
R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  3 6 5 5 – 3 6 5 8  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Right ventricle outflow tract dilatation and 

pulmonary artery aneurysm, rare cardiac 

conditions 

✩ , ✩✩ , ★ , ★★ 

Bilal Hussain, MD 

a , ∗, Dishang Bhavsar, MD 

b , Samir Garyali, MD 

b 

a Internal Medicine, The Brooklyn Hospital Center, 121 Dekalb Ave, Brooklyn, NY 11201, USA 

b Cardiovascular Medicine, Icahn School of Medicine at Mount Sinai/Brooklyn Hospital Center, 1468 Madison Ave, 
New York, NY 10029, USA 

a r t i c l e i n f o 

Article history: 

Received 8 May 2022 

Revised 28 June 2022 

Accepted 1 July 2022 

Keywords: 

Aneurysmectomy 

Cardiac MRI 

Pulmonary artery aneurysm 

Rare cardiac anomalies 

Right ventricular outflow tract 

dilatation 

Right ventricular outflow tract 

repair and replacement 

a b s t r a c t 

We describe a rare case of simultaneous idiopathic right ventricular outflow tract dilata- 

tion and idiopathic main pulmonary artery aneurysm. A 59-year-old male presented with 

complaints of exertional shortness of breath and a cardiac murmur since childhood. CT 

pulmonary angiogram showed main pulmonary artery dilatation with a diameter of 5.8 cm. 

Cardiac MRI revealed right ventricular outflow tract dilatation with a diameter of 5.4 cm and 

a main pulmonary artery aneurysm with a 5.6 cm diameter. Cardiothoracic surgery was con- 

sulted for surgical repair. Definitive management of right ventricular outflow tract dilatation 

and pulmonary artery aneurysms is challenging due to their infrequent diagnosis and lack 

of established guidelines. The treatment for central aneurysms is surgery which includes 

aneurysmectomy and right ventricular outflow tract repair or replacement. 
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Fig. 1 – RVOT dilatation on echocardiography: RVOT can be 
identified on this echocardiogram, the dotted green line 
measures the length of RVOT as 5.3 cm which represents 
dilatation (white arrow). 

Fig. 2 – Pulmonary regurgitation on echocardiography: 
pulmonary artery aneurysm can result in pulmonary 

regurgitation which can be observed as blood flow in the 
echocardiogram above (white arrow). 

 

 

 

 

 

 

 

 

 

Introduction 

The right ventricular outflow tract (RVOT) is the region of
blood outflow from RV above the supraventricular crest, de-
fined superiorly by pulmonic valve, inferiorly by RV inflow
tract, and tricuspid annulus, and laterally by RV free wall [1] .
Idiopathic RVOT dilatation is a rare cardiac condition. Pul-
monary artery aneurysms (PAA) defined as focal dilatation in-
volving all the 3-vessel wall layers have been acknowledged to
be a rare entity and very infrequently diagnosed [2] . They can
be classified as central and peripheral PAA. Central PAA in-
volve the main pulmonary artery (MPA), left pulmonary artery,
and right pulmonary artery while the peripheral PAA involve
the intrapulmonary arteries [3] . We describe an unusual case
of idiopathic RVOT dilatation with simultaneous idiopathic
main pulmonary artery aneurysm. 

Case report 

A 59-year-old male with a medical history of hypertension, di-
abetes mellitus type 2, and HIV presented to the office with
the complaint of exertional shortness of breath on 2 flights of
stairs for a few months which was acute, progressive, and not
associated with cough, chest pain, paroxysmal nocturnal dys-
pnea, or orthopnea. He also complained of a cardiac murmur
which has been present since childhood. He was vitally sta-
ble and his cardiovascular exam showed regular rhythm, and
a systolic murmur at the lower left sternal border with a grade
of 2/6 characteristic of mitral regurgitation. 

