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Abstract

Background To our knowledge, there have been extremely few clinical reports on coronary-pulmonary artery fistula
(CPAF) accompanied by coronary artery aneurysm (CAA) and Vieussens'arterial ring (VAR), and few reports on related
surgical treatments.

Case presentation A 61-year-old female patient was admitted with dyspnea and fatigue after exertion. Coronary
CTA, echocardiography and coronary angiography revealed multiple CPAF, along with formation of multiple CAAs and
VAR. The patient underwent successful surgical intervention under general anesthesia and cardiopulmonary bypass
and experienced an uneventful recovery.

Conclusion Hereby we reported this clinically unusual case of CPAFs with multiple CAAs and VAR and also the details
of a successful surgical procedure.
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Background

To our knowledge, clinical reports of coronary-pul-
monary artery fistula (CPAF) associated with coronary
artery aneurysm (CAA) and Vieussens' arterial ring
(VAR) are exceedingly rare, with limited documenta-
tion of related surgical treatments. Coronary artery fis-
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tulas are rare abnormal connections between a coronary
artery and a cardiac chamber or great vessel, potentially
diverting blood flow from the myocardial capillary net-
work. VAR is typically described as a collateral path-
way between the left anterior descending (LAD) and
right coronary arteries, with pathological cases being
exceedingly rare [1]. In this case, we reported a case of a
61-year-old female patient who presented with exertional
dyspnea and fatigue. The patient was diagnosed with
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CPAFs combined with CAAs and VAR formation and
subsequently underwent surgical treatment.

Presentation

A 61-year-old female patient was admitted to the hospi-
tal with the chief complaint of dyspnea and fatigue after
exertion. She had a history of hypertension for over 20
years which has been controlled well with regular oral
medication. Physical examination revealed no abnor-
malities. Upon admission, a coronary CTA revealed a
tortuous and dilated vessel originating from the proximal
segment of the LAD artery with an aneurysmal expan-
sion in the mid-segment, measuring approximately
1.8x1.9x 1.8 cm (Fig. 1A-F asterisk). The vessel had two
branches with one communicating with the left wall of
the pulmonary artery (PA) trunk (Fig. 1E and F upper
triangle). While another branch connected with the
right coronary sinus and formed VAR (Fig. 1C-F arrow),
where an aneurysmal dilation measuring approximately
2.7%x29x3.6 cm was noted (Fig. 1A-F star). A conus
branch artery from the proximal segment of the left main
artery (LM) exhibited an aneurysmal dilation measur-
ing approximately 1.0 x 0.7 x 0.7 cm, extending distally to
communicate with the PA. Besides, a vessel originating
from the superior wall of the aortic arch displayed local-
ized aneurysmal dilation proximally, with a tortuous dis-
tal segment communicating with the PA trunk (Fig. 1E
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and F lower triangle). Echocardiography revealed mul-
tiple CAAs, CPAFs with VAR formation. Coronary angi-
ography showed similar findings with coronary CTA and
30% narrowing in the LAD artery.

The patient was diagnosed with CPAFs with CAAs and
VAR formation (Figs. 1 and 2 asterisk, star and arrow).
The surgical procedure was performed under general
anesthesia and cardiopulmonary bypass was established.
After the pulmonary artery fistula was clamped, cold car-
dioplegia solution was infused from the aortic root. The
aneurysms in the left and right sinus region were incised
and the entrance to the right aneurysm, approximately
0.4 cm in diameter, was sutured with a biological patch.
The exit of the right aneurysm was directly closed with
suture. Both the entrance and exit of the left aneurysm
were also closed by direct suture. The patient experi-
enced an uneventful recovery and postoperative follow-
up coronary CTA showed complete disappearance of
aneurysms and VAR (Fig. 2F).

Discussion and conclusions

A coronary artery fistula (CAF) is an abnormal connec-
tion that forms between the coronary arteries and the
heart chambers, or between the coronary arteries and
any part of the systemic or pulmonary circulation near
the heart [2]. The prevalence of CAFs in the general pop-
ulation is estimated to be approximately 0.002% [3]. With

Fig. 1 CTAimages in a 61-year-old female patient with coronary-pulmonary artery fistulas (CPAFs) with multiple coronary artery aneurysms (CAAs) and
Vieussens'arterial ring (VAR). Transverse section (A), coronal section (B) and sagittal section (C) of CTA showing CPAFs with multiple CAAs and formation

of VAR. (D-F) Reconstruction images of CTA showing CPAFs, CAAs and VAR.

%: Right aneurysm % : Left aneurysm = : Vieussens'arterial ring A : A vessel had two branches with one communicating with the left wall of the pul-
monary artery (PA) trunk. W : A vessel originating from the upper wall of the aortic arch showed localized aneurysmal dilatation proximally and tortuous

distal connection to the PA trunk
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Fig. 2 Echocardiographic, intraoperative and postoperative CTA images in the above-mentioned patients. Echocardiographic images (A and B) showing
the right and left coronary artery aneurysms (CAAs). Intraoperative imaging (C-E) showing resection of the right and left CAAs. Reconstruction images of
postoperative CTA (F) showing the complete resection of CAAs.
% : Right aneurysm % : Left aneurysm = : Vieussens'arterial ring

