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Summary

In order to investigate wall motions of the ventricles in patients of left bundle branch block (LBBB),
11 patients with right ventricular (RV) pacing and 6 patients with complete left bundle branch block
(CLBBB) were studied by echocardiography with standard and subxiphoid approaches.

The results were summarized as follows:

1) During early systole, before the first heart sound, abnormal wall motion (notch formation) of the
RV was observed in 7 of 11 patients with RV pacing and 1 of 6 patients with CLBBB, while notch
formation of the interventricular septum (IVS) was of much higher incidence, that is, 10 of 11 patients
with RV pacing and 5 of 6 patients with CLBBB.

2) This notch formation was considered as a result in asynchronous contraction of the ventricles
during RV pacing and LBBB.

3) Simultaneous recording of the intraventricular pressure and echocardiogram showed that
the beginning of abnormal wall motions of RV and IVS preceded the rapid onset of RV and LV pressure
rises.

4) Preceding R-R intervals had no influence on Q-B or Q-N time (electromechanical intervals on
echocardiography).
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5) In the estimation of the intervals of Q-B or Q-N time of RV and LV wall, the more early con-
traction of RV than IVS was detected in the patients with RV pacing, and delayed electromechanical
intervals of LV wall was observed in the both RV pacing group and CLBBB group.

These results was reasonable from the viewpoint of the abnormal stimuli administration and patho-

logical conduction disorders.

Key words
Left bundle branch block
Electromechanical interval

RV pacing

Subxiphoid approach

Notch formation

EL®HIc

L= =2 —K (UCG) mRiEic X 9 LEEEES) O
HMLBENTELRY, BEEH T e v s
(LBBB) & X UWA=E~—v >4 (RV pacing) #i
DLEEORFEEHOBRESPBAEH BB,
Lo FvFhbBLILERRIZOVWTOLDT
»5. L LLZEEED asynchronous contrac-
tion i3, LDEFROAL ST, EXEHBHERSI Y
FELED TRHNOL, Zo2FMBHLrCEH
3b0LBEbh5.

Bed sz h o GEREFOAEEES &
BE L, DENGEEHORE 2RI LY, 4H
RV pacing #filE L 0'5e£ER 7 = v 4 (CLBBB)
DLEEEEBIZRETL, BOhFR % electro-
mechanical 7z #H70 5 LENFHERES 0 HEEE,
DEPRER X OEEREEFH ORHEE 2 LENE
LHEL, T0EREALNCT I LERRL
DT, ZOMREBETS.

MEHLUTHE

LDEREELEN T v v 78— %57+ RV
pacing BE, BS5H, Z64l, T EH 66 5%
(38~82 %) et 1141, 3 X' CLBBB&#, %3
Bil, 23 ), R 54 5% 41~70 5%) DF 6 4,
B3t 17 4% x5 L Lz (Table 1). £plEKKR
DBREREE I /2 hv o 7228, SEGI 17 124t piEE iR
DFEEDOBEEMN S > 7z. RV pacing #3114
D5 b FEF 1~9 13 AELRELAME pacing 4]
<, EFI10 3 X O 11 3 A EHIRED RERFSE D L
4B pacing #lTdh%. CLBBB BE6fin 5 b

Table 1. Subjects and clinical data

Case Age Sex Pacing site Diagnosis
RV pacing
1 63 M EN  3°A-V block, MS, MR
2 70 F EN  3°A-V block, CRBBB
3 59 F EN Sick sinus syndrome
4 71 M EN  3°A-V block
5 66 F EN  3°A-V block
6 73 M EN  3°A-V block
7 38 F EN  3°A-V block
8 58 F EN  Sick sinus syndrome
9 82 M EN  3°A-V block
10 72 F EP 3° A-V block
11 77 M EP 3° A-V block
CLBBB
12 60 M IHD
13 70 M IHD
14 41 F Isolated LBBB
15 45 F Isolated LBBB
16 51 M IHD
17 58 F IHD, AF

RV: right ventricle, MS: mitral stenosis, MR: mi-
tral regurgitation, EN: endocardium, EP: epicardium,
CRBBB: complete right bundle branch block,
CLBBB: complete left bundle branch block, IHD:
ischemic heart disease, AF: atrial fibrillation.

