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Background Cholesterol pericarditis (CP) remains a rare pericardial disease characterized by chronic pericardial effusions with
high cholesterol concentrations with or without the formation of cholesterol crystals. Effusions are often large and
can cause ventricular compression and subsequent pericardial adhesion formation. CP can be idiopathic but has
associations with rheumatoid arthritis (RA), tuberculosis and hypothyroidism.

...................................................................................................................................................................................................
Case summary We present a case of a 72-year-old male with a background of seropositive RA with a finding of an incidental peri-

cardial effusion on computed tomography thorax abdomen and pelvis. Transthoracic echocardiogram demon-
strated a large effusion with echocardiographic features of tamponade. On review, he was breathless with a raised
venous pressure, bilateral ankle oedema, and pulsus paradoxus was present. Pericardial drainage was performed
with fluid analysis demonstrating a cholesterol concentration of 8.3 mmol/L and numerous cholesterol crystal for-
mation. Interval imaging demonstrated recurrence of the effusion with pericardial thickening and progressive con-
striction. He remained asymptomatic and underwent a successful pericardial window. At present, he is under close
clinical outpatient surveillance with symptoms guiding a future pericardiectomy if warranted.

...................................................................................................................................................................................................
Discussion CP can present as an emergent situation with signs and symptoms of acute heart failure with prompt pericardio-

centesis required in cases of clinical tamponade. However, the disease course is often one of chronicity with
relapsing large effusions that tend to recur following drainage, with the development of pericardial constriction
necessitating pericardiectomy for definitive management.
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Learning points
• Cholesterol pericarditis (CP) is characterized by chronic, large pericardial effusions that often reaccumulate following percutaneous

drainage.
• Pericardiectomy is recommended as a safe and effective treatment for symptomatic cases of effusive-constrictive CP who have failed med-

ical therapy.
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Introduction

Cholesterol pericarditis (CP) is a rare pericardial disease character-
ized by chronic effusions with high pericardial fluid cholesterol con-
centrations with or without the formation of cholesterol crystals.1

First described in 1919 by Alexander as having a ‘gold-paint’ appear-
ance2; effusions are often large with associated ventricular compres-
sion and subsequent pericardial adhesion formation.3 We present a
case of effusive-constrictive CP with clinical and echocardiographic
features of tamponade in a patient with established rheumatoid arth-
ritis (RA).

Timeline

Case presentation

A 72-year-old Caucasian male under investigation for macroscopic
haematuria underwent a computed tomography thorax abdomen
and pelvis and was found to have an incidental encysted pericardial ef-
fusion (Figure 1). Past medical history included seropositive RA man-
aged on anti-tumour necrosis factor a (TNFa) therapy for over
7 years. Additionally, he had a previous surgically excised rhabdomyo-
sarcoma, exogenous steroid-related adrenal suppression, and benign
bladder polyps. He was an ex-smoker with a 100-pack year history
and there was a strong family history of malignancy in both his
parents. Medication history on admission included weekly etanercept
injections and hydrocortisone 20 mg o.d.

Urgent transthoracic echocardiogram (TTE) demonstrated a large
pericardial effusion (Figure 2) with a small right ventricular (RV) cavity
and impaired long-axis systolic function. There was evidence of right
atrial systolic and RV mid-diastolic free-wall collapse with a dilated
and non-compliant inferior vena cava (Supplementary material on-
line, Video S1). Given the concerning features of tamponade, he was
admitted for urgent clinical assessment and management.

On questioning, he reported mildly increased shortness of breath
on exertion with no associated chest pain or orthopnoea. On exam-
ination, his wrists demonstrated ulnar deviation with chronic swan
neck and boutonnière deformities of the digits, but no active syno-
vitis. Venous pressure was elevated to the mid-neck with mild pitting
oedema to the ankles. Heart sounds were quiet with no added
sounds and lung fields were clear. Blood pressure on arrival was 142/
89 mmHg with a 11 mmHg systolic fall on inspiration. A 12-lead elec-
trocardiogram demonstrated right axis deviation, anterior Q-waves,
and low voltage complexes (Figure 3).

He underwent urgent pericardial drainage via the subxiphoid ap-
proach under ultrasound guidance. The drain was easily inserted
without complication and 400 mLs of dark haemoserous fluid was
drained. TTE confirmed resolution of the RV free-wall collapse and
his pulse waveform had recovered. Pericardial fluid analysis demon-
strated an elevated cholesterol count of 8.3 mmol/L (normal; 0.5–1
mmol/L) (Table 1). No malignant cells were present on microscopy
but numerous cholesterol crystals, foamy xanthomatous macro-
phages, and giant cells were seen. Extended blood profile during ad-
mission showed a total cholesterol of 5 mmol/L (normal; <4 mmol/L)
and a new diagnosis of type II diabetes with a haemoglobin A1c of
122 mmol/mol (normal: <42 mmol/mol).

