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Summary

The clinical value and diagnostic limitation of ultrasonic cardiotomography (UCT) for assessment
of the left ventricular (LV) asynergy in ischemic heart disease were evaluated in 193 patients with signifi-
cant coronary arterial lesion by correlating with the left ventriculography (LVG).

LVG was performed in the right anterior oblique and left anterior oblique projections after sub-
lingual administration of nitroglycerin. The LV wall on LVG was divided into the anterior wall (AW),
inferior wall (IW), interventricular septum (IVS) and high posterior wall (PW).

UCT was done prior to cardiac catheterization without administration of nitroglycerin. Short
axis image of LV at the papillary muscle level was divided into four segments according to the following
definition, that is, segment A was the anterior 2/3 portion of IVS, segment B was the anterior LV
wall to the anterolateral papillary muscle, segment C was residual left half of LV wall and segment
D was the residual right half.

Asynergy of LV wall obtained by LVG and UCT was classified as dyskinesis, akinesis and hypo-
kinesis. Asynergy in segment A, B, C and D on UCT was compared to that in IVS, AW, PW and
IW on LVG, respectively.

The following results were obtained:
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1) In six hundreds and fifty-eight segments of a total 772 segments (85%,) there was a concordant
finding between UCT and LVG.

2) Sensitivity of UCT was excellent, that is, 77%, in dyskinesis, 96%, in akinesis and 999, in
normal, but it was very poor (299,) in hypokinesis.

3) No difference was observed in the sensitivity of UCT in respect to the segment concerned.

4) No difference was observed in the specificity of UCT in respect to the grade of the
asynergy questioned.

It was suggested that UCT was a valuable noninvasive method for the assessment of LV asynergy

in cases of ischemic heart disease.
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B i O IS 22 & B ZE SR BE 0 (RS LA 2
% asynergy ¥, WiEHELER left ventriculo-
graphy (LAF LVG) e TiiEsian 3. i
Bkl LT, fEkk 9 M-mode ik 3.0
za—REHCRENRA SN TV 525, beam
DiEE T BEAL, T b LB RERLITEED
DEPRERB X UHiED e fiic Roh 578,
LVG izx¢t4 3 L= =2 —[Ziko sensitivity i3
RELFTHLL0OTHY, EESEOUHE LK
BLYD LVG It lk=RT, zoBMEHzHL
TEHVEVZXB LD T ok,

VAR, kO E:  ultrasonic cardioto-
mography (AT UCT) Ak L>oh Y, £4H
DRBOZRICKE B E DT T50, dEil
TEOEBIC I T 3 E IR A O BH i3 L T,
two-dimensional TH 5 72 i L < FRT
HBLEZONBICLLIDSTF, LVG L3k
Liciiiz b io o9,

LA~ x, LVG %HEfT L i Ok e
#licsvt, 20 UCT iR s LVG
FIREMIEL, LVG i 6h 3 /&5 asynergy
#, UCT [CTEMIKRINTE 3228 5 R,
Zhicky UCT neomiy LVG 2 H» 3
ViIEEEIFEL D Bh, FTabb UCT offRHtkE
ZORBITH>ERB LI

1978410 4 . v 198042 A ¥ oz, Y4Bk
i TRERBIAR - ZESK 1R & BT L 7ol 500 f5ich,
FEFEWIRIC 75% LA EORENIKREDOIEH S h
72193 &b L L.

DR TR EERE I BEE D2 L 1
» ALALGRE LT L. B ElrAl, Ca #
HiHI%, negative inotropic action % 453 % 3EHK|
BEEREN DL LS 2 HlflifkE ik L.

LR IARER 12 Judkins g% /=i Sones #:iz
THEFT L7z. Nitroglycerin 0.3 mg & F#451%,
AEBIREE—FL, BofHIT, BoBsoss
b HE, Bk S—fHIT2muE, %
ATl MU Eo#E Ty, SEREULTE
Bz, F =4I cranio-caudal position %o
EREEMLI. SERDIREEFT R 75% Mk
DRBEREL L.

LVG iz nitroglycerin & F#4.1%, 65—
FHL 30 Brds kUt ML 60 HEIC T MifT L.
Judkins $ko4iaix, EIRBINR ¥ 5 # 17 o i,
pigrail 7.3F #» 5 —F A &#fJlv:, Medrad EZA
X v 76% Urografin 0.8 ml/kg % 3 #fI<
HAL, Sones iz TiH, TRIIIRERKT
#%, ELLT Sones ® 8F H157—51% Fv,
76% Urografin 0.6 mljkg # 4 Pl cHA Li=.