EG 17 o LEMBIETRL, fUdiRFEREE RL
. &b EFLENE ~T B4, %064,
SEHEERD 29 5% (15~72 5%) DEF 17 45 (click fEM
HRBIOBERREES1AI2E0) 2RREEL L
7.

UCG iz Aloka #2 SSD-90 (2.25 MHz, ¢10cm
EAREERRT) % 7213 Ekoline #! 20 A (2.25 MHz
$7.5 cm focused transducer) # V>, strip chart
iz 5 £721 10cm/sec TR L. LENED
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$&izix Millar 88, 7F % L < & SF catheter tip
manometer #{FH L.

Subxiphoid approach iz kY, AEHAKE
TFRE— 2 — ¥ & (N standard approach 2k b,
ERhifkiET o — 2L, HEE, LET
RoREESHHBGIL, ToKbHARICESEL
3 YRARF NS TR L.

BEFE S 0B R QRS 3 o Bifh % 7213 pacing
spike 75 B HE T Q-B K, notch H{HH
i notch BHfAE T Q-N Bgff (Fig. 6 i2777)
FrErE, LDEVR, EERBEICOVTREORO
WEL, *E#Ho Q-B R L l#gkL .

L g

RV pacing ] (fE45 5, Fig. 1) o subxiphoid
approach iz X 3 UCG & Tt AZEEER L UL
=rhfFiz, pacing spike 126 FhFh S0 B XV
55msec %, | ERIMERTICIEF ORI NS FH
F~D2E L REES (KA) $72bb notch
R & @BH . L LEE % B2 3, standard

EMT e v 7 HlO.LEEES)

approach 2 & 338 T HLREFEEHI o7

Rt < RV pacing | (FE#] 2, Fig. 2) o stand-
ard approach izX 3 UCG i, paced beat
B\ TOEPRFIC pacing spike 225 70 msec
BICRAIDO Z L K EENB~MAD D BE L REE
#), +T7ibb notch Wi, KPHE4.LH
H o spontaneous beat TiX notch XF8® /2>
-7z,

% 7= RV pacing % (FE#) 4, Fig. 3) o subxi-
phoid approach iz & 3 UCG T pacing spike
H 5 35msec %, 1 FHLAANCESS L RkA
EEEICREID Z & { notch #3»iz28, pacing
off ik Y ZhidiHk L.

PEDz &b AEER X CLERROREE
i3, ABHEICBVTiRALhARVZ L, pacing
£# T3 spontaneous beat Tk B\ T &,
etz pacing off iz Xk b {HKRTHZ LA EDND
RV pacing icft ) DEREEEREICLD b0
LEXLNS.

CLBBB #i (54 17, Fig. 4) » subxiphoid
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Fig. 1. An echocardiogram obtained from Case 5 with RV pacing by subxiphoid ap-

proach.

An abrupt and brief motion of the right ventricular wall toward the interventricular septum

is seen during early systole.

— 747 —



i'.ts ﬁw\ﬁ’:, #_ty [E3/8

I|lrzllllqll]lllllllllll[lI{Il(ﬁllllllllllllll!I]Illllil{llljlll[illlill

;_ _ . ‘
3 —-‘_w- —ﬂh"o'dnm.‘ ‘b;.’!-idc—m w-‘-v-.o--f

- “
2 4 .

L T T T I T B e I B T B B L O O I T B T o B I B O S B SR O Bt O O RS St S RO 1 U S B

Fig. 2. An echocardiogram obtained from Case 2 with RV pacing by precordial ap-
proach.

A brief and abrupt motion (notch) of the IVS is seen in paced beats (arrows), but disap-
pears in a spontaneous beat.

Lo O R L R N R R R AR

Fig. 3. An echocardiogram obtained from Case 4 with RV pacing by subxiphoid ap-
proach.

