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Background Constrictive pericarditis is characterized by the encasement of the heart by a stiff pericardium leading to impaired diastolic func-
tion, which ultimately leads to congestive heart failure.

Case summary We report a case of a young woman, who first presented to the ophthalmologist with the sudden appearance of floaters and
vision reduction. Eventually, invasive haemodynamic assessment led to the diagnosis of constrictive pericarditis leading to venous
congestion.

Conclusion Understanding the pathophysiology and integrating the results of invasive and non-invasive diagnostic work up is important in
making this challenging diagnosis.
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Learning points
• Floaters and vision loss can be presenting symptoms of venous congestion.

• If a non-invasive evaluation is inconclusive or discordant with clinical findings suggesting constrictive pericarditis, haemodynamic assess-
ment by cardiac catheterization should be performed.

Introduction
The normal pericardium is a double-layered sac that consists of fi-
broelastic tissue and contains a small amount of fluid. By exerting a
restraining force, the pericardium prevents sudden dilatation of the
cardiac chambers, restricts the anatomic position of the heart, and
likely delays the spread of infection. Constrictive pericarditis (CP)
is defined as an impedance to diastolic filling caused by loss of

elasticity of the pericardium.1 Idiopathic and/or viral pericarditis are
the predominant causes in Western countries, followed by post-
cardiac surgery and post-radiation.2 The diagnosis is challenging
because of non-specific symptoms and clinical signs as well as broad
differential diagnosis [i.e. restrictive cardiomyopathy (RCM), cor pul-
monale, and valve disease]. Most patients display elevated jugular
venous pressure, and this pressure fails to decline during inspiration
(Kussmaul’s sign).3 A stiff pericardium restricts inflow into the
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ventricles: in early diastole, there is initially a high driving pressure but
when the elastic limit of the pericardium is reached, an abrupt reduc-
tion in the pressure leads to a restrictive diastolic filling pattern.4 The
result is an increase of diastolic pressure in all four chambers at simi-
lar levels with a dip and plateau pattern seen on the invasive pressure
curves. Pericardiectomy with complete decortication is the treat-
ment of choice.1 Sodium restriction and diuretics are useful in the
preoperative period.

Timeline

Case description
A 35-year-old woman presented to the ophthalmologist because of
the appearance of many specks that seem to drift through her eye
field (floaters) as well as reduced vision. Her medical history was un-
remarkable. Examination revealed bilateral exudative retinal detach-
ment and dilated episcleral veins for which she received a broad
diagnostic work up, as shown in the timeline above, including chest
X-ray (Figure 1), lumbar puncture, brain magnetic resonance imaging
and cerebral angiography showing initially no causal disease. Extensive
blood analysis was normal besides mild elevated gamma-glutamyl
transferase (51 U/L, reference value 10–40 U/L). She had no short-
ness of breath; she only mentioned that exercising has always been
difficult due to poor endurance. Clinical examination was normal,
there were no clear signs of elevated central venous pressure and
no peripheral oedema. Following parameters are noted: blood pres-
sure 126/79 mmHg, heart rate regular at 75 bpm, body mass index of
26 kg/m2. An additional PET/CT scan to rule out a paraneoplastic phe-
nomenon showed congestive hepatomegaly, also referred to as a nut-
meg liver and associated perihepatic fluid (Figure 2). The pericardium
was slightly thickened and calcified (Figure 3). Although a pericardial
thickness of more than 4 mm on CT scan is predictive of CP, up to
20% of patients with normal pericardial thickness can still develop
CP so it yields low sensitivity.5 Ultimately, the patient was referred
to the cardiology department: transthoracic echocardiography docu-
mented dilatation of the inferior vena cava with reduced (<50%) res-
piration collapsibility, but no other direct or indirect signs of
pulmonary hypertension and diastolic function was classified as nor-
mal based on mitral inflow pattern (E/A ratio of 2), normal deceler-
ation time and normal peak early diastolic mitral annular velocity
(Figure 4). Pulmonary embolism was excluded by CT pulmonary
angiogram and there was a pulsatile flow in portal vein on Doppler
echography. Owing to the findings of venous congestion throughout
the body and the discordant non-invasive evaluation, the patient was
scheduled for haemodynamic assessment by right heart catheteriza-
tion. This showed high end-diastolic, equalized (within 5 mm Hg)
pressures in all four chambers (21 mm Hg). The cardiac output was
normal (5.8 L/min). The waveform of pressure measurements in dia-
stole followed a dip and plateau pattern (square root sign) suggestive
of pericardial constriction (Figure 5). Necking of the superior vena
cava entering the right atrium through the pericardium was also pre-
sent (Figure 5). The patient was planned for surgical pericardiectomy
with the specimen examination revealing no abnormalities apart from
some element of fibrosis. During the following months, the patient’s
symptoms of floaters and reduced vision resolved.

