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Evaluation of left ven-
tricular asynergy by two-
dimensional echocardio-
graphy : Comparison
between fixed external
axis system and floating
axis system
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Detection and quantitative estimation of segmental asynergy in the infarcted area has been
impeded by the rotation and anterior movement of the heart during systole. In the present communi-
cation, we compared the two measurements determined by the floating and fixed external axis systems.
The former takes into account of the effect of cardiac movement. Furthermore, we assessed which
system is superior by the left ventriculographic and coronary arteriographic analyses. The materials

consisted of 24 cases of myocardial infarction.

There was no significant difference between the two systems in the estimation of the number of
asynergic segments or between echocardiographic and ventriculographic findings. The floating axis
system had a tendency to underestimate asynergy, so that the number of hypokinetic segment
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estimated by the floating system was greater than that by the fixed external axis system.
Therefore, the fixed external axis system was superior to the floating axis system in determining

the causative coronary artery.

Key words
Two-dimensional echocardiography
Floating axis system

Left ventriculography

Asynergy Fixed external axis system

T L &I

Wil = = — kO HEE OMABETIC L D
fELRFEL LTHbR TR Y, LERICTE
ERRIRVEBMLE bVRELESEFZAL T
B30 Lal, LELEEZEFEHRLOA—
KEeRET5zLdb5. ZoORED 12, &
RER T OEEO BIE A BRE 22 HRICH
DO, LM B AR O IR I IFES o [BIE 35 & OV RIS
EEY bt Bbhs. ZoRERET
Bicw, LDEEOBEEHELL Y &5 float-
ing axis system (PLT floating #5) &, @h& &4
TE L7V fixed external axis system (PLF fixed
N D250 L RTF AD WELT 2 —XikE
v, Zhbi EEERRR 20 i S8l
EmRLicxb &, WmEHko BitEE bkl
7=.

WERELUVHE

SBIIEERA, OERFH, BRFHICOHIE
2 L DT ShcpiBEREEE 17 4, TREREZE S5 fl, 4
BERESE 2 il 0Ft 24 4| (B1~64 5%, F#HS0R) T
b5, BB L LTI04((24~425%, FH29 %)
DEFEERAWE.

Wrgi= o — KBz i Aloka fif SSD 800 3
Buwvvid ATL # Mark III vy, HEF 2B\
PLE 72 ZMUBAGL & L, JREEEZBSMb o R2nX 5
IKERWIERELL T, MIER0R X CHLEH v
DEEEMGYEF AT - ICRF L. oK
Moynihan 59 @iz ftvy, fixed # & L TH
—f b ICHERAH L IR oL E R v — 2
L, 2yt a—4— i TIREH OEFELD 2K

Wiz, BELELERRTRAE BERE LERL

L, 4EFT-0HE L, = 0NE#R LIFELRB
X ORI ODHE L ORELELEL Y, BO
BooEERERDI. &blczhE 84 L L,
BOBOOSAICEEN 3 0EBEL VR 2 EHE
ROVH %, FHHOFGEHERL Lz, Float-
ing & LT, fLEMRY LIUERIconwTZh
FhEBELOB L CEERERD, ZoELLE
ERrERA DY, UTHEERIC L TEYEREE
Rz,

fER R 10 Z0&2H T L OFIGEREER %,
fixed ¥ X O floating D EFH FRIZHOWTHI
BoFEERAC TR, £4H T LI EHERHER
DIEFH Y mean+1SD |z Txk®, EFTIRME
EEDR. WELT 2 —KE, FHEFERIER
TRROEM™ B 109% LLTF % akinesis, 11% LA ET
»B3VBEETRELULT DL 0% hypokinesis, 4
WRBAIRSD b DE dyskinesis LEEL, £
SEf| > asynergy EFEAML 7c.

