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Right ventricular function and dyssynchrony assessment by three-dimensional
echocardiography
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Right ventricular (RV) mechanical dyssynchrony associated with right bundle
branch block (RBBB) has not been well characterized, and little is known regarding the effect of
RBBB on RV size and function. To elucidate the influence of RBBB on RV size and function, we
investigated the association between complete RBBB (CRBBB) and RV volume, function, and dyssynchrony

by newly developed three-dimensional echocardiography, which was successfully validated using the
cardiac MRI imaging.Among the 123 patients Three-dimensional speckle tracking echocardiographic
analysis revealed that CRBBB is accompanied with contraction delay in the RV inlet free wall and
outlet, and is associated with RV enlargement, systolic dysfunction, and a decline in left atrial
preload. The results may show the possible utility of the resynchronization therapy targeting to the
RV with RBBB type conduction abnormality in the future.



# L C-19, F-19—1, Z—19, CK—19 (@)
1. WFFEBRAG 4] DT &
OB T RV E LB MIR R ARPUME DR R O FEEEMIRIE T 2 23, 16N Z i AR |
WY 72 FNLNZ_R—=Y A—=H V= REETDHZENEETH D, MEREENEEREEDT
AT & Zhtax LFEAFFE T 5 START HFFE Tk, AEORMAEZ & -9 A7 v v 7 JEFI Tl
T3%\Z BIEF RSN RSN D DICH L, AEOFEMARE AT LM T v v 7 5EF TIL s H]
O T 0 3B%ITHEE - TuVe, —HTFEORBEMIEIC L0 | AEEREA RSO ROMMNL L
t%%ﬁﬁﬁ%kbf&ﬁéhéii:@oto?@b%ﬁﬁ?%ﬁu%%®ﬁTLtu$é
IO CTTFHE AR TH D, £ T, AFKERE L FMAREOEGZENII KD X Ol R
RPN S e [Aﬁé%ﬁmm®m%:%Hbﬁnﬁﬁtﬁézttbto
WFRARERE O CHEBERHMIAF R D EBBIZ DWW T 1 IR Lz, ZAVE T, b a—X o [ R
RS ThH DAy 7 VELEMIZOI VB LA % & &
bFT ARy 7V b T ¥ FIEITOWTEMHEEY E SR - B
Ze « DARESHMERR 2 R — MIFFEA 1T o T2 OFF EALRR - 5
JRRE L OB, T TN T 2 A AMEICOWTER L TE 7z,
ZNHOMEITSY 2 kot a—F v, EELRGE Lz, L

H1. BEEDODIO—ARYI LAY
FoFEERVEDIERE D R

2R T RS

. e i 5% 2000
ML 2 Wonw 2 —{EIC K D ORI, Ol R B 22 T ﬁ( _?)
e 2% 7T
ZMYRIT DEEIT LD through-plane BIGOREIZ L RIEfE )
LRBRRA DB, ZORRE RS B2, 3 WIEALy 4 SR
T yX 7z a—kOE, BWERR. ERICH A~ &R A R (20094F)
. o i} EE
SHT &, 3RILIEZ B FEBRIZ XL 0 FEEERRGIEZ AT - 7= WF 5050 i
(Seo, Ishizu et al. Circ Cadiovasc Imaging 2009) % 2011 4% EE BE

Circulationfk? Most Read Articles in Imaging & L CHIH &4,
DREGZ B FOR FiEE L TER SN TWD, BRRIZITEE
DAREODEFEIAARROFMIC BT, RERALNIEENR 3D ~
v Uik L OXTHRFSE (Seo, Yamasaki et al. Cire J 2013), £
7y 7 FEGI O ERE /S 2 — L fRATIFSE (Seo, Tshizu et al, J
Am Soc Echocardiogr 2015) 12 &k ¥ | K= a—yENEERIIAROZE & Ol RIHRED 20
DEF RISV TRIRINICE AR BRI UET 2 2 L 25 Lz, S OITHFEAREITAE
SWILAN Y IV b T v xR ZIETINE TITRD X 9 7ebfgeit R &2 157-,

1. EEHAIEITARNY IV ET vX o7 ma—ikkAE~EH L, @6 SEI0UHE
T RES, WA, W ONEICIHEMEE T2 2 LR L, Thbb, AEIFLEEL TR
720 | AEFE T H LI DR &SR DiGENER 4 R T 2 L MR S LT,