The diagnosis of CP was made and TTE conducted 48 h later
demonstrated a small rim of pericardial fluid with the drain subse-
quently removed. Colchicine 500 mg b.i.d. was commenced, and a ur-
ology consult was obtained given the self-limiting episode of
haematuria; no definite evidence of malignancy was identified on re-
view of the imaging. TTE prior to discharge (4 days following drain re-
moval) demonstrated recurrence of the effusion; 18 mm anterior to
the right heart with no free-wall collapse and a preserved RV longitu-
dinal systolic function (Supplementary material online, Video S2).
Symptomatically the patient had improved and was discharged with
planned surveillance TTEs.

Two weeks later, he attended for a repeat TTE which demon-
strated a stable effusion size but new RV free-wall late-diastolic col-
lapse and mild constrictive features with inspiratory septal flattening
and pericardial thickening (Supplementary material online, Video S3).

......................................................................................................
Date Event

November 2019 Finding of an incidental encysted pericardial ef-

fusion on computed tomography thorax ab-

domen and pelvis.

Day 0 Transthoracic echocardiogram (TTE)—large

pericardial effusion; maximum depth 38 mm

with evidence of tamponade.

Admission

Day 1

Patient review: dyspnoea, bilateral ankle oe-

dema, and raised venous pressure. Pulsus

paradoxus noted with electrocardiogram

demonstrating low-voltage complexes.

þ6 h Pericardiocentesis with 400 mLs of dark hae-

moserous fluid drained.

Day 3 TTE—small rim of effusion and pericardial drain

removed.

Cholesterol pericarditis confirmed with high

fluid cholesterol concentration and crystal

formation.

Day 7 TTE—reaccumulation of pericardial fluid;

18 mm anterior to right heart.

Discharged with planned surveillance

echocardiograms.

Day 20 TTE—new features of constriction and mid-

diastolic right ventricular collapse.

Admitted for clinical review.

Admission

Day 20–24

Patient asymptomatic. Raised venous pressure

with no ankle oedema.

Computed tomography thorax demonstrated

thickened pericardium of 4.8 mm.

Referred for pericardial window.

1 month TTE—ongoing constrictive features with prom-

inent septal bounce and hepatic vein diastolic

flow reversal. Patient remained

asymptomatic.

3 months Pericardial biopsy and window performed at

regional cardiothoracic centre.

Present day Symptom surveillance in the cardiology

outpatients.

2 S. Shergill et al.
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Figure 1 Contrast enhanced computed tomography thorax abdomen and pelvis in arterial phase with soft tissue windowing demonstrating the inci-
dental encysted pericardial effusion (arrowed) in axial plane (A) and sagittal plane (B).

Figure 2 Transthoracic echocardiogram demonstrating the large pericardial effusion dimensions. (A) Parasternal long-axis with 11 mm posterior to
the left ventricle. (B) Apical four-chamber with 33 mm anterior to right atrium. (C) Subcostal window with 36 mm anterior to right ventricle. (D)
38 mm apically in subcostal SAX.
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Computed tomography thorax demonstrated a thickened pericar-
dium of 4.8 mm with a distorted cardiac border against the visceral
pericardium suggesting a loss of compliance (Figure 4). On assess-
ment, he was asymptomatic with no change in exercise capacity and
haemodynamically stable with no evidence of pulsus paradoxus.
Venous pressure was raised at 6 cm with no peripheral oedema.
Prednisolone 30 mg o.d. was commenced alongside colchicine and he
was discharged given his clinical stability. Given the constrictive fea-
tures he was planned for a pericardial window.

Further surveillance TTEs demonstrated progressive constrictive
features with a thickened pericardium of 5 mm posterior to the left
ventricle, prominent septal bounce and dilated hepatic veins with dia-
stolic flow reversal (Supplementary material online, Video S4).
Ongoing echocardiographic evidence of ventricular compression was
seen, yet the patient remained asymptomatic with no clinical evi-
dence of tamponade.

