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Summary

This study was to observe the prolapsing phenomena of the mitral valve by cross-sectional echo-
cardiography and to analyze the associated ECG abnormalities in 87 cases with idiopathic mitral valve
prolapse. In some cases the mitral valve prolapse was localized in the limited part of the leaflet, such
as postero-medial or antero-lateral commissure side, and the incidence in the former side was dominant.
Severity of clinical symptoms and ECG abnormalities did not always relate to the grade of prolapse
according to the author’s classification, and there were many cases with remarkable clinical abnormali-
ties in spite of the mild prolapse. ST and T wave changes, QTc prolongation and various kinds of
arrhythmias were observed in 67% of the cases and these abnormalities were provocated or aggravated
by the postural change, exercise test and amyl nitrite inhalation. From these results and correlation
between the side of prolase and the ECG leads showing ST and/or T wave changes, dynamic stress
of prolapse on the papillary muscle and its base seems to be a suggestive mechanism causing ECG
abnormalities in idiopathic mitral valve prolapse syndrome.

Key words
Idiopathic mitral valve prolapse syndrome Localized prolapse ECG abnormalities

Bz h b DBIEERICES S AEDRESKIC-

@L®I CTERN SR SN B_ERBICA>TE L

REERBRBE IOV T, DhTa—ikick 38 2% APETEZIEB-=—Kicky, ®HEE
BETEL OFMABPERSh-o-bY, BET ELZOREBLEBAET 5L Lbic, BHRER,

HEREEST E—NE The First Department of Internal Medicine, Kobe
AR A M X HEET 7-13-14 (F650) University, School of Medicine, Kusunoki-cho 13-
14, 7-chome, Ikutaku, Kobe 650

Presented at the 18th Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, April 2-3, 1979
Received for publication May 26, 1979

15 —



FERE, MM, HEH

BT RAC > T bt etk L7z,
HERLUICXE

D= = — YRR B ACS NE F R A E A
WO WiERE SSH-11A & vz, Wil X3 uf«
CIEETFAF =7 BIVKRITuef F7 4 0%k,
M £— FKREGICIE "=V =B 2 Y v FF
%= b BRIV

DT = = — 3 RO BWIILE IR o L <Y,
FEERRETE IS T HBZ"-”E‘%% W AEE SR 2
Z 2 CEIEFE B EB M~ BT R AR S e

BAELL, ®BORBEICL Y 272U 5 EicaH
EIER O — Bl O il S % b
itz dm, 4

Lic. 2
D, JEE L RUERIC b v ik

medial section

Table 1. Correlation between the clinical symp-
toms and the grade of prolapse

Grade )
of prol - 1—2 3 4—5 'Total
Body 19.39%

abnormalities

No subjective 43.8% 58.39% 23.1% 42.1%
complaint

Chest pain 12.59% 16.69% 38.5% 19.3%
Dyspnea 0% 25.0% 38.5% 14.0%
Palpitation 31.3% 8.3% 46.29%  26.3%
Arrhythmia 25.0% 8.3% 8.0% 17.5%

Syncope 9.49, 8.3% 8.0% 8.89%

lateral sectuon

Fig. 1. Cross-sectional echocardiograms in a case of anterior mitral leaflet prolapse (28-

year-old female).

Upper figure shows short axis section and lower figures show long axis scetions of the left ventricle.
In lower figures medial section shows anterior leaflet prolapse, however no prolapse is observed in

the lateral section.
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Fig. 2. M-mode patterns of the same case as shown in Fig. 1.
Beam 1 and beam 2 are directed to the lateral and medial sides, respectively, as shown in the

right figure.
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Lateral section
(through beam 1)

Medial section
(through beam 2)

Fig. 3. Cross-sectional and M-mode echocardiograms in a case of anterior leaflet pro-
lapse which is seen in the medial section (28-year-old male).
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longitudinal section
through beam 1

Fig. 4. Cross-sectional and M-mode echocardiograms in a case of anterior leaflet prolapse
observed in the lateral section (24-year-old male).

Fig. 5.

side of % Number of cases

protapse 5 10 15 20
Predial |34 AN

both 57, Alinlnilninmnnnn
Macerar | 62NN

Incidence of mitral valve prolapse in postero-medial, antero-lateral and both sides.

19 _



R, $H, W

Table 2. M-mode findings in the directions of
prolapsing side and non-prolapsing side

Side of Postero-medial Antero-lateral
prolapse n=11 n=2
Side PM AL PM AL
EF-slope 147+52 1191-49 105 116
(mm/sec)
E amplitude 33+ 8 27t 5 36 28
(mm)
Incidence of 100% 18.2% 0% 100%
multi-layered
echo
Incidence of 63.8% 0% 0% 0%
pansystolic

bowing or mid
systolic buckl-
ing
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Fig. 7. Incidence of ST and T wave changes
in each lead of ECG.
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Fig. 6. Incidences of ECG abnormalities.
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Fig. 8. Effect of postural change on ECG pattern
in a case of anterior leaflet prolapse (23-year-old
male).

ST and T waves in lead II, III and aVF are de-
pressed after standing.
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before

after

Fig. 9. Effect of the Master’s two step test on the ECG in a case of mitral valve prolapse.
ST and T waves in lead V; and V, are depressed after exercise.

before after

Fig. 10. Effect of the amyl nitrite inhalation on
ECG in a case of mitral valve prolapse (18-year-
old female).

ST and T waves in lead 11, III, aVF, V,, V; and V,
are depressed after amyl nitrite inhalation.

aVL‘

avl‘ i

before after

Fig. 11. Effect of the amyl nitrite inhalation on
ECG in a case of mitral valve prolapse (26-year-old
female).

ST and T waves in lead II, III, aVF and chest leads
are depressed and QTc is prolonged from 0.40 sec to
0.56 sec by the inhalation.
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Table 3. Incidences of ECG abnormalities after
postural change, exercise and amyl nitrite inha-
lation

Postural Exercise Amyl nitrite
change test inhalation
n=41 n=>52 n=21
ST-T- 31.7% 25.0% 28.6%
change
QTc 4.9% 19.2% 66.7%
prolongation
(=0.45 sec)
Arrhythmia 2.4% 7.7% 4.8%
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Table 4. Correlation between the side of prolapse and the lead of ECG showing ST and T wave ab-

normalities
Side of prolapse 111 aVF Ve Vv, V.2 aVL
Postero-medial (n=9) 67% 56% 339% 0% 0% 229%
Antero-lateral (n=2) 50% 50% 50% 0% 50% 100%

74% 58% 42% 16% 219% 37%
Both (n=17) 77% 59% 419% 18% 18% 29%
Total (n=28) 71% 57% 39% 11% 149 329%
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