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Summary. The clinical course of the progression of
myocarditis into dilated cardiomyopathy is not precisely
understood. We observed two cases of acute-onset and
persistent myocarditis in which the left ventricle devel-
oped into a dilated and poorly contracting state even
after the healing of the myocarditis. Neither case had
symptoms of previous infection. Similar characteristics
of the two cases included a fulminant clinical course
during the acute phase involving broad anterior myo-
cardial damage, the persistence of myocardial inflam-
mation over two months, and the resolution of myocar-
dial inflammation by pulse therapy with methyl-predni-
solone. The severity of myocardial damage during the
acute phase and the persistence of myocarditis were
considered responsible for the progression of myocar-
ditis into post-myocarditis dilated cardiomyopathy.
Pulse therapy using methyl-prednisolone appears useful
in some patients with myocarditis which develops into
dilated cardiomyopathy.
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INTRODUCTION

Dilated cardiomyopathy is characterized by left
ventricular dysfunction and by the progressive devel-
opment of heart failure. Chronic myocardial damage
caused by various etiologies is considered to be
responsible for the development of dilated cardio-
myopathy."® One of the possible causes of dilated
cardiomyopathy is a sequel of myocarditis.** Myo-
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carditis causes congestive heart failure and left
ventricular dysfunction during the acute phase, but
both symptoms improve in accordance with the
recovery of myocarditis.>® For this reason, other
factors that cause progressive myocardial damage
are believed to underlie the pathogenesis of post-
myocarditis dilated cardiomyopathy, such as a per-
sistent viral infection,”~® an inappropriate defensive
response of the immune system,'°™*? or progressive
autoimmune myocardial damage.'*~*® Observation of
the clinical course of patients with myocarditis devel-
oping into dilated cardiomyopathy may reveal the
pathogenesis of post-myocarditis dilated cardiomyo-
pathy. However, the total clinical course of patients
with acute myocarditis developing into dilated car-
diomyopathy has rarely been fully described. We
encountered two cases of acute myocarditis in which
post-myocarditis dilated cardiomyopathy developed
after persistent inflammation of the heart.

CASE REPORTS
Case 1

A 54-year-old man enjoyed good health until August
29, 1993, when he developed a fever. Two days later,
he developed dyspnea on exertion. On the following
day, the patient went into shock and entered another
hospital. The electrocardiogram revealed a sinus
tachycardia of 153/min, and an abnormal Q wave
with ST elevation in leads V1 to V6. The chest radio-
gram showed cardiomegaly and mild pulmonary
congestion. The cardio-thoracic ratio was 58%. An
echocardiography demonstrated a poorly contracting
left ventricle. The left ventricular end-diastolic
dimension was 4.9 cm and the fractional shortening
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Electrocardiograms of Case 1. Left A was taken before the onset

of myocarditis and right B was taken at admission into our hospital.

was 209%.
nificant stenosis. Hemodynamics of the patient were
supported using an intra-aortic balloon pumping sys-
tem for two weeks.

The patient was transferred to our hospital due to
intractable heart failure continuing for more than
two months. Blood pressure was 88/52 mmHg, the
heart rate was 125/min, and the rhythm was regular.
A third heart sound was heard. No rales were heard
over either lung. The abdomen was normal. Slight
pretibial edema was detected. A neurological exami-
nation disclosed no focal abnormalities. Abnormal
laboratory data were as follows: GOT 33 IU/L, GPT
41 IU/L and LDH 893 IU/L. An electrocardiogram
showed sinus tachycardia and abnormal Q wave in
leads V1 to V5 (F ig. 1). An echocardiography showed
diffuse hypokinesia of the left ventricle. The left

Coronary arteriography revealed no sig-

ventricular end-diastolic dimension was 6.5 cm and
the fractional shortening was 9%. The endomyocar-
dial biopsy specimens from the left ventricle revealed
active myocarditis (Fig. 2A). Because there was still
evidence of myocarditis, we decided to give steroid
pulse therapy to the patient, in order to halt the in-
flammation and therefore avoid further progression
of left ventricular dysfunction. We gave the patient
1,000 mg of methyl-prednisolone for three days. After
steroid therapy, the sinus rate decreased and the third
heart sound became inaudible. Congestive heart fail-
ure did not worsen even after the cessation of
dobutamine and dopamine. One month after steroid
therapy, the patient again underwent cardiac cathe-
terization. Endomyocardial biopsy revealed healed
myocarditis (Fig. 2B). Although active myocarditis
had been healed, a left ventriculography revealed the
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1. A. Endomyocardial biopsy taken on November 10, 1993.
Marked mononuclear cell infiltration and myocardial degeneration can be observed. The bar indicates 30
micrometers. B. Endomycardial biopsy taken on January 5, 1994, Inflammatory infiltrations have disappeared
and widespread fibrosis is observed. The bar indicates 60 micrometers. Semithin sections of epoxy-embedded

myocardium were triply stained by Kurotaki’s method

Fig. 3. Left ventriculography of Case 1 on January 5. 1994, Left A shows end-diastole and right B shows
end-systole. A dilated and poorly contracting left ventricle is observed
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Fig. 4. Endomyocardial biopsy findings of Case 2. A.
Endomyocardial biopsy taken on September 13, 1993.
Numerous inflammatory infiltrations and myocardial
degeneration can be detected. B. Endomyocardial biopsy
taken on December B, 1993 Slight mononuclear cell
infiltration and wide-spread fibrosis are observed. The
bars of A and B indicate 60 micrometers. C. Endomyo-
cardial biopsy taken on June 8§, 1994. All specimens
contain only fibrous tissues. No inflammatory infiltration
is detected. The bar indicates 60 micrometers. Semithin
sections of epoxy resin-embedded myvocardium triply
stained by Kurotaki's method.
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Fig.5. Electrocardiogram of Case 2. Left A was taken before the onset
of myocarditis and right B was taken at admission into our hospital.

