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Echo patterns of the ant-
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The purpose of this paper is to assess the severity and hemodynamics of chronic aortic insufficiency

(AI) by the echo patterns of the anterior mitral leaflet. Echocardiography (UCG), phonocardiography

(PCG) and mechanocardiography (MCG) were performed in 21 patients with Al In particular, the

echo patterns of the anterior mitral leaflet were classified into 4 characteristic types as follows:

1) Type A: The diastolic E to F slope (DDR) of the anterior mitral leaflet is greater than normal

and the total amplitude CE is increased beyond the normal range.

2) Type B: The rate of opening (slope D to E) of the anterior mitral leaflet is reduced and the

atrial component (A wave) is very conspicuous.

3) Type C: DDR of the anterior mitral leaflet is markedly reduced compared with normal.

4) Type D: DDR of the anterior mitral leaflet is relatively rapid and F-F’ slope is reduced, i.e.,

normal pattern.

Left ventricular end-diastelic dimension (LVDd) measured by UCG was significantly increased in

all types, particularly in types A and B. Diastolic fluttering of anterior mitral leaflet echo was observed in

almost all patients of types B, C and D. In type A, however, this characteristic fluttering was seen in
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only 1 of 5 patients. A/E-O ratio of apexcardiogram in type B was markedly increased and this ratio
correlated well with the CA/CE ratio of the anterior mitral leaflet echo. Austin Flint murmur was
recorded as mid-diastolic and presystolic components in 7 of 8 patients of types A and B, as only
mid-diastolic component in 4 of 7 patients of type C, but no component in type D.

Echo pattern of the anterior mitral leaflet of each type differed in the hemodynamic background
in respect to mitral flow and aortic regurgitant flow. Therefore, it is considered that mid-diastolic
components in types A and C or presystolic components in types A and B have different hemodynamic
meaning in the mechanism of the Austin Flint murmur.

On left ventricular function by MCG, electro-mechanical interval (Q-I interval) showed significant
prolongation in types A and B, and so did ejection time (ET) in types C and D. Moreover, from the
viewpoint of the severe state of Al in types A and B, it is very interesting that pre-ejection period
(PEP) was prolonged in type B, while it was shortened in type A.

Our present study suggests that echo pattern of the anterior mitral leaflet in chronic AI may reflect
faithfully the hemodynamic events of the left ventricle, that is, mitral flow from the left atrium to the left

ventricle and the aortic regurgitant flow from the aorta to the left ventricle, giving the information on

the severity of aortic regurgitation.

Key words
echocardiography (UCG)
anterior mitral leaflet echo
aortic insufficiency (AI)
Austin Flint murmur (A-F m)
left ventricular function
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REARFPASASIE UUTF Al i3, ZoR#H
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LREKREEELZ L THS. —kic Al 0EE
B DYBIZERR IR, FEBMLAYIS X OBILA
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4E, Fxix Al 217 2 @iEFETRD echo
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L, EFOEEEMXIcOTHRETS.

MR EFE 1

24F ho75F £ TORBKAICEBMED AL § L<
i3 Als LBBrsh 21 48R0 HREL, ZD5H
type A D4 4BXV type C D2 42> Tid
KBRS BRI 2 BRICHKITL TR Y, type A @
%Y 1 AFHMENCELT L. 2hThicUCG,
LER (LT PCG), DRMEIE, HHRE % T
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A, #XVEFEE 25 mmfsec L L7c. fEIEHHE]
4 echo zonTi, 24RiE CE, E 8XU A
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Table 1. Echocardiographic, phonocardiographic and mechanocardiographic data
Type A Type B Type C Type D
No. of
cases 5 3 7 6
CE (mm) 279+ 6.6 11.1+ 25 23.7+ 3.1 21.84+ 3.2
CA/CE 0.67+ 0.12 1.48+0.18 0.74+0.09 0.664-0.05
UCG EF (mm/sec) 104.6+26.5 — 411+ 6.8 63.24-20.5
LVDs (cm) 5.7+ 0.8 544+ 0.6 4.7+ 0.6 4.6+ 0.4
LVDd (cm) 7.5+ 1.0 7.2+ 0.5 6.3+ 0.7 5.8+ 0.7
Fluttering +(1/5) +(3/3) +(5/7) +(6/6)
A-F murmur MD+PS (5/5) MD+PS (2/3) MD+PS (1/7) no (6/6)
PCG MD only (1/3) MD only (4/7)
no 2|7
A/E-O (%) 16.5+ 6.7 (4/5) 21.94+ 8.2 (3/3) 9.7+ 1.6 (3/7) 10.0+ 2.6 (5/6)
MCG | Q-I (msec) 68.04+11.7 (5/5) 66.7+ 9.4 (3/3) 63.0+ 8.7 (5/7) 55.0+ 6.3 (5/6)
ET (msec) 370.8+35.6 (4/5) 377.34+26.4 (3/3) 393.5423.9 (5/7) 399.3417.4 (4/6)
PEP (msec) 121.04+36.5 (4/5) 151.0+ 7.3 (3/3) 131.84+ 8.8 (5/7) 124.5+ 6.3 (4/6)

Figure 1. Echocardiogram of type A.

