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Summary

The present study quantitatively analyzed the shortening fraction of regional wall motion (RWM)
of the right ventricle (RV) in 18 patients with obstruction of the right coronary artery due to the muco-
cutaneous lymph node syndrome (MCLS). None of the patients had any apparent lesion of the left
coronary artery by selective coronary angiography. The radial approach was used except for the right
ventricular outflow tract in the lateral view, using the Siemens AVD system. There was no correla-
tion between the occlusion and segmental stenosis, nor was there any correlation between dysfunc-
tion of the RWM of the RV and the posterior wall of the left ventricle (LVPW). The second cine-
angiography one year later showed that shortening of three segments (II III, and VIII) of the RV
was significantly reduced, as compared with that during the first study. We believe that dysfunction of
the LVPW may not be contributory in diagnosing RV infarction. Not only LV-graphy, but RV-
graphy as well, are recommended for patients with RV dysfunction due to obstruction of the right
coronary artery in the MCLS.
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The mucocutaneous lymph node syndrome
(MCLS)!*® is widely known to induce an
ischemic condition in children who have con-
tracted the disease. However, there have been
no reports concerning the right and left ven-
tricular wall motions in this disease. Numerous
studies of adults with coronary heart disease due
to atherosclerosis have shown correlations be-
tween segmental left ventricular contraction ab-
normalities and myocardial ischemia or infarc-
tion*~19, For this reason, regional abnormalities
of left ventricular wall motion are associated
with acute and chronic coronary artery disease
in adults. Although right ventricular (RV) wall
infarction secondary to coronary arterial nar-
rowing or obstruction has recently received at-
tention from hemodynamic, radioisotopic and
morphologic standpoints!!~29, it has received
little attention from the standpoint of regional
wall motion (RWM) of the right ventricle.
Segmental right ventricular function has been
demonstrated in patients with acute myocardial
infarction, but no quantitative analysis of regio-
nal wall motion has been reported. However, the
identification of such abnormalities may consti-
tute an important clue for establishing prognoses.
It is especially important that children with coro-
nary lesions due to the MCLS are to be observed
for regional wall motion of the right ventricle,
because the etiology of coronary lesions due to
the MCLS has been considered different from
that of coronary heart disease in adults. This
report described a quantitative analysis of
regional wall motion of the right ventricle in
patients with the MCLS with obstructive
lesions of the right coronary artery (RCA) using
angiographic techniques.

Materials and Methods

We studied 18 patients admitted to the Na-
tional Cardiovascular Center with the diagnosis
of right ventricular infarction due to the MCLS
established by selective coronary angiography.
In the present study, the following criteria were
used to identify patients diagnosed as having
right ventricular infarction due to the MCLS:
(1) occlusion or segmental stenosis of the RCA

according to selective coronary angiography;
(2) perfusion defects in the area dominated by
the RCA according to radioisotopic (RI) angio-
graphy; and (3) no lesions of the left main
coronary artery (LCA). A complete obstruction
of a coronary artery according to selective coro-
nary angiography is termed ‘‘occlusion %%,
A coronary artery with long stenosis is termed
“segmental stenosis”%? . Patients with the history
of lung disease or valvular disease were excluded.
There were 10 boys and eight girls, whose age
ranged from one year to three years and two
months with a mean age of one and one half
years. All patients had a second angiography one
year after the first. Six of the 18 patients had no
obstructive lesion of the LCA in either the first
or second coronary angiography. The control
group consisted of 33 patients who had history
of the MCLS without coronary lesions by selec-
tive coronary angiography. Group A consisted
of six patients whose shortening of the left
ventricular posterior wall (LVPW) decreased
significantly compared with that of the control
group. Group B consisted of 12 patients with-
out decreased shortening of the left ventricular
posterior wall.