A brief and abrupt wall motion (notch) of the RV is seen on pacing, but the notch disappears
after pacing discontinued.
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Fig. 4. An echocardiogram obtained from Case 17 with complete left bundle branch
block and atrial fibrillation by subxiphoid approach showing notch of RV wall and

IVS.

N
= =8 () MSEC 7
— =3 0MSEC

Fig. 5. Simultanous recording of RV and LV pressures and the echocardiogram ob-
tained by precordial approach in a patient with RV pacing.

Note the beginning of notch of the IVS preceded the rapid onset of RV and L'V pressures rise.
Interval from pacing spike to the beginning of the notch of the IVS is 80 msec. Interval from
the beginning of the notch of IVS to rapid onset of RV and LV pressures rise is 30 msec.
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it AR HE @

approach 2k 5 UCG TiREHIDZ LKL, A=
BB L OLEPRIC, 1 FHAETIC RV pacing 4
Ll notch #5Bw 7o, CLBBBH|T L
FEPEOR L L FHEEREC O REESHNHET 5.

P EDOR#IF Zh & 0 REES O MBS
I FZHITTa2 L8R T 0T, LDERAELOH
RIINES 2R L Lz b o oBEHATHOE
& DRRIZER LTRET L.

RV pacing i (Fig. 5) @ standard approach
12k 5 UCG B X1t catheter tip manometer
2 X BMOEERY 2R & 3 5 &, pacing
spike 7> 80 msec #%, .[>ZEHFGEIC notch 23
Bt 255 FLEEBBRO b LB Y3 E b 30
msec BHEL, [F U < RV pacing #i (i #1 8,
Fig. 6) o subxiphoid approach iz X 3 UCG,
AEES X WHERE dp/dt # FIREE LIHA b
pacing spike 725 50msec EBh T, AZEEIC
notch NHEL, &5 DREA L Y 40 msec

(0 T O O I O A
. &"

PCG

“

BICAZEEMBRONL LR BA LRI,

PLEX Y RV pacing Bo notch Fpkix, L
FENEDILDL ERYIZEITTE2H0THY, LE
AELFICEBESLEVLDTHSE. LT
Z @ notch FRRIZLEBINHEIZ Je1T3 3 BE 0 EE)
B¥o—fFLELZORSEE, FoBREDREMNE
ERTLDOTHBOREIC OV TREA DA
THETEHEALPIZLAZCDE, Bx OHIEEI
LB LERNECEELRIETLOTR .

#ZEED notch 13 RV pacing & 11 i 7 45
(64%) icH b2 CLBBB #cix 6 il 1 45
17%) TH-otz. FhiIZKL LEFREO notch
BB 91%, 83% LEHEEICA SR
1.

Q-B » % iz Q-N Bffiz RV pacing #,
CLBBB Bk L UStBEOVFH L, OHEICE
BE iz o7 (Table 2).

¥ 72 RV pacing #n 5 & HF=EEIC notch %

llllllllill‘lllllll||ll|
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Fig. 6. Simultaneous recording of RV pressure and its first derivative, dp/dt, and
echocardiogram by subxiphoid approach, obtained from Case 8 with RV pacing.
Note the beginning of the notch of RV wall preceded the rapid onset of RV pressure rise and
its dp/dt curve. The interval from pacing spike to the beginning of the notch of RV is 50 msec.
The interval from the beginning of the notch of RV to the rapid onset of RV pressure rise and

its dp/dt curve is 40 msec.
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Table 2. Summary of echocardiographic data

c Notch Q-B (N) interval (msec) R-R
¢ "RvW  1vs RVW Ivs Lvw  (mseo)

1 + + 70* 95 150 1,025
2 + + 70* 70 130 920
3 + + 35% 55 100 1,010
4 + + 35% 75 100 880
5 + + 50* 55 130 1,010
RV pacing 6 + - 45% e 85 1,000
7 - + 50 55 70 1,165
8 + + 50* 60 80 1,000
9 - + 65 45 80 935
10 - + 40 55 100 885
11 + 55 70 100 910
12 - + 60 45 90 1,340
13 - + 35 35 60 870
14 - + 30 30 60 970
CLBBBB 15 - — 60 .. 90 1,020
16 - + 50 50 75 770
17 + + 50* 50 e .o

* RVW notch (+)

Q-B (N) interval: interval from the onset of QRS to B point or notch,
IVS: Q-N interval, LVW: Q-B interval.

