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Abstract

Transesophageal echocardiography was performed to elucidate the mechanisms of mitral regurgitation
(MR) in 40 patients with hypertrophic cardiomyopathy with asymmetric septal hypertrophy, 15 obstruc-
tive and 25 nonobstructive, and the organic changes of the mitral leaflet were compared to those of 30
patients with sigmoid interventricular septum. Thirty subjects without cardiac diseases served as the con-
trol group. Transthoracic and transesophageal echocardiography were performed in all subjects to mea-
sure the following: left ventricular dimension, interventricular septal thickness and peak velocity at the
left ventricular outflow tract by transthoracic echocardiography; the lengths and the thicknesses of the
rough zone of the anterior and posterior mitral leaflets at mid-diastole and the distance between the tip of
the posterior papillary muscle and the anterior mitral annulus by transesophageal echocardiography. The
presence of systolic anterior motion of the mitral complex, contact between the anterior mitral leaflet and
the interventricular septum during diastole, and the occurrence of mitral valve prolapse (MVP) were also
investigated. The maximum area and timing of MR during systole was measured by M-mode color Dop-
pler technique. The following results were obtained.

1. MR was observed in 35 (88%) of the 40 patients with hypertrophic cardiomyopathy. The maxi-
mum regurgitant area in the obstructive group was significantly greater than in the other groups, and the
regurgitation was frequently pansystolic.

2. The lengths of both mitral leaflets at mid-diastole were significantly greater in both groups with
hypertrophic cardiomyopathy than in the other groups.

3. The thickness of the rough zone of the anterior mitral leaflet at mid-diastole was significantly
greater in the obstructive group compared with the other groups, and in patients with sigmoid septum as
compared with the control group. The thickness of rough zone of the posterior mitral leaflet at mid-
diastole in both groups with hypertrophic cardiomyopathy was greater than in the other groups.

4. The distance between the posterior papillary muscle and anterior mitral annulus was significantly
shorter in both groups with hypertrophic cardiomyopathy than in the control group.

5. Peak velocity at the left ventricular outflow tract was significantly higher in the obstructive group
than in the other groups, and also in the sigmoid septum group compared to the nonobstructive and control
groups.

6. Systolic anterior motion was observed in all of the obstructive group, and contact between the
interventricular septum and anterior mitral leaflet during early diastole was observed in 13 (87%) of 15
patients in the obstructive group.

ERAEEFE HAF: T770 EETHEAE 2-50

The Second Department of Internal Medicine, Faculty of Medicine, Tokushima University, Tokushima
Address for reprints : MaNABE K, MD, The Second Department of Internal Medicine, Faculty of Medicine, Tokushima University, Kuramoto-cho

2-50, Tokushima 770

Manuscript received February 3, 1995; revised April 14, 1995; accepted July 19, 1995

233



234  EH - KA -EH I,

7. The 16 patients with early systolic MR and without MVP, had significantly greater length and
thickness of the anterior mitral leaflet than in the other 24 patients with hypertrophic cardiomyopathy.

Prolapse or systolic anterior motion due to eccentric left ventricular hypertrophy and related abnormali-
ties of the mitral complex or insufficient coaptation due to abnormal lengthening and/or thickening of the
valve may be involved in the development of MR in patients with hypertrophic cardiomyopathy.
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Table 1 Subjects

. No. of Age (yrs)
Patient groups patients (mean=*SD)
Hypertrophic cardiomyopathy (HCM) 40 48.3+15.3*
Hypertrophic obstructive + ot
cardiomyopathy (HOCM) 15 465136
Hypertrophic nonobstructive + %
cardiomyopathy (HNCM) = 49.21163
Sigmoid septum (Sigmoid) 30 617+ 94
Normal 30 57.7£12.0

*p<0.01 vs sigmoid, 1p<0.01 vs normal.
SD =standard deviation.

