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ABSTRACT

An 11-year-old girl presenting with clinical signs and laboratory markers consistent with systemic lupus
erythematosus (SLE) and an associated secondary skeletal myositis, was found to have circumferential
left ventricular wall thickening (LVWT) by echocardiography, with normal left ventricular function. There
was no history of hypertension or other heart disease to account for ventricular thickening. The findings
may have represented an early form of myocarditis. Over a six month period the LVWT completely
resolved. Although cardiac abnormalities are common in childhood-onset SLE, transient LVWT with
preserved systolic function has not been previously described.

INTRODUCTION

A number of cardiac abnormalities, including pericarditis, myocarditis, valvular heart disease and
abnormalities of coronary perfusion have been described in children and adolescents with systemic lupus
erythematosus (SLE) or SLE overlap syndromeslil. Hypertrophic cardiomyopathy (HCM) and left
ventricular hypertrophy (LVH) have been reported in adults with SLE or SLE overlap syndromes(2-91. A
single study has reported left ventricular wall thickening (LVWT) in 2 children with SLE. However, the
etiology and the outcome of this finding were not described(10],

We present a case of transient LVWT with preserved systolic function in association with childhood-onset
SLE and secondary skeletal myositis.
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CASE REPORT

An 11-year-old girl with a family history of scleroderma and rheumatoid arthritis developed symptoms of
Raynaud’s phenomenon during the summer of 2003. Three months later she noted increasing upper back
pain, bilateral arm weakness, generalized fatigue, decreased appetite, perceptible weight loss, and hair
loss. Shortly thereafter, she developed swelling and redness of her fingertips and toes, a rash on her nose
and upper eyelids, and facial swelling. She was subsequently admitted to our hospital with high fever,
chills and extreme fatigue.

On admission, examination revealed a temperature of 39.9°C, a malar rash, vasculitic changes of her
fingers and toes, generalized lymphadenopathy, and muscle weakness in the neck and upper arms. Over
the next 24 hours, she also developed arthritis of all proximal interphalangeal joints and myalgia in the
lower limbs. On cardiovascular examination, resting tachycardia, a hyperdynamic precordium with a gallop
rhythm, and a grade 2/6 pulmonary flow murmur were noted. There was no jugular venous distention or
hepatomegaly. Blood pressure was 109/68 mmHg.

Laboratory evaluation showed relative leukopenia (4.3 x 109/L) with lymphopenia (1.0 x 109/L),
autoimmune hemolytic anemia (100 g/L) with a positive direct Coomb’s test, normal platelet count (213 x
109/L), an elevated erythrocyte sedimentation rate (ESR) (58 mm/hr), and normal renal function (blood
urea nitrogen 5.8 mmol/L and creatinine 59 pmol/L). Urinalysis showed trace protein, 3-5 red blood cells
and no white blood cells, with 24 hour urine protein of 0.068g. Serum biochemistry revealed elevated
levels of aspartate aminotransferase (94 U/L), alanine aminotransferase (39 U/L), lactate dehydrogenase
(1525 U/L), aldolase (18.8 U/L), and creatinine kinase (CK) (3160 U/L), with a creatinine kinase-muscle
brain (CK-MB) of 51 U/L (CK-MB fraction of 1.6%). Immunological studies revealed low complement
factors (C3 0.31 g/L and C4 0.03 g/L), positive antinuclear antibody with speckled pattern, and positive
anti-DNA antibodies with 67% DNA binding (Farr assay). Antibodies to extractable nuclear antigens (ENA)
were elevated, with anti-Ro (SSA) antibody 177 1U, anti-La (SSB) antibody 209 U, anti-Sm antibody 155
IU, and anti-RNP antibody 183 IU. Antiphospholipid antibodies were negative. An electromyogram and
magnetic resonance imaging of the thighs and shoulders demonstrated changes consistent with
inflammatory myositis.

A 12-lead electrocardiogram demonstrated sinus rhythm with low voltages and right axis deviation. Chest
radiography was normal. Echocardiography (Figure 1A) revealed concentric LVWT (posterior wall end-
diastolic thickness of 12.3 mm, normal < 9.7mm) and mild right ventricular wall thickening. There was
normal left ventricular systolic function (fractional shortening 40%, ejection fraction 72%) and qualitatively
normal right ventricular systolic function. There was no left ventricular dilation (left ventricular end-diastolic
dimension 4.17 cm, normal 3.51-4.84 cm), and no outflow tract obstruction or systolic anterior motion of
the mitral valve. There was trace mitral regurgitation and a trivial pericardial effusion. A 24-hour
ambulatory electrocardiogram (Holter monitor) showed isolated atrial premature beats, but no ventricular
ectopy.

Figure 1A. Echocardiographic images from the parasternal long-axis view.
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A) At diagnosis, there was concentric left ventricular wall thickening. Biventricular systolic function was
normal.
LA: left atrium, LV: left ventricle, Arrow: left ventricular posterior wall, Arrowhead: interventricular septum

On day 3 of admission, she was documented to fulfill 5 American College of Rheumatology criteria for the
classification of SLE and was started on pulse methylprednisolone (1000mg) for three days, followed by
daily prednisone (20 mg bid) and hydroxychloroquine (200 mg ghs). She was discharged a week later with
marked improvement of all symptoms and clinical signs. Repeat echocardiography at this time showed no
significant change.