Ex¥Eix LAO 60 i kv RAO 30 g
THEAT L7c. FEBRASHIIS X QUUHEHH ik & b
v—2L, KBRFAPEL DOLRBICNWTDE
sER#irRY, Thi 3%443 24K0FEHICE
5T, TR EREIEFSLO L)L, LEFLVE
LR OERRE KD 1219, Asynergy %38
D ARWEMMELNEAUAD, Wb 5 MEERR
fER 10 FloERER G L Y, FEOFETERE
Rr RO TEETRELZED . HiBLT=—K
BEoHE LRk, EETRELUT 11% £T%
hypokinesis, 109% LT 0% % T#% akinesis, &
DEMERERT D% dyskinesis L Lz, Fi-
AHA Y07 272 b &, BBL= = —[FE
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Fig. 1. Diagrams illustrating corresponding myocardial segments (AHA) and the method
of calculating the rate of shortening of each segment.

Left: diagrams of left ventriculograms. The long axis is drawn from the center point of the aortic
valve to the apex. Two horizontal lines are drawn to divide the long axis into three segments of equal
length. The rate of shortening is calculated using the method described below.

Rate of shortening=(a—b)/ax 100 (%)

Right: Diagrams of the short-axis views of two-dimensional echocardiograms. Each segment cor-
responds with that of the echocardiographic short-axis view of the AHA segmentation system.

iz X 3 8 i fERs S 7= (Fig. 1). AHA
NEOEI T AL VI ASEO TS BRIFL
Iz.

—7, Bl a2 —XiEo fixed R X O floa-
ting #: CH b asynergy Dt 2 v F & RH
L, Z¢#RL WM& E2HEOHEME &
WELE. €72 1 BLO2 2@+ 5%
RERTTE, €720 V7 2R T S 2k
EIfilE, €27 A2 b4 BIOS 2T 5 %
AERBIRE 2 ZEfEKR L Lz, €722 60
BT ZEEMEICEATH A 2O, [FE BOEHRE
hART240L, BIl/2 2ERITITH, 1224
FERBIAR S L < BEEIER 0# FITHIC X Y #E5k

ERTVWBLDERELRL. ZDXHIZLT, W
BT ax—Rkiz X 5 fixed $E X ° floating 3
TROBEORMEME &, BRRELICLVE
Z DNICBEOEEME & &3t iRt L.
AT FRSLE T, FiEROERFH %2 meant
ISD i TR, AEEREIFEKEEL 5% &
LTIRE L 7=

¥ S

e B oW B = = —MEBIC L 3K €5 #
v b OVHERERTRER, fixed 3T 19% 2
5 30%, floating #:T 229% 428 27% Tdh - 7c
(Table 1). Fixed i Gidfho €2 2> FiCHL
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LAD | LAD

Fig. 2. Diagramatic representation of the re-
lationship between the segments of the short-
axis view and the presumed arteries responsible
for the blood supply.

LV=left ventricle; RV=right ventricle; LAD=
left anterior descending artery; LCX=left circumflex
artery; RCA =right coronary artery; PDA =posterior
descending artery of the right coronary artery or left
circumflex artery.

Table 1. Lower limits of the rate of shortening
(%) for normal subjects using left
ventriculography (LVG), fixed exter-
nal axis system (Fixed) or floating
axis system (Floating)

Segment

Method 1 2 4 5 6 7

LVG 25 26 30 26 23] 2

Fixed (%) | 21 2 26 30 19 | 24

Floating(%)| 25 25 25 25 22 27

Segment: segment classification by American Heart
Association.