The diastolic E to F slope (DDR) of the
anterior mitral leaflet is greater than normal
(117.6 mmy/sec) and the total amplitude CE
is increased over normal (29.4 mm). Dias-
tolic fluttering is not seen.
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FoiRiEL CA/CE, 18 X Ok R4 BEEE (L
T DDR) 2o THHEIL, Zhd Ok pat-
tern 12XV 4BUCHE L. nds, BIRFPRTL
echo (HIRIBORGEVERAL, BILHRIRE LB
b AW TERE L, &4FHT Zaky 5V06
Bt otz i, EERIZOVWTRIRER LU
INHEREHIE (AT LVDd 3 X1t LVDs) ZHIE L
7. D, OHERE 7 2 FETFH MCM 8000 iz
kv, FEHBIEER <A 7 vxr (MA250) %
R, OER, LEX, EERE, LREEKE
W% v R 100 mm/sec CTRIFEEESE Lic. ELH
BEoEL LT A/E-Ok, Q-ImR, Q-II R
i, Z=ERHEEE (ULTET), 3 X ORmEYR
B (BLF PEP) izoWwTREEL2ORBERICT
FWEL. 73 Austin Flint #FizonTid
mid-diastolic 4> (BLF MD) & presystolic f%

4 CLF PS) iyt Lz,

# R

4 E O KBRS AEALE2IHIL, iz UCG
DOfEIESH D echo pattern ZHulrk LT 4EIzH
HL, #hZhizowT Table 1 |57+ UCG,
PCG, MCG n&EHBIZ>WTEHRIL type Blic
tesRat Uiz,

Type A: {giEFrAiT%L echo v DDR »3# < 23R
i@ CE 2% L {&H&! (Figure 1).

DDR REHEL LLEFZFHLE, 2o 2KIE
CE BZLVWEEZRTE T, Zhizid2lfid s
FIRgEhiz. o UCG HiIRTRAEXRER I
LVDd 28 7.541.0cm } 4FBhgELIRBEL
LGEZBRBRAMORBENMRWZ LBEGEShT.
F7o Al (28l L ShTyv 3 RiEFRRETL echo

R N O OV O

Figure 2. Phonocardiogram of type A with two-components of Austin Flint murmur.

EREERESE i

Both the first component (mid-diastolic rumbling) and the second component (presystolic accentuation)

are recorded.

MDM: mid-diastolic rumbling, PSM: presystolic accentuation.

— 310 —



DfEsER fluttering 13 = DEID 5 it 1 Flic A
ik S hi-. Austin Flint #3%x MD Bx O
PS Wik st plicics shic (Figure 2). %
IR RIZBE L <Tix Q-1 K28 68.04-11.7 msec
LABROHPTRLIERLTRY, ET 3EFEXY
EREL TS type C,D BERATIRI oK.
PEP 3 121.04-36.5 msec b JE%ICEMER = Liz.

Type B: {8 Ai2< echo 0 A i DIRIE DIEE
»bHv, E iz LTEWE (Figure 3).

OBz I214)5h 3 FIMpEEE Iz, Bbi
iz UCG BRI iEF ik echo » CA/CE
R X ULRHREKD AE-O LoZ L WEET
bolc. EZERIT type A LFERRICIERBA BN
7z. Austin Flint #3132 6Ic 508 T X 7225 1 41
i3 MD Ry DHTdh - 7. ERNHERETIZET
DIERIT type A 12815 L FETH 7225,
PEP i3 4 BB ER LTV iz,

Type C: fgi8FAi14 echo » DDR 233 L &

Al (2331 5 {EIBFRI D echo pattern 4347

FLTWw5H (Figure 4).

ZORGZZ 21 ik 7 8 L 7. DDR i3
41.146.8 mm/sec Lfho 3Bz ZELIET
LTWeds, EEROILAOEET type A,B 2
T3 d-7z. Austin Flint 3% MD 4o
HBTHh 4 pllcii@EEN 0¥ TH -
(Figure 5). ZE=IuiERMIX ET 0FHRIERL
S, BiERIRD bR oTk.

Type D: g F#i1k echo D EF f§jo> DDR ik
BREVHFF o2 i3@enh®  +abdb
EH % —v&rTEl (Figure6).

