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CT Findings of Quadricuspid Pulmonary Valve with Pulmonary

Artery Aneurysm
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Quadricuspid pulmonary valve (QPV) with pulmonary artery aneurysm is an uncom-
mon condition. QPV is typically clinically silent, so it is often diagnosed after death.
However, recent advancements in imaging modalities, such as computed tomogra-
phy (CT), have allowed more frequent incidental diagnosis of QPV in living adults.
We report a case of QPV with pulmonary artery aneurysm in an asymptomatic adult;
the condition was detected by CT aortography but was not discernible in echocar-
diography. Following the case presentation, we review the prior related literature.
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INTRODUCTION

Quadricuspid pulmonary valve (QPV) is an uncommon con-
genital heart morphologic variation. QPV with pulmonary ar-
tery aneurysm makes it more of a rare case. QPV usually tends
to be clinically silent. Thus, it has mostly been diagnosed post
mortem (1). Recently this case has been incidentally found in
living patients due to advances in imaging technologies such as
electrocardiography (ECG)-gated computed tomography (CT)
and magnetic resonance imaging (MRI) (2). However, it is still
difficult to visualize QPV in echocardiography (3).

We report a case of QPV with pulmonary artery aneurysm in
an asymptomatic adult diagnosed by ECG-gated thoracic aorta
CT, however, undetected in echocardiography and review the

previous literature regarding QPV.

CASE REPORT

A 58-year-old female patient visited our hospital with an ab-
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normal chest radiograph performed at a local clinic. She was a
non-smoker and had no respiratory or cardiac symptoms. She
had no notable past medical history or family history. Physical
examination revealed continuous bruit along the left upper
sternal border. Normal sinus rhythm was observed on resting
ECG. Chest radiography revealed a bulging opacity in the left
hilum, probably due to a prominent vascular shadow, and no
other abnormal findings were found. Transthoracic echocar-
diography (TTE) showed a dilated pulmonary arteries [main
pulmonary artery (MPA) = 51.9 mm, left PA = 32.6 mm, right
PA =20.1 mm in diameter] and a Doppler study on parasternal
short axis view revealed continuous shunt flow to the MPA,
suggesting patent ductus arteriosus (PDA). However, trans-
esophageal echocardiography (TEE) revealed no definite shunt
flow to the MPA, indicating a low possibility of PDA. Therefore,
retrospective ECG-gated thoracic aorta CT was performed on a
64 detector-row CT scanner (Brilliance 64; Philips Medical Sys-
tems, Cleveland, OH, USA). Imaging parameters were as fol-
lows: 120 kV;, 800-1000 mAs/slice, 64 x 0.625 mm detector col-
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limation. Dilated pulmonary arteries (MPA = 43 mm, left PA =
27 mm, right PA = 24 mm) were observed on thoracic aorta
CT as well, but it also showed 4 equally-sized pulmonary cusps,
corresponding to a QPV. However, her tricuspid aortic valve
(AV) was normal (Fig. 1). The patient had no symptoms, so she

was put on regular follow up.

DISCUSSION

QPV is an uncommon congenital morphologic variation, usu-
ally consisting of 3 equally-sized cusps and 1 smaller one (1). Al-
though it tends to be an isolated malformation, it can be associ-
ated with other cardiac anomalies such as PDA, atrioventricular

septal defect, and coarctation of aorta (1). However, the most

A
Fig. 1. These figures show QPV with pulmonary artery aneurysm.

commonly associated congenital anomaly is AV malformation
such as a bicuspid AV. This is due to the common embryogenic
pathway of the PV and the AV (4). Both tricuspid valves are
normally developed from mesenchymal proliferation in the
common trunk and deviation of the aortopulmonary septum
during the fourth week of gestational age. Abnormal processes
in either mesenchymal proliferation or septal deviation could
lead to the development of QPV with an abnormal AV (4). In
our case, the patient had a QPV with four same sized cusps and
a normal tricuspid AV. This can be better explained by an ab-
normal process in mesenchymal proliferation rather than septal
deviation (1) (Fig. 2). QPV tends to be an isolated malforma-

tion and usually remains clinically silent. Because of its benign

features, diagnosis of QPV has been usually made after death.

A. Chest radiography shows bulging opacity in the left hilum, probably due to prominent vascular shadow.
B, C. Double oblique reconstruction CT image shows QPV (arrow, B) and normal tricuspid AV (arrowhead, C).
D. Axial CT image shows dilated pulmonary artery, suggesting pulmonary artery aneurysm.

AV = aortic valve, QPV = quadricuspid pulmonary valve

=

=

Fig. 2. This figure shows embryogenesis of QPV and normal tricuspid AV. Abnormal mesenchymal proliferation is the first step leading to QPV.

AV = gortic valve, QPV = quadricuspid pulmonary valve
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According to previous autopsy studies, the frequency of QPV is
reported to be from 1/2000 to 1/400 (1). Recent advances in
imaging technologies and frequent health examinations have
resulted in more incidental diagnosis of QPV. Acccording to a
previous report, the prevalance of QPV is reported to be 0.2%
in the general population (5). It is predominant in males with a
male to female ratio of 2:1 (1).