AL PABLUS OERERPIKREL, —FE
F ALY 6 DEBRIEL/INTH - Floating
HET, fixed KL TEES A v FMEOFEY
ERBROEI Yo7z A, floating HizkWT
be s Ay b6 DEHEBRAFERL/HI ol
BB o —XiEo fixed g L floating #, B

Table 2. Number of asynergic segments de-
tected with left ventriculography (L-
VG) and the fixed external axis system
or the floating axis system

Segment

Metiod 12|45 6| 7|Total| Composition

dyskinesis 3
LVG 9 |17 |13 {11 (19 |12 | 81 |akinesis 34
hypokinesis 41
dyskinesis 8
Fixed [12 |15 | 8 |14 [17 |13 | 79 |akinesis 27
hypokinesis 44
dyskinesis 1
0 (12 {11 |13 |16 |17 [ 79 |akinesis 22
hypokinesis 56

—_—

Floating

Table 3. Agreement of asynergy between
with the fixed external axis system
or the floating axis system and left
ventriculography in each segment

Segment

Method ! 2 4 5 6 7 | Tota (%)

LvG 9 17 13 1 19 12 81

Fixed 7 12 7 9 14 9 58 (712)

Floating| 6 n 8 9 14 9 57 70

JUEREFEC TR LRERSoBD 144 +
Ay bR, EEEEEICX % asynergy #3kix
8l &4 2 FCdh ol (Table 2). WiE.Lr==—
o fixed 3 X Of floating i T B iz
asynergy ¥Eix e bic?9 s/ A+ T, FHT
bofz. L»L, hypokinesis LFHiEhict s
A v b, fixed gkicl L T floating i TKT
Holz.

EEEFRE L WL = = —XETo asynergy
HALA—F L TWict s v ML, BB ==
—E#E:on fixed T 58 £ 2 v K, floating
TS/ AV bT, —HEEIBOBDT2% BX
vt 709% Td -7z (Table 3).

Table 4 |z;R ¥+ X 5 iz, EEEF L T akinesis
LEMiLz e S A v MEKIE 34 Thokedd, Th
boEEEZEIC Y 5 akinesis L& BiBLO =T
o —[E: T asynergy & LTRHItS A v MK
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Table 4. Comparison of left ventriculographic
akinesis and asynergy deternained by
fixed external axis or floating axis
system

Segment

Methad 112 )45 6| 7| Total (%)
Lve 6 (123|283 3
Fixed 5108122712 1(m9)
Foating | 4 | 8 2 (26 ] 2] 24m

Table 5. Comparison of left ventriculographic
akinesis and akinesis determined by
fixed external axis or floating axis
system

oy o a5 8| 7| ot
Method

LVG 6 |12 3|2 |8]|3( 34

Fixed 351020/ 113
Floating [ 1 | § [ 1 [ 1] 2]1 11(32)

Table 6. Comparison of left ventriculographic
hypokinesis and asynergy determined
by fixed external axis or floating axis
system

» h:""‘"“' 112 a]|5s| 6| 7 |tme
LVG 34 |10]| 9| 9| 9/

Fixed 2| 2|5 |76/ 7]|22@m
Floating 2 2 6 7 7 6 | 3068

BEHENTEIEIC X 3 asynergy DL

Table 7. Comparison of left ventriculographic
hypokinesis and hypokinesis deter-
mined by fixed external axis or float
ing axis system

ol v 2 a5 ] 6| 7 [remon
LVG 3 4 10 9 9 9 44
Fixed 1 2 3 7 1 5 19 (43)
Floating 2 2 5 6 3 4q 22 (50)

Table 8. Accuracy in the prediction of the
causative coronary arteries by two-
dimensional echocardiography

Case CAG fixed method floating method
No. LAD | LCX {RCA or LCXj LAD [ LCX [RCA or LCX
1168 [¢) © o
2(6] @ ) [¢)
J[7] e [}

[N [¢) [}
5/5] @ ®

6171 @ o

1[{71] @ [¢)
8[15] o ®
9(6] @ o

0W[6] @ ® [¢)
1mi1 o ®
12/]61 @ )

13(3 [J (]
141 ® [¢)

5(6] @ [}
6|]6] @ ® o
1716 @ °
BT[] @ ® o
B]6] @ o
0({6] @ ¢}
|17 [} o
2|1 [¢) ®
213 ® [¢)

U9 @ ® [}

Closed circles show good correlation between two-
dimensional echocardiograms and coronary angiograms

(CAG).