R E& L, A£EILREKEIE (end-diastolic left ventricular
dimension : LVDd), ZZEINHERLIE (end-systolic left
ventricular dimension : LVDs), /&% NZE5E#EE [percent
fractional shortening (%FS)=(LVDd—LVDs)/LVDd X
1001, $EERFAEALZE HFRE (interventricular septal thick-
ness : IVSth) 3R 7z, F7z, LRET FO—FIT &
LEZRHMMBR EICBVWT, 79— Ky 7I—ikic
SV EZRBBE COBRMMmMIEY 7 v x#EL, o
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2= it B B K BRHE ML 3 BE (peak velocity at the left ven-
tricular outflow tract : LVOT-PV) % &Hifll L 7-.
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Fig.1 Measurement of the various parameters from transesophageal
two-dimensional long-axis echocardiograms

LA=left atrium; LV =left ventricle; IVS=interventricu-
lar septum; AMA =anterior mitral annulus; PMA =poste-
rior mitral annulus; PM=posterior papillary muscle;
AML =anterior mitral leaflet; PML =posterior mitral leaf-
let; AML-L and PML-L =lengths of the anterior and poste-
rior mitral leaflets at mid-diastole; AML-T and PML-T=
thicknesses of the anterior and posterior mitral leaflets at mid-
diastole; PM-AMA and PM-PMA =distances between the
tip of the posterior papillary muscle and anterior or posterior
mitral annulus.
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(Table 2)

FAZEMDB L UEMEROEZIRERIZRZ, #h?
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Table 2 End-diastolic and end-systolic left ventricular dimension, percent fractional shortening, interventricular septal thickness, and peak

velocity at the left ventricular outflow tract

LVDd LVDs %FS IVSth LVOT-PV

(cm) (cm) (%) (mm) (m/sec)
HOCM 4.1+0.5" 2.4%0.5" 42.4+5.8" 27.61+6.1* 2.5+1.2%2
HNCM 4.410.5" 2.6+0.3 40.1+8.7% 23.2+7.0% 1.0+0.3
Sigmoid 4.7£0.8 29+0.8 39.3+8.1% 10.3£2.5 1.7£0.7%2
Normal 5.0+0.6 3.2+0.7 345+64 9.2+1.7 0.8+0.2

*1p<0.01 vs sigmoid and normal, *?p <0.01 vs others, 'p <0.01 vs normal, *?p <0.05 vs normal.

LVDd=end-diastolic left ventricular dimension;
=interventricular septal thickness;

ROHBIURBRERICHRTEEIIKRTH o 7205 (Kp
<0.01), CO2EMB LS FRPRLEE L BEEEH
CRARELRO L o7,

2. EERHERZAERHMAERE (Table 2)

To Z Ui R KB L ML # BE (LVOT-PV) 1, BAZE
B, STRPRRLOEE, JERZER, BEROBICEERE
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(% p<0.01), SFIRPMELHIIIFFMAERS LURER
WCHRTHEICKRTH o 72 (% p<0.01).

3. HORPHAIC & B EEFFR (Table 3)
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(% p<0.01), PAZERE L IEPERMBB LU S FRAREL
HLEEREICIENENEEELRD Ld o7, #
RE(PML-L) I22W T, BIZERMB X UFERER T
S FRIBLHEBLURERICHKERIIRTHo 72
A (% p<0.01), PAZER LIEAEREB LU S FKH
BUOHLBRERBICIZINETNEEELDRO L2
7-.

%8, BRELOEE 40 B, SAM LLgT ORI
MR %3&®, 22 MVP 248 L% 16 IO RE
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BEITKT <005, —4H, ThH 16PDOBRE
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4. HERFHAIC & 17 B EIEFFE (Table 3)
HIRE (AML-T) 3 PAZERF, FERAZERE, SFRFMR-L

LVDs=end-systolic left ventricular dimension;
LVOT-PV =peak velocity at the left ventricular outflow tract. Other abbreviations as in Table 1.

