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Background Constrictive pericarditis is a rare cause of heart failure which often presents a diagnostic challenge to clinicians.

Case summary We describe the case of a 62-year-old male who presented to our institution with symptoms and signs suggestive of acute liver
failure. Abdominal imaging demonstrated congestive hepatopathy. Clinical suspicion despite a ‘normal’ echocardiogram and sub-
threshold NT-proBNP led to multi-modality cardiovascular imaging investigations to determine the cause of the heart failure
syndrome. His cardiovascular magnetic resonance scan confirmed ventricular interdependence and extensive late enhancement
in the pericardium with associated pericardial effusion. An 18F-fluorodeoxyglucose-positron emission tomography scan con-
firmed active pericardial inflammation. Cardiac computed tomography showed minimal pericardial calcification. Following con-
firming the diagnosis of effusive-constrictive pericarditis with evidence of active pericardial inflammation on imaging, a discussion
within the Heart multidisciplinary team concluded that a trial of medical therapy with steroids is justifiable to avoid high-risk
pericardiectomy. The patient was successfully treated with a combination of ibuprofen, colchicine, and prednisolone resulting
in clinical improvement and remission of his symptoms. The imaging investigations were repeated 6 months later and confirmed
radiological remission and medical therapy was discontinued.

Discussion We stress the importance of multi-modality cardiovascular imaging in the diagnosis of constrictive pericarditis and also empha-
size its role in identifying the subset of patients who may respond to medical therapy, therefore reducing the risk of high need
surgical pericardiectomy.
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Learning points
• A high index of suspicion of constrictive pericarditis is required in patients presenting with heart failure syndrome in the presence of an

apparently ‘normal’ NT-proBNP and echocardiogram, particularly in the presence of risk factors for constriction.

• Multi-modality cardiovascular imaging plays a crucial role in the diagnosis of constrictive pericarditis.

• Multi-modality imaging can help identify the subset of constrictive pericarditis patients where inflammation is the dominant pathological
mechanism, therefore predicting response to medical therapy and reducing the need for high-risk surgical intervention.

Introduction
Constrictive pericarditis is a rare and often-missed cause of heart failure,
characterized by a stiff inelastic pericardium.1 Diagnosis is challenging—
not only is constrictive pericarditis rare, but its clinical presentation is
very hard to distinguish from that of restrictive cardiomyopathy or se-
vere tricuspid regurgitation.2 Furthermore, no test in isolation can pro-
vide definitive diagnostic evidence for constrictive pericarditis.3 Here, we
present a case of a patient presenting with acute liver failure, where the
diagnosis and management of constrictive pericarditis was guided by
multi-modality cardiovascular imaging.

Timeline

Case presentation
A 62-year-old male, with a background of Type 2 diabetes, peripheral
vascular disease, and previous recurrent venous thromboembolism
presented with acute confusion of a few hours’ duration, following
5 days of worsening abdominal pain. His medication history included

atorvastatin 40 mg, omeprazole 20 mg, and warfarin. Physical exam-
ination revealed jaundice, significant ascites, asterixis, and bilateral
pitting oedema extending up to his thighs. Cardiovascular and re-
spiratory examination were thought to be otherwise unremarkable,
although the patient was not seen by a cardiologist at this point. The
initial working diagnosis was acute liver failure complicated by hepatic
encephalopathy.
Haematological and biochemical investigations were consistent

with acute liver failure, with elevated liver enzymes ALT 1395
(7–55) IU/L and AST 596 (10–40) IU/L. A series of investigations ex-
cluded viral hepatitis and other causes of acute liver failure. His
NT-proBNP was 231 ng/L (.400 ng/L likely heart failure) and his
C-reactive protein 208.2 (0–5) mg/L. Computed tomography (CT)
abdominal scanning was arranged to exclude portal vein thrombosis
and this demonstrated a heterogenous appearance on portal venous
phase images—a ‘nutmeg liver’—consistent with hepatic congestion
(Figure 1). The initial echocardiogram [transthoracic echocardiogram
(TTE)] was reported as ‘normal’ apart from a small pericardial effu-
sion. During the initial work-up, the patient was commenced on
pharmacological treatment for hepatic encephalopathy with intra-
venous antibiotics (piperacillin-tazobactam 4.5 g TDS), multi-vitamin
replacement (vitamin B substances with ascorbic acid TDS), and lac-
tulose (10 mL BD).
The patient was discharged early after showing some signs of clin-

ical improvement. However, in view of ongoing peripheral oedema,
he was referred to cardiology for outpatient review. The presence of