the widespread use of cardiac CTA, the reported inci-
dence of CAF has increased but remains relatively rare
[4]. While most patients remain asymptomatic, some
may experience symptoms such as myocardial ischemia,
congestive heart failure, or even sudden cardiac death,
particularly if coronary aneurysms, thrombosis, infec-
tious carditis, or other congenital heart defects coexist
[5]. A CAA is defined as a condition in which the diam-
eter of a dilated segment of the coronary artery is greater
than 1.5 times the diameter of an adjacent healthy seg-
ment [6]. Aneurysm formation is a potential compli-
cation of CAF, and rupture of the aneurysm could be
life-threatening. VAR is considered a remnant of the
embryonic conotruncal circle [7]. VAR is a common col-
lateral circulation where the left conus branch from the
anterior descending artery anastomoses with the right
conus branch from the right coronary artery, forming an
arterial ring. When an aneurysm occurs secondary to a
CPAF, the associated aneurysmal dilation is typically cys-
tic in nature, resulting in a large tumor-like structure.
In such cases, the affected blood vessels are often thick-
ened and tortuous, with the aneurysms primarily located

near, rather than at, the fistula orifice [8]. The most com-
mon clinical symptoms in patients with VAR-pulmonary
artery fistula with or without CAAs are chest pain and
dyspneal®. Currently, there are two main approaches for
treating CPAFs: percutaneous or surgical intervention.
The primary objective is to close the fistula and block
the shunt between the coronary artery and the pulmo-
nary artery. The treatment principle is to achieve fistula
closure while preserving normal coronary circulation.
Surgical correction is generally recommended for the
treatment of large symptomatic CAFs, especially those
with multiple communications, tortuous or aneurysmal
characteristics, and when CAFs require surgical manage-
ment of other clinically significant cardiac conditions.
A comprehensive coronary CTA should be conducted
preoperatively to analyze the opening of the CAA and
the blood flow direction of the CAF, enabling the formu-
lation of a detailed and optimal surgical plan to ensure
smooth surgical progress. The patient discussed in this
study had CPAFs with large CAAs and was therefore
treated surgically.



Liu et al. Journal of Cardiothoracic Surgery (2025) 20:136

Acknowledgements
None.

Author contributions

All authors have substantially contributed to manuscript drafting. HZ, and
XM edited the manuscript. All authors have read and approved the final
manuscript.

Funding

This work was supported by the grants from the National Natural Science
Foundation of China (82201624), the Nature Science Foundation of Shandong
Province (ZR2021MH112; ZR2021QH016; ZR2023MH124; ZR2021QB122;
ZR2023MH289) and Jinan Science and Technology Plan Project (202225050).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This project has been approved by the Ethics Committee of the Shandong
Provincial Hospital Affiliated to Shandong First Medical University, and has
obtained written consent from the patient.

Consent for publication

Written informed consent has been obtained from the patient and their family
members for publication of relevant clinical information by the authors in
pertinent medical publications.

Competing interests
The authors declare no competing interests.

Received: 15 December 2024 / Accepted: 7 February 2025
Published online: 20 February 2025

Page 4 of 4

References

1. Hirzallah MI, Horlick E, Zelovitzky L. Coronary artery to main pulmonary artery
fistulae via a Vieussens'arterial ring. J Cardiovasc Comput Tomogr. 2010
Sep-Oct;4(5):339-41. doi: https://doi.org/10.1016/j.jcct.2010.05.0171F: 5.5 Q1.
Epub 2010 Jun 8. PMID: 20656574.

2. Al-Hijji M, El Sabbagh A, El Hajj S, et al. Coronary Artery, Fistulas: Indications,
Techniques, Outcomes, and Complications of Transcatheter Fistula Closure
[J]. JACC Cardiovasc Interv, 2021,14(13): 1393-1406.

3. Ghandour A, Rajiah P. Unusual fistulas and connections in the cardiovascular
system: A pictorial review [J]. World J Radiol,2014, 6(5): 169-176.

4. Yoshihara S, Yaegashi T, Matsunaga M, Kurata M, Naito M. Multimodality
Imaging in a Case of Coronary to Pulmonary Artery Fistula With Multiple
Aneurysms via a Vieussens Arterial Ring. Circ Cardiovasc Imaging. 2021
Jun;14(6):e012178. doi: https://doi.org/10.1161/CIRCIMAGING.120.012178.
Epub 2021 May 26. PMID: 34034503.

5. AnX,Guo S, Dong H, et al. Congenital coronary artery-to-pulmonary fistula
with giant aneurysmal dilatation and thrombus formation: a case report and
review of literature. BMC Cardiovasc Disord. 2021;21(1):273. Published 2021
Jun 4. doi:https://doi.org/10.1186/512872-021-02077-4

6. AliS,Khan M, Farooq F, Changezi H. Giant right coronary artery aneurysm in
a dominant right system. BMJ Case Rep. 2023;16(8):e253980. Published 2023
Aug 9. doi:https://doi.org/10.1136/bcr-2022-253980

7. Chan CY,Lee PW, Lam YY, Chan WW, Wong KT, Yu CM. Images in cardivascular
medicine. Detection of large aneurysm of Vieussens' arterial ring after abnor-
mal shadow on chest radiography. Circulation. 2009 Oct 13;120(15):e134-6.
doi: https://doi.org/10.1161/CIRCULATIONAHA.109.865220. PMID: 19822813.

8. QuYingwu, Zhang Hanxu, Zhu Yuexiang, et al. Pulmonary artery fistula and
aneurysm in Vieussens ring: a case report [J]. Journal of Medical Imaging,
2019,33(10):1938-1939.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.jcct.2010.05.017IF
https://doi.org/10.1161/CIRCIMAGING.120.012178
https://doi.org/10.1186/s12872-021-02077-4
https://doi.org/10.1136/bcr-2022-253980
https://doi.org/10.1161/CIRCULATIONAHA.109.865220

	﻿Surgical intervention of coronary-pulmonary artery fistula with multiple coronary aneurysms and Vieussens’ arterial ring formation
	﻿Abstract
	﻿Background
	﻿Presentation
	﻿Discussion and conclusions
	﻿References


