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A 53-year-old male with a history of surgical pulmonary 
commissurotomy at the age of 12 presented with progres-
sive shortness of breath, right-sided pleural effusion, and 

peripheral edema. He was in atrial fibrillation with adequate 
rate control. Echocardiogram showed normal systolic biven-
tricular function and severe pulmonary regurgitation (dilated 
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Abstract
A 53-year-old man presented with symptomatic severe pulmonary valve regurgita-
tion. He underwent a diagnostic catheterization. A heavily calcified pericardium and 
the pressure tracings illustrate typical features of constrictive pericarditis physiology, 
including the "square root sign." This condition is important to recognize given the 
progressive nature and poor prognosis if untreated.

K E Y W O R D S

congenital heart disease, constrictive pericarditis, dip and plateau pattern, square root sign

F I G U R E  1   A, Selective coronary 
angiography of the right coronary artery 
showing no obstructive lesions, but 
revealing a remarkable radio-opaque 
aspect of the calcified pericardium. B, 
Simultaneous right and left ventricular 
pressure tracings showing diastolic pressure 
equalization in both chambers and the 
"square root sign" (encircled in red). Left 
ventricular rapid-filling wave (LVRFW) is 
accentuated (blue arrow). C, Pathological 
specimen of the surgically removed heavily 
calcified pericardium
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right ventricle with signs of volume overload; wide origin 
color flow regurgitation jet, dense continuous wave signal, 
steep deceleration [pressure half time 80  ms]). Patient re-
sponded well to diuretics and underwent a successful car-
dioversion, after which rhythm control strategy was pursued. 
A diagnostic cardiac catheterization was performed in the 
workup for a pulmonary valve replacement. How should the 
findings shown in Figure 1 be interpreted?

The diagnostic catheterization revealed constrictive peri-
carditis physiology. Extensive pericardial calcifications 
were evident during X-ray exposure. Mean right atrial pres-
sure was significantly elevated at 12  mm  Hg (SvO2 69%). 
Simultaneous right (SvO2 67%) and left (SaO2 98%) ven-
tricular pressure tracings revealed diastolic pressure equil-
ibration (23-26  mm  Hg) and the pathognomonic "dip and 
plateau pattern," also known as the "square root sign".1 Left 
ventricular rapid-filling (LVRFW) wave was accentuated and 
measured ±10mm Hg. LVRFW > 7mm Hg is representative 
of the increased early diastolic ventricular filling and is a sen-
sitive marker for constrictive physiology.2 Mean pulmonary 
artery pressure was 25  mm  Hg. Patient had no obstructive 
coronary artery disease. He underwent a resection of the 
heavily thickened and calcified pericardium and a pulmo-
nary valve replacement with a homograft. The postoperative 
recovery period was uneventful, and the patient is currently 
symptom-free 6 months after the operation.
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