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An unusual case of endomyocardial fibrosis
presenting secondary to idiopathic
hypereosinophilic syndrome, diagnosed with
the aid of cardiovascular magnetic resonance
(CMR) imaging. This case highlights how
CMR imaging is a powerful addition to current
non-invasive diagnostic tools, for early clinical
diagnosis of eosinophilic endomyocardial
disease, and may potentially obviate the need
for cardiac biopsy in the future.

Case report

A 43-year-old male presented to the Emergency
Department with a five-day history of diarrhoea,
vomiting, intermittent diplopia and headaches.
Notably, there was no significant past medical
history or history of travel to tropical or subtropical
regions. He was a smoker without other
cardiovascular risk factors. There was no family
history of significant cardiac disorders.

On admission, the patient was haemodynamically
stable and apyrexial (blood pressure [BP]

111/79 mmHg; heart rate [HR] 80 bpm;
temperature 36.5°C). Clinical and, in particular,
cardiovascular examination was unremarkable.

Routine hematological investigations revealed a
raised eosinophil count of 12.4 x 10°cells/L (normal
range 0.04-0.4 x 10° cells/L) and an elevated
C-reactive protein of 39 mg/L (normal range

0-5 mg/L). A routine electrocardiogram (ECG)
showed deep inferolateral T-wave inversion (figure 1).

Figure 1. The electrocardiogram (ECG)
showing deep inferolateral T-wave inversion
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Additionally, cardiac biomarkers were elevated
with troponin T of 1.7 ng/ml (abnormal

>1 ng/ml). A transthoracic echocardiogram (TTE)
was reassuring, demonstrating preserved left
ventricular systolic function (ejection fraction [EF]
>55%) with left ventricular apical hypertrophy
(figure 2). Due to the abnormal ECG and elevated
biomarkers, the initial differential diagnosis
included a non-ST elevated myocardial infarction
versus myocarditis versus apical hypertrophic
cardiomyopathy. A coronary angiogram was
performed, which showed normal coronaries

with mild apical hypokinesis. Consequently, a
cardiovascular magnetic resonance (CMR) scan was
performed to look for a myocardial abnormality.
This demonstrated preserved ventricular dimensions
and function, however, late gadolinium images
demonstrated apical subendocardial enhancement,
suggesting the presence of endomyocardial fibrosis
(EMF). Extensive endocardial thrombus was also
noted (figures 3-5).

Figure 2. A. Maximal diastole — minimal left
ventricular (LV) pressure. B. Maximal systole
— maximal LV pressure
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Figure 3. A. Cine cardiac magnetic resonance imaging (MRI). B. Cardiac MRI - early
gadolinium enhancement

Given the haematological findings of
hypereosinophilia and clinical evidence
of cardiac involvement, a tentative
diagnosis of idiopathic hypereosinophilic

syndrome (HES) causing EMF was made.

Referral was made to a haematological
unit and specialist heart failure unit for
further investigation and management;

treatment with immunosuppressive therapy
was commenced. Despite thorough
investigation, no secondary cause of
eosinophilia was determined.

Follow-up at six months revealed persistent
eosinophilia of indeterminate cause. A

final confirmed diagnosis of idiopathic HES
causing EMF was, therefore, confirmed.

Figure 4. Cardiac MRI - late gadolinium enhancement

Discussion

Hypereosinophilic syndrome (HES) was first
described in 1968 and is characterised by
unexplained persistent eosinophilia with
evidence of end organ damage."? HES is
associated with end organ damage to a wide
spectrum of different systems, including
cardiac, neurological, and gastrointestinal
systems.3# Notably, cardiac involvement

is particularly common, with 60-75% of
patients with HES having severe heart failure.®

Cardiac involvement in HES often presents
as endomyocarditis and may evolve into EMF
as this case illustrates. EMF is characterised
by the formation of fibrous tissue on the
endocardium and myocardium of the inflow
tract and apex of one or both ventricles with
superimposed thrombus and calcification in
advanced stages.®”

The clinical findings vary depending on the
location of the fibrosis. Right ventricular
EMF may present with chronic systemic
venous hypertension leading to elevated
jugular pressure, gross hepatomegaly and
congestive splenomegaly.® Left ventricular
EMF may present with a loud left ventricular
third heart sound, short systolic murmur and
severe pulmonary hypertension.® Biventricular
involvement presents with a combination of
these findings.

Common ECG findings of EMF include
P-wave abnormalities, reduced QRS voltages,
and flattened or inverted T-waves.!° TTE

was previously the primary imaging tool for
identifying EMF. Typical TTE findings include
endocardial thickening, fibro-thrombotic
obliteration of the ventricular apices and
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Figure 5. Cardiac MRI - late gadolinium
enhancement short-axis

valvular regurgitation due to the restricted
motion of the posterior mitral leaflet.!!

Endomyocardial biopsy was considered

the gold standard to confirm the diagnosis
of cardiac involvement in HES, however,

the role of biopsy has been significantly
reduced due to the ability of CMR imaging to
accurately assess the extent of myocardial

fibrosis throughout the entire myocardium.
CMR imaging is, therefore, advocated for
early diagnosis, intervention, and follow-up of
patients with suspected cardiac involvement
in HES.1213

Early intervention in the management of
EMF in HES is vital. If diagnosed early, at
the time of myocarditis, treatment with
immunosuppressive therapies may prevent
disease progression.'*!® If the disease
develops to a restrictive cardiomyopathy, the
opportunity to prevent fibrosis recedes and
management shifts to supportive measures. In
advanced cases of EMF, surgical endocardial
decortication may be considered as a
palliative procedure.’® Symptoms of heart
failure are treated with conventional cardiac
medications.! In all cases, prophylactic
anticoagulation for thrombus prevention
should be considered.

Outcomes of EMF in HES are poorly
documented with limited contemporary data
available. A Swiss group reported overall
survival was 65% at five years and 59% at
10 years, with only marginal improvement in
post-endocardial resection of EMF patients of
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various causes,'® however, fibrosis is known to
recur even after surgery. Although debate still
continues between Churg-Strauss syndrome (a
condition with hypereosinophilia, allergic state
and vasculitis) and HES, 10-year survival of
EMF in the setting of Churg-Strauss has been
reported.’® An experience reported by the
Mayo Clinic recently on 247 HES patients
only reported five cardiovascular-related
deaths with one cardiomyopathy established,
although no definite diagnosis of fibrosis

was documented.?® Thus, survival of EMF

is confounded by the cause of the fibrosis,

the burden of the disease, and certainly the
availability of supportive treatment available.

Conclusion

CMR imaging is an important and powerful
addition to current non-invasive diagnostic
tools for early clinical diagnosis of eosinophilic
endomyocardial disease, and may potentially
obviate the need for cardiac biopsy in the
future @
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