT, LS—VYyFT5
7 412 & % RVEF &.Lx 2 — [ ToO45E I O gk
LOMRICOWTHRETL, [T a—K A A
TREE DL % A ATz,
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2R} 5 v o il e IO R 22 1 (R T i B DR 12
il s XL 6 B0, DB I A SE AR PRI B I AE 13 B,
RO P I B R il 0 LS 1 30, P2 P S VA
B X B MEAE 1B, BISR ISR D M Sy IR i s i
FEE 1B, 4E#G63.8+15.25%, HIE5H)) <, FRULE
B IX WHO BERE/EC IR 3B, TTHF 1561, 101
BE26, IVE2BITH -7z (K1), MimIMLEEOZ W
AL A T — TV, IR 21T, HARTERSRS:
SOMBEMERET A K I 4 » OFEMEICH] - TIro 72,
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x1 BEER (&224)
AEWG R 64+15
B B (%) 5 (23)
JEU R A
W 8 P O S AR 2 M s XU S 5 5 (%) 6 (27)

SERVECHAEVERBIARVERG & MUHEAE 5 61 (%) 1 (5)
TS (2 B ) Tk BRI s ML 5 BT (%) 1(5)

M BBl 9 M v L AE 5 B (%) 165)

Tk AR SRR PR S U AE 5 B0 (%) 13 (58)
WHO #¥e 55

I (%) 3 (14)

s B (%) 15 (63)

I B (%) 2 (9

IV (%) 2 (9
Jii v L SR T R

NGFaA b (%) 20 (91)

YIVFEFT 4V Bl (%) 4 (18)

y¥5 740 ; 6 (%) 6 (27)

RKevy v fl (%) 5 (23)
Al

LB (%) 15 (63)

205 5 Bl (%) 7 (32)

WHO = world health organization
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22 B TR 29MDLT =Ny Y F 7T T 4 BTV,
ZOBHUNIZ LT I — KA EZ 1T - 72, BEE DA
Ao 720 7H (THI2 M), PG5 ST
JEWBREIX, X572 206, YVFFT 4440,
FEIT74N6Hl, Kersy v 58ITho7z (F1).

) bhxa—

LT 2 — KX GE #1:# Vivid7 (GE Medical Systems,
Horton, Norway) % vy, HE L ZEMIC L D frb i
DT T — M EFEEII AR e L7z,

Tei index (3.0 DOYUEHERE, ILEEREZ B AWK
Mg 2LINBHEETHY, SHENHY (isovolumic
contraction time : ICT), & LM (isovolumic re-
laxation time : IRT), 5K H B[ (ejection time : ET)
775 Tei index= (ICT-IRT)/ET O X THIH & h 57,
Fi% (right ventricular : RV) Tei index (&0 &R U e
WETI (% TR U 7245 S0 ML 3 RE T D& 1700 & i 5
FCTOWEM a, ME e EiR Calll U724 5 ik
W OFHERER b 5 RV Tei index= (a—b)/b DT
BH L7 KAIWBITS RV Tei index DIEHAIX 0.15
~0.40 T, 0.40 L ETHEBEDK T AREDLN LY.
2= PV A& 2 b #® (right ventricular fractional area

change : RVFAC) (3-DFEB0UERr % TA Bk R

A& (right ventricular end-diastolic area : RVEDA)
&S N R M T A (right ventricular end-systolic
area : RVESA) #EHllL, (RVEDA-RVESA)/RVEDA
x100 (%) OXTEHE L. ASEOH AL KI5 4 VTl
RVFAC O IE#E X 35~63% T 35% DL T % 45 BB K
TELTwa”, I =RABBEEEEE (tricuspid
annular plane systolic excursion : TAPSE) (3.0 4RFRIY
PEMmR CHMBEN=RMRm%2 M E— FCTH#HI L, £
OREIRHE A L72. IEEME1E 16~30mm T 16 mm
DT I3 ASIGHERE O FAVRIE S 5", G =5
Rl RKBEEE (S) 1 ORIMIUBER % T K
Z =B THHEM O =R OB #EE %2 Rk L,
PHE O AKBEEE & UCEHIl L7z, E#MIE 10~
19cm/s T 10cm/s LA 1 G S IUH BRI 2 /R §
%7,

