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Summary

This report describes very rare siblings who had a left ventricular muscular diverticulum and
hypertrophic cardiomyopathy.

The first case is a 16-year-old male. On two-dimensional echocardiography, a left ventricular
muscular diverticulum in the posterior wall and mitral valve prolapse were detected. The former
was verified by left ventriculography. Endomyocardial biopsy showed findings compatible with
hypertrophic cardiomyopathy.

The second case is a 13-year-old female. Two-dimensional echocardiography revealed a left
ventricular muscular diverticulum in the same location as that of the first case, and mitral valve
prolapse as well. The former was confirmed by left ventriculography. The endomyocardial biopsy
findings were compatible with hypertrophic cardiomyopathy. The coronary angiograms were normal
in both cases.

To our knowledge, familial appearance of a left ventricular diverticulum has not yet been re-
ported, and a left ventricular diverticulum at the posterior wall in cases with hypertrophic cardio-
myopathy is very rare.
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Introduction

Left ventricular diverticulum is a rare con-
genital anomaly. To the present time, two
types of left ventricular diverticulum have been
reported? ; one is a muscular type, the other, a
fibrous type. Reported here are siblings, a broth-
er and younger sister, each with a left ventricular
diverticulum associated with hypertrophic car-
diomyopathy (HCM). These left ventricular
diverticula were located in the posterior walls of
the left ventricles. They may be the first such
diverticula to be reported in siblings having as-

sociated HCM.

Case reports

Case 1

When this 17-year-old male was 15 years of
age, an ECG abnormality was noted during a
routine examination at his high school. He ex-
perienced two episodes of syncope during exer-
cise, each lasting for several minutes, and was
admitted to our department. His admission
blood pressure was 112/64 mmHg ; his pulse rate
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was 60/min and regular. On auscultation, the
second heart sound was widely split during the
inspiratory phase. A grade 3/6 ejection systolic
murmur was audible in the third left intercostal
space near the sternum and at the apex. The
liver edge was palpable four fingerbreadths be-
low the RCM in the epigastrium. Normal
sinus rhythm and ST segment depression were
observed in leads I, II, ITI, aVF, and V3~V in
the electrocardiogram. T waves were inverted
in the II, III, and aVF leads. High voltage
was observed in the left lateral precordial leads,
and left atrial overload, as well (Fig. 1A). His
chest radiograph showed abnormal prominence
of the right heart border (Fig. 2). Two-dimen-
sional echocardiography revealed left ventricular
wall hypertrophy and a left ventricular muscular
diverticulum in the posterior wall of the left
ventricle, which contracted during the systolic
phase. Mitral valve prolapse was also observed,
and the left atrium was enlarged (Fig. 3A and
B). An increased A/R ratio of left ventricular
filling flow was shown by pulsed Doppler echo-
cardiography. The resting hemodynamic data

Fig. 1. Electrocardiograms of Cases 1 (A) and 2 (B).
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Case | 1986.7.1 |

Fig. 2. Chest radiographs of Cases 1 and 2.

Case 2

Ventricular diverticulum

1986.8.18

Case 1: the cardiothoracic ratio is 0.47. Case 2: slight cardiac enlargement is noted and the car-

diothoracic ratio is 0.52.

of each chamber obtained by catheterization are
shown in Table 1. The pulmonary capillary
wedge pressure and left ventricular end-diastolic
pressure were abnormally elevated. A left ven-
triculogram confirmed the presence of a left
ventricular diverticulum in the posterior wall,
which contracted during the systolic phase. In
addition, a mitral regurgitant murmur of grade
II was detected (Fig. 4A and B). Coronary an-
giogram was normal. A variety of studies ruled
out secondary hypertrophic cardiomyopathy.
Results of endomyocardial biopsy included hy-
pertrophic myocytes, myocardial degeneration,
interstitial fibrosis and bizarre myocardial hyper-
trophy with disarray (Fig. 5a). These findings
are compatible with HCM. Intravenous pyelo-
graphy revealed double ureters on the left side.

Case 2

This 13-year-old patient was the sister of
Case 1. On physical examination, her blood
pressure was 84/42 mmHg ; pulse rate, 68/min
and regular. Auscultation revealed the second

heart sound to be widely split in the inspira-
tory phase. A grade 3/6 ejection systolic mur-
mur was audible in the third left intercostal
space near the sternum. On electrocardiogra-
phy, ST segment depression was observed in
leads I, II, aVL, and V3~V and ST segment
elevation in leads V;~V,. The T waves were
inverted in lead 111, and isoelectric in lead aVF.
High voltage was also seen in the left lateral
precordial leads, and left atrial overload as well
(Fig. 1B). His chest radiography revealed
prominence of right and left heart borders
(Fig. 2). Two-dimensional echocardiography
showed a left ventricular muscular diverticulum
in the posterior wall of the left ventricle, which
also contracted during the systolic phase (Fig.
3C and D). The left atrium was enlarged ; the
basal portion of the interventricular septum
was slightly hypertrophic ; and mitral valve pro-
lapse was observed. An increased A/R ratio of
left ventricular filling flow was revealed by
pulsed Doppler echocardiography. The cardiac
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Fig. 3. Two-dimensional echocardiograms of the siblings.

