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with vena cava superior fistula: a case report
and radiological findings
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Abstract

Background: Giant coronary artery aneurysms (GCAA) are a rare disease entity with an estimated incidence of 0.02%.
Atherosclerosis is the most common underlying factor in adulthood. Management guidelines lack the support of
large-scale studies.

Case presentation: \We present a case of a 58-year-old Caucasian male with complaints of stable dyspnea who

was found to have a GCAA of the right coronary artery (RCA). Further evaluation revealed an aneurysm of 5.0 cm in
diameter with a tortuous course, fistulation to the distal vena cava superior, and mass effect on the left atrium. Surgi-
cal deroofing and ligation of the aneurysm with venous bypassing of the right coronary artery were performed. There
were no postoperative complications. Cardiac function had improved at 1-month follow-up and remained improved
at 1-year follow-up.

Conclusions: Diagnosis and treatment strategy concerning GCAA remain challenging. Surgical treatment is advised
in cases of giant aneurysms, multivessel disease, left main coronary artery (LMCA) involvement, mechanical complica-
tions (fistula, compression, or rupture), and concomitant valve surgery. Coronary angiography remains the gold stand-
ard for evaluation. However, coronary computed tomography angiography (CCTA) and cardiac magnetic resonance
imaging (CMR) can add an important value for the clinician to assess myocardial viability and planning of surgical
intervention.
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Background

Giant coronary artery aneurysms (GCAA) exceeding a
diameter of 5.0 cm are an uncommon subgroup of coro-
nary artery aneurysms (CAA) with a proposed incidence
of 0.02%. The right coronary is most commonly affected
[1]. Coronary artery aneurysms are found in about 0.3—
4.9% of patients undergoing coronary angiography and
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are reportedly present in 1.4% of postmortem examina-
tions [1].

In terms of pathogenesis, studies report atherosclero-
sis to be the underlying factor in >90% of CAAs in adult-
hood [1].

In this case report, we present a patient with a giant
coronary artery aneurysm who presented with a history
of atypical angina pectoris. This paper will elaborate on
the surgical treatment and the added value of preop-
erative coronary computed tomography angiography
(CCTA) and cardiac magnetic resonance imaging (CMR).
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Case presentation

We present a 58-year-old Caucasian male with a past
medical history of clinical depression, gout, arterial
hypertension, and morbid obesity with a current BMI of
44.69. Except for the previously mentioned, no other rel-
evant cardiac risk factors were present.

In August 2020, he was diagnosed with a new onset of
heart failure with mid-range ejection fraction and atrial
fibrillation. He complained of dyspnea and palpitations.
The ejection fraction was estimated at 50% in the pres-
ence of a left bundle branch block (LBBB). He required
hospitalization for electric cardioversion twice in the fol-
lowing months. A transthoracic echocardiography (TTE)
during a routine follow-up after the second hospitaliza-
tion showed a large structure anterior to the aortic root.
At that moment he had stable dyspnea, New York Heart
Association (NYHA) class 1, no complaints of angor
pectoris, palpitations, syncope, or any other symptoms.
Upon auscultation, a systolic continuous systolic mur-
mur was heard at the left sternal edge. Further imaging
(Fig. 1A-D) by means of coronary computed tomogra-
phy angiography (CCTA) and phase-contrast cardiac
magnetic resonance (CMR) showed a giant right coro-
nary aneurysm (max diameter = 5.0 cm) with a tortu-
ous course, fistulation to the distal vena cava superior
and mass effect on the left atrium. Pulmonary blood flow
(Qp) measured at the level of the pulmonary trunk was
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160 ml. Pulmonary blood flow and systemic blood flow
(Qp/Qs) ratio was 1.36, indicating a significant left-to-
right shunt. Coronary angiography showed a large right-
sided coronary aneurysm with fistulation to the distal
vena cava superior and subsequent contrast opacifica-
tion of the right atrium. The left coronary vasculature
was normal, with collateral branches originating from
the circumflex artery to the distal right coronary artery
(Fig. 2A-D). After multidisciplinary counseling, the deci-
sion was made to perform an elective surgical ligation of
the aneurysm given its size and mass effect.

During surgery, a small groin incision was made to
expose the common femoral vessels in case of a need for
emergency cardiopulmonary bypass (CPB). Then, a clas-
sic midline sternotomy was performed with immediate
visualization of the giant aneurysm (Fig. 3). We did a clas-
sic aortic and superior vena cava cannulation; the inferior
vena cava was cannulated at the level of the groin. Ante-
grade cardioplegia was not successful because of shunt-
ing by the fistulated aneurysm. By means of retrograde
cardioplegia, cardiopulmonary bypass was successfully
initiated. Dissection of the aneurysm was started near
the coronary ostium and was completed at the level of
the superior vena cava fistula. A complete deroofing of
the aneurysm was performed and diffuse atherosclerosis
was seen in absence of thrombosis (Fig. 4). Both the fis-
tula and the coronary ostium were subsequently ligated,

Fig. 1 Coronary computed tomography angiography (CCTA) images (A, B)

and phase-contrast cardiac magnetic resonance (CMR) images (C,

D). A Normal ostium of the right coronary artery (RCA) with short proximal normal segment (6 mm length, arrow). B Giant aneurysm of the RCA
with dilatation up to 5.0 cm (arrow) and coronary artery fistula with a tortuous course, ultimately draining into the distal superior vena cava (SVC)
(arrowhead). C Systemic blood flow (Qs) measured at the level of the proximal ascending aorta was 118 ml. D Pulmonary blood flow (Qp) measured
at the level of the pulmonary trunk was 160 ml. Qp/Qs ratio was 1.36, indicating a significant left-to-right shunt




van Grinsven et al. The Cardiothoracic Surgeon (2022) 30:19 Page 3 of 5

Fig. 2 A-C Coronary angiography showing the aneurysm with contrast filling of the right atrium in the absence of opacification of the distal right
coronary artery (RAC). Catheterization showed slightly increased pressure of the pulmonary artery (42/20 mmHg), pulmonary capillary wedge
pressure (PCW) was normal (19 mmHg). D Collateral branches originating from the ramus circumflex (RCx) to the distal RAC were visualized

