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Abstract

Primary cardiac involvement in systemic sclerosis is common, often subclinical, and is associated with significant mortality. We
report the case of a patient who developed autoimmune myocarditis at an early stage of systemic sclerosis, who completely
recovered from cardiac dysfunction under optimal medical therapy for heart failure and immunosuppression. This challenging
case aims at increasing awareness around the fact that the heart is a target organ of scleroderma disease. It also highlights the
importance of screening and early diagnosis of cardiac involvement, because a timely treatment may impact the quality of life
of these patients and improve their prognosis.
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Introduction

Systemic sclerosis (SSc) is characterized by diffuse vascular
damage, abnormal activation of immune system, and fibrosis
of the skin and many internal organs.1 Primary cardiac
involvement (CI) is a common complication of the disease
(though frequently underdiagnosed) with major adverse
prognostic impact that can be potentially treatable when
timely diagnosed.2

Here, we describe the case of a patient who developed
acute myocarditis at an early stage of SSc, with threatening
complications related to low cardiac output and thromboem-
bolic phenomena, who evolved with remarkable cardiac
recovery under heart failure therapy and immunosuppression.

Case report

A 33-year-old Caucasian woman with no relevant medical
records presented at the hospital with symptoms of
increased fatigue and dyspnoea for 2 weeks [New York Heart
Association (NYHA) functional class III] and multiple skin
lesions. The physical examination revealed confluent

erythematous macules in her back, neck, and face that had

been evolving in outbreaks for 2 years. She also had thicken-

ing of the fingertips’ skin with associated Raynaud’s phenom-

enon, thoracic telangiectasia, jugular turgescence, pulmonary

crackles, normal heart sounds, and lower limbs oedema. She

had no proximal muscle weakness. Blood tests revealed

subclinical autoimmune hypothyroidism (with positive

anti-thyroid peroxidase and anti-thyroglobulin antibodies)

and positive anti-nuclear (ANA) and anti-Scl70 antibodies.

Renal function was normal, as was troponin I and creatine

kinase serum levels. The brain natriuretic peptid level was

markedly elevated (1603 pg/mL). Skin biopsy was consistent

with diffuse SSc (Figure 1). Electrocardiogram revealed sinus

rhythm, right bundle branch block, and left anterior fascicular

block. Echocardiogram showed four-chamber dilatation with

biventricular systolic dysfunction (left ventricle ejection

fraction of 15% and tricuspid annular plane systolic excursion

of 14 mm), and two large left ventricular apical thrombus

(Figure 2). There were no signs of LV diastolic dysfunction

and estimated pulmonary artery systolic pressure was

normal. The coronary angiography was normal, and the

cardiac magnetic resonance showed myocardial oedema of

the LV, subepicardial and pericardial late gadolinium
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enhancement, and a pericardial effusion (Figure 3).
Endomyocardial biopsy of the right ventricle (RV) revealed
interstitial and perivascular lymphocytic infiltrate with
positive immunostaining for C4d, without fibrosis (Figure 4).
SSc with cutaneous, thyroid, and CI was determined as the
diagnosis (gastrointestinal and pulmonary studies were
unrevealing). Medical therapy included vitamin K antagonist,
loop diuretics, angiotensin-converting-enzyme (ACE)
inhibitor, beta-blocker, digoxin, and aldosterone receptor
antagonist, and also cyclophosphamide, azathioprine and
prednisolone. Apart from a cardio embolic transient ischae-
mic attack, from which the patient completely recovered,
hospitalization was otherwise uneventful. By the 12th day,
she was discharged in NYHA II, with brain natriuretic peptid
serum level of 330 pg/mL and left ventricle ejection fraction
of 39%, with no evidence of ventricular thrombi.

At the 12-month follow-up, she was in NYHA I with signs of
cutaneous involvement progression and pulmonary involve-
ment. Echocardiogram showed complete recovery of systolic
function of both ventricles and RV dilation presumably
related to the initial adaptation to the interstitial lung
disease.

Discussion

Scleroderma heart disease (SHD) can virtually affect any
structure of the heart and is frequently associated with
diffuse forms of SSc (estimated prevalence of 32%).3 It is
usually developed during the first year after diagnosis in
patients with other organ-specific alterations and can
account for 20–30% of all premature deaths.4

A broad variety of clinical and subclinical manifestations of
SSc has been related to primary CI, a direct consequence of
the disease (which may range from left ventricular systolic
and/or diastolic dysfunction, to pericarditis with or without
pericardial effusion, conduction alterations, autonomic
dysfunction, and valvular dysfunction), or to secondary CI
due to cor pulmonale resulting from pulmonary interstitial
and/or vascular disease.5

The pathogenesis of primary CI is related to myocardial
fibrosis, the result of autoimmune myocarditis and/or
repeated focal ischaemic injuries due to microvascular
coronary abnormalities (functional coronary vasospasm—
the so-called ‘myocardial Raynaud’s phenomenon’—in the
beginning, with subsequent morphological vascular
damage.6) Historically, autopsy series of CI in SSc patients
described hypertrophy and/or fibrosis primarily of the
myocardium; however, diffuse fibrosis of the endocardium,
epicardium, and pericardium has also been reported.7,8

Two distinct patterns of inflammatory infiltrates were
recognizable at endomyocardial biopsy of this patient, which
may account for the dual nature of cardiac damage in SSc:
ischaemic myocyte necrosis (which ultimately leads to
replacement fibrosis) and interstitial/perivascular inflamma-
tion that better mirrors the fibrotic progression closely
related to the natural history of the disease.

Depressed LV contractility is among the rarest findings in
SSc patients, with an estimated prevalence between 1–5%,9

and its prognostic significance has never been evaluated.
More often (in about 40% of the cases), patients present with
relaxation abnormalities, valvular regurgitation, and RV
pathology.10 The earliest, most frequent and characteristic
echocardiographic feature of SHD is the left ventricular
diastolic dysfunction, and multiple symptoms of SSc patients
(including decreased exercise capacity, dyspnoea, and
decompensation) are strongly related to LV filling pressure.
Its prevalence ranges from 17.7% in a large cohort using
traditional Doppler echocardiography11 to 63% in the latest

Figure 1 Skin biopsy specimen from right forearm demonstrates dense
sclerotic collagen in the reticular and deep dermis (asterisks), sparse lym-
phocytic infiltrate (arrows), and relative preservation of some cutaneous
annexes, compatible with early skin involvement [haematoxylin-eosin,
×40 panel (A), ×200 panel (B)].
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Figure 2 Transthoracic echocardiography. Apical four chambers view (A) and two chambers view (B) showing dilated cardiac chambers and two apical
left ventricular thrombus (arrows).

Figure 3 Cardiac Magnetic Resonance. Patchy intramural hyperintensity of the lateral wall of the left ventricular on axial T2-weighted image [arrows,
(A)] suggests myocardial oedema. Inversion-recovery sequences after intravascular gadolinium administration [short axis and long axis four chambers
view, (B) and (C), respectively] show subepicardial delayed enhancement (arrowheads) of the inferior, infero-lateral and lateral walls of the left ven-
tricular, free wall and septal myocardial of the right ventricular, and pericardium. Steady-state free precession sequences [long axis three chambers
view (D–E), and short axis (F–G) during systole (D and F), and during diastole (E and G)] show pericardial effusion, as well as left sided pleural effusion.
Moving images (Movies S1 and S2, Supporting Information) reveal diffuse hypokinesia of both ventricles (more severe at the inferior and infero-lateral
walls of the left ventricle).
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studies performing tissue Doppler echocardiography.2 Left
ventricular diastolic dysfunction is related to the degree of
myocardial fibrosis and is inversely and independently associ-
ated to the survival of the patients.12

Cardiovascular Magnetic Resonance (CMR) is a useful
imaging tool for cardiac functional assessment that also pro-
vides excellent tissue characterization, enabling the degree
and extension of myocardial inflammation and fibrosis to be
readily and non-invasively appreciated, without the need of
radiation. In the present case, CMR showed patchy areas of
intramural hyperintensity on T2-weighted images, suggesting
myocardial oedema, and areas of late gadolinium enhance-
ment (LGE) with subepicardial distribution along both ventri-
cles and pericardium, suggestive of regional inflammation
and fibrosis. Meanwhile, conventional CMR techniques have
some drawbacks and T2-weighted imaging has been recently
challenged (for its modest sensitivity to detect myocardial
oedema and proneness for artefacts) by newer T2 mapping
sequences that correlate closely with free tissue water
content associated with active myocardial inflammation.13