Labs including complete blood count, complete metabolic
panel, and coagulation profile were unremarkable except for
leukopenia, and transaminitis. He had HIV-1 viral load of
35,717 copies per milliliter and a cluster of differentiation 4
(CD4) count of 403 cells/million cubic meters. An electrocar-
diogram showed sinus bradycardia with a heart rate of 50
beats per minute. Echocardiography revealed a hyper-dynamic
left ventricular ejection fraction of 73%, grade 1 impaired re-
laxation, severe LV concentric hypertrophy, right ventricle out-
flow tract dilatation of 5.3 cm ( Fig. 1 ), moderate to severe pul-
monic regurgitation ( Fig. 2 ), and severe dilation of the main
pulmonary artery with a diameter of 5.4 cm. 

CT pulmonary angiogram ( Fig. 3 ) identified MPA dilatation
with a diameter of 5.8 cm, right pulmonary artery dilatation
with 3.5 cm diameter, left pulmonary artery dilatation with
3.3 cm diameter, right hemidiaphragm elevation, and hep-
atomegaly. 

Cardiac MRI without contrast ( Fig. 4 ) illustrated MPA
aneurysm with a 5.6 cm diameter and asymmetric dilation of
the left pulmonary artery (3.7 cm) compared to the right pul-
monary artery (2.9 cm). It also demonstrated RVOT dilatation
which can be seen in Fig. 5 and Video 1. Aneurysmal MPA was
found to be in close proximity to the left main and left an-
terior descending coronary artery. It represented a tri-leaflet
pulmonic valve with moderate leaflet thickening and mild re-
gurgitation. 

Cardiothoracic surgery was consulted for definitive surgi-
cal repair for RVOT dilatation and MPA aneurysm. The con-
sulted surgeons are deciding the preferred surgical proce-
dure due to the advanced expertise required for a successful
repair. 

Discussion 

Both idiopathic RVOT dilatation and idiopathic PAA are rare,
a co-occurrence is even rarer. RVOT dilatation/aneurysm can
develop due to complications of surgical procedures like ven-
triculotomy for the repair of tetralogy of Fallot (ToF) and cre-
ation of aorta to main pulmonary artery shunt but idiopathic
etiology has been rarely reported [4] . Our patient never had
cardiac surgery and was found to have RVOT dilatation on
imaging for dyspnea workup. 
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Fig. 3 – Pulmonary artery aneurysm on CT-PA: pulmonary 

artery is measured as 58.06 mm (5.8 cm) which is greater 
than the normal diameter of 2.9 cm, hence this CT-PA 

image confirms pulmonary artery aneurysm formation 

(black arrow). This image also marks the dilated right 
pulmonary artery (34.61 mm, grey arrow) and dilated left 
pulmonary artery (blue arrow). 

Fig. 4 – Cardiac MRI imaging for pulmonary artery 

aneurysm: this cardiac MRI scan specifies the diameter of 
pulmonary artery aneurysm as 56.35 mm (5.6 cm) with the 
yellow line (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – Cardiac MRI imaging for RVOT dilatation: the 
measured length of 54.33 mm (5.4 cm) characterizes the 
right ventricular outflow tract dilatation (white arrow). The 
left ventricle can be seen below (black arrow) RVOT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Framingham Heart Study established the mean MPA
diameter as 2.51 + 0.28 cm, sex-specific reference values were
2.9 cm in men and 2.7 cm in women [5] . Cardiac MRI mea-
sured MPA diameter to be 5.6 cm which is greater than 2.9
cm, hence it confirmed MPA aneurysm formation in our pa-
tient. PAA can have a wide variety of etiologies including ac-
quired conditions like pulmonary hypertension, vasculitis, in-
fections, neoplasm, and trauma [2] . Congenital causes include
heart defects like patent ductus arteriosus, ventricular sep-
tal defect, atrial septal defect, and connective tissue disorders
[2 ,6] . Our patient had a childhood murmur but none of the as-
sociated congenital disorders were seen on imaging. Hence,
it is most likely idiopathic PAA for which Greene and Bald-
win outlined four pathological criteria, (a) pulmonary trunk
dilatation, (b) lack of intracardiac or extracardiac shunts, (c)
no history of chronic cardiac or pulmonary conditions and (d)
absence of arterial disorders like arteriosclerosis or syphilis
among others [7] . Even though they have a low incidence, PAA
can represent life-threatening medical conditions and neces-
sitate prompt diagnosis and management. CT pulmonary an-
giogram (CT-PA) is the gold standard for diagnosis of PAA as
it can establish the diagnosis and describes the size, number,
location, and extent of PAA [2] . For optimal imaging, echocar-
diography and cardiac MRI should be included. 

