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Abstract
Constrictive Pericarditis (CP) is an uncommon but 

potentially curable condition, typically presenting with right-
sided heart failure and impaired ventricular filling. Diagnosis 
can be challenging and requires a structured approach that 
integrates various cardiovascular imaging modalities. This 
article offers a practical guide, based on evidence and clinical 
experience, for the step-by-step recognition of Constrictive 
Pericarditis, highlighting echocardiographic findings.
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Introduction
Constrictive pericarditis is a condition resulting from 

chronic inflammation of the pericardium, which culminates 
in fibrosis, thickening, and calcification, leading to marked 
restriction of cardiac chamber filling. Although it may develop 
as a complication of acute pericarditis, progression to the 
constrictive form usually occurs over months to years.

Etiologies include systemic infections, prior cardiac surgery, 
malignancy, radiotherapy, particularly mediastinal irradiation, 
autoimmune diseases, and idiopathic causes. In endemic 
countries, tuberculosis is a major cause.¹,²

 Clinical suspicion most often arises in patients with right-
sided heart failure, characterized by systemic congestion 
(hepatic congestion, anasarca, cardiac cirrhosis) and features 
of low cardiac output, such as fatigue, cardiac cachexia, and 
muscle weakness. Additional findings may include a pericardial 
knock on physical examination and electrocardiographic 
abnormalities, such as low QRS voltage and nonspecific ST- 
and T-wave changes. In this setting, cardiovascular imaging 
plays a central role in establishing the diagnosis and guiding 
management (Center Figure). DOI: https://doi.org/10.36660/abcimg.20250063i
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This article aims to present a practical, evidence-based 
diagnostic flowchart for the evaluation of CP, with emphasis 
on the sequential use of imaging modalities.

Pathophysiology of CP
Following pericardial injury, an inflammatory cascade 

is triggered, involving innate immune mechanisms with 
activation of the NLRP3 inflammasome and release of 
proinflammatory cytokines, particularly those of the IL-1 
family. This inflammatory response promotes cellular 
infiltration, amplifying and sustaining the autoinflammatory 
process. Over time, persistent inflammation leads to fibroblast 
proliferation, granulation tissue formation, pathological 
neovascularization, and progressive pericardial thickening. 
This process may progress to fibrosis and calcification, 
ultimately leading to CP.3,4

Under physiological conditions, the pericardium has 
sufficient elasticity to accommodate changes in cardiac 
volume. In CP, pericardial thickening restricts ventricular 
expansion during diastole.

From a hemodynamic standpoint, two key mechanisms 
stand out: 

1.	 Dissociation between intrathoracic and intracardiac 
pressures, caused by the rigid pericardium, which 
prevents normal transmission of respiratory variations; 

2.	 Marked ventricular interdependence, in which increased 
venous return to the right chambers during inspiration 
results in reduced filling of the left chambers, due to 
interventricular septal shift toward the Left Ventricle (LV), 
secondary to the inability of the Right Ventricle (RV) free 
wall to expand as a result of the restriction imposed by 
the thickened pericardium.5

Thus, ventricular filling during diastole is initially rapid 
but is abruptly interrupted by pericardial constraint, leading 
to increased filling pressures in the right chambers, reduced 
preload in the left chambers, and decreased cardiac output. 

Finally, inflammatory and hemodynamic alterations also 
contribute to sodium and water retention through activation 
of the sympathetic nervous system and the renin–angiotensin–
aldosterone system, perpetuating symptoms and complicating 
clinical management. 

Early recognition of constrictive pericarditis allows 
appropriate indication of pericardiectomy, which may be 
curative and restore normal diastolic function in many patients. 

Clinical presentation and diagnosis
Loss of normal pericardial compliance restricts diastolic 

ventricular filling, resulting in a clinical syndrome dominated 
by right-sided heart failure. In advanced stages, this 
presentation is frequently misinterpreted as primary hepatic 
or renal disease.6

Exertional dyspnea is among the most common symptoms 
and often develops insidiously, reflecting elevated pulmonary 
venous pressures and reduced cardiac output. Fatigue is 
another frequent complaint and is directly related to decreased 
peripheral perfusion. Patients commonly present with bilateral, 
ascending peripheral edema as a sign of systemic congestion. 

Ascites, in turn, occurs in approximately half of cases and may 
be disproportionate to the degree of edema, misleadingly 
suggesting primary liver disease.7

Other findings include abdominal fullness, anorexia, and 
early satiety, frequently related to hepatoesplenic congestion. 
In advanced cases, cachexia may be present.