17/12/2019 Ophthalmologist: floaters and reduced vision

• Bilateral exudative retinal detachment and dilated

episcleral veins

• Lumbar puncture: exclusion

Vogt-Koyanagi-Harada syndrome

• MR angiography brain: possible carotid cavernous

fistula

• Lab results: exclusion auto-immune disorders and

viral diseases

• Start corticosteroids

26/12/2019 Rheumatologist: exclusion of auto-immune disorders,

normal chest X-ray

02/01/2020 Cerebral angiography: exclusion of carotid cavernous

fistula

23/01/2020 Ophthalmologist follow-up:

• Bilateral exudative retinal detachment and dilated

episcleral veins: no changes

• Stop corticosteroids

31/01/2020 Full body PET/CT scan:

• Hepatomegaly, ascites: nutmeg liver

• Slightly thickened pericardium

10/02/2020 CT pulmonary angiography showed no pulmonary

embolism

10/02/2020 Gastroenterology:

• Abdominal paracentesis: dry tap

• Lab results: slightly elevated gamma-glutamyl

transferase

• Normal doppler sonography of the liver

• Work up for liver failure: negative

15/02/2020 Cardiology:

• No signs of congestion, minimal exertional

shortness of breath

• Rest ecg: sinus rhythm, incomplete right bundle

branch block

• Echocardiography: no restrictive filling pattern,

dilated vena cava inferior with reduced

collapsibility

09/03/2020 Cardiology and gastroenterology: planning invasive

pressure curves to rule out shunts, pulmonary

hypertension, or constrictive pericarditis

12/03/2020 Right heart catherization:

• High end-diastolic pressures

• Square root sign

• Necking of the vena cava superior entering right

atrium

05/05/2020 Cardiac surgery consultation: indication for

pericardiectomy, low operative risk score

02/07/2020 Pericardiectomy, specimen examination showed

fibrosis and further no abnormalities

01/07/2021 Cardiology and ophthalmologist

• Normal cardiac follow-up

• Regression of retinal detachment
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Discussion
Patients with CP typically present with symptoms related to fluid
overload and/or reduced cardiac output.6 Floaters and vision loss
as presenting symptoms are rarely described in the current litera-
ture. The time between first presentation and pericardiectomy was
7 months, highlighting the challenging diagnostic process. The nut-
meg liver seen on computed tomography pointed in the direction
of congestive heart failure. This appearance is most pronounced
in the periphery of the liver during the portovenous phase and re-
turns to normal in the delayed phase. It is caused by perfusion

abnormality; the areas of lower attenuation correspond to areas
with decreased portal blood flow due to hepatic congestion.7