2) LWT—=NTUFTTT 4

HEHH GCA7200 (Toshiba Corporation, Tokyo,
Japan) 2 CTAT o 72, WS PEEESE ST 99mTe % e b
MF7 VT I 2wz FEROCEREY~VF 7 —
NV F ST 4IZTCRVEFZHE L. LT =V
VF 2757 4 THRVEF O IEHEfIX 45~50% & T
Wb,

3) AEEHENT

WEEHEAT YV 7 b iZ Stat Mate IV (ATMS, Tokyo, Ja-
pan) A L7z, dHEERT — & I3 FIYM0E « e F 2
THEL, LML —ICHE 585 B £ O Post-
hoc 7 A b & L C Bonferroni #: % iV 72, F/-2%4 %
DOHBIZE TV » OMBREO#ES L ' ROC (receiv-
er operating characteristic) f##7 Tl L72. ROC f#
HT Tl area under the curve (AUC), & (sensitivi-
ty), $FEE (specificity) %#RKd7z. P<0.0l # HE &
L7

s R

FF29MOWWEICBITALT =NV Y F 75T T7 412K
% RVEF O¥3¥tiid 31.1£7.4% TdH - 7-. WHO HhE
5B O RVEF X I# (n=3) 34.2+11.0%, II# (n
=22) 32.3+5.6%, I (n=2) 28.8+1.1%, IVH# (n
=2) 146=1.7%Td» Y, IV ETIIMEICH~EMETH
572 (K1), 2D 3= X % KIBIEOF i X
RV Tei index 0.44+0.21, RVFAC 33.9%9.0%,
TAPSE 19.0+4.0mm, S 11.2%£28cm/s TH o7z b
T—=N v F T 7 41LARVEFIZ2D L a—K
T?H RV Tei index & ORI B DDA SN2
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X1
WHO #8845 ® RVEF D i, IV BT~
RVEF I ZKfETH - 7-.

£2 LTSNV FFF574—I12X5RVEF &
2D .o I — KO ZAERERHREE & O BR

Variable r p value
RV Tei index —0.584 <0.001
RVFAC 0.306 0.107
TAPSE 0.049 0.802
S 0.112 0.564

(r=-0.5842, p<0.001) (¥ 2) #%, RVFAC (r=0.306,
p=0.107), TAPSE (r=0.049, p=0.802), S’ (r=0.112,
p=0.564) & RIMEIASN LD -7 (F£2). ROC it
W12 & % B3T3 RVEF 35% %2 Fill 4% RV Tei index
D cut off 1% 0.371 Td o 72 (AUC=0.768, &=
0.857, FF#JE=0.667) (IX13).
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T4 EBRVEF#T— VA V¥ — K& L7HE
DLLI—R ETORRAEAEREBEEL R L. £
DORER, AR EEREEL LTASETREEINS
RV Tei index, RVFAC, TAPSE, SO H T, L7 —
VW F 7574 THORVEF & AHBY L7298 1E1X RV Tei
index DA THo7:. ZDIZ EH 5 RV Tei index 12 Al
S IMLERE L 3B31F 5 45 S G RE RE BT (2 fe D A 381 C
TE 5 W REMEAVRIE S L7z,

MR A E fe R LR & X, GRIGHAL, W
DRES, TR (GRS 25 7% ) ZAdROBELY R

ODT=NVY o F757412E%RVEF L a—RI2X ARV
Tei index & OBfR. W& IHRDLAOHEERT.
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ROC fi##7. RVEF 35% % Fill 3% RV Tei index
® cut off fiiZ 0.371 TH - 7z.