Aol 7Hlo Q-N Eff L notch 5B i
74l Q-B Byl &L WELIOEETRL, =0
f%ix CLBBB T HL Rk TH - Ic.

RV pacing #EnA= Q-B (£/zix N) iz
DEHRE Q-B (F72ix N) iz e~ 4EimfEM %
AU ThbbAEEEGISLEPRICEITT
BfEM %R L. —% CLBBB #Ti3, A=Es
FOLEFEO Q-B (k713 N) Brfflic 2 #3B»
Lholz.

Table 3 Dz &<, A= Q-B (Fix N) i
fflix CLBBB £, RV pacing BEDMjEE & & xR
Table 3. Comparison of Q-B (N) intervals
in RV pacing, CLBBB and control

Q-B (N) interval (msec)

Group
RVW LVW
Control (n=17) 47.4+10.4 43.5+ 9.7
RV pacing (n=11) 51.4+12.1 102.3+23.7
CLBBB (n=6) 47.5+11.5 75.0+£13.4

BLAEEZRL»o7. Zo RV pacing ok
% Q-B (F7zix N) Bl TrBic X 3 %%
BbE3RTHS.

P E DR RIE 0 RAER L U F OEEFEK O
BEAIHTIARTHALLLIE, ZhicHE
THHRKLLTABNALOLEZXLNS.

% ES

LBBB #jrn UCG Iz X 5. =88R 5 HE 83,
1973 4£ McDonald? 25 #ic$e L T LK, Ab-
basi?, Dillon®, fEEF*, Zoneraich 5%z k v &
Hahied, BxILEVR EE0LLOTA
EORBES) ¥ RfEHTIZ X v, electromechanical
BBR» OREMICRHE LR O LB, +
bt FEETa— i FLEMA SN 3 standard
approach iz & Y B#\v- 4 03% <, £l subxi-
phoid approach iz X - 743, 7 approach 3%
EMAROIZE VEARF LSOO TH IO, K
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HBic &V AEEREHESFEF CEL, BOREE
Bt b b WERHO notch DEEEMFAIRETH
D, —kTE R TH5 UCG » beam DA%
2o50RK o7 approach #HWTITH Z &id,
BEgEMyETs EcHERATH oI

EE%EEEIC —E0 Eihia (A, B, C, D,
E, F) #8» 6h®, 523 B fix@iEsfH
Sz #9 20 msec AT+ 5 DIREEESNBALAA T, £
hic & EIEFRSHALSRIERICAZ L L, %
TP & B LOIERIMIC £ L RE A
EfE L, £ ORREEENSIERT 3 & U, EERE
DUHERART S E iz fesro% 5 ESE) (B-C slope)
¥R L, AEECLHEUOEESHNALNS L
EhTva®. Thbb B HIIEAEELLIATIC
F b BEEEB O BERTH D DT, electro-
mechanical 8 S»H 60 —5E L LT Q-B K
MrAvckdLEZbDOTHS. zo UCG E
o electromechanical interval R+ L Bbh 3
Q-B Befiliz, 1T R-R OoRBERED b7,

RV pacing #3 & CLBBB B TH=RER X
UL EHFIC notch FERE D 2 W EFIIZ, pacing
BIROW, HBVIIEMT e v 7 oKL 3
PRI L2, IEERH o contraction
»% asynchronous T % RJgEM: A & C HEEHR
MICEESEBIOSRFBB LA RV LV OHINLE
B+ ~%Ths5. Notch mpgFixz WPW JEHE
BB 3 EREREESHOHBRFD LRIKD
REREOREGIEOKELEL 5 asynchronous
contraction 2 & B AJREMEA K& V.