Determining the definitive management for PAA has
proven to be challenging due to its rarity, inadequate litera-
ture, and absence of established treatment guidelines. Man-
agement options include conservative, surgical and endovas-
cular therapies [6] , the choice depends on the location of
PAA. For central PAA or MPA aneurysm, the only viable treat-
ment option is surgery, but the evidence supporting the ab-
solute diameter threshold for surgery is lacking. However, it
has been suggested, to operate on the patients with MPAA
> 5.5 cm in concordance with guidelines available for aortic
disease [2] . Other indications for surgery include an increase
in the diameter of the aneurysm of ≥0.5 cm in 6 months, com-
pression of adjacent structures, thrombus formation in the
aneurysm sac, presence of clinical symptoms, and signs of
rupture or dissection [2] . Some authors have indicated that
MPA aneurysms should be operated on irrespectively after di-
agnosis because of fatal outcomes including failure and rup-
ture of the right side of the heart [8] . Surgical techniques
that have been described for MPAA include aneurysmectomy,
RVOT repair/replacement, and aneurysmorrhaphy or arteri-
oplasty [2 ,3] . The method of choice is aneurysmectomy and
RVOT repair/replacement which can be performed by replace-
ment of the pulmonary artery and pulmonary trunk with a
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conduit starting in the RVOT using Gore-Tex or Dacron tubes,
homografts, or xenografts (porcine aortic grafts or bovine
jugular conduit) [2] . If the pulmonary valve is not involved, a
valve-sparing procedure can be used [2] . 

Treatment modalities for peripheral PAA are conservative,
surgical, and endovascular therapies. Conservative manage-
ment can be done in asymptomatic cases [2] . Surgical pro-
cedures include aneurysmorrhaphy, aneurysmectomy, lobec-
tomy, bilobectomy, and pneumonectomy [6] . Lung resection is
a high-risk surgical procedure and is often fatal [9] so endovas-
cular procedures can be considered as first-line therapy for
small arteries, however, there is no consensus to prefer sur-
gical vs endovascular management. Endovascular therapy in-
cludes coil embolization of PAA and the use of vascular plugs
[6] . There also have been rare use of balloon embolization,
stent-graft, and glue embolization with n-butyl cyanoacrylate
(NBCA) [6] . These are experimental procedures for PAA carry-
ing risks like aneurysm rupture, nontarget embolization, arte-
rial dissection, and arterial thrombosis, and long-term com-
plications haven’t been established. 

Conclusion 

RVOT dilatation and PAA are extremely rare and are infre-
quently diagnosed. Hitherto, there are no clear guidelines to
institute optimal treatment for these patients. CT-PA is the
imaging of choice to make the diagnosis. PAA complications
include right heart failure, right heart rupture, aneurysmal
rupture, and dissection. PAA are classified as peripheral and
central PAA. Peripheral PAA can be managed conservatively,
surgically, or with endovascular intervention. Central PAA in-
volving MPA can only be managed surgically by aneurysmec-
tomy and repair or replacement of the RVOT, specifically for
MPAA > 5.5 cm. Since no large series of PAA patients have
been published, surgical outcome parameters like morbidity
and mortality data can’t be summarized. Extensive research
involving RVOT dilatation and PAA patients needs to be con-
ducted to outline ideal management guidelines, and prognos-
tic outcomes of different surgical approaches but the rarity of
these cardiac conditions certainly makes it challenging. 

Video Legends: Video 1: RVOT Dilatation on Cine Cardiac
MRI: This cine sequence of cardiac MRI illustrates blood flow
through the dilated RVOT. Left ventricle can be seen in systolic
and diastolic phases of the cardiac cycle below RVOT. 
Patient Consent 

Informed consent was obtained from the subject involved in
the study. The well-being of the subject takes precedence over
the interests of science and society. No human experimenta-
tion was involved. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2022.07.003 .
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