X cine #FSER By EY XD-150 G10 &y
D X AR, 5inch, 9 inch oz
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AJfE74e Philips i image intensifier # {ffj x 7=3%
B, 73 X SRBEEE Super M100 #{jijx
7= Cardiodiagnost (Philips f8) # v, 35mm
cine camera (2 THEF 30 2+ CHRE LI-.

LVG fgickiy 2 EBEXS X, H—RATR
DREH D S HD 1 £ LR (pex) L, B
) #2453 L L35y &8¢ (anterior wall), T4
% FBE (inferior wall) & L7z, H=RMI<ik
% .LEPRE (septum), HRIZHKEEL L, #E
D44y 2 %8 (high posterior wall) & L
7- (Fig. 1),

ERBEo IR Tagarno 35 # v
cine film Z@EL, ULHEH < S HMH) & SR
dyskinesis, FEMHESINAE %R & 42\~ akinesis, fE

ant. wall (AW)

inf. wall (IW)
high post. wall
(PW)
septum
(IVS)

Fig. 1. Segmentation of left ventricular wall
on left ventriculography.

HE A A DTSR & B M LT A

MR IORT 2%, EFCHESRTIREMETFTLT
v* % hypokinesis (Z48{ L 7=,

UCT i#Zf! Sonolayergraph SSH-11A #%
fEA U, BRI 48 R AP D iR i, SRR
& LTEMRAL 30 EE A L 90, iR E - T
BRI THETFT L2, B8 3~5 ific trans-
ducer T, ARG ZRN, BEOHET
BLANEY, WHAAG Z-EIVHRET S LR
NESIAFAFHOHEIET I LV ETHD TEEG
FfHL~<N, 2T, Bk 20~30 LHE2EE
L, VIR zilgig L. BB RBICCERED—
BEIDHOHB LV LD, HBVIRTEM
Mk v DRG0, ElHRIERICHENE & i
5b 0, F 33l R L.

AFEG v vickir 5 UCT gl oEBER
g, LEPREHIRK 350 2085 & segment A,
WIFLSAENT £ CON{UEE L segment B L L, &

anteriof

posteriof

Fig. 2. Schematic drawing of the short-axis im-
age at the level of the papillary muscle of the
left ventricle obtained by ultrasonic cardiotomo-
graphy.
Segmentation of the left ventricle is indicated.
A=segment A; B=segment B; C=segement C;
D=segement D.
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Y & 24 LTkM % segment C, £{% segment
D ¥ L7 (Fig. 2).

UCT BiROYWERRHIC L 2EROBES
vt VIR BAER X 38I8IcX Y, HIREENE
e -1, UCT ik aUNEER % LVG
B+ 3 0 LFE K dyskinesis, akinesis 38 X ¥
hypokinesis 2438 L, %7 akinesis DYJEiIzH
o TROMBOSEE LTOMEIRL>THLAS
&h 3 miss-diagnosis M 6T, KE==a
— DM, EREOIEMLEOENRIIR L8
L

UCT o segment A # LVG oL L,
UCT o segment B # LVG oz, UCT
» segment C # LVG ojgfirigig L, UCT o
segment D # LVG O TFHEL ko witL,
LIFRHE L.

#® p:
LVG ¢ UCT ¢tz T, % segment Jijiz

7 DU T DIRIE & R4 T f5 A% Tables 1~5
ThHD.
1. LVG oL EdfEsE UCT 0 segment A &
%ttt (Table 1)

Dyskinesis, askinesis 3 X ¢ normal <z,
LVG, UCT @#oPifi iziEseaic —5 L.
LVG < hypokinesis ®% i 5 33 ffjsh, UCT
RTELLBHaRTZ L0 134] 39%) o+ &
3, —iit akinesis &, £ < it normal XY
Shi:.

2. LVG Djj8 & UCT () segment B EDxitt

(Table 2)

Akinesis 3 X ¢f normal ff|¢ix LVG ¢ UCT
DOHFZIZIFERAIC—F L. LVG 2T dys-
kinesis A4 Hh e 11 Tix 8 FlIFIEL < —F L
Tehs, o 34z UCT (2T akinesis &g
f7z. LVG - hypokinesis &5z & h 7256 4
<, 34 UCT iR e—3L, #hilist
D% { i3 akinesis ¥ 7-i3 normal LYE S hi-.