Physical examination should focus on characteristic findings 
such as Kussmaul’s sign (paradoxical inspiratory jugular venous 
distension), pulsus paradoxus (a > 10 mmHg inspiratory 
decline in systolic blood pressure), and the classic pericardial 
knock, an early diastolic sound best heard at the mitral or 
tricuspid area, indicating abrupt cessation of ventricular filling.

When present together, these findings should strongly raise 
suspicion for CP and prompt comprehensive evaluation using 
complementary imaging modalities (Figure 1).

CP encompasses subtypes with important diagnostic and 
therapeutic implications.

•	 Transient Constrictive Pericarditis (TCP): associated 
with active inflammation and reversible pericardial 
thickening, characterized by spontaneous resolution 
or resolution after anti-inflammatory therapy (NSAIDs, 
colchicine, or corticosteroids); early identification is 
important to avoid unnecessary pericardiectomy.6,7

•	 Effusive-Constrictive Pericarditis (ECP): defined by 
persistence of constrictive physiology after drainage 
of a significant pericardial effusion (PEff). The classic 
hemodynamic finding is the persistence of elevated 
right atrial pressure after pericardiocentesis. Currently, 
ECP can be identified by echocardiography through the 
presence of constrictive features after drainage.6,7

CP’s main differential diagnosis is restrictive cardiomyopathy, 
particularly infiltrative diseases such as amyloidosis and 
sarcoidosis. The distinction is based on clinical presentation, 
hemodynamic assessment, and imaging studies. 

Among imaging diagnostic modalities, the following can 
be highlighted:

•	 Transthoracic Echocardiography (TTE): first-line 
examination for anatomical and hemodynamic 
assessment of CP. Transesophageal and stress 
echocardiography are generally unnecessary for 
establishing the diagnosis. Limitations: inability to 
identify active inflammation or fibrosis.

•	 Computed Tomography (CT): gold standard for 
the identification of pericardial calcifications and for 
surgical planning, allowing detailed visualization of the 
relationship with adjacent structures.

•	 Cardiac Magnetic Resonance (CMR): a complementary 
modality that assesses pericardial thickening (>3 mm), 
edema (T2-STIR), inflammation (LGE), and therapeutic 
response. It is also useful for surgical planning and 
follow-up of reversible forms. 

•	 Cardiac Catheterization (CC): used when noninvasive 
tests are inconclusive. It demonstrates equalization of 
diastolic pressures, the square root sign, and respiratory 
discordance between RV and LV systolic pressures. 
Although invasive, it remains a reference standard for 
confirmation in equivocal cases.
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Table 1 summarizes the main indications for each diagnostic 
method.

Echocardiographic evaluation: step by step

During echocardiographic evaluation, techniques such 
as M-mode and Doppler are mandatory. For optimal 
echocardiographic assessment, a respirometer should always 
be used, particularly for evaluation of parameters such as septal 
motion, variation of atrioventricular flows, hepatic vein Doppler, 
and superior vena cava Doppler. 

The main echocardiographic criteria include:

1.	 Pericardial thickening: although not always present, 
identification of a thickened or calcified pericardium is 
suggestive, in addition to assessment of pericardial effusion.

2.	 Characteristic hemodynamic changes:

•	Respiratory-related septal bounce: abrupt motion 
of the interventricular septum during diastole, with 
anterior displacement during inspiration and posterior 
displacement during expiration (Figure 2), reflecting 
exaggerated ventricular interdependence.

•	Respiratory variation of mitral and tricuspid inflow 
velocities: inspiratory variation of mitral inflow (E 
wave) greater than 25% and tricuspid inflow (E wave) 
greater than 40%.

•	Restrictive diastolic filling pattern: E/A ratio greater 
than 2 and mitral E-wave deceleration time shorter 
than 140 ms. 

•	End-diastolic expiratory reversal velocity in the 
hepatic vein: a ratio between end-diastolic reversed 
and forward flow velocity ≥ 0.8 is highly specific. 

3.	 Tissue Doppler findings:
•	Preserved or increased medial mitral annular e′ velocity: 

medial e′ velocity ≥ 9 cm/s is highly specific for CP.
•	“Annulus reversus”: medial e′ velocity exceeds lateral 

e′ velocity, due to the effect of pericardial restriction.
4.	 Dilation and lack of collapse of the inferior vena cava and 

hepatic veins: indicative of elevated right atrial pressure.
 
The combination of these findings increases diagnostic 

accuracy; particularly, the presence of respiratory septal shift 
associated with medial e′ velocity ≥ 9 cm/s or expiratory 
diastolic reversal of hepatic venous flow shows high sensitivity 
and specificity for the diagnosis of CP.7

Figure 1 – Clinical presentation of Constrictive Pericarditis

CONSTRICTIVE PERICARDITIS
CLINICAL PRESENTATION

CLINICAL SIGNS

CLINICAL FORMS
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Effusive-Constrictive 
Pericarditis (ECP)
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Pericardial 
Knock
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Early satiety

Table 1 – Indications for Imaging Modalities in Constrictive 
Pericarditis

TTE
Initial examination to assess function and 
hemodynamics; detection of suggestive signs of CP.

CMR
Identification of active inflammation, fibrosis, and 
pericardial thickening.

TC Assessment of calcifications and preoperative planning.

CC
Definitive diagnosis in cases with inconclusive 
findings; detailed hemodynamic assessment.
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A landmark Mayo Clinic study evaluated 130 patients with 
surgically confirmed CP and identified five key echocardiographic 
variables derived from prior investigations: interventricular 
septal motion abnormalities (including respirophasic septal shift 
and septal bounce), respiratory variation in mitral inflow E-wave 
velocity, septal mitral annular e′ velocity, the septal-to-lateral e′ 
ratio, and expiratory diastolic reversal of hepatic venous flow.8

In addition to these variables, the use of global longitudinal 
strain and three-dimensional echocardiography may provide 
additional information.

The integrated use of anatomical and functional criteria is 
essential to differentiate constrictive pericarditis from restrictive 
cardiomyopathy (Table 2) and other causes of diastolic heart failure.

Figure 3 demonstrates a practical flowchart for the 
echocardiographic diagnostic approach in suspected constrictive 
pericarditis.

Differential Diagnosis: Constrictive Pericarditis vs. 
Restrictive Cardiomyopathy

Constrictive pericarditis and restrictive cardiomyopathy 
share symptoms of diastolic dysfunction, but there are marked 
differences, as summarized in Table 3.

Conclusion
Constrictive pericarditis (CP) is a complex but potentially 

treatable condition; its diagnosis requires a systematic 

Figure 2 – Respiratory variation in interventricular septal motion.

approach that combines clinical signs and imaging tools. 
While echocardiography remains the cornerstone of initial 
evaluation, multimodality imaging is essential for identifying 
active inflammation and fibrosis and guiding therapeutic 
decision-making.  Adoption of a structured diagnostic protocol 
facilitates early recognition, avoids unnecessary interventions, 
and ultimately improves patient outcomes.
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Table 2 – Main clinical, echocardiographic, and laboratory characteristics for differential diagnosis

Characteristic Constrictive pericarditis Restrictive cardiomyopathy

Paradoxical pulse Present in 1/3 of cases Rarely

Pericardial knock Frequently Absent

ECG with low QRS voltage Frequently Rarely

Respiratory variation in mitral/tricuspid flows Marked Absent or slight

Septal bounce Present Absent

Ventricular wall thickness Normal Increased

Dip-plateau pattern on catheterization Present Variable

BNP Normal or slightly high Elevated

Figure 3 – Echocardiographic evaluation in Constrictive Pericarditis.

Echocardiographic Evaluation

Suspected Constrictive Pericarditis

1. E/A ratio > 0.8
2. Medial e’ wave ≥ 9 cm/s
3. Annulus reversus - medial e’ 
> lateral e’
4. Expiratory reverse flow 
velocity in the hepatic vein / 
Anterograde flow velocity in the 
hepatic vein ≥ 0.8

Doppler

1. Pericardial thickening
2. Septal bounce
3. Dilation of the inferior vena 
cava and hepatic veins
4. Absence of respiratory 
variation in the inferior vena 
cava

Anatomical and 
functional

Table 3 – Imaging parameters for differential diagnosis

Characteristic Constrictive pericarditis Restrictive cardiomyopathy

Pericardial thickening Frequently Absent

lateral (tissue Doppler) Preserved or increased Reduced

Late pericardial enhancement (MRI) Frequently Absent

Septal bounce Present Absent

Ventricular interdependence Pronounced Minimum
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