LAD=left anterior descending artery; LCX=left

circumflex
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1%, fixed 5 ¢27 £ 2 v b, floating T 24
S AV T, —KREIBORBDO I% BLV 71
% ThoTz.

EEEREo akinesis HWfix, WiEBL==—
R akinesis LEE»Hzt 7 A v MR, fixed
B o floating e b1l €5 2 1T, —&
RiF & bic 32% Tdh -7 (Table 5).

fEE ek hypokinesis LFHliL7c &7 2 v

MM Thoke s, EBERED hypokinesis
AL & 8O = 2 —XEk T asynergy & L TEE®
Jek 7 Ay hiE, fixed T2 €5 2~ b, floa-
tmg&f30tf}ybf,~ﬁ$m3030%
% X 1868% T -7 (Table 6).

%k o hypokinesis #HL BSWFE LT =2 —
iz X - T hypokinesis & LT bhict s
Ay M, fixed 519 £ 2~ b, floating
BET2€/ A T, —BRIBOBO43% B
X108 50% T oi- (Table 7). AEZEREICT
dyskinesis LFfiLict s A v MRiZ3 €7 AV
FCh oy, o dyskinesis FHLE BiE.LO=
a—Fko fixed $: T, dyskinesis & L CFHliL
BlDiF2€ s A N Thote. L L floating
$:Tix2 &4 A v b % hypokinesis & U TFHH L
it Ehihole. EEEEFRLHRLT 2 —
TR 2 BRRE L LB A2 > Tnie e A v MR
(# % :FIEH L akinesis, hypokinesis & dyskin-
esis), fixed BET12 &7 A}, floating &< 15
S AL T, BOBOLED 8% L 10%
G o7, Asynergy DRIz 5 specificity
1%, fixed #:< 719%, floating ¥ T 62% Th-
<.
B OEEMAE OHEE ¢i1d (Table 8), WifE.L
= a - fixed T2 24 FIHHEERTRET
» Y, —F floating BT 18 4, 75% AHEER]
EThot. RO —NEE s#HEREM
L EBIIRER T X 5 BATME 2 —F L IAER]
fixed ¥ 19 5, 79% Tdh-7z. —J floating
BT 76, 29% ThoTlcdd, HEMEE 2L
L7egEm DS 6 6, 25% eHbhie. ZoHAE, 1

BAZEIRER I X 3 BEME & —B LIER &
2 »Th, floating ¥ L BEARER IC X 2 T
e p—5i3 50% Iz LEL o Te.

E #®

Wil = —REkIC X 3 asynergy O, B
I UEEERE L OB OV TIEE K OFRER
HB R0 WBLT = —HEIcBWTLESD
H & #Z[E L C asynergy ®FHfliL i idD e
V. Fhx OFEE T, asynergy ORMKRHEKICE
L, fixed g & floating #: L ZIFETH Y, asyn-
ergy DEREFHR L 0—HRITH N T b, fixed
#: & floating HE O CHEFHAEEZER D 2D
-7-. ¥z, akinesis 3 X (8 hypokinesis Z# %
NOFECEBEFFTR L O—HRIBNT, M
FRICEEE LR D b o . Kisslo 5174
asynergy OFHiilc B\ T, EEEFHR L BTE
DT a—EFRROBIAR—EBEL B0, EE
EEEOL VT y FOERYICE B asynergy FF
oY, BXCFHET 3 AR5 RBTEL= =
—RORETH B L BITWSB. ZHIEMXT,
LEEOB & NESERHR, BELT 2 —RE
iz x 3 fixed g% floating o BEEBY O Pl
RETHEBOENLELLNS.