Table 1. Correlation of left ventricular asynergy in the interventricular septum between
ultrasonic cardiotomography and left ventriculography

S
~ UCT Segment A o - Sensitivity
/.
LVG \\ Dyskinesis Akinesis Hypokinesis Normal Total (%
Dyskinesis 8 1 9 89
VS Akinesis 1 49 50 98
Hypokinesis 2 13 18 33 39
Normal 1 100 101 99
- Total 9 52 14 18 170/193 88
Table 2. Correlation of left ventricular asynergy in the anterior wall
~.
~N, ver o SegmemtB  gensitivity
/.
LVG \ Dyskinesis Akinesis Hypokinesis Normal Total (%
Dyskinesis 8 3 1 72
Akinesis 36 36 100
AW .
Hypokinesis 12 13 31 56 23
Normal 1 2 87 90 97
Total 144/193 75
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Table 3. Correlation of left ventricular asynergy in the high posterior wall

N
~, v SegmemcC Sensitivity
LVG \\ Dyskinesis AKkinesis Hypokinesis Normal Total (%)
Dyskinesis - _AO -
PW Akines.is . 16 2 18 89
Hypokinesis 6 5 8 19 26
Normal 1 155 156 99
Total 0 22 8 163 176/193 91

Table 4. Correlation of left ventricular asynergy in the inferior wall

N
- ucrt Segm:m_ P . Sensitivity
LVG \ Dyskinesis  Akinesis =~ Hypokinesis =~ Normal  Total (%)

Dyskinesis 1 1 2 50

W Akinesis 1 46 2 49 94
Hypokinesis 4 9 17 30 30

Normal 112 112 100
 Total 2 51 1 129 168/193 87

Table 5. Correlation of left ventricular asynergy in all segments between ultrasonic cardio-
tomography and left ventriculography

~ —
LVG “'\\\UCT Dyskinesis Akinesis Hypokinesis Normal Total Scn(s%n)vny
Dyskinesis 17 5 22 77
Akinesis 2 147 4 153 96
Hypokinesis 24 40 74 138 29
Normal 1 4 454 459 99
Total 19 1777 48 528 658/772
Specificity (%) 89 83 87 86 85

3. LVG OEfirikkEL UCT @ segment C &0
%ttt (Table 3)

Akinesis # k(¢ normal #J<it LVG, UCT
BEOHRIIERIC T —F % mLi, LVG
{2 T hypokinesis LHEahiz 19 §Cirz
D3b 5@ UCT L—F LizDArTholz.

4. LVG OTFE <& UCT » segment D D3t
(Table 4)
Akinesis & normal # iz LVG & UCT iz
—¥F 5HnEL 2, LVGiZEiT 5 hypokinesis
iz UCT icT304h 9 Rl LARINTEeh

-7z,
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UEDZ L, ¥osegment 2BV T, aki-
nesis # X ¢f normal #j<it LVG & UCT iz
X {—EL7=#%, hypokinesis ToHO—F iz R4
THd v HF LB ER L.

5. 4 segment [CH(J5 LVG & UCT Loxikt

(Table 5)

LE193 st fiosnisad 4 segment ¥ &
», #3772 segment 2o &% LVG & UCT &
O E R i E & Table S 12577

3 772 segment 0 5 5 658 segment 123\
<, LVG ¢ UCT i—% L.

LVG iz 5% akinesis ¥4 5 UCT o
sensitivity it 96%, LVG Lo normal iz
%5 UCT o sensitivity {3 99% L BifFChH-17
2, LVG iz#13 5 dyskinesis Icxt+5 UCT
o sensitivity 1% 77% TV, LVG ko hy-
pokinesis (Zxf+ % UCT o sensitivity i3 29%
EE DD TEiZIR L.

UCT o LVG 4% specificity 1221255
REOBEDE N IZ L 5ERIBEH LT, v
i 80% DLEnEitig L.

% ES

1. UCT S#{RIcD0T

LVG stk cdh 220 & T kic
BHE L TBRT L0 TH Y, ERGEHIFH
2 FmERAVTIET S b boT, oI
BEn LB T s .