2. AEHHDIKILASRNY IV T XTIV AT DEREAT 4 WV AT B
ELFEIFZERHIE L, R AT AT ERET VITHEER 2 VAZNLVERWCY ) ~A4 71 X
Y —EE AW TRERGEZ1T > 72,

(20154F)

2. WFEDO BB
ARWFFIIIF AR DIBAZE P O 3 ot b= o — BT IE 2 VT, 2V E T 2 IRoTRIFHm 23



LI EEREARIER L, TORRNERICOVWTHLNNI T2 L TH D,

KRBT DT —{EAN Y 7V T v & TiEZ 2RI G 3 IRTE~, FEZ ) B BT~
LB SETORIEHFFEE OMRORNO —RAH D bDH Y | HEFEIIANIIE 2 Z4T ATREZR2 A
FHMBEALTVD

3. WOk

1) BEHFH Y AT DEBRYE S RVEOBHRNE B2 R IR I I {§ 4 T— L R 4
R R R =V WP 1 I ) s

) BTN « L TN TR MNER] 2 5 B D ER O A RGEEETH L AT 1 v 7 DEREY
A X, B, BRHIRE ORI OFHIE TV AT B > 7 ORI % BT 5,

4. WFIERE

1) 75 NDOHRE (10%) MR —RTbhma—AXy 7))V kT v XU ZIERAERETH -7,

B 1R R DC, AEFHIFERICIW T, Zonhm 20—k L DR B R IE T8 B

L TWe CEEIREARHIAR. R = 0. 84 UM ARMIAR. R* = 0. 83 BRH{= R*=0.70 = TP

<0.001) =&oolro a—ikOARHRL L OJLERMARIL DRSS EGE LD . bTn
LD LARBINES otz CEYZET, AEBREELE2%, IRRMAR 10 nL) .

Group
(ml) (ml) ® ACHD
= o0 ® nACHD
Y =18 + 0.92X Bias: -9.1 ml L
" R2=0.88 _ 10 LOA: -56.9, 38.7 mL
. 20 P<.001 g .
Pw
Z 200 g g .
g S ;
8 150 g ° ~~V9;?é1'\~; S
g s o .
z g & ‘ ’
© 100 g -
3
50 -100

0 50 100 150 200 250 300 350
Echo-derived RVEDV 0 S0 100 150 200 250 300 350

Average EDV: (Echo+CMR)/2

(m) (mi)
* Bi 1.7 ml
300 las: -1.
Y =9.1 +0.93X '
v RZ=0.88 = 100 LOA: -39.6, 33.3 mL
z P<.001 3 :
g 200 2 50
: S
§ 150 é 0 —"‘—’%‘!" ..... S RELT LT
p 5 e, JR—
3 100 g 0
®
2
50 © 00
0
0 50 100 150 200 250 300 -150
Echo-derived RVESV 0 50 100 150 200 250 300 350
(%) (%) Average ESV: (Echo+CMR)/2
40
Y =5.0 + 0.92X Bias: -2.3%
o R2=0.71 z % LOA: -14.7,9.9%
P < .001 3 20
t % 2
z w10 .
g 30 § 0 oL .., .2 ?'»
8 z g ey s . -
£ § 10 0, o2t
20
8 20
10 o
-30
0 -40
0 10 20 30 40 S0 60 0 10 20 30 40 50 60

Echo-derived RVEF

Average RVEF: (Echo+CMR)/2

M1 EEAEEFEED3IDT -k & OBMRIE & B&E



F BRI 21RO O 2 —FHME (=R Pk AR IR BhERRE . mfA b, =R
I RSB EE, A= H REE _IROTHET MO 22) O TlE, IO BB SRR A
BICEELTWe (r=0.34, p=0.003) , RFTDOA LA DR T, ARBRABEREOT 2
(r =0.56, P <0.001) ¥ LOPRMHEEDOME G ROT A (r=0.42m p<0. 001) A3 L5 AGEI{4
IEH RO R SR 5 MK 7 CTh o 72,

fliam 0 ot 32— Ko THI S 7oA S ARER L ORI RIT, DB IS R AR E
LRWHBEZ/ R LTz, 7o, AEORETOWMHO BT AL —TH Y | JHETIC LV 2072
FEMREIC R D HBE RITT Z ENHALNE RoTz, BERMICIE, AN EEEAR L OV
P8 5 1R A 23 S BRHH =RIC B 5 LR K Th o 72,