Day 0 Admission under the medical team with symptoms

and signs of acute liver failure

Day 5 Discharged home after improvement of liver failure

symptoms

Day 8 Urgent outpatient cardiology clinic review and

re-admission for further investigations and

treatments

Day 9 Repeat focused transthoracic echocardiogram is

consistent with constrictive physiology. The

patient commenced on i.v. diuretics, colchicine,

and ibuprofen

Day 11 Cardiovascular MRI shows ventricular

interdependence and pericardial late enhancement

Day 12 Cardiac CT shows minimal cardiac calcification

Day 15 FDG-PET showed active pericardial inflammation

Day 17 Following the Heart Team discussion, the patient was

commenced on a trial of steroids

Day 25 Patient discharged home following clinical

improvement

6 months Repeat FDG-PET and cardiovascular MRI confirmed

radiological remission. Steroids were carefully

weaned off

Figure 1 Portal venous phase of computed tomography abdo-
men demonstrating ‘nutmeg liver’. This heterogeneous appearance
of the liver is consistent with venous congestion.
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an elevated pulsatile JVP alongside Kussmaul’s sign, and an unex-
plained sinus tachycardia led to re-admission for inpatient investiga-
tions. These were arranged to identify the cause of the heart failure
syndrome, despite the apparently ‘normal’ TTE and NT-proBNP.

A focused TTE was repeated to specifically investigate this. This
showed the normal biventricular size and ejection fraction, confirmed
the presence of a pericardial effusion, and identified a dilated and non-
compliant inferior vena cava. In addition, there was evidence of respir-
ophasic ventricular septal shift (see Supplementary material online,
Video S1). Mitral inflow velocities demonstrated significant respiratory
variation and mitral annular tissue Doppler patterns were consistent
with annulus reversus, suggestive of constrictive physiology (Figure 2).

The patient was admitted to the cardiology ward and commenced
on intravenous furosemide 40 mg BD, ibuprofen 400 mg TDS, and
colchicine 500 µg BD. To further assess cardiac structure and func-
tion, a cardiovascular magnetic resonance imaging (CMR) was per-
formed. This confirmed increased ventricular coupling during free
breathing (ventricular interdependence), with left-sided septal mo-
tion at the onset of inspiration (see Supplementary material online,
Video S2). There was extensive late gadolinium enhancement (LGE)
throughout the thickened pericardium, and no enhancement in the
myocardium (Figure 3). T2 STIR imaging was performed but was of
suboptimal quality.

Cardiac CT identified minimal pericardial calcification. To further
assess pericardial disease activity which would determine the appro-
priate treatment strategy, an 18F-fluorodeoxyglucose-positron
emission tomography (FDG-PET) scan was arranged. This demon-
strated uptake in an irregularly thickened pericardium, which was
consistent with an inflammatory pathology (Figure 4).

A full laboratory work-up including autoimmune and viral screen
did not identify any underlying cause of the pericarditis. Underlying
malignancy and cardiac tumours were also excluded by CT.
Following confirming the diagnosis of effusive-constrictive pericar-

ditis with evidence of active pericardial inflammation on imaging, a

Figure 2 Echocardiography demonstrated significant respiratory variation (27%) in mitral valve inflow velocities between inspiration and expir-
ation (A). Tissue Doppler velocities demonstrated normal E′ velocities and annulus reversus with E′ septum . E′ lateral (B, C).

Figure 3 Cardiovascular magnetic resonance imaging late gado-
linium imaging (phase-sensitive inversion recovery), short-axis,
demonstrating global uptake of the pericardium. There was no en-
hancement of the myocardium.
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discussion within the Heart multidisciplinary team concluded that a
trial of medical therapy with steroids is justifiable to avoid high-risk
pericardiectomy. A regime prednisolone 40 mg OD was introduced.

Anti-inflammatory therapies in conjunction with diuresis resulted
in clinical and biochemical improvement. Continuation of colchicine
500 µg BD, furosemide 40 mg, and prednisolone 30 mg as an out-
patient resulted in complete resolution of symptoms.

A repeat FDG-PET organized at 6 months post-admission demon-
strated a significant reduction in pericardial thickness and metabolic
activity (Figure 5A). Follow-up CMR demonstrated near resolution of
the ventricular interdependence during free breathing (see
Supplementary material online, Video S3) alongside a reduction in
the late enhancement of the pericardium (Figure 5B). His CRP was
8 mg/L. Based on the encouraging imaging findings, steroids were
carefully weaned off over 6 weeks and eventually discontinued.