Fig. 3 Immediate visualization of the aneurysm after sternotomy and Fig. 4 Complete deroofing showed diffuse atherosclerosis. GCA,
pericardiotomy. GCA, giant coronary aneurysm; Ao, aorta ascendens giant coronary aneurysm; Ao, aorta ascendens; RA, right atrium
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as well as small side branches to the aneurysm. A larger
branch with a 1.5-mm diameter, which we suspected to
be the true distal right coronary artery, was bypassed by a
saphenous vein graft. Histopathology showed atheroscle-
rosis, no other possible cause was identified. There were
no postoperative complications, and the patient was dis-
charged home on day seven.

A TTE 1 month postoperatively showed an improved
left ventricular function. There were no subjective symp-
toms. Cyclo-ergometry was electrographically and clini-
cally negative for cardiac ischemia. At approximately one
year postoperatively, the patient showed no signs of car-
diac disease.

Discussion

Giant coronary artery aneurysms (GCAA) present an
uncommon subgroup of coronary artery aneurysm
(CAA) with a proposed incidence of 0.02%. Whereas
coronary artery aneurysms are defined as dilatation of
the coronary artery exceeding 50% of the reference vessel
diameter, aneurysms are deemed “giant” [2] if their diam-
eter transcends the reference vessel diameter by greater
than four times or if they are >8 mm in diameter [2, 3].
Coronary aneurysms differ from ectasia in their more
focal presentation, rather than diffuse dilatation of the
coronary artery [2].

Atherosclerosis is the most common etiology of CAA.
This causes mechanical stress on the vessel wall [4] and
initiates an inflammatory response with subsequent
induction of proteolysis of the extracellular matrix pro-
teins [5]. There is an imbalance of increased levels of
matrix metalloproteinases (MMPs) and a decrease of
tissue inhibitors inside the aneurysm. The elevated lev-
els of MMPs degrade the arterial media and lead to thin-
ning of the arterial wall and increased wall stress leading
to dilatation of the artery [5]. In a study of Lamblin M
et al. (2002), the 5A allele of MMP3 was found to be sig-
nificantly more prevalent in patients with CAA. This
modification seems to play a moderating role in the
development of coronary artery aneurysms in patients
with atherosclerosis [6].

Another more recently reported type of CAA is the
CAAs caused by coronary interventions. The anti-inflam-
matory and antiproliferative drugs in the newest genera-
tion stents halt intima proliferation. The polymer of these
stents induces hypersensitivity reactions and vasculitis,
resulting in the weakening of the vessel wall [5]. Iatro-
genic aneurysms caused by damage to the vessel wall are
also reported after balloon angioplasty [7].

Other known causes of coronary artery aneurysms in
adults are Takayasu disease, systemic vasculitis, connec-
tive tissue disorders (e.g. Marfan, Ehlers-Danlos), infec-
tions causing mycoid aneurysms, drugs (e.g. cocaine,
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amphetamines), and protein disorders. Kawasaki disor-
der is the most common cause of aneurysms in children
[7].

Most aneurysms remain asymptomatic or cause atypi-
cal symptoms (atypical angina, dyspnea, hiccups, signs of
compression). The majority are incidental findings. Our
patient suffered from HfmrEF with an EF of 50% in com-
bination with asynchronous cardiac contractility due to
an LBBB. This explained his complaints of dyspnea and
led towards the reported finding. There is limited data on
complications such as embolization and rupture of these
aneurysms, which gives rise to the discussion on optimal
timing for invasive treatment [8].

Coronary angiography remains the golden standard for
evaluation. The additional value of coronary computed
tomography angiography (CCTA) in patients with giant
CAA mostly relates to its excellent three-dimensional
visualization of the CAA which avoids possible underes-
timation of aneurysm size in cases with partial thrombo-
sis and provides the surgeon with a roadmap of side and
distal branches of the involved coronary and an overview
of the surrounding structures [7, 9]. Cardiac magnetic
resonance imaging (CMR) allows for the assessment of
myocardial viability and quantification of left-to-right
shunt. Additionally, in cases with an atypical partially
thrombosed CAA, CMR may help to differentiate the
CAA from a cardiac tumor [8, 10].

The management of these giant coronary artery aneu-
rysms consists of a surgical intervention in cases of giant
aneurysms, multivessel disease, left main coronary artery
(LMCA) involvement, mechanical complications (fistula,
compression, or rupture), concomitant valve surgery,
and multiple CAAs [7]. However, given the rarity of this
pathology, the data on which reviews are based remains
limited. We believe that publishing these cases and shar-
ing our experience will result in better insight for clini-
cians and better treatment planning.

Conclusions

Giant coronary artery aneurysms (GCAA) are clinically
challenging. Decision-making and treatment strategy are
often based on expert opinions and small clinical stud-
ies. Surgical treatment is advised in cases of giant aneu-
rysms, multivessel disease, left main coronary artery
(LMCA) involvement, mechanical complications (fistula,
compression, or rupture), and concomitant valve surgery.
Coronary angiography remains the golden standard for
evaluation. Multimodality evaluation including CCTA
and CMR can add significant value. We advise that they
should be obtained to allow for the most accurate preop-
erative diagnosis and procedural planning.
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