
 

Aortic regurgitation of the quadricuspid aortic valve:
An ancient Chinese copper coin sign
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　 A  68-year-old  woman  had  dyspnea  and  chest  discomfort  because  of
congestive  heart  failure  with  reduced  left  ventricular  ejection  fraction  (40%).
The transthoracic echocardiography showed severe aortic regurgitation with
the regurgitant volume was 68 mL/beat,  vena contracta width was 6.6 mm,
and left ventricular end-diastolic and -systolic diameters were 75 mm and 62
mm respectively. The cardiovascular magnetic resonance confirmed the low
left  ventricular  ejection  fraction  (29.8%).  The  N-terminal  pro-B-type natri-
uretic  peptide  was 1796 pg/mL.  CT  angiography  reconstruction  revealed  a
quadricuspid  aortic  valve  (Panel  A)  with  incomplete  cusp  coaptation  during
diastole (Panel B and C), resulting in central aortic regurgitation, and showed
mild  dilatation  of  the  ascending  aorta  (diameter,  38  mm)  and  the  perimeter
and diameter of aortic valve annulus was 78.5 mm and 25.0mm. The shape
of the defect was very similar to that of an ancient Chinese copper coin that
is  round  with  square  holes  (Panel  D).  Aortic  root  angiography  indicated  the
central  aortic  regurgitation  during  diastole  in  this  patent  with  quadricuspid
aortic  valve  malformation  (Panel  E).  Based  on  these  results,  this  patient
underwent transcatheter aortic valve replacement successfully with a 30 mm
VitaFlow valve (Panel F) according to the novel anatomic classification which
was  aimed  to  guide  transcatheter  aortic  valve  replacement  for  pure  aortic
regurgitation.1-3

Quadricuspid  aortic  valves  are  congenital  valvular  malformation,  with  an

estimated incidence rate of 0.013% to 0.043%.
When  severe  aortic  regurgitation  occurs  in
patients with  this  malformation,  CT angiogra-
phy  reconstruction  shows  obvious  central
square leakage, known as the ancient Chinese
copper  coin  sign.  These  patients  requiring
surgical  intervention  after  50  years  of  age
prefer  reconstructive  tricuspidization  over
valve  replacement.  However,  transcatheter

aortic valve replacement for pure aortic regurgitation caused by quadricuspid
aortic valve malformation is a novel treatment.1-3
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Figure 1.  Aortic  regurgitation  of  the  quadricuspid
aortic  valve:  An  ancient  Chinese  copper  coin
sign (A)  Computed  tomography  reconstruction
showed  a  quadricuspid  aortic  valve  during  systole.
(B) Computed tomography reconstruction showed a
quadricuspid  aortic  valve  with  incomplete  cusp
coaptation during diastole.  (C) The formation of the
quadricuspid  aortic  valve  with  incomplete  cusp
coaptation  during  diastole  is  very  similar  to  that  of
an  ancient  Chinese  copper  coin.  (D)  An  ancient
Chinese  copper  coin.  (E)  Aortic  root  angiography
indicated  the  central  aortic  regurgitation  during
diastole in this patent with quadricuspid aortic valve
malformation. (F)  This  patient  underwent  tran-
scatheter aortic valve replacement successfully with
a 30 mm VitaFlow valve.
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