TPF : True positive fraction. FPF : False positive
fraction.
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FEIC & 0 SR 2 Lo ST 19 4 Rl o
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W, EBEIGEHEICHE S AR EHBEOFETIZ X 5.0 PR
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D RVEF IZRV Tei index & DB IEIAD SN-b DD,
RVFAC, TAPSE, S &I3tHE L Zh o7 =BT L
O ELRBIZL DI EES S RE R L5720,
RVFAC OFHINZBW-CIIR M L 224 Wimic & 0 fH
WRELED->TLED. 72 RVFAC O FFMHAL &
AEFABEES,  WHDRER DI O A TH R i O
i2SHEETH 5 2 &2 HIEEHFIC X - TiX RVEF I2%5:
T % WA S AL & LT & 42w, KHFZE TRVEF &
RVFAC OMBE G LN o 2B KE LTI S ON
P EZEZo6NS. TAPSEBI S Zvwihd, =R
FrERASOAREBIZI 2 9 Bh & 2 & Kl )7 17 0 I % FE 5
%JiTH V", RVEF & O BIFRHIMEARERTW S
L# L TAPSE, S I3HICERAMICKE (HEE U’
ALz, MEMERETE A SN D ZRPWHAE (tri-
cuspid regurgitation : TR) o T 4 BEAS[ HE 2 22 517,
AWFFETIE RVEF & TAPSE B U'S & OB 5
Nhhol=8, %R TR OFHbREEZHRE L ETO
BREENOMFVLELEZ SN, —F RV Tel
index (345 OFEA B & it 1 BE T o IfiL it 2 BE 3 T &
L72IHOTH 5 70O R RO BT %
Fizdwe &Y, %< ot RVEF & o BEF2 A
BHOLENT WD, F/2HK LA RV Tei index (Al g1
JEIEICBWTTFBRARTHLZ L2 KMT 5L EbN
THBYY, AWEOHRIEIINSBEOWE 2 EMNIT 5
bDLEEZ LN

AR DIRS

SRIOWZEDRF L LT, REREHFIH 22 61 & A E Bl
T, BWHEEOWER D & 29 B OFHIHETORN T
%5 X% DIEFIORAERE, BEEOWEF T

BRI RO BIEO B Z WM 5 2 L b L
Ebhé.%mﬂfﬁ®ﬁ@%%%%ﬁ~ﬁofkﬂ
R L P i A AR P v DAL U 0 R i v dfn 9 L
BT EIREIR W (JARME & 72 5 720, BHEIIRIE O 8K
ENWART B, ZOERPALEBEIEES LR
BHAEZoNB720, THOHME T ME S L
Thb. HELEZOMEAEMIC X 246 BIHGEIE~DE
BHREELEDONDA, SHOMGE CEFHII il Tw»
v, Stk MEPLEEEDNS.
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The Relation Between Right Ventricular Ejection Fraction by Radionuclide Angiography and

Echocardiographic Parameters

Yukitomo Ogino, Hirohisa Amano, Nobuo Koshiji, Yoshitaka Nishiyama, Isao Taguchi, Teruo Inoue

Department of Cardiovascular Medicine, Dokkyo Medical University

Right ventricular ejection fraction (RVEF) is a useful
marker to evaluate the effect of treatment and/or to pre-
dict prognosis in patients with pulmonary hypertension.
However, it is difficult to assess the RVEF by echocardiog-
raphy. Although measurements of RVEF is capable by spe-
cific modalities such as radionuclide cardio-angiography
and/or cardiac magnetic resonance imaging (MRI), these
modalities were not available in every medical centers. This
study aimed to assess the echocardiographic surrogate
markers to reflect the RVEF evaluated by radionuclide
cardio—angiography. We compared the RVEF by radionu-

clide cardio—angiography with the echocardiograpic param-

eters that is recommended by the American Society of
Echocardiography (ASE) in 29 measurements from 22 pa-
tients with pulmonary hypertension. As a result, radionu-
clide RVEF was correlated with echocardiographic RV Tei
index (r=—0.584, p<0.001). I addition, receiver operating
curve (ROC) analysis showed that 0.371 as the cut off val-
ue of RV Tei index could predict 35% as that of RVEF
(AUC=0.768, sensitivity =0.857, specificity =0.667). These
results suggest that echo cardiographic RV Tei index is an
useful marker to predict RVEF in patients with pulmonary

hypertension.



