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Abstract 
Here we present the case of a patient studied with multi-detector computed tomography (MDCT). 
Due to a severe three-vessel coronary artery disease he underwent coronary artery by-pass graft 
surgery. Two years later because of dyspnea and chest pain he was referred to have coronary 
computed tomography angiogram. We describe the coronary artery findings as well as the pres-
ence of a Vieussens’ arterial ring, which is not commonly visualized by traditional angiography. In 
the medical literature Vieussens’ arterial ring cases described by MDCT are extremely rare. This 
case shows how MDCT can be crucial in correctly understanding the anatomy of coronary artery 
disease patients. 
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1. Introduction 
The presence of ipsilateral or contralateral coronary circulation is important to characterize patients with coro-
nary artery disease (CAD) and is useful in deciding their management. For this reason during traditional coro-
nary angiography it is necessary to carefully look for the coronary collateral circulation even if this prolongs the 
radiological exposure of the patient. 

Multidetector computed tomography (MDCT) does not explore the coronary collateral circulation dynami-
cally and, due to its limited spatial resolution, is unable to visualize sub-millmetric collaterals. 

There are however cases where the coronary collateral circulation had enough time to become a well devel-
oped epicardial vessel that can be seen even with MDCT. In these cases the coronary collateral circulation acts 
as a real arterious by-pass that fills the vessel distal to the occlusion or severe stenosis.  

One of these coronary collateral circulations is the Vieussens’ arterial ring (VAR). VAR is an infrequent col-

 

 

*Corresponding author. 

http://www.scirp.org/journal/ojrad
http://www.scirp.org
mailto:bamoshmoosh@hotmail.it
http://creativecommons.org/licenses/by/4.0/


M. Bamoshmoosh et al. 
 

 
10 

lateral pathway between the conus branches of the right and left coronary arteries. VAR was first described by 
French anatomist Raymond de Vieussens in 1706 and appeared in the literature in the first edition, in 1858, of 
Henry Gray’s famous textbook of anatomy. VAR is thought to be a remnant of the embryonic cono-truncal cir-
cle, that gives rise to the coronary ostia [1]. Pathologic conditions, primarily involving VAR, are very rare and 
are mainly related to the presence of VAR pseudoaneurysm [2]. Extremely rare are also VAR cases described 
with MDCT [2]-[4]. 

2. Case Report 
The patient of this case report is a 65 years old male in treatment for hypertension and dyslipidaemia. For the 
presence of effort angina he underwent invasive coronary angiography which showed three-vessel coronary ar-
tery disease: occlusion of the left anterior descending coronary artery (LAD) between the proximal and medial 
segment, severe stenosis of the second diagonal branch (DB), severe stenosis of the first marginal branch (MB) 
and occlusion of the right coronary artery (RCA) ostium. For this reason he underwent coronary artery bypass 
graft surgery: left internal mammary artery (LIMA) for the distal LAD, right internal mammary artery for the 
MB, venous graft for the posterior descending coronary artery (PD) and a venous graft for the DB. 

Two years later because of dyspnea and chest pain an anatomical evaluation of the patient’s coronary tree was 
needed and he was referred to have coronary MDCT.  

MDCT was performed with 64-slice Brilliance scanner (Philips Healthcare) by administering 100 ml of iodi-
nated contrast medium (Iomeron 400 mg/dl, Bracco Imaging, Italy) followed by 50 ml of saline solution at a rate 
of 5 ml/s through 18 gauge cannula placed in the antecubital vein. Images were acquired during a 10 to 15 sec-
ond breath-hold with retrospective electrocardiographic gating. After data acquisition on dedicated workstations 
(Philips Extended Brilliance Workspace; Philips Medical Systems) images were reconstructed especially at the 
75% of the RR interval, with a thickness of 0.6 mm and increment of 0.3 mm. To reduce patient’s heart rate, 30 
minutes before the test he was given 100 mg of Metoprolol per os. Coronary computed tomography angiogram 
provided images which were judged of good quality and showed that LIMA and RIMA grafts were patent as 
well as the distal LAD and PD (Figure 1). Also the venous graft for the MB was patent with a good visualiza-
tion of the vessel beneath the distal anastomosis. The venous graft for the DB was however occluded at the ori-
gin. Interestingly from the distal LAD, beneath the anastomosis with LIMA there was a well developed coronary 
collateral circulation (Vieussens’ arterial ring) connecting the LAD to the proximal RCA (Figure 1, Figure 2, 
Figure 3). The results of MDCT advised for the moment to increase the medical treatment of the patient. 
 

 
Figure 1. Volume rendering image of the heart. LIMA: left internal mammary artery; LAD: left descending coronary artery; 
RCA: right coronary artery; VAR: Vieussens’ arterial ring.                                                      
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Figure 2. 3 D map of coronary arteries: LAD: left descending coronary artery; D1: first diagonal branch; CRX: circumflex 
artery; MO, marginal branch; CC: collateral circulation (Vieussens’ arterial ring).                                     

 
Figure 3. 2 D map of coronary arteries: LAD: left descending coronary artery; D1: first diagonal branch; CRX: circumflex 
artery; MO, marginal branch; RCA: right coronary artery; CC: collateral circulation (Vieussens’ arterial ring).              

3. Discussion 
Invasive coronary angiography is the “gold standard” technique to evaluate coronary arteries and in more than a 
half-century experience it proved to be extremely reliable in the diagnostical processes of CAD patients. How-
ever invasive coronary angiography is not always the most appropriate test with which we can evaluate CAD 
patients. The introduction in the cardiac arena of MDCT, which investigates coronary arteries with good accu-
racy, provided us with a complementary test to traditional coronary angiography [5]. In particular settings that 
can range from quite simple cases (identification of the anomalous origin of a coronary artery) to very complex 
cases (need to pre-plan a re-do bypass surgery), or that of the patient of this case report it can be considered an 
alternative technique to invasive coronary angiography [5]. In this case MDCT was able to evaluate the coronary 
collateral circulation, and was of great help in correctly understanding patient’s coronary tree. The information 
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obtained with MDCT could be discussed by cardiologists and surgeons before any therapeutical decision and 
could avoid sudden decisions during invasive procedures and this may lead to a change in the diagnostical and 
therapeutical process of CAD patients. Some doubts are however present regarding the amount of radiation 
given with MDCT. In fact the effective radiation dose of 64-MDCT without tube current modulation is 15 mSv 
(range 12 - 18 mSv), which is higher than that of traditional coronary angiography (7 mSv; range 2 - 16) [6]. 
However recent improvements in MDCT technology reduced the radiation dosage significantly to almost equal 
or even to be less than that of traditional coronary angiography [7]. However to better understand the real use-
fulness of MDCT and correctly allocate it in the flow chart of the evaluation of CAD patients more experience 
must be gained by routine users, and further multi-centric interdisciplinary studies must be performed till the 
implementation of approved clinical practice guidelines. 

4. Conclusion 
In this paper we describe the case of a patient with severe coronary artery disease already treated with coronary 
artery by-pass surgery. Because of the presence of dyspnea and chest pain he underwent CT coronary angiogra-
phy. The results of this examination showed the presence of Vieussens’ arterial ring, which is rarely visualized 
by CT coronary angiography. This case shows how CT coronary angiography can be crucial in correctly under-
standing the anatomy of coronary artery disease patients. 
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