%FS = percent fractional shortening; IVSth
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Table 3 Mitral valve length and thickness, and distances between the mitral annuli and posterior papillary muscle

237

AML-L PML-L AML-T PML-T PM-AMA PM-PMA

(mm) (mm) (mm) (mm) (mm) (mm)
HOCM 27.1%£3.0%' 13.6+2.2%! 53+1.8% 3.010.8% 35.9+5.01%2 31.4+52
HNCM 26.5+3.7*! 13.0£2.3* 3.5+0.7" 3.0+0.7*! 37.3+£5.9" 31.3£5.6
Sigmoid 223437 10.5£2.6 3.3+0.8" 2.3+0.6 39.4+5.6" 349+52
Normal 20.8+3.3 9.7%+1.6 2.1+0.6 2.1+0.6 453+49 34.0%+7.1

*1p<0.01 vs sigmoid and normal, *2p <0.05 vs sigmoid, p<0.01 vs normal, ?p <0.01 vs others.

AML-L =length of the anterior mitral leaflet; PML~L =length of the posterior mitral leaflet; AML-T=thickness of the anterior mitral leaflet;

PML-T =thickness of the posterior mitral leaflet. Other abbreviations as in Table 1.

Table 4 Presence of systolic anterior motion of the mitral complex and origin in patients with hypertrophic cardiomyopathy and sigmoid septum

No. of SAM AML AML+Ch PML PML+Ch Ch PPM

patients (n) n) n) (n) (n) (n) (n)
HOCM 15 15 (100%)* 9 1 1 0 4 0
HNCM 25 5(20%) 2 1 0 2 0 0
Sigmoid 30 6( 20%) 3 0 0 0 2 1

*p<0.01 vs others.
SAM =systolic anterior motion; Ch=chordae tendineae; PPM =posterior papillary muscle. Other abbreviations as in Table 1, Fig. 1.

THhotl:. TI-IEHAEBRIIBNTD 25604 561 (20%) Table 5 Presence of mitral valve prolapse and prolapsed valve in
. - . SN s i ith h hi di h d si id
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IZ SAM %E{J\b, %@lj_(ﬁk L’Cﬂiﬁﬁ%‘f)‘@ﬁﬂ, HOCM 15 427%) 2(13%) 2(13%)

fEEps 2 6l, HAEM1BITH o7, HNCM 25 1248%)  7(28%)  5(20%)

Sigmoid 30 2(7%)* 0(0 2(7%)
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*p<0.01 vs others.
MVP =mitral valve prolapse. Other abbreviations as in Table 1, Fig. 1.
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FEEDMED o /2.
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FERELLEREE (2 3BT 5 BB ¥ (MR) DREAEBF
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Table 6 Maximum area of mitral regurgitation obtained from color Doppler flow mapping and timing of mitral regurgitation in patients with

hypertrophic cardiomyopathy and sigmoid septum

No. of Max-MR area P-MR E-MR L-MR No-MR

patients (cm?) (n) (n) (n) (n)
HOCM 15 3.5+2.6% 7(47%) 4 (27%) 3(20%) 1(6%)
HNCM 25 1.7%1.1 6(24%) 7 (28%) 8(32%) 4(16%)
Sigmoid 30 1.7+1.6 2( 7%) 9 (30%) 11 (37%) 8(26%)

*p<0.01 vs others.

Max-MR area=maximum area of mitral regurgitation; P-MR =pansystolic mitral regurgitation, E-MR=early systolic mitral regurgitation;
L-MR =late systolic mitral regurgitation; No—MR =no mitral regurgitation. Other abbreviations as in Table 1.
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BEELCTI-REETH, BRELLEHEICBIT 2 EIEREH (MR) DK L ZOREEFIC
DVTIRETL, SHICEMOMTHEEZRT STRIRELLDOLEIZB VT, BAELLFHEC
B HEEAREORERIIOVWTEEEZ MR /2.
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