Z D type X215 6 FlizH bhieh, EEE
DAL EH TR, Austin Flint 53, 240
weR S b -7z (Figure 7). {EigFHais echo
o pattern |t 4 B O TR G IFAD T2 2> 5 72 B3,
R fluttering I 2HNICRD bhviz. ERINE
BficowvwTix ET oiER, PEP o&GfiEsEAL
h, 96k, REHE Al it TRRbATW 3K

Figure 3. Echocardiogram of type B.

The rate of opening (slope D to E) of the
anterior mitral leaflet is reduced and the
amplitude of atrial component (A wave) is
very accentuated.
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“ type C (caSe 12)

e —

b— R FTRER L.

zE =

B, Al oEEE OEE L LT UCG, PCG
BXUMCG izl+ 583 EE 53, UCG i
B TIIEIEFATR echo o (1) FEARHIHRIBHE
(DDR), 9% (2) BAgHR:AR®, (3) A H D ampli-
tude® B IW@EBROILKN, PCC IV
MCG 23 T (5) Austin Flint 3% 0 &, 1©
(6) A/E-O K, *» (7) Q-1 i%ff, ET, PEP iz ¥ >
REIC X 2 EZEIER D 2 ERThofgEL L
THwHATWS.

SEbhbhix, Al D21flic>nwT, HigH
Al echo o pattern 347 % 17y, DDR, 2Eig
CE, Agrmick vy Zhz 4B L.

Type A (2f&1EFA{1R echo » DDR 3% <, £

Figure 4. Echocardiogram of type C.
The diastolic E to F slope (DDR) of the

anterior mitral leaflet is markedly reduced

compared with the normal (43.3 mm/sec).

RiE CEDELLBEVHTHEH, ZoBICHL
NI MORBBBIBT R, IER X CHEKH 0L
FBROIERVEHICH Y, £ Austin Flint
EVREF S, LREBRTIT AEIEKOMHRE
2y, EBEHEETIE ET oiER, PEP o
HEfEOEmAA LN, BISRATL echo DILIE
#) fluttering 13 5l 1 floRic R bhicic+ &
hotz. Al 3 DDR ok, Mmkss
WERMICER B L KBRS O 5 5 RRFICEEIC
WAT B, EZORBIEFI VR LB
BTHHLEZLNATWVWS. Y ZoRIIEEEN
bolbbRKEVWZ LMD, EERFEAFMMB L L
bHEWEE X bh, BRENEZ N LISRHREL
3.9 ¥ RHEBRKT AROBRESHEERLT
BY, EEaVTIATVADETHEVIREE
FEEASHIE (LVEDP) o LRSEREh B35, &
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Figure 5. Phonocardiogram of type C with only one component of Austin Flint murmur.
Although MDM is recorded after the period of rapid ventricular filling, PSM is not seen coinci-

dent with atrial systole.
MDM: mid-diastolic rumbling, PSM: presystolic murmur.

FIER T PEP oEBrAohicZ LiX, IR
FRIREESh TR LEZLRS.
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AR B 1T B EEROIEK, Ez2pflic flut-
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JE (LVIDP) o@whlichbhd Lvbh,® &
WEETTRHEICH L THEIERSBKR T 3l
DE slope & T, AFEolEEsALNE. =D
BT, LRMBIKO AFEOMERALNhBZ &
225, LVEDP o kAR Eh, =EEIHERRE
T PEP nEERALND Z L2 D, EEINHERE
DIETEH B LEL bh, IERENZEAIZHS
LEZ bR,

Type C 13418 F R4 echo » DDR & T 434

bHIEET, 21 HHR 7 FlLBE < A ohi.
ZOBRTREZRIPEELRRA LN, flutter-
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pliciEg s hic. DHERAICITORMEBIRKO AR
BIIER, ExEEHM < ET oiER, PEP
DREEFERHR bR, Al 28133 DDR o
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E~DLERBABRGITONBERECLZ LEZD
n3. M0 EEROIAN type A, B L b iJigeEE
THDIZ Lhb, FHBEIHBHIPENEEZD
1, DDR nETFiCi3¥KEOHEAL RT3 T
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EHEREZONS. #-T Al I2kiF 2B
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type D (case 19)

Figure 6. Echocardiogram of type D.

The diastolic E to F slope of the anterior
mitral leaflet is relatively rapid (50.3 mm/
sec) and F to F’ slope is reduced (5.3 mm/
sec), that is, normal pattern.

HlIII!HIIIIIIIHIHIIIIllI|HI|IIIIIlIHIIIHIIIIHII!IIIHHIIIIIIHIIIHIIIIIIIIIHIIIIIIIIIHIIHIIIIIHIIIIIIIIII|Illlllllllllllll"llllll!lIIHIIIIIIIIIIII||||IIIIIIIIIIIlIlI!IHHI!IlllllllllllllllllllllllI
Figure 7. Phonocardiogram of type D without Austin Flint murmur.

Neither the first component (mid-diastolic rumbling) nor the second component (presystolic
accentuation) is recorded.
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