During the last follow-up visit, 9 months after his original presen-
tation, the patient reported that he was asymptomatic and had

returned to his normal daily activities. He will remain under long-
term follow-up due to the risk of recurrence.

Discussion
We describe the case of a patient presenting with acute liver failure,
where the high index of suspicion of constrictive pericarditis trig-
gered a series of multi-modality cardiovascular imaging investigations
that played a key role in identifying the diagnosis and guided
treatment.
The diagnosis of constrictive pericarditis is challenging as patients

commonly present with a spectrum of non-specific symptoms.
European guidelines state that diagnosis is achieved when signs and
symptoms of right heart failure are present in addition to impaired
diastolic filling identified by one or more imaging methods, in the ab-
sence of myocardial pathology.4 Transthoracic echocardiogram is

Figure 4 Fluorodeoxyglucose-positron emission tomography demonstrated uptake in the pericardium consistent with inflammation (A, B).

Figure 5 (A) Repeat fluorodeoxyglucose-positron emission tomography following treatment demonstrated reduction in the uptake in the peri-
cardium (B) Repeat cardiovascular magnetic resonance late gadolinium imaging (phase-sensitive inversion recovery) post-treatment demonstrating
reduction in the late enhancement of the pericardium.
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recommended for all patients, with modalities such as cardiac CT and
CMR only recommended as second-level techniques. Invasive testing
with cardiac catheterization should be guided by clinical context, or
when non-invasive methods fail to provide a definitive diagnosis.4

However, complementary modalities such as CMR, cardiac CT,
and FDG-PET not only serve as diagnostic tests but also allow assess-
ment of pericardial thickness and calcification and assist in highlighting
the haemodynamic consequences of constriction.5–7 Finally, imaging
can assist in identifying underlying causes of constriction such as car-
diac tumours.8

Constrictive pericarditis is broadly divided into transient,
effusive-constrictive, and chronic, and the risk of developing con-
striction following acute pericarditis varies with aetiology.9

Transient constriction is considered reversible, either spontan-
eously or following anti-inflammatory therapy.10 Chronic con-
striction most commonly requires surgical pericardiectomy.11

Multi-modality imaging enhances diagnostic accuracy by providing
insight into pericardial activity, which is vital in guiding interven-
tion.12 For example, T2-weighted imaging (e.g. T2 STIR) and
LGE sequences on CMR allow identification of pericardial oe-
dema and inflammation which are characteristics of pericardi-
tis.13,14 These alongside with an absence of significant
calcification on CT and the presence of pericardial inflammation
on nuclear imaging are predictors of good response to medical
therapy.7 Despite surgical intervention being the gold standard
of treatment for constrictive pericarditis, it should be reserved
for patients who fail to respond to medical therapy as removal
of the visceral pericardium is a hazardous procedure, with in-
hospital mortality rates quoted as high as 12%.15 In contrast, as
demonstrated by our case, medical therapy can achieve a satisfac-
tory resolution of symptoms in a selective cohort of patients with
constrictive pericarditis where pericardial inflammation is the
dominant pathological mechanism. Multi-modality imaging is
therefore key in the management of these patients, as it can
help differentiate effusive-constrictive pericarditis from other
subtypes, enabling clinicians to steer the most appropriate course
of management. Furthermore, imaging provides information
about the progression of inflammation, allowing therapy to be
tailored as the clinical picture changes.15

Patient’s perspective
The patient expressed his gratitude to the team looking after him as
he was able to return to his usual activities without limitation. He was
particularly grateful to have avoided surgery, as the reduction in re-
covery time permitted an earlier return to work.

Conclusions
This case serves to demonstrate the importance of maintaining a high
index of suspicion of constrictive pericarditis in patients presenting
with heart failure and a sub-threshold NT-proBNP with an apparent-
ly ‘normal’ TTE, particularly in the presence of risk factors for con-
striction, such as previous cardiac surgery or chest radiotherapy.
We encourage clinicians to utilize appropriate multi-modality im-
aging investigations to allow prompt diagnosis but also guide the
management of these patients.
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Supplementary material
Supplementary material is available at European Heart Journal – Case
Reports online.

Slide sets: A fully edited slide set detailing these cases and suitable
for local presentation is available online as Supplementary data.
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