Journal of Cardiology 17: 531-539, 1987

Straight back syndrome The systolic slipping

B0 5 BEFERD “X mechanism of the anter-

v OB ICE S 5 1RE ior mitral leaflet in
patients with the straight
back syndrome

#E  BLRI Hironori MURAKAMI
7=y - 11N Masahiro IWAKURA
N IEBE Shinsaku OGAWA
BHELA Fujito KAMEI

M SE Shigemichi TANAKA
A Fned Kazuaki SHIMAMOTO
AR AT Bo'g Osamu IIMURA

Summary

The systolic slipping mechanism of the anterior mitral leaflet in patients with the straight back syn-
drome (SBS) was evaluated by two-dimensional echocardiography in 16 SBS patients and 11 normal
subjects. Doppler echocardiography was performed in all subjects to detect mitral regurgitation.

The site of the mitral slipping was identified in a centromedial region of the anterior mitral leaflet
in these patients. The ellipsoidal index (long axis/short axis) of the left ventricle was greater in SBS
patients than in normal subjects. The left ventricular wall had a characteristic motion in SBS. The
lateral wall contracted well, while the posterior septum and inferoposterior wall were hypokinetic.
Moreover, the anterolateral papillary muscle moved horizontally during systole, while the postero-

. medial papillary muscle moved anteriorly.

There was a significant correlation between the distance of slipping of the anterior mitral leaflet
and the PL/PM ratio (r=—0.39, p<0.001), where PL is the distance from the gravity point of the left
ventricle to the midpoint of the anterolateral papillary muscle, and PM is that from the gravity point
of the left ventricle to the posteromedial papillary muscle.

Mild mitral regurgitation was identified in four cases with SBS by Doppler echocardiography, and
this regurgitant jet was directed from the posterior mitral leaflet to the posterior wall of the left
atrium.

These results suggest that the systolic slipping of the anterior mitral leaflet in SBS might be caused
by asynchronous papillary muscle motion. This might be based on the ellipsoidal left ventricle due to
the short internal dimension of the thorax. It was also suggested that the mechanism of the slipping
of the anterior mitral leaflet in SBS might be different from that of idiopathic mitral valve prolapse.
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Fig. 1. Schematic diagrams of the tracing method.

A:
B:
C:

Tracing of the left atrial side of the mitral valve. _

Tracing of the endocardial surface and dotting of the mitral commissures bilaterally.

Tracing of the endocardial surface and dotting of the midpoints in the papillary muscles
bilaterally.

= o

D

Fig. 2. Schematic diagrams of the measurement method.

A:

B:

Q

o

Distance of the slipping (S.D.) is measured from the tip of the posterior mitral leaflet to the tip
of the anterior mitral leaflet.

Ellipsoidal index (E.I.) is calculated by X/Y (X=long-axis distance of the left ventricle, Y=
short-axis distance of the left ventricle).

MM and ML are measured from the gravity point of the left ventricle to the medial and lateral
mitral commissures, respectively.

PM and PL are measured from the gravity point of the left ventricle to the midpoint of the
posteromedial and anterolateral papillary muscles, respectively.
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Fig. 3. Two-dimensional echocardiograms in a patient with straight back syndrome and

a normal subject.

A: 'The anterior mitral leaflet slips down across the posterior mitral leaflet at mid-systole in a patient
with straight back syndrome.

B: Ellipsoidal shape of the left ventricle is observed at the mitral valve level in a patient with straight
back syndrome.

C: Ellipsoidal shape of the left ventricle is shown at the papillary muscle level in a patient with
straight back syndrome.
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Table 1. Roentogenologic, phonocardiographic
and Doppler echocardiographic re-
sults in the study population

Straight back Normal
syndrome subjects

Cases 16 11
Age (yrs) 20.7+7.4 28.9+10.5
Sex Male: female=6: 10 4:7
CTR (%) 42.2+4.0 44.1+3.3
APDT/TDT (%)  33.5+3.9* 39.6+3.6
Mid-systolic click 1 0
MR 4 0

CTR=cardiothoracic ratio; APDT =anteroposte-
rior diameter of the thorax; TDT =transverse dia-
meter of the thorax; MR=mitral regurgitation.

* p<0.001.

Sites of slipping of the mitral valve

Case -
Medial Central Lateral
1 o o
2 O
3 O O
4 O
5 O
6 O O
7 O O
8 O O
9 @)
10 O O
11 O ©)
12 O O
13 @)
14 O O
15 O
16 O

Fig. 4. The sites of slipping of the mitral valve

in patients with the straight back syndrome.
Mitral valve slipping is located at the centromedial

portion of the anterior mitral leaflet in all patients.
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5. Straight back syndrome O&=EES (Fig.
6)
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TLEPRREA~E S A, BRI %5 Mo
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Fig. 5. The change in ellipsoidal index (E.I.) of the left ventricle from end-diastole to
end-systole at the mitral and the papillary muscle levels.

E.I. values from end-diastole to mid-systole in patients with the straight back syndrome (SBS)
are greater than those of normal subjects.

straight back syndrome normal subject

Fig. 6. Diagrams of the left ventricle and the papillary muscles bilaterally at the papil-

lary muscle level.

A: The lateral ventricular wall shows a good contraction, but the posterior septum and the in-
feroposterior wall are hypokinetic in patients with the straight back syndrome, while the antero-
lateral papillary muscle moves horizontally, and the posteromedial papillary muscle, anteriorly.

B: Round-shaped left ventricle and synchronous movement of the papillary muscles are shown in
all phases in this normal subject.
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Fig. 7. Correlation between PL/PM values and slipped distances (S.D.).
PL/PM value represents the grade of asynchronous motion of the anterolateral and posteromedial

papillary muscles.
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