BERkEH.0W®RESRL LVG LRI E
HIFE 2oLk R#ETH L0 THBA, LVG
OIFILICPICR L 5> Blewicid, WX v L ETE
ZRL2EMRHTEhE e sk, CoEBICE
Y, ¥% M-mode #:ick 5.0 2 —[KE:i3EY)
TiivE EBxbohsd. &6 UCT ickvT
b, RIHEN S i LD 1 S0 Hifiliic &
¥, ERiESEERINT 5ici “scanning” %
HELT3. Vb3 long-axis view < four-
chamber view lv ool BT 3
W Tt scanning % Flv oA SR O MG

BRI ARFETH Y, ELBICRBEATY2
o REs, LVG x4 5 Eoild
LbAfETh oy, ShloRiicizfvisro
7=

Hx R, DRI 5 KEHR
REBE To scanning #7352 LiCk D ESEHES
hERHTES. RedSE, 05 bOHLHE
olahsL~ricT LVG ¢ UCT &oxt
W& L. UCT o Exsmhikic »5h 5 Bim
i1, LVG Tl s his v th v, IX
BRAEOMAFMA~OIEN) BB TE 5L TR
LVG kFELAVIEEZATEY, ¥k2F
Mo LVG It THET s AL HIVIB L)
ATy, LVG z#lisgdbsvial+s8MMER
MFcEsbnLEXS.

2. UCT jg#hiRiIc&(F S segment X5

LVG iz#v T 1 v L 2 segment & akinesis
F 712 dyskinesis D& 6B REIP O 77 ] %
AT, 2ol oRy 5h s UCT Hihk
ko segment Zijkd & K PRE L. & seg-
ment BICHRH L, sensitivity O FfICK & el
WoZLREVZ L, o segment X4 HE
YehbsrzLaRLTVHLDLEXS.

3. Dyskinesis {CD(\T

LVG iz T dyskinesis #5753 22 segment &
5%, 17 segment j3 UCT i TIEL € dyski-
nesis L4z xa . UCT 2T akinesis & ¥
XhEY D 5 segment 5L, 1 segment {3
LVG _Lfiji#En)Ril7:  akinesis o epiZ/ Mo
dyskinesis BFEET S H TdH v, ZO/NREHD
dyskinesis 1 UCT —wiiishiv. Zop]
Tit LVG Lo INRER#E &, zohPThHo
& LiffiE7e dyskinesis TR S EIcHDR—
HebhbdlEXLNS. i 4 segment i3 LVG
EritdEdhpEIc aneurysm 2233 EHOLOT
HB. %< ® aneurysm fj¢ix UCT 2T dy-
skinesis # M L 5 3235, = OR—EH TN
i T MttRgGEIc > 54T, UCT L seg-
ment A, B & LUUEIIC THMBIZRL, &
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i3 |k akinesis & %\ iz hypokinesis #5L7-1
DEEZLRS. ZOk)REE, Ik x hypo-
kinesis 5 LTV T b, AEEEEOFH A IEHIL,
RURAL I X UURKRILIETIY & 38 U T o EmuEs )
EHHEOBEMIRIZ L v, akinesis & YE L7k

kX, LVG i k5 iF 5 dyskinesis o
UCT Zhiicsv LTH, BotRbE#E LT
Ehid, 72L& xBHEA% dyskinesis 3 UCT ©
BHTE 2L LFE L miss-diagnosis 24 L
RybDEEZS.

4. Akinesis [CD(VT

LVG iz T akinesis #5574 153 segment o 5
H, 147 segment A3 UCT (2 TIEL ¢ akinesis
Larant. UCT icT dyskinesis & iz x
iz 2 segment @5 5, 1 segment iz UCT |z
TLOEPEEEE 350 1 (segment D oLz
fE4r) ic dyskinesis ZHRHI L7243, oM
W0 LVG ciiica v iicdy, <
DAR—#it LVG oA EH#i-T, UCT o3k
HEhp LVG LT3 16Tdh55. {h
» 1 segment i3 7% BITBEILHE RS £ 5 O
2ol & ommskick v, dyskinesis DIFTHR <

ez, BhrAEicEhicbotEXHNhS.

UCT iz T hypokinesis :¥)gshi 4 seg-
ment 5%, 1 segment i3 LVG (2T~
hypokinesis OFFE{E+ 2 i/ akinesis
HFELELDT, Nk dyskinesis # akinesis
EHE LIE ERROTR—ETHS 5. Lo 3
segment {3 LVG 2T akinesis & hypokinesis
AR 228+ % multiple asynergy ofEH] T H
D, ZOL I TRTRTEIERCHE L LA
witEZOLNSD.