%7z RV pacing i ¢ AR O ESHBALE S
EPRICETTaEMERLES, ThIBEER
HBEE ) OEWENAL 2 & OHITRE IR T 57T
RLHELE. ERARELBIVCLETRORE
EHIEOEEDMNDL EY IZETL, ZORRT
xRV BEICET 2R Y EO LA IR
Shirv. Bevans 8 X U8 Rapaport 523
LBBB #lickiy 5 LDEPREO REEHOKEZ
FLDBEOEBICL L0 LB, Fix OFT
R25z offRcERIL LA,

Haft 5193 LBBB #lokEE®EE S LU he-
modynamics D#FFA HEED electromechni-
cal delay U 7245, Fx ORRET LRI ele-
ctromechanical interval DOIEE % B = DL
LBEAETBLEELADNS.

Fiko =& < RV pacing @ = & Rl R4
fMoRE, LBBB o L {filmED BREL L
DGR EEGORFE LB T 5 2 L 2RI LA,
UCG iz & 3 approach i3 2 o5& H R L7
{, D0, single beam TIRIBRBDH Y, S HBEHK
WEZICLY, SbRREFORENMEAEIhBIE
Th5H. k BHEEOMARDSIC L % subxiphoid
approach mFRMHE, ALV THLIAEL
ZlbotEZXIONS.

BRI RS CREEC o FHbmBaR IR T 5.

X [

1) McDonald IG: Echocardiographic demonstra-
tion of abnormal motion of the interventricular
septum in left bundle branch block. Circulation
48: 272, 1973

2) Abbasi AS, Eber LM, MacAlpin RN, Kattus
AA: Paradoxical motion of interventricular sep-
tum in left bundle branch block. Circulation 49:
423, 1974

3) Dillon JC, Chang S, Feigenbaum H: Echocar-
diographic manifestations of left bundle branch
block. Circulation 49: 876, 1974

4) EHRE, FRER SAER FEH#E #BFR
t#, WA, ZH%E \E B, @Hxn T
MR, EERAN: EERBICRLNILERRET
I—DREISVT: EFEBIVLENCERE
. EEFOER 5: 77, 1975

5) Zoneraich S, Zoneraich O, Rhee JJ: Echocardio-
graphic evaluation of septal motion in patients
with artificial pacemakers: Vectorcardiographic
correlations. Amer Heart J 93: 596, 1977

6) MARREL, HIE=, Mgk Sl 8 BE
W, BE £ BEEA AW M fbaik:
BT 2 —EIC X 5AEEEHRENFHHR. T Car-
diography 6: 15, 1976

7) WAL, W OB EEEA FR & 3l
M, EENfk HIE=E, fHakk HE X,
HN F: AER—VUISBOREERTES E
2DhwwHA 101: 655, 1977

8) Kraunz RF, Kennedy JW: Ultrasonic determina-

— 752 —



tion of left ventricular wall motion in normal
man. Studies at rest and after exercise. Amer
Heart J 79: 36, 1970

9) AR, BURFECRER, XEER FEHIEE BF
EsE, FREKR, BAER EPEE W 8,
MBI EERETa—-LZOHEIC>T. H
BEBFHGRSCE 23: 127, 1973

10) EPITE : ES L EEFFE O 3: 1092, 1971

11) M@ =, £l K KB & =R % T
Al, AH®XK, KEF B BEFHE M B

EMT vy 7 flo.LEEEES)

tUREE . WPW SRS BRI AL OB .
HABEH#HERCE 31: 171, 1977

12) Bevans LC, Rapaport E: An echocardiographic
study of left ventricular septal and posterior wall
motion in left and right bundle branch block
Clin Res 21: 234, 1973 (abstr)

13) Haft JI, Herman MV, Gorlin R: Left bundle
branch block. Etiologic, hemodynamic, and ven-
triculographic considerations. Circulation 43:
279, 1971

— 753 —