At two-month follow-up, she had persistent proximal muscle weakness but was able to return to school full-
time. On physical examination, the sequelae of vasculitis on her fingertips were resolving, and her malar
rash was almost gone. Her neurological evaluation was normal, but there was persisting muscle weakness
and new bilateral knee effusions. On laboratory evaluation, the hematologic disorder had corrected,
inflammatory markers had improved with an ESR at 15 mm/hr, and there was no evidence of renal
involvement. However, the muscle enzymes remained elevated, with a CK at 791 U/L and aldolase at 40.4
U/L. The Childhood Myositis Assessment Scale scorell1] showed mild impairment at 46/53. Immunologic
studies revealed normal complement levels, persistently elevated ENA (Ro 169 I1U, La 119 IU, Sm 91 U
and RNP 122 IU), and DNA binding of 32%. The overall picture was still consistent with SLE with
secondary myositis, although the resolution of most clinical signs and the persistence of myositis
suggested the evolution to a SLE overlap syndrome. Repeat echocardiography at this time demonstrated
reduced LVWT (posterior wall end-diastolic thickness 10.6 mm). The patient’s parents and brother
underwent echocardiography, and had normal studies. Treadmill testing revealed poor exercise tolerance,
attributed to muscular pain. Her heart rate and blood pressure response to exercise were normal, without
arrhythmia or ischemic changes.

At six-month follow-up, the echocardiographic examination was normal, showing complete resolution of
the previously noted LVWT (Figure 1B). Three months later, while on a weaning schedule of prednisone,
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she had a flare-up of myositis without clinical and laboratory signs of SLE. Repeat echocardiography at
this time was normal.

Figure 1B. Echocardiographic images from the parasternal long-axis view.
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B) Six months following initial presentation, the left ventricular wall thickening had completely resolved.
LA: left atrium, LV: left ventricle, Arrow: left ventricular posterior wall, Arrowhead: interventricular septum

DISCUSSION

Our patient is a previously healthy 11 year-old girl who presented acutely ill with features consistent with a
diagnosis of SLE with secondary myositis. The acute SLE features resolved but myositis persisted,
suggesting the evolution to a SLE overlap syndrome. Although she had no cardiovascular symptoms, her
clinical findings suggested cardiac involvement. Echocardiographic examination revealed moderate LVWT
with preserved left ventricular function and chamber size, and a trivial pericardial effusion. Over a six
month period the LVWT completely resolved. The transient nature of this finding was not consistent with
true myocardial hypertrophy. Therefore, LVWT is a more accurate term than LVH in this patient.

The prevalence of clinical heart disease among children with SLE ranges from 32 to 68%l10.12], Subclinical
disease, as demonstrated by echocardiography and autopsy studies, is also commonl10l. Pericarditis is
the most common cardiac abnormality, but there may be involvement of the endocardium, myocardium,
valves, conducting tissue, or coronary arteries[ll. There are no studies of the prevalence of clinical heart
disease among children with SLE overlap syndromes.

Left ventricular wall thickening in association with childhood-onset SLE, has been previously reported in a
single study in only 2 patients[10]. However, the authors did not specify if any factors predisposing to
LVWT were present. It is also unclear whether the echocardiographic abnormality resolved at follow-up.

Signs and symptoms of myocarditis occur in less than 10% of children with SLE[13]. Significant
myocarditis has also been described in children with SLE overlap syndromesl[4l. Left ventricular wall
thickening due to interstitial edema has been reported in the setting of acute myocarditis[1>l. Since
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echocardiography in our patient showed no ventricular dilation or dysfunction, the findings were
considered atypical for myocarditis. It is possible that our findings represented a very early form of
myocardititis, however asymptomatic myocarditis is an ill-defined entity in children. Among 4
asymptomatic schoolchildren who were found to have abnormal screening electrocardiograms and
evidence of myocarditis by endomyocardial biopsy, 1 had moderate left ventricular dysfunction, 1 had left
ventricular dilation, and 2 had normal echocardiograms; none had LVWTI16],

Another cause of LVWT is hypertrophic cardiomyopathy (HCM), characterized by abnormal ventricular
hypertrophy in the absence of an identifiable primary causell7]l. The association of HCM with SLE or SLE
overlap syndrome has been previously described[2-4l. However, all patients in those studies were adults
and had longstanding illness. None had resolution of the ventricular hypertrophy. Our patient, initially
thought to have HCM, had complete resolution of LVWT, which excludes this diagnosis.

Prevalence studies of cardiac abnormalities in adults with SLE, as detected by echocardiography,
identified LVH in 7 to 14% of patients[>-9]. All had longstanding illness and most were on corticosteroid
therapy. The LVH in these patients may correspond to the common occurrence of hypertension and
premature coronary atherosclerosis in SLE, which may be secondary to the effects of steroids[1819],
Crozier et al also demonstrated increased interventricular septal and posterior left ventricular wall
thickness and left ventricular mass in adults with SLE versus controlslél. However, they found no
significant relation between these variables and SLE duration, disease activity, blood pressure or dose or
duration of prednisone therapy. The LVH in SLE may therefore be due to direct myocardial involvement,

as both fibrinoid and cellular infiltration and increased myocardial fibrous tissue are seen in SLE[lg’ZO].

Myocardial lymphocytic infiltration and fibrosis is also found in adults with SLE overlap syndromel21], but
LVH has never been described in this entity. Left ventricular hypertrophy has not been reported in children
with SLE or SLE overlap syndromes.

CONCLUSION

Cardiac abnormalities occur frequently in children with SLE and SLE overlap syndromes. We have
described a patient who had transient LVWT in association with SLE and a secondary myositis, which
subsequently evolved into what may be a SLE overlap syndrome. To our knowledge, this has not been
previously reported. The LVWT may have represented a mild form of myocarditis, but the absence of
ventricular dilation or dysfunction is unusual with this diagnosis. Since echocardiography is essential in
identifying structural cardiac abnormalities, it should be used routinely for new-onset childhood SLE and
SLE overlap syndromes.
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