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a b s t r a c t 

True cardiac arteriovenous malformations are rare anomalies that may be acquired or con- 

genital in origin. These anomalies are well demonstrated by Multi Detector Computed To- 

mography (MDCT) with much higher clarity and anatomic detail than invasive angiography. 

We report a case of large complex cardiac vascular malformation in 55 year old male involv- 

ing feeders from systemic (internal mammary artery, right inferior phrenic artery), coro- 

nary (left anterior descending), and pulmonary arterial and venous systems using a 64 slice 

MDCT scanner. Cardiac AV malformations have previously been described using MDCT, but 

this case is unique in terms of its large size, extensive involvement of systemic, coronary 

and pulmonary vascular connections, and mild clinical symptomatology. Our case shows 

that patients with complex coronary malformation may not always require treatment as 

natures’ pathways may work well throughout lifetime. 

© 2021 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Coronary Arteriovenous malformations (AVM) are exceed-
ingly rare anomalies that consist of abnormal communication
between coronary artery and one of the chambers of heart
(known as coronary cameral fistula) or adjacent vessels.
Coronary AVMs may result in myocardial ischemia due to
steal phenomenon, bacterial endocarditis and heart failure,
or may be entirely asymptomatic. In case of large arteriove-
nous shunts, severe ischemia and even death may result [1] .
We report a case of complex arteriovenous malformation
involving the left anterior descending, left internal mammary,
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right inferior phrenic and left upper lobe pulmonary artery
and left superior pulmonary vein) diagnosed during coronary
CTA using a 64 slice CT. 

Case report 

A 55-year old male with intermediate risk factors for coronary
artery disease and episodic mild chest pain on exertion was
referred for CT coronary angiography to our department. On
physical examination the patient had a short systolic murmur
at apex while ECG was normal. Echocardiography was done
eria for authorship. 
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Fig. 1 – Volume rendered image (anterior view) 
demonstrates a vascular malformation (yellow arrow) fed 

by tortuous feeders from left internal mammary (black 

arrow), right inferior phrenic and LAD twigs (red arrow) 
with drainage into left superior pulmonary vein (green 

arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – The VRT image of the malformation as viewed from 

the left lateral aspect showing the left internal mammary 

(blue arrow), right inferior phrenic (black arrow), and 

pulmonary vascular contributions (green arrow). 

Fig. 3 – Oblique axial MIP image showing the tortuous 
internal mammary feeder (blue arrow), the diagonal branch 

of LAD (red arrow) and left superior pulmonary artery and 

vein (green arrow) connected to the vascular malformation 

(yellow arrow) that is seen as a vascular tangle. 

 

 

 

 

 

 

 

 

 

 

 

 

and was unremarkable. The past history was unremarkable
with no catheter angiography, surgery or trauma. The imag-
ing was performed on a 64 slice Multi Detector Computed
Tomography (MDCT) scanner(Sensation Cardiac 64, Siemens
Medical Solutions) after premedication with oral β- blocker
metoprolol (50mg) with additional 2 boluses of iv metoprolol
(5mg each) at the commencement of the study to decrease the
heart rate .We use a protocol of retrospective ECG gating with
automated bