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Abstract

Limited cutaneous systemic sclerosis also known as CREST syndrome - represents a limited form of systemic sclerosis, and al-
though cardiac involvement is common in systemic sclerosis, it is extremely rare in the limited form [1].

The reported case describes a patient who developed an autoimmune myocarditis, with progression to cardiogenic shock,
requiring a multidisciplinary approach in both cardiac and rheumatological diagnosis and treatment.

This complex case emphasizes the significance of a multimodal diagnostic approach in identifying the etiology of myocarditis,

which has direct implications for therapeutic management.
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Introduction

CREST syndrome, recognized as the limited cutaneous vari-
ant of systemic sclerosis, represents a complex connective tis-
sue disorder affecting multiple organ systems. The acronym
“CREST” encompasses the five primary manifestations, namely:
Calcinosis, Raynaud’s phenomenon, esophageal dysmotility,
sclerodactyly and telangiectasia [2].

In this case report we present a patient who had previously
been diagnosed with CREST syndrome and experienced a rapid
and significant deterioration of heart function, leading to se-
vere heart failure in a period of two months. The focus of this
report is to outline the diagnostic process employed and discuss
the therapeutic approach implemented for this challenging sce-
nario.

Case presentation

The patient is a 69-year-old caucasian female with a medical
history notable for limited systemic sclerosis/CREST syndrome,
secondary biliary cirrhosis and permanent atrial fibrillation.
She had been under regular rheumatology consultation, dur-

ing which her disease manifestations remained stable. These
included labial and malar telangiectasis, sclerodactyly, solid ali-
mentary dysphagia and calcinosis affecting the distal interpha-
langeal joints of three fingers on both hands.

Capillaroscopy revealed characteristic alterations such as
dilation and avascular areas. Interestingly, she did not exhibit
Raynaud’s phenomenon, which is often associated with CREST
syndrome.

Two months earlier she exhibited increasing fatigue with
daily life activities and shortness of breath, subsequently evalu-
ated by echocardiography with compatible findings of Heart
Failure with Reduced Ejection Fraction (HFrEF), attributed to a
non-ischemic etiology. Coronary artery disease was ruled out
through coronary angiography. Holter monitor revealed com-
plex ventricular dysrhythmias, specifically non-sustained mono-
morphic ventricular tachycardias. Cardiac Magnetic Resonance
(CMR) hadn’t yet been performed.

The patient was currently receiving treatment, including di-
rect oral anticoagulant, heart failure disease-modifying therapy
and prednisolone at a dose of 5 mg once daily.
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She presented to the emergency department with a history
of progressive exacerbated asthenia and exertional dyspnea
on minimal efforts (NYHA functional class Ill). Upon admission
her physical examination revealed a blood pressure of 77/48
mmHg, a heart rate of 82/min, a temperature of 36.8°C, a re-
spiratory rate of 24 cycles per minute and a peripheral oxygen
saturation of 97% in room air. Blood tests showed normal he-
moglobin and renal function, slightly elevated hepatic cytolysis
parameters (AST 123 U/L, ALT 98 U/L), slightly elevated C-reac-
tive protein (1.42 mg/dL) and high-sensitivity troponin | (120.6
pg/mL); brain natriuretic peptide level was markedly elevated
(NT-proBNP 17452 pg/mL).

During diagnostic workup an ECG in atrial fibrillation (Figure
1) was performed. Transthoracic echocardiogram revealed se-
vere left ventricular dilation, normal myocardial wall thickness,
severe biventricular systolic dysfunction with Left Ventricular
Ejection Fraction (LVEF) of 28% and mild to moderate right ven-
tricular dysfunction, with fractional area change of 26%, with-
out segmental contractility abnormalities. Moderate mitral and
tricuspid regurgitation and a small pericardial effusion were
also observed.

She was admitted to the Intensive Cardiac Care Unit due to
decompensated Heart Failure (HF).

The patient’s clinical trajectory included the development of
cardiogenic shock, necessitating a comprehensive therapeutic
approach involving diuretics, antiarrhythmics, inotropes, vaso-
pressors, and ventilatory support. Moreover, she experienced
episodes of type 2 respiratory failure upon minimal exertion
and liquid dysphagia, prompting temporary parenteral nutri-
tion.

CMR Imaging findings were consistent with echocardio-
graphic observation (Figures 2,3 and 4), showing biventricular
dilation and impaired systolic function. Myocardial tissue char-
acterization (T2-weighted sequences) revealed myocardial ede-
ma in the basal anteroseptal, anterior, anterolateral, inferosep-
tal, and inferior segments, with increased T2 mapping values in
the basal and mid-ventricular anterolateral, basal inferolateral,
mid-anteroseptal, and apical septal segments. Subepicardial
late gadolinium enhancement was observed in the basal and
mid-segments of the inferior wall, indicating non-ischemic in-
flammatory cardiomyopathy. Additionally, there was subendo-
cardial late gadolinium enhancement in the basal inferolateral
segment and mesocardial striations in the basal and mid-an-
teroseptal and inferoseptal segments.

Esophageal dilation with liquid content was also noted, con-
sistent with CREST syndrome, and suspicion of inflammatory
myositis was raised due to increased T2 signal intensity in the
intercostal and pectoral muscles (double the signal intensity of
the spinal muscles on T2-weighted sequences).

Given the unfavorable clinical course, an endomyocardial
biopsy was performed on the interventricular septum of the
right ventricle; five specimens were collected, revealing cardio-
myocytes with hypertrophy and lipofuscin pigment, interstitial
fibrosis, and mild, focal lymphocytic infiltrate. Viral studies were
negative for Coxsackie viruses, adenovirus, influenza virus A and
B, parvovirus B19, echovirus, adenovirus, human herpesvirus
types 6-8, herpes simplex virus types 1 and 2, human cytomega-
lovirus, varicella-zoster virus and Epstein-Barr virus confirming
the presence of chronic inflammatory changes associated with
the rheumatologic disease.

A multidisciplinary meeting was held with Rheumatology
and Pathology to discuss the case, leading to the decision to
intensify immunosuppressive therapy with increased dose of
prednisolone (20 mg) once daily and Mycophenolate Mofetil
(MMF) (1000 mg) twice daily was started. The patient showed
favorable clinical progression. She was discharged after 28 days
of hospitalization, receiving immunosuppressive therapy (pred-
nisolone 15 mg and MMF 1000 mg twice daily) and being re-
ferred to a functional rehabilitation program.
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Figure 1: Admission ECG in atrial fibrillation heart rate of 90/min
and complete left bundle branch block (QRS 160 msec).

Figure 2: CMR T2-weighted sequences (STIR): basal short axis (A),
mid (B), and apical (C), and long axis 2-chamber (D), 4-chamber (E),
and 3-chamber (F).

Discussion

In Systemic Sclerosis (SSc) cardiac involvement has the po-
tential to impact virtually every component of the heart and
is commonly linked with diffuse forms of SSc. The estimated
prevalence is 32% and is associated with poor prognosis, con-
tributing to 20-30% of premature mortality cases [3].

In this group of patients, the high frequency of arrhythmias
and heart failure has been historically related to histological
patchy myocardial fibrosis, associated with concomitant inflam-
mation [4,5].

On the other hand, cardiac involvement in CREST syndrome
does occur but is exceedingly rare and less severe [6-9].

The case report highlights the importance of recognizing
atypical cardiac presentations in patients with autoimmune dis-
orders.

The diagnostic process presented in the case demonstrates
the importance of employing a multimodal approach to unravel
the underlying pathology. The patient's symptoms, laboratory
results, imaging findings, and histopathological assessment
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Figure 3: CMR Late gadolinium enhancement images in the long axis 2-chamber view (A), 4-chamber view (B), and 3-chamber view (B) reveal
subepicardial late gadolinium enhancement in the basal and mid segments of the inferior wall (A), subendocardial late gadolinium enhance-
ment in the basal inferolateral region (C), and mesocardial striations in the basal and mid anteroseptal and inferoseptal segments.

Figure 4: CMR T1 maps (A-C) and T2 maps (D-E) in short-axis slices
at the basal level (A and D), mid level (B and E), and apical level (C
and F).

Figure 5: CMR Axial plane anatomical sequence depicting esopha-
geal dilation with liquid content (A, blue arrow) and bilateral pleural
effusion with non-homogeneous content on the left (B).

were all integrated to establish a comprehensive understanding
of the disease process. The use of CMR was particularly instru-
mental in visualizing the extent of myocardial inflammation and
fibrosis, aiding in differentiating non-ischemic inflammatory car-
diomyopathy from other potential causes of heart failure [10].

The performance of an endomyocardial biopsy was a critical
step in confirming the autoimmune myocarditis and guiding the
therapeutic strategy. Traditionally, “New-onset heart failure of 2
weeks to 3 months duration associated with a dilated left ven-
tricle and new ventricular arrhythmias, second or third-degree
heart block, or failure to respond to usual care within 1 to 2
weeks” is a criterion to perform EMB [11]. The histopathologi-
cal examination not only confirmed the presence of myocardial
inflammation but also ruled out viral etiologies.

The treatment strategy incorporated not only heart failure
prognostic modifying therapy but also immunosuppressive
therapy to target the underlying autoimmune component.

In patients with SSc immunosuppressive therapy has the po-
tential risk of scleroderma renal crisis; we equated and mini-
mized that risk through regular renal assessment. Mycopheno-
late mofetil in combination with steroids has shown a positive
effect with normalization of cardiac biomarkers [12] and im-
proved CMR findings in cases of myocarditis in systemic scle-
rosis [13].

This case exemplifies the value of a multidisciplinary ap-
proach in managing complex cases that involve overlapping
medical specialties.

Limitations and future research

While this case report provides valuable insights into the
management of myocardial involvement in CREST syndrome, it
also highlights the rarity and complexity of such cases. Further
research and case studies are needed to better understand the
underlying mechanisms of autoimmune myocarditis in the con-
text of CREST syndrome and to optimize diagnostic and thera-
peutic approaches.

Conclusion

In conclusion, this case report presents a compelling exam-
ple of myocardial involvement in CREST syndrome, highlighting
the challenges of diagnosis and management in a patient with
overlapping autoimmune and cardiovascular conditions. The
successful outcome of this case was a result of meticulous diag-
nostic workup, collaborative care, and a comprehensive thera-
peutic strategy.
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