Pulmonary artery aneurysm is also a rare condition, which is
found in about 1/14000 autopsies with no gender predominance
(6). There are many causes of pulmonary artery aneurysm.
Among them, congenital heart disease such as PDA, atrial sep-
tal defect and PV stenosis accounts for 50% of the pulmonary
artery aneurysms (7). Only a few cases have no identified cause.
To our knowledge, there have only been three previously re-
ported cases of QPV accompanied by pulmonary artery aneu-
rysm. In two cases, the aneurysm was found in the MPA or left
PA , while the other case had the aneurysm in both MPA and
left PA (2, 8, 9). However, in our patient, MPA, left PA and right
PA all showed aneurysmal dilatation. Our case had no notable
findings that can be considered as the cause of pulmonary ar-
tery aneurysm except the presence of QPV. Therefore, it is prob-
able that the QPV has had some effect on the development of
aneurysm. A geometric change of the valve opening area in
QPV may increase the pressure, leading to aneurysm develop-
ment. However, because diameter of the right MPA is smaller
than that of the left pulmonary artery, the possibility of mild
pulmonary valvular stenosis as a cause of aneurysmal dilatation
of the proximal pulmonary arteries is not reliably excluded in
this case.

Diagnosis of QPV in a live patient is dependent on imaging
studies such as echocardiography, CT, and MRI (2, 3). All stud-
ies may be used to visualize the quadricuspid pulmonary cusps.
However, diagnosis of QPV by TTE is difficult due to the ana-
tomical disposition of the PV relevant to the thoracic wall (3).
Thus, even a skilled physician could miss this anomaly. Al-
though TEE is more accurate than the TTE, TEE may not de-
tect the QPV as in our case. On the other hand, ECG-gated CT
and MRI are the most sensitive methods to diagnose QPV. These
image modalities not only allow visualization of morphologic
features of the valve but also reveal associated structural defor-

mities. According to the Korean guideline for cardiac CT, car-
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diac CT is recommended when valvular disease is suspected,
and other noninvasive test methods are not considered appro-
priate (10). Inadequate diagnosis increases patient’s anxiety and
social cost. Therefore, a timely CT can help both the physician

and the patient by making an accurate diagnosis.

REFERENCES

1. Hurwitz LE, Roberts WC. Quadricuspid semilunar valve. Am
J Cardiol 1973;31:623-626

2. Nollen GJ, Kodde J, Beek AM, Res JC, van Rossum AC. Quad-
ricuspid pulmonary valve and left pulmonary artery aneu-
rysm in an asymptomatic patient assessed by cardiovascular
MRI. Neth Heart J2013;21:196-198

3. Jung SY. Quadricuspid pulmonary valve in an adult patient
identified by transthoracic echocardiography andmulti-de-
tector computed tomography. Hellenic J Cardiol 2015;56:
266-268

4. Hirooka K, Hashimoto S, Tanaka N, Yamada N, Masuda Y,
Hanatani A, et al. Combined abnormalities of semilunar
valves quadricuspid pulmonary and bicuspid aortic valves.
Circulation 2001;103:E7

5. Jashari R, Van Hoeck B, Goffin Y, Vanderkelen A. The inci-
dence of congenital bicuspid or bileaflet and quadricuspid
or quadrileaflet arterial valves in 3,861 donor hearts in the
European Homograft Bank. J Heart Valve Dis 2009;18:337-
344

6. Deterling RA Jr, Clagett OT. Aneurysm of the pulmonary
artery: review of the literature and report of a case. Am Heart
J1947;34:471-499

7. Shih HH, Kang PL, Lin CY, Lin YH. Main pulmonary artery an-
eurysm. J Chin Med Assoc 2007;70:453-455

8. Gentille Lorente DI. The pulmonary valve and the pulmo-
nary artery. Eur Heart J 2009;30:2326

9. Akerem Khan SK, Anavekar NS, Araoz PA. Quadricuspid
pulmonary valve computed tomography case series and re-
view of relevant literature. J Thorac Imaging 2012;27: W171-
W173

10. Kim YJ, Yong HS, Kim SM, Kim JA, Yang DH, Hong YJ. Kore-

an guidelines for the appropriate use of cardiac CT. Korean
J Radiol 2015;16:251-285

99



100

QPV with Pulmonary Artery Aneurysm

OHOtO OHEOHE O] 54 xx x
AP S Mt} | S EIE 0| HHE|THEAY GAAT
ol - &7hA* . ozl - 2y
APHE T} HE WS E T Sl 9l AL Ojo. TO Hooc) APYEEWTNES. 0JAbK 0 B BIE = =Ato] ol
Cho] 79 Al ol WIEIch xRk 2l Aol o] elol 9ets] AR ullo] Zzke AIQIoIA
w707} oAt o] Z#|E TojAl oAb 0 2 Tk Moloji] 2 ufollA] UEAsIX| BolT, 3EE] Th ol
oAl BEAE AR HlE ety HlE s e FHlE W sk ofd AYATES EAok At Stk
efefeta TRy garelstat

Liety/deletelx| 2018;79(2):97-100

jksronline.org