On the other hand, LGE has its strengths in detecting focal
cardiac fibrosis/scarring based on the distribution difference
of gadolinium in between healthy and diseased myocardium,

but has limited value for detection of diffuse fibrotic
processes. Quantitative assessment of myocardial T1 values
(‘T1 mapping’) has recently re-emerged as an additional and
promising technique in cardiac imaging. It provides more
detailed tissue characterization than LGE alone and better
defines the degree of diffuse fibrosis, which is highly
prevalent among SSc patients.8 Native T1 values have been
reported to have increased accuracy in diagnosis of acute
myocarditis when applied together with any other criteria
(like Lake Louise criteria, T2 ratio, or LGE), being the single
most accurate one.14 In this regard, the concept of
multiparametric CMR including mapping techniques is
promising and might be useful in early detection and charac-
terization of myocardial involvement in SSc patients.

Cardiac conduction system was also involved in this
patient, and she had electrocardiographic evidence of
intraventricular conduction disturbance with bifascicular
block pattern. Conduction system alterations are present in
about 20% of patients,15 and right bundle branch block has
been recently described to be an independent predictor of
mortality in this group.16

Prognosis of SSc patients with CI seems worse, particularly
when it becomes clinically evident.17 According to previous

Figure 4 Histology and immunohistochemistry findings from right ventricular endomyocardial biopsy, of active autoimmune myocarditis.
Haematoxylin and eosin staining (×200) shows inflammatory infiltrates (arrows) associated with necrosis of adjacent myocytes (cytoplasmic vacuola-
tion and nuclear atypia of myocytes—asterisks) (A). The immunohistochemistry (original magnification of 400×) shows the presence of CD4 positive
cells (B), CD8 positive cells (C), and scattered macrophages [CD68 positive cells, (D)]. There is immunostaining for C4d.
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reports, CI doubles the mortality rate of SSc patients and is
considered to be an independent mortality risk factor along
with interstitial lung disease, pulmonary hypertension, sclero-
derma renal crisis, and age.18

Our patient developed an unusual form of SHD, with acute
myocarditis and severe dysfunction of both ventricles.
Because of its rarity, the best therapeutic approach and
prognostic impact of this type of presentation are not known.
In 1992, Clemson et al.19 reported a case where premortem
biopsy documentation of myocarditis and myocardial fibrosis
was made in a 23-year-old SSc patient, who developed acute
myocarditis and died of heart failure within 3 weeks, despite
the heart failure and SSc specific therapy. It is important to
note that in such a case, the heart failure therapy only in-
cluded ACE inhibitor and digoxin, whereas for SSc corticoid
was the only therapy provided. More recently, out of a 181
cohort, seven patients with newly developed symptoms and
signs of CI were found to have biopsy-proven myocarditis
(with interstitial and perivascular fibrosis in six patients and
areas of replacement fibrosis in two).1 Those patients were
treated with immunosuppressants (steroids, cyclophospha-
mide, and azathioprine) along with diuretics, beta-blockers,
and ACE inhibitors. At the 12-month follow-up, all the pa-
tients had shown a significant clinical and laboratory im-
provement, although only one patient had experienced
complete recovery of contractile function. The best results
were obtained in patients with lower degrees of fibrosis,

suggesting that early diagnosis is crucial for modifying the
natural history of SHD. This study also highlighted that there
are some associated factors, like early disease, skeletal myo-
sitis, c-ANCA positivity, and pericardial effusion, which should
be carefully addressed as ‘red flags’ in SSc for the recognition
of patients with myocardial inflammation.

Our patient was quickly diagnosed and treated with opti-
mal heart failure therapy and immunosuppressant, which
resulted in complete recovery of systolic function of both
ventricles. Optimized and timely prescribed therapy (before
myocardial fibrosis could develop) may have been decisive
for this good outcome.
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Movies S1 and S2. Short axis and long axis three chambers
views cine-MRI showing difuse hypokinesia of both ventricles
and global compromise of systolic biventricular function.
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