5. Hypokinesis [CD{( T

LVG iz3iF% hypokinesis 138 segment o
56, UCT KTELLHE sl boix 40
segment (29%) I3 &b ol

UCT izT akinesis &Yz &hicb o 24
segment FE{E L7, Zhbix LVG i2t2-
LI Eo segment 2% 7o B ULKER K &7+ )53

etk ORI D AE SRS & AT I CoRERIT K 2

A% Ko, W7 dyskinesis & 3 v~ i3 akinesis
ICBE{E S % segment, H B\ ik F O K o
segment {Z{EfE+ % hypokinesis #, UCT (2T
akinesis LHELIbDTHS. Zhidgd+ 3
HIRABIER I & BT ORI & v 5 ioiEn
o, UCT @&msiziz, LVG ®fFrgcfivtv
% nitroglycerin #t4.% L TV 42728, nitro-
glycerin 2 & » T3+ 5 reversible 7 iuHER
WOGFEETELIRV. %0k 5 i
nitroglycerin 4% 0 UCT ##@g +54 L
TR ~EPETH 5.

UCT (2T normal L &hicboix, 74
segment fETE L7223, 2095 LEBIRKED# %
A LA OHEEORED 2, Fhbbkis
SEFEM], 123 1F BERIE C/MEPY o hypokinesis {7
7, 51 segment % ¥ 5. (&)E ¢ v hypo-
kinesis i3, TORH BL U HEICHBELZRLS
ZENELV. &5 LVG T4 segment {Z%
732 WEE RN BT, WIE7: dyskinesis
b BV it akinesis BRI 5, T fo
segment IZfE7ET % hypokinesis %, UCT iz
T normal L¥ELI-bDA 13 segment, 2 o
LLE@ segment 235 k.5 hypokinesis o o4
2T, Fo—#Eiizes UCT i2T normal
LHIELI Lo 10 segment 2 K5035, Zhb
N R—¥ix, UCT oFicsvL, EikidH
BAETH Y, LVG OFHE L RIRICREDOH
IROBLESIC X 2 EEMFICE > T 5720, I
R oR@EIch 2y & I hypokinesis i3, —B&
LTHY 5 h7 akinesis & 5\ i3 dyskinesis %7z
i normal DL L DL E L TOHEEZ LT
5% 5\vAih Y, akinesis & hypokinesis X U
normal & hypokinesis IZFHLZEROBD LH
Ao, MEERIMAS LVG & —8 Uie v R
HbLDEEZOLND.

Hypokinesis O ZHrIZBJ L Tix, nitroglycerin
R OBE, wRFED UCT FEHo mL%45%
ORMME L L2, 2hi L bic, LefEko
W 2ERS L, EHLEChi > TERESMTOR]
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REABBOMBELHELNAI LOTHS.
s, RO REsic LTz UCT &
HREEROLFAFOWET BUTO LRI TR
HU S22, SEIERHN Lich o7, WBRICES
LATSERDO D holez E b h B, AEEG L
~)L EE segment X3S L #WENIBED
Rz, DEeEohERFERGTONRE
L YoRHIZLE S wTEhick I S%OKRN
B L.

B #

HE ik R BT 35 1 B ZE SR 2 0 2T it
T % @EMMRE: (LT UCT) oAtk s iRA
ERIHicn, ERCEELRELRET 5 1934
HWT, EBEE AT LVG) & HitRaL
7.

LVG it nitroglycerin & FH#:5.4%, AL
BLUENMPHLICTRIT L. LVG koZksig
X5 i RIE - T8 - LErppg - AhrsgiE L Ui,

UCT 2.0 # 5 — 7 MRERIC nitroglycerin
BH 2 PHIT L. EREMBETET LRI

T, EEZUTHT L 4 segment ([Z[X45 L7,

Segment A LR Hil 3 530 2 D XK,
segment B (3HiELTMG £ T iBE, segment C
U EDIR Y DD 2450 1, segment D
BRRCKAZ2ZHD 1 ThH 5.

LVG 3 ¢ UCT (2T b h - EBIERH
% dyskinesis, akinesis 35k ¢ hypokinesis 24}
F L. UCT Lo segment A, B, C, D oy
mRFEEhEL LVG LoL®m b - s - 1
(I8 - TREDILRERH L X L7z,

FORERBUTO L TH T

1) # 772 segment ® 5% 658 segment
(85%) ikk3svT, UCT iR ¢ LVG Bigiz—

L.

2) UCT o sensitivity i3 dyskinesis {235+
T 77%, akinesis {23V T 96%, normal G
999% &4 < hrpE#t &SR L7223, hypokinesis ©
it 29% LAEfiTH - 7.

3) _EFEo sensitivity (it segment DV T
X 3EREI R Mo

4) UCT o specificity (IR 0 BIED
B L BRI Ao

kX v, UCT ifmikciRmicsid 5458
Eiohs.
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