Various conditions can give rise to a nutmeg liver, including right
ventricular failure, CP, valvulopathy, pulmonary hypertension,
congenital heart diseases, hepatic veno-occlusive disease, and
Budd–Chiari syndrome. In 1896, the concept of Pick’s disease was
introduced, which represents patients with CP who had concomi-
tant ascites and hepatomegaly.3 Invasive hemodynamic evaluation is
occasionally needed to confirm the diagnosis, particularly in pa-
tients with suboptimal or non-diagnostic echocardiographic find-
ings in whom cross-sectional imaging is non-specific.3 Typical
haemodynamic findings in CP include the square root sign in the
RV and LV diastolic pressure tracings, often with an absent
a-wave and equalization of the diastolic plateau pressure tracings
in the four heart chambers.6 Differentiation with RCM can be chal-
lenging and is often based on pressure differences during respir-
ation. On inspiration, the intrathoracic pressures decrease while
LV diastolic pressure in CP remains high, the net effect is a reduc-
tion in the pressure gradient for ventricular filling. Decreased left
ventricular filling during diastole allows more room for right ven-
tricular filling, which leads to a septal shift/bounce and an increase
in right-sided inflow.6 The opposite sequence occurs in expiration.
These findings are not present in RCM in whom the left ventricular
and right ventricular pressures are concordant during the respira-
tory cycle. Unfortunately, our patient was anxious during the pro-
cedure for which she received sedatives leading to impaired
Valsalva testing, ventricular interdependence could thus not be
tested. Serum (NT-pro)BNP levels could also be useful as a differ-
entiating biomarker. In CP, there is no stretch on the myocardium
because of the pericardial constrictive effect. In contrary, in RCM,
the restrictive effect is in ventricular myocardium which produces
significant atrial stretch and higher (NT-pro)BNP levels.8 The cause
of CP is undetermined in the presented case although, an asymp-
tomatic or forgotten bout of viral pericarditis may have been the
inciting event. The risk of progression to CP is related to the aeti-
ology: low (<1%) in viral and idiopathic pericarditis, intermediate

Figure 1 Chest X-ray.

Figure 2 Full body PET/CT scan: nutmeg liver with perihepatic
fluid.
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(2–5%) in immune-mediated pericarditis and neoplastic pericardial
diseases and high (20–30%) in bacterial pericarditis, especially puru-
lent pericarditis.2,6 The aetiology of CP has an important impact on

long-term survival after successful pericardiectomy and is best for
patients with idiopathic constriction. In one series, the 7-year sur-
vival rate after surgery for patients with idiopathic CP was 88%.9

Figure 3 Full body PET/CT scan: pericardium is slightly thickened and calcified.

Figure 4 Echocardiography showing slightly (supra)normal diastolic function (E/A ratio 2, normal deceleration time end normal peak early dia-
stolic mitral annular velocity (medial and lateral e’), dilated inferior vena cava.
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Conclusions
Constrictive pericarditis should always be considered in patients with
signs of chronic fluid congestion. Because of the atypical presenta-
tion, there is often a significant delay in diagnosis and treatment. In
equivocal cases, where non-invasive evaluation is inconclusive or dis-
cordant with clinical findings, haemodynamic assessment by cardiac
catheterization should be performed.
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Seferovic P, Swedberg K, Tomkowski W, ESC Scientific Document Group. 2015
ESC Guidelines for the diagnosis and management of pericardial diseases. Eur. Heart
J 2015;36:2921–2964.

7. Li YL, Lee KH, Cheng AKC, Yu ML. Nutmeg liver. Abdom Radiol 2018;43:1275–1276.
doi:10.1007/s00261-017-1283-4.

8. Parakh N, Mehrotra S, Seth S, Ramakrishnan S, Kothari SS, Bhargava B, Bahl VK. NT
pro B type natriuretic peptide levels in constrictive pericarditis and restrictive cardio-
myopathy. Indian Heart J 2015;67:40.

9. Bertog SC, Thambidorai SK, Parakh K, Schoenhagen P, Ozduran V, Houghtaling PL,
Lytle BW, Blackstone EH, Lauer MS, Klein AL. Constrictive pericarditis: etiology
and cause-specific survival after pericardiectomy. J. Am. Coll 2004;43:1445–1452.
doi: 10.1016/j.jacc.2003.11.048

Figure 5 Waveform of pressure measurements showing square root sign (circle) left, necking of the superior vena cava entering right atrium right.

Constrictive pericarditis 5

http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytac287#supplementary-data
https://doi.org/10.1016/j.ejcts.2009.03.004
https://doi.org/10.1161/CIRCULATIONAHA.111.018580
https://doi.org/10.1016/S0140-6736(04)15648-1
https://doi.org/10.1016/S0140-6736(04)15648-1
https://doi.org/10.1136/heart.86.6.619
https://doi.org/10.1161/01.CIR.0000087606.18453.FD
https://doi.org/10.1161/01.CIR.0000087606.18453.FD
https://doi.org/10.1007/s00261-017-1283-4
https://doi.org/10.1016/j.jacc.2003.11.048

	An eye-opening case report of constrictive pericarditis
	Introduction
	Timeline
	Case description
	Discussion
	Conclusions
	Lead author biography
	Supplementary material
	References