Fig. 6. Left ventriculography of Case 2 on June 8, 1994. Left A shows end-diastole and right B shows end-systole.
A dilated and poorly contracting left ventricle is observed.
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persistence of the dilated and poorly contracting left
ventricle (Fig. 3).

Case 2

A 63-year-old man developed fever and dyspnea on
August 22, 1993. Five days later, he entered another
hospital because dyspnea worsened. Echocardiogra-
phic examination demonstrated diffuse hypokinesia
of the left ventricle and a severe mitral regurgitation.
Abnormal laboratory data were as follows: CK 511
IU/L, CK-MB 401U/L, BUN 43.4 mg/dL, GOT 707
IU/L, GPT 702 IU/L. A high degree atrio-ventricular
block was detected in his electrocardiogram and a
temporary pacing catheter was inserted. His hemo-
dynamics were supported using dobutamine. On Sep-
tember 13, the patient underwent cardiac catheteriza-
tion. Coronary arteriography did not show any signi-
ficant stenosis. Left ventriculography demonstrated a
severely reduced left ventricular wall motion and the
ejection fraction was 3195. The finding of an endo-
myocardial biopsy was active myocarditis (Fig. 4A).
On December 8, he underwent a second catheteriza-
tion. Left ventriculography showed a severely
reduced wall motion, and the ejection fraction was
25%. The finding of an endomyocardial biopsy was
persistent myocarditis (Fig. 4B). He was discharged
from the hospital because of clinical improvement, in
spite of the persistence of myocarditis. On March 30,
1994, he again developed dyspnea and entered the
hospital.

On April 6, the patient was admitted to our hospital
because of recurrent congestive heart failure and the
persistence of myocarditis. On physical examination,
blood pressure was 90/60 mmHg and the heart rhy-
thm was irregular. No rales were heard over either
lung. Abdomen and neurological examination were
normal. Pretibial edema was not detected. Abnormal
laboratory data were as follows: BUN 36 mg/dL,
Creatinine 1.1 mg/dL and LDH 435 IU/L. An electro-
cardiogram showed atrial fibrillation and frequent
ventricular pacing beats. Poor R wave progression
was present in leads V1 to V3 (Fig. 5). The chest
radiogram showed cardiomegaly and the cardio-
thoracic ratio was 55%. An echocardiographic exam-
ination showed diffuse hypokinesia of the left ventri-
cle. The left ventricular end-diastolic dimension was
6.4cm and the fractional shortening was 17%.
Because the inflammation was still evident, we decid-
ed to give the patient steroid pulse therapy, in order
to avoid further progression of left ventricular dys-
function. We gave the patient 1,000 mg of methyl-
prednisolone for three days. After steroid therapy,
the patient presented symptomatic improvement. On

June 8, he again underwent cardiac catheterization.
Left ventricular wall motion was still diffusely re-
duced. The left ventricular end-systolic volume index
was 116 ml/m? and the ejection fraction was 25%
(Fig. 6). The finding of endomyocardial biopsy was
healed myocarditis (Fig. 4C). In spite of the histologic
evidence of the resolution of myocarditis, no signi-
ficant improvements were detected in the global left
ventricular function or wall motion.

DISCUSSION

The total clinical course of the progression of acute
myocarditis into post-myocarditis dilated cardiomyo-
pathy as described here, had similar clinical charac-
teristics, such as: 1) acute onset without preceding
infection; 2) a severe and fulminant course during the
acute phase; 3) the involvement of broad anterior
myocardial damage demonstrated by an electrocardi-
ogram; 4) the persistence of myocardial inflammation
for over two months; and 5) resolution of the myocar-
dial inflammation by methyl-prednisolone. These two
cases actually indicate that myocarditis may develop
into post-myocarditis dilated cardiomyopathy.

The mechanisms by which myocarditis progresses
into dilated cardiomyopathy are still uncertain.'®
Several possible pathogenesis of post-myocarditis
dilated cardiomyopathy have been proposed from
experimental studies, such as a persistent viral infec-
tion, inappropriate defensive response and autoim-
mune myocardial injury.”"'® We could not define the
pathogenesis in the present two cases. Because these
cases revealed a monophasic clinical course and
responded to steroid therapy, neither the transition of
pathogenesis nor the persistence of a virus is likely.'”
The present cases suggested that extensive myocar-
dial damages and the persistence of myocardial in-
flammation are possibly involved in the pathogenesis
of post-myocarditis dilated cardiomyopathy.

The usefulness of immunosuppressive therapy for
myocarditis is still controversial.}®-22 Some patients
with myocarditis respond favorably to steroid therapy,
but others do not or their condition worsens. Discrim-
ination between a responder and non-responder dur-
ing the active phase of myocarditis is critically
important,?*?% but no reliable methods for this dis-
crimination has been established. We employed large
dosages and short duration therapy using methyl-
prednisolone, i.e. pulse therapy, in these two cases.
Pulse therapy is an alternative method to discrimi-
nate the responder of steroid therapy and is possibly
useful to avoid harmful effects of immunosuppressive
therapy in myocarditis.



These two cases of acute and persistent myocar-
ditis actually revealed the presence of post-myocar-
ditis dilated cardiomyopathy. Steroid pulse therapy is
useful in some patients with persistent myocarditis.
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