Analysis of the regional wall motion: Ventri-
culography was performed for all patients.
Biplane cine ventriculograms [antero-posterior
(A-P) and lateral (LAT) views] were made at
a speed of 90 frames per sec. One observer
traced frame contours of the ventriculographic
silhouettes at end-systole (ES) and end-diastole
(ED). A radial coordinate system was superim-
posed on each ventriculographic contour using
a Siemens AVD system. End-systolic ventricular
volumes (ESV) and end-diastolic ventricular
volumes (EDV) were calculated by applying
Simpson’s rule??. The midpoint of the long
axis of the end-diastolic ventricular silhouette
was superimposed on that of the ES ventricular
silhouette, parallel with each long axis of the
end-systolic and end-diastolic silhouettes, cor-
recting for thoracic cage motion, descent of the
pulmonary valve, and rotation of the cardiac
apex?. A reference point was defined as the
midpoint of the long axis from the apex to the
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A%

A-P view

L%

LAT view

Fig. 1. Radial reference system for the right ventricle.

Radial reference system is used to identify endocardial segments at 4° increments on a right ventri-
cular silhouette in the anteroposterior (A-P) and lateral (LAT) views. Eight regions generated by
averaging eleven contiguous radii are shown. The regions are expressed clockwisely as ‘‘ segment

I-VIIT .

midpoint of the pulmonary valve plane on the
A-P view and the edge beside the tricuspid
valve on the lateral view. Radii were drawn
from this reference point to the endocardial
border at 4° increments around the contour.
The distance along each radial line from the
end-diastolic position of the ventricle to its
end-systolic position was measured and ex-
pressed as a percentage of the distance from the
end-diastolic position. The average of 11 radial
lines was expressed as percent shortening of
the segmental region (Fig. 1). The outflow tract
of the right ventricle in the lateral view was
excluded from the analysis of regional wall

motion. To analyze regional wall motion of the
left ventricle from a reference point defined as
the center of gravity, radii were drawn to the
endocardial border at 4° increments around the
contour. We analyzed in the same way as for
the right ventricle (Fig. 2).

Results

The mean+2 standard deviations for the
shortening fraction of each regional wall motion
is shown as a shaded area (Figs. 3, 4 & 5). At
the first angiography, there was no significant
correlation between shortening of regional wall
motion in cases with segmental stenosis and that
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A-P view
Fig. 2. Radial reference system for the left ventricle.
Radial reference system is used to identify endocardial segments at 4° increments on a left ventricular

silhouette in the A-P and lateral views. Eight regions generated by averaging eleven contiguous radii
are shown. The regions are expressed as “ segment I-VIII ” in clockwise direction.

of cases with occlusion by right coronary
arteriography (Fig. 3). As shown in Fig. 4,
three of the six patients in Group A (decreased
shortening of the left ventricular posterior
wall) had decreased shortening rates of regional
wall motion of the right ventricle. The first case
had six segments; the second case, 3 segments,
with decreased shortening rates in both the A-P
and lateral views. The third case had one seg-
ment decreased in rate in the lateral view. Six
of the 12 patients in Group B had decreased
shortening rates in regional wall motion of the
right ventricle. Briefly, three of them had three
segments in the A-P view, two of them had two
segments, and the sixth had one segment with
decreased rates in the A-P and lateral views.
On segments I, IT in the A-P view, shortening
of regional wall motion in Group A decreased
significantly as compared with those of the
control group. Comparing Groups A and B,
there was a significantly lower rate of shortening
of regional wall motion in Group A than in
Group B in segments IV, VI and VII in the
lateral view. In six patients who showed neither
occlusion nor segmental stenosis of the LCA in

LAT view

both the first and second selective coronary
angiographies, shortening of regional wall mo-
tion were analyzed at the second angiography.
On segments II, III and VIIT in the A-P view,
shortening of regional wall motion at the second
angiography had decreased significantly com-
pared with that at the first study (Fig. 5).
However, there was no correlation between re-
gional wall motion at the first and second an-
giographies on the lateral view. At the second
angiography, left ventricular ejection fraction
(LVEF), right ventricular ejection fraction
(RVEF), left veniricular end-diastolic volume
(LVEDYV), and right ventricular end-diastolic
volume (RVEDYV) did not change significantly
compared to those of the first angiography.

Discussion

Assessment of regional ventricular shortening
is important, especially in cases with coronary
disease, because this is a segmental disease which
attacks some parts of the ventricle, leaving other
parts undisturbed. Measurements of ventricular
volumes and ejection fractions are useful but do
not adequately evaluate regional changes in wall
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RV regional shortening (A-P view)

normal range
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Fig. 3. Right ventricular regional shortening in each segment.

The range of mean+two standard deviations for shortening fraction of each regional wall motion
is shown as a shaded area. The cases with right coronary arterial occlusion are expressed as closed
circles and those with segmental stenosis of the right coronary artery as open circles.

motion occurring in patients with coronary
artery disease?”. Moreover, regional function
may change even if global function does not?*~24,
Baxley et al® quantitatively studied patients
with chronic heart failure after myocardial in-
farction and demonstrated hemodynamic de-
rangements related to anatomic abnormalities

of the left ventricle. In the computer system
(Siemens AVD system) we used, numerous
parameters including regional shortening can be
calculated. One problem, however, involves the
meaning of *‘ shortening . If each point of the
contour is identified by means of a mathematical
procedure, it remains questionable whether
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RV regional shortening (A-P view)

normal range
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Fig. 4. Right ventricular regional shortening in

each segment in Groups A and B.

The range of mean+two standard deviations for shortening fraction of each regional wall motion
is shown as a shaded area. Group A consists of patients whose shortening in the left ventricular posterior
wall decreased. Group B consists of patients without decreased shortening in that wall.

these points are identical to anatomic ones. A
second important issue is the reference system.
Various reference systems in use roughly fall
into two categories; that using a long axis and
perpendicularly-oriented axes, and that using
radial axes26~2®. We used the latter type as
shown in Fig. 1. For analyzing the left ventricle,
we ‘chose the center of gravity of the end-

diastolic contour as the starting point for the
radii. However, we chose the midpoint of the
long axis as the starting point for radii for
analyzing the right ventricle. Our reason for
this is that, during contraction, the right ven-
tricular wall is assumed to move symmetrically
toward the approximate midpoint of the long
axis, while the left ventricular wall moves to-
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Follow up of RV regional shortening (A-P view)

normal range
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Fig. 5. Follow-up data of right ventricular regional shortening.
The area of mean+two standard deviations for shortening fraction of each regional wall motion is
shown as a shaded area. Connecting lines mean the follow-up of the same case.

ward the approximate center of gravity. In addi-
tion, in left ventricular analysis, the radial
system from the center of gravity of the end-
diastolic contour showed the smallest variable
coefficient, and in right ventricular analysis, the
radial system from the midpoint of the long axis
of the end-diastolic contour showed the smallest
one. To analyze shortening of the right ventricle,
we excluded the right ventricular outflow be-

cause the type of contraction affecting the right
ventricular outflow may differ from that of the
remainder of the right ventricle, especially in the
lateral projection. The bulk of the right ventri-
cular myocardium is consistently supplied by
numerous branches of the coronary artery which
also usually supplies the posterior wall of the left
ventricle (usually in 90 percent?®). Therefore,
in a patient with RCA obstruction, it is im-
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portant to examine regional wall motion of
the right ventricle. Previous reports!*~1® state
that right ventricular damage may be present in
cases with acute inferior and inferoposterior
myocardial infarctions. In this study, we
analyzed the relationships between abnormality
of the right ventricular wall and that of the
inferoposterior wall of the left ventricle. Three
of six patients with dysfunction of the left
ventricular posterior wall showed abnormality
of the right ventricular wall. However, six of 12
patients without dysfunction of the left ventri-
cular posterior wall showed abnormality of the
right ventricular wall. Therefore, we believe
that dysfunction of the left ventricular posterior
wall may not be sufficient to diagnose right
ventricular infarction, and we recommend not
only analysis of left ventricular wall motion
but also that of right ventricular wall motion in
patients with the history of the MCLS. Six of
18 patients were studied by repeating cine-
angiography one year after the first examination.
In three segments (II, III and VIII) of the right
ventricular wall in the lateral projection, there
was a significant reduction of regional wall
motion compared to that in the first study. As
for the cause, there are two possibilities. The
first is rotation of the ventricle or compensation
for dysfunction of the right ventricle; the
second is myocarditis due to the MCLS. At
least, in our opinion, patients with RCA oc-
clusion due to the MCLS must be followed up
concerning the regional wall motion of the right
ventricle.
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