Short-axis view (A) and long-axis view (B) of Case 1 in end-diastole. Short-axis view (C) and
long-axis view (D) of Case 2 in end-diastole.

Arrowheads indicate a left ventricular diverticulum.

Table 1. Hemodynamic data of the two cases

Case 1 Case 2
Right atrium (a/v/mean, mmHg) 8/ 3/ 3 6/ 4/ 4
Right ventricle (s/d/ed, mmHg) 43/ 1/ 6 33/ 0/ 5
Pulmonary artery (s/d/mean, mmHg) 33/14/23 32/14/21
PCWP (a/v/mean, mmHg) 19/26/18 14/21/12
Left ventricle (s/d/ed, mmHg) 100/10/34 90/ 6/24
Aorta (s/d/mean, mmHg) 102/70/88 114/71/89
Cardiac index (//min/m?) 3.1 2.9

a=a wave; v=v wave; s=systole; d=diastole; ed=end-diastole; PCWP=pulmonary
capillary wedge pressure.
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Ventricular diverticulum

Fig. 4. Right anterior oblique view of ventriculograms ot Cases 1 and 2 (C and D) in end-

diastole (top) and in end-systole (bottom).

Arrowheads indicate a left ventricular diverticulum which contracts during systole.

catheterization data are shown in Table 1. As
in Case 1, high pulmonary capillary wedge pres-
sure and left ventricular end-diastolic pressure
were observed. Left ventriculography con-
firmed the presence of a left ventricular diver-
ticulum in the posterior wall (Fig. 4C and D).
This diverticulum contracted synchronously in
the systolic phase. The coronary angiogram
was normal except for a shift of the branches
of the right coronary artery caused by the left
ventricular diverticulum. Results of endomyo-
cardial biopsy included myocardial degenera-
tion, relatively strong interstitial fibrosis and
disarray. As in Case 1, the biopsy findings

were compatible with HCM. However, in-
terstitial fibrosis was milder than in Case 1
(Fig. 5b). According to the HLA typing study,
AW 33, B 12, and DRW 11 in these two cases
are common. Chromosomal studies were nor-
mal in both cases. Investigation of 18 relatives
by ECG and chest radiography revealed no
finding suspicious of HCM (Fig. 6).

Discussion
Left ventricular diverticulum is a rare con-
genital abnormality which has two types?”. One
is muscular’~1® ; and the other, fibrous!?~20,
Muscular diverticula are usually located at

— 871 —



SHIZUKUDA, MURAKAMI, IWAKURA, et al.

Fig. 5. Endomyocardial biopsy findings of the sibling cases.

Endomyocardial biopsy findings of Case 1 (a) include hypertrophic myocytes, myocardial degenera-
tion, interstitial fibrosis and disarray. The findings of Case 2 (b) include myocardial degeneration,
interstitial fibrosis and disarray. Compared to Case 1, interstitial fibrosis was mild in Case 2.
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Fig. 6. Pedigree chart of the family.
Eighteen relatives had no abnormal findings suggestive of HCM by ECG and chest radiography.
LVD+HCM=left ventricular diverticulum associated with hypertrophic cardiomyopathy; Nega-
tive findings=no abnormal findings suggestive of HCM by ECG and chest radiography; Not in-
vestigated =relatives not investigated by ECG and chest radiography.

the apex or the inferoposterior wall. The
wall of the muscular diverticulum consists of

midline defects (abnormalities of the abdominal
wall, sternum, and diaphragm)!-8~19.  However,

intact muscle layers or muscle fibers and
some fibrous tissue”. Furthermore, many
cases of left ventricular muscular diverticulum
arise from the apex and are complicated by

relatively small left ventricular muscular diver-
ticula without midline defects as opposed to left
ventricular diverticula arising from the apex,
have also been reported®!!~19, Left ventri-
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cular muscular diverticula can be differentiated
from fibrous ones by virtue of their contrac-
tility during the systolic phase. Fibrous diver-
ticula are usually apical or subvalvular in posi-
tion, and their walls are composed of fibrous
tissuel™~2?, The diverticula in the present two
cases, both contracted in the systolic phase
according to left ventriculography and two-
dimensional echocardiography. Both of these
diverticula were therefore regarded muscular.
Until now, six cases of left ventricular diver-
ticulum with HCM have been reporteds=9.
Three of them are thought to have had muscu-
lar diverticula. However, the diverticula of all
six cases were located at the apex, therefore
different from our two cases, whose diverticula
were in the posterior wall. Our cases may be
the first reported left ventricular muscular di-
verticula in the posterior walls associated with
HCM. Furthermore, our review of the litera-
ture showed that left ventricular diverticula in
siblings have not yet been reported!®. There-
fore, our patients may be the first in which the
familial appearance of left ventricular diverti-
culum was observed. Furthermore, the diverti-
cula of both of our cases were in the posterior
walls of the left ventricles and associated with
HCM, and such a combination is extremely
rare. The HLA typing in our cases is usually
observed in the familial type of HCM in Japan2V.
No characteristic HLA typing has been demon-
strated in this disorder, as in our cases. Though
there was no clear evidence of genetic factors,
we must consider the role of a genetic back-
ground in the association of left ventricular
diverticulum and HCM in the present cases,
because the left ventricular diverticula were in
the same regions of the left ventricles.
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