Our patient underwent a pericardial window in the coming
months. On table transoesophageal echocardiogram confirmed a
large anterior collection with a thickened pericardium. An upper mid-
line subxiphoid approach with a 2 cm diameter window was created.
Multiple adhesions over the ventricles were noted and 300 mL of tur-
bid yellow fluid was drained. Histopathological examination revealed
a fibrotic pericardium with granulation tissue and haemosiderin
deposits. He remained clinically stable and was discharged with on-
going follow-up in the cardiology clinic, with symptoms guiding a fu-
ture pericardiectomy if warranted.

Discussion

In 49% of cases, CP tends to be idiopathic, whilst other cases have
been attributed to RA, tuberculosis, and hypothyroidism.4,5 Less
commonly associations exist with renal polycytosis, heart failure,
myocardial infarction and metastatic carcinomas.4,5 In our clinical
case, no evidence of malignancy was identified; making his RA, al-
though quiescent the most likely underlying aetiology. A diagnostic
aid in CP is the finding of pericardial fluid cholesterol levels greater
than 1.8 mmol/L; significantly more than standard 0.5–1 mmol/L with
associated cholesterol crystal formation on microscopy.6 In our case,
the clinical course, elevated pericardial cholesterol concentration
and cholesterol crystals on histopathological examination allowed
the diagnosis to be made.

During first presentations of CP, patients tend to develop signs
and symptoms of heart failure with fatigue, dyspnoea, and chest pain
predominating. The disease course is one of chronic, large effusions7

that accumulate slowly over time, often allowing them to be haemo-
dynamically well tolerated by the patient. As seen in our case, prompt
pericardiocentesis is required in cases of clinical tamponade but

Figure 3 Admission electrocardiogram demonstrating sinus rhythm, anterior Q-waves, right axis deviation, and low voltage complexes.

.................................................................................................

Table 1

Pericardial fluid analysis Results

Macroscopic appearance Opaque watery brown fluid

White blood cells Nil seen

Gram stain Organisms not seen

Culture No growth after 48 hours incubation

Acid fast bacilli Negative

Glucose 11.3mmol/L

Total protein 52 g/L

Lactate dehydrogenase Haemolysed

Cholesterol 8.3mmol/L

4 S. Shergill et al.
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seldom the definitive management with effusions often
reaccumulating.4,8

Rarely, effusive-constrictive CP can develop; hallmarked by tense
effusions causing ventricular compression and adherence of the vis-
ceral pericardium to the heart.3 Diagnosis requires persistently ele-
vated right atrial pressures following decompression of the
associated effusion.9 Echocardiographic evidence of constriction with
associated tamponade and the operative findings of a thickened, fi-
brotic pericardium with adhesion formation strengthens our diagno-
sis of effusive-constrictive CP.

The management of any underlying disease process is important to
firstly address in cases of CP; a case of massive effusion and tampon-
ade secondary to subclinical hypothyroidism was treated successfully
with thyroxine supplementation.10 However, the long-term manage-
ment often warrants surgical intervention in cases of chronic and
relapsing CP. The most effective means of surgical management
remains a pericardiectomy.11 In our case, the patient was receiving
high intensity anti-TNFa therapy and with recurrent effusions, ven-
tricular compression and pericardial constriction, surgical interven-
tion was necessary.

The European Society of Cardiology Task Force recommend peri-
cardiectomy as a safe and effective first-line treatment in cases of
chronic effusive-constrictive pericarditis for symptomatic relief and
reduction of relapses in cases of failed medial therapy.12 Historically,
pericardiectomy for constrictive pericarditis carried a high morbidity
and mortality,13 however advances in surgical techniques now quote
an operative mortality of 6–12%.14 Complete pericardiectomy is
often a challenging procedure; requiring extensive sharp dissections
of the visceral pericardium to allow adequate ventricular motion;
however, it remains an effective means of definitive treatment.15

As a physician, careful patient selection is key; cases of chronic and
symptomatic CP with class III-IV heart failure should be considered
for pericardiectomy.12 In our case, the patient was symptom free and
haemodynamically stable; therefore, a pericardial window was opted
for until significant symptoms develop to warrant a more complete,
yet extensive surgical procedure.

Conclusion

CP is a chronic relapsing condition that should be considered as part
of the differential in patients presenting with recurrent episodes of
pericarditis with associated large effusions. Pericardiocentesis pro-
vides short-term relief with surgical intervention often warranted for
definitive management to allow freedom from the sequelae of peri-
cardial constriction and heart failure alongside control of any underly-
ing disease process.
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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 this case and suitable for
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.

Figure 4 Interval unenhanced computed tomography thorax with soft tissue windowing in axial plane demonstrating the thickened parietal pericar-
dium of 4.8 mm (arrowed green) and distorted cardiac border against the visceral pericardium (arrowed orange).
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