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Reverse Rivero-Carvallo’s sign
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A middle-aged woman
with chronic atrial fibrilla-
tion (AF) presented with
dyspnoea on exertion.
Physical examination
showed a distended jugu-
lar vein, peripheral
oedema, and positive
Kussmaul’s sign. In con-
trast to the Rivero-
Carvallo’s sign, the sys-
tolic murmur reduced
during inspiration and
increased during expira-
tion (Panel A,
Supplementary data
online, Sound S1). The
electrocardiogram
showed sinus bradycardia
instead of AF.
Echocardiography con-
firmed dilated right
atrium and ventricle with
severe tricuspid regurgi-
tation (TR). Furthermore, tricuspid annular (TA) dilatation during inspiration led to incomplete valve closure, increasing TR severity (Panel
B, inspiration; Panel C, expiration, Supplementary data online, Video S1). Sudden changes from AF to sinus bradycardia were assumed to be
the cause of right-sided heart failure. Cilostazol was administered to increase the heart rate and diuretics for volume reduction. Two weeks
later, the patient improved with an increased heart rate, no jugular vein distension, and resolution of oedema. No cardiac murmurs were
heard on inspiration or expiration, and echocardiography showed only mild TR. The Rivero-Carvallo’s sign shows increase in systolic mur-
mur of TR during inspiration. As venous return increases during inspiration, blood volumes in the right side of the heart and TR increase.
This patient originally had severe TR, and the increased venous return during inspiration caused TA dilation and incomplete valve closure,
thereby increasing TR. This resulted in a laminar flow through the tricuspid valve, and the systolic murmur reduced. This phenomenon may
be considered as very severe TR, where the tricuspid valve was separated during inspiration.

Supplementary data are available at European Heart Journal - Cardiovascular Imaging online.
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