Floating 343K, 0B A0S & VRIS E
B EBETBAHETH BN, —HTRELD
asynergy ERAIEH~DOBE Do, asynergy %
/NG 5 fEficH 3. Floating # T hypo-
kinesis & L7z £ A ¥ M fixed I HL
& PoleDIFZEDH T H. Moynihan 510
iw X i, floating ¥ FUUEH O.LE 0BE) L [H
ERZEINLTWRICLrrbbT, ELOBE
iz X v asynergy #i@/NFElL TV 35 DT, asyn-
ergy OFEIC S\ TiE fixed L FREE DIERE
XThBH, asynergy OMAL DFEMIC I N T
fixed gelch B L LT3, Hegar 5V, Wi/g
T a—[EEk ek 5 asynergy EEHEL 7z #ER,
DRI asynergy ME ol LBE L TW 3
%, 4mE AHA o7 A+ 33, BiEL
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T 2 —FEMR ORHER O£ 7 2 v ML
TENZ L, DABED b v — 2 HREE 2R 935
WZ ok, EEBFROR b FREFHOBE b
BB LR EXVRHDP ORI L. HEEOKS
SICHL, IRMEFEEES I2ED 14 0iTh -
e, ZOX D ENR, EREEFELFBLT
2 —FEICE 1T 3 asynergy D —BER MGV MER
CHoTe., BEMIMICBIL, ABFIETIIHiBEDE
BEGRZN LI FED Bdo2ds, D
REER R OBRERICRS X 5 IRk LBIE 0D
RV TH Y, floating trE W3 &, = 0
fizo> hypokinesis DAL, fh DB D hypokin-
esis L VEEL < 2 B HEICH - 7.

W= 2 -k fixed & floating #: &
DT, EREFE LD asynergy O—HKRIicH
BEZEE2B DRI o0z, A% fixed i & floa-
ting RO KtEDE iz, DREE RV
&, BEOMWA, K& SICHLEFIZEEY b
DI LR ELVEETILEND D LEbh.

BEOFEME OHEICRBNT, WELT=—
K#E o fixed #:cid akinesis 76 hypokinesis
ERFILERH, floating #ETit asynergy %3i@
/N B e iz, akinesis & UNE Ak hypo-
kinesis & L7V, &6 il E# UL %
hypokinesis &+ 2BANE UK. BEMLY OH
ERBNT, WiBLT 2 -k VT L BT
mE &, EHIRERIC L 5 BELE & ORIcR—
B U B IER A floating $I2 £ b o T2 013, B
WD Z L K asynergy oE/NIEME DR R, floating
HBECHEAMEE 255 LIETELE Lickd
ThiHLEXLNI.

& B
Pk, gl = 2 —Kkic floating # & fixed
BEAY, WEOT 2 —RELEEERER LY
ICEBIIRERIEIC L 2R et &, DT ofk
REB-.
1) Asynergy #2353+ 22 M B UL
EBYFTR L O—HERIZRW T, HERIcEEE

BEEMBEIC X 5 asynergy DI

ERD R T.

2) Floating #3, fixed #ick LT asynergy
/NI L 7. % OfER, floating #:iz T akin-
esis »3r7 < hypokinesis DR H%k 3% Hs - 7.

3) HWEOEMEME OHEIZ BV T i, akinesis
EHBRIC B B3 fixed #:23 floating $:k v B
FThol.

B #

LB ORI 5 5 [BiRs X ORI ES) 28
REVDHELIEICIB VT, =0 asynergy mIF
fliCELEROBE 2 /T 3 0ERH 5. WiE
DTa—REIZEY, LDAKOBIEE M IE ST 3
floating axis system L, )% #HIEL 42 fixed
external axis system %V, AR OEA
EEEERE L Ok, FELEoHEICEIT S
EEIERFTR & O OZEh bRt L. 2
DFER, MELHT a—Fkick 3 asynergy D&
R 3 X O EFERATR L O—HBICB N T,
MHFEECEEZEE B ieh oz, L L floa-
ting axis system (3 asynergy % i@/NEEfi4 3 7o
®iz, hypokinesis ORHE AL o7, ZDi-
», BEMEO HEICBVTIE, fixed external
axis system 075 3% floating axis system I 04
hTni.
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