2) SIRITLAN Y Z )V N T X Tihra—piia 123 N\OBETHELZEZA, A7 >
7 BAEGAK B BEEERS X OWEH B OIAEERIEZ 0 (X 2), A=K, IUE#EEREE, B X
OELERBAMORD EBEE L TWS (F1) ZEE2HLMNT LT,

X2 QRS/3 % — > & {FTUNHE E— ¥ Bfd

600

P=0.004 P=0.005 P =0.026 P =0.004
500
400
300
200
100
0
msﬁlm ﬁ T EE DREB  HELEK
ﬂ B ¢m Eﬁ!
I varrow ars [ viddie-range ars [ creBB
1 QRS —2 EADRIO—ER
Narrow QRS Middle-range QRS CRBBB P value
ot n=29 n=48 n=26 ANOVA
HBREE, mmHg 4.91£3.5 4.8+3.9 5.1x3.9 0.945
SRV FEEE, mmHg 44123 3628 47134 0.292
ERARNMBHI BB ERE, mm 16.6+4.6 19.315.7 14.924.2 1 0.003
EEERELE, % 4210 44114 32+13 *¢ 0.003
BEHRBRMER, mL/m? 6932 7636 10340 *+ 0.002
AEZEWBHRIER, mL/m? 7041 80+42 11862 * <0.001
AERHE % 36+10 33+9 29+12* 0.049

P value < 0.05 vs narrow-QRS; 1 P value < 0.05 vs middle-range QRS.

o, KBIRT Lo, DEMTHENT vy 7 & B3 5 5EF 2 Mk AR 20 AT 2 B
23T 5 & BRI 223 & 1 THEARBCIH SR P EE ST,



3CRBBBE &I & 1T 54 TR

AELERPERBRE, mL/m2 . AEWRBRPERFRS, mL/m2
128 -+~ P=0019 P =0.009
140 200
R

80 100
60

40 50

20

e

0 0
EERMFLEE  HEEMTLBUE EEAMFLENE HEAMFLLLE
AEREHE %
60
P =0.026

) RS
e
L 4
]

40 ?
1

30
AERMTEHIEH AERMFLBLE

20

o
+q0 cege

ZHHOFERIE. FERINCE T vy 7 BURERE 20 5 A EZIER & T 5.0 lE A RS O
ARMEEZREL TV D,
5. LARKMIE
UdesEamsa) G 1)
Ishizu T, Seo Y, Atsumi A, Tanaka YO, Yamamoto M, Machino-Ohtsuka T, et al. Global and

Regional Right Ventricular Function Assessed by Novel Three-Dimensional Speckle-Tracking
Echocardiography. J Am Soc Echocardiogr 2017;30:1203-13. doi:
10.1016/j. echo. 2017.08. 007 (&I dH )

(Fa%ER) G 24
Nakazawa N, Ishizu T, Seo Y, Yamamoto M, Machino—Ohtsuka T, et al. The Effect of Right

Bundle Branch Block on Ventricular Interaction in Pulmonary Hypertension. The 82th Annual

Scientific Meeting of the Japanese Circulation Society. 2018/03/26, Osaka

Nakazawa N, IshizuT, Seo Y, Yamamoto M, Machino—Ohtsuka T, et al. The Significance of Right
Bundle Branch Block in Right Ventricular Size and Function Assessed by Three—-Dimensional
Echocardiography The 82th Annual Scientific Meeting of the Japanese Circulation Society.

2018/03/26, Osaka
(XZE) Gt ofh)

(PEZEY PERE)
Ok Gt 0fF)

Py
T
MEFIF -
FHSH -

F
HBEAE -
ENAL DRI



OBk Gt 0fF)

ZAFR
T
MEFIFE -
FHSH -

F
US4
EWNA DR -

(Z Dfh)
AR B A

6. W5

STes

(i

(1) WFgesr R

WMoE s HE K4 WE HIA

7 —<5K4 : (SEO, yoshihiro)
AT B FERBE 44 ¢ S K
W4 - EERERE R

W4 - HEH%

EEE S (8 HK1) : 40375499

) WHgeh 11

et B R4 - LR BR

o —~ K4 : (YAMAMOTO, masayoshi)
et 18 K4 - T BT

0 —<5K4 : (MACHINO-OHTSUKA, tomoko)

KB & 2 PFEIE, BFEE O BT L BIRICBWCERT 2D TH, D7z, HIED I CHIZEHIR D AFKFIC
ONTE, EOEGEEEICES b T < ZOBEARICET 2 RMPHEMmE., IRFEFEACRESNET,



