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Introduction

The accessory coronary artery directly originates from the 
aortic sinus in addition to the left and right coronary arteries, 
so it is also called the third coronary artery (1). Coronary-
pulmonary fistula is a rare abnormal connection between 
coronary artery or its branches and pulmonary artery (2). 
The accessory coronary artery and pulmonary artery fistula 
occur at the same time is even rarer. Computed tomography 
angiography (CTA) is a reliable noninvasive diagnostic 
method in the diagnosis of coronary anatomy abnormalities. 
This article reports a rare case of the accessory right coronary 
artery-pulmonary artery fistula diagnosed by CTA.

Case presentation

A 52-year-old male patient visited our hospital because of 
activity induced chest tightness. His electrocardiograms and 
chest radiography were normal. The laboratory examinations, 
including troponins, were also normal. Then he underwent 
CTA on 28 August 2019 and it showed a supernumerary 
vessel origins from the right coronary sinus, known as the 
accessory right coronary artery (Figure 1A,B). The accessory 
right coronary artery travels tortuously, passing through 
the front of the main pulmonary artery in a “U” shape  
(Figure 1C,D), and finally it is injected into the pulmonary 
artery trunk through a small fistula (Figure 1E,F).

Discussion

Most of the accessory coronary arteries originate from the 
right coronary sinus, and a small portion originates from 
the left coronary sinus. Generally, the accessory coronary 
arteries do not cause hemodynamic changes, so they are 
considered to be benign anatomical abnormalities of heart (1).  
The accessory coronary artery provides collateral circulation 
and has an important compensatory effect for patients with 
severe stenosis or complete occlusion of the ipsilateral 
coronary artery (3). If the origin of the accessory coronary 
artery is very close to the opening of the ipsilateral coronary 
artery, the catheter may be mistakenly inserted into the 
accessory coronary artery during coronary angiography. 
In addition, accidental injury to the accessory coronary 
artery during cardiac surgery can cause massive bleeding. 
Coronary-pulmonary fistula is a rare congenital or acquired 
abnormal connection between the coronary artery or its 
branches and the pulmonary artery (2). Blood is shunted 
from the coronary artery to the pulmonary artery through 
the fistula. In patients with small fistulas, hemodynamic 
changes are too slight to cause clinical symptoms. It is worth 
noting that the diameter of the fistula of some patients 
will increase with age, and the blood shunt increases 
accordingly, which can cause symptoms in adulthood. 
When the amount of blood shunt from the fistula is large, 
coronary blood perfusion pressure would reduce rapidly 
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during diastole, leading to myocardial ischemia and a series 
of symptoms. This phenomenon is also known as “coronary 
blood stealing (4).” Severe coronary pulmonary fistula 
can even lead to acute myocardial infarction, heart failure, 
malignant arrhythmia and sudden death (5). Therefore, the 
early and accurate diagnosis of coronary artery-pulmonary 
fistula has important clinical significance. The prevalence of 
congenital coronary artery anomalies detected by imaging 
modalities ranges from 0.21% to 5.79% (6). Compared with 
coronary angiography, CTA makes it possible to visualize 

coronary artery anatomy in a non-invasive way (7). The 
volume reconstruction technology of CTA can display 
the opening of the coronary artery and its full course in 
three dimension (3D) (8). The case reported in this article 
reflect the diagnostic value of CTA in diagnosing coronary 
anatomy abnormalities.
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Figure 1 The accessory right coronary artery-pulmonary artery fistula. The reconstructed image shows that two blood vessels originate 
from the right coronary sinus of the AA (A,B,C,D). The MIP image shows that the opening of the right coronary artery (black arrow  
outlined by white) is located below the opening of the accessory right coronary artery (white arrow) (A,B,C,D). The left coronary artery 
normally opens in the left coronary sinus (yellow arrow) (A,D). The VR image shows the opening and the proximal segments of the right 
coronary artery (black arrow outlined by white), the accessory right coronary artery (white arrow), and the left coronary artery (yellow 
arrow) (C,D). The VR image shows that the accessory right coronary artery (white arrow) travels tortuously in front of the MPA in a U-shape 
(C,D). The normal right coronary artery (black arrow outlined by white) and left coronary artery (yellow arrow) can also be seen (A,B,C,D,E). 
The VR image shows that the end of the accessory right coronary artery is connected to MPA (black arrowhead). (E). Axial CT image shows 
that the contrast medium in the accessory right coronary artery is injected into the MPA through the small fistula (black arrowhead), which 
is named the “jet sign” (F). MIP, maximum intensity projection; AA, aorta; VR, volumetric reproduction; MPA, main pulmonary artery; CT, 
computed tomography.
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