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Pericardial Diseases for Echo Hawaii 2022

• Echocardiographic Diagnostic Criteria for 
Constrictive Pericarditis

• Difference between pure and mixed 
Constrictive Pericarditis

• Prognostic parameters for patients with 
Constriction

• Pericarditis related to COVID 19



Hemodynamics in Constriction

CP1051850-19

Intracardiac pressure Δ <  intrathoracic pressure Δ
Interventricular dependence



Mitral Annulus Tissue Velocity
Constriction vs Myocardial Disease
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“ Mitral medial annulus velocity ≥ 8 cm/s suggests CP in pts with 

HF and normal EF”



1. Respiratory Ventricular Septal 
Motion Change  

2. Restrictive Mitral Inflow with or 
without Resp Variation

3. Medial e’ Vel ≥ 8 cm/sec
4. Expiratory Diastolic Flow Reversal in 

the Hepatic Vein
Expiratory Diastolic ReversalMedial e’ = 9 cm/sec

Interventricular Dependence

Hepatic Vein

Restrictive Mitral Inflow
75 yo male with heart failure and atrial fibrillation

T. Welch, LH Ling, and JK Oh et al Circ Imaging 2014



Annulus Paradoxus
PCWP vs E/e’ in CM and CP

Myocardial Diseases Constrictive Pericarditis
Ha et al Circulation  2001Nagueh et al JACC 1997



Pure vs Mixed (with CM) Constrictive Pericarditis
Annulus Paradoxus

Mitral medial e’ velocity is > 9 cm/s and E/e’ ratio is < 15 in 
almost all patients with pure constrictive pericarditis

Yang, Miranda et al. EJCVI 2020



52 yo man with HF, atrial fibrillation, and anasarca



52 yo man with HF, atrial fibrillation, and anasarca

Medial e’ = 8 cm/s, E/e’ = 18

HV Diastolic reversal with expiration

Constrictive Pericarditis 
with superimposed 
myocardial disease

DT = 120 
msec



52 yo man with HF, atrial fibrillation, and anasarca
Before Pericardiectomy

DT = 120 
msec

DT = 140 msec

After  Pericardiectomy



44 yo male with anasarca presented to ED, then to GI
Liver biopsy at home hospital












44 yo male with anasarca presented to ED, then to GI
Liver biopsy at home hospital

Lateral e’ = 14 cm/s Medial e’ = 18 cm/s
E/e’ =3

Mitral Inflow



44 yo male with anasarca

Medial e’ = 18 cm/s Medial e’ = 8 cm/s

52 yo male with anasarca

F/U  DT  200 msec , IVC small F/U  DT  140 msec , IVC large



Constrictive Pericarditis
e’ velocity and E/e’ are most prognostic !

Yang JH et al.  EJ CVI 2020

e’ < 
9

Mean PAP 
>20

E/e’ > 
15



49 yo male with recurrent pericardial effusion
COVID 19

● COVID 19 infection in July of 2021
● Gradual worsening of exertional dyspnea
● Large pericardial effusion treated with 

○ Pericardiocentesis
○ Pericardial window x 2

● His dyspnea continues
● Referred to Mayo Clinic  in Aug 2021

○ CRP  elevated to 67
○ SARS COVID PCR Positive



49 yo male with pericardial effusion after COVID 19
What is your next step?

1. NSAID and Colchicine
2. Rilonacept
3. Pericardiocentesis
4. PericardiectomyMedial e’ = 11 cm/s



Indicators of Poor Prognosis
Acute Pericarditis in 453 pts

● A specific cause found in 76 (17%)
● Complications in 95 (21%)

○ Recurrence in 83 (18%)
○ Tamponade in 14 (3%)
○ Constriction in 7 (1.5%)

● Women, large effusion, tamponade, failure of 
ASA/NSAID, steroid use were associated with 
increased complications

Imazio et al Circulation  May 2007



49 yo male with Effusive Constrictive Pericarditis
COVID 19

Managed with Pericardiocentesis and Colchicine/Indocin x 3 months
No recurrent pericardial effusion or symptoms in Nov. 12th 2021



50 yo woman with recurrent pericarditis
Doing well with gradual tapering of steroid
From 40 mg to 7 mg daily with 1 mg/2 weeks taper
Worst chest pain after 2nd dose COVID vaccination

November 2020 April 2021



Same as other acute and recurrent pericarditis

● Acute pericarditis
○ NSAID x 1 month and Colchicine 0.6 mg BID x 3 months

● Recurrent pericarditis
○ NSAID x 3 month and Colchicine 0.6 mg BID x 6 months

● If above treatment fails
○ Steroid
○ Anakinra or Rilonacept 
○ Pericardiectomy



SS Jain et al. JASE 2021A Hua  EHJ March 2020



Myocarditis and Pericarditis after COVID Vaccines

● 3,336 pericarditis from > 400 million 
doses

● Median Age  18 – 20 days ( 16 -42)
● Males  67 – 81 %
● 2nd dose > 1st dose
● Pfizer-BioNTech = Moderna

Oct 2020 from CDC Report



40 yo Female with Acute Pericarditis 1 yr Ago
Persistent SOB/Fluid Retention after Pericardial Window

VS motion
Ventricular Interdependence

IVC Plethora



40 yo Female with Constrictive Pericarditis
Mitral Inflow Restrictive

HV Expiratory Diastolic Reversal

Mitral medial e’ 16cm/s

Mitral lateral e’ = 17 cm/s



40 yo Female with Constrictive Pericarditis
Cardiac MRI



Pericardiectomy



Before and After Pericardiectomy
Tricuspid Regurgitation

Johnson et al Chest 1993

Before
After Pericardiectomy



Worsening Mitral Regurgitation after Pericardiectomy
Intraoperative TEE

Baseline After Pericardiectomy



THANK YOU
oh.jae@mayo.edu

The glory of medicine is that it is constantly 
moving forward, that there is always more to 

learn.  
Dr. Will Mayo

©2020 Mayo Foundation for Medical Education and Research  |  slide-30
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Samsung Mayo Data  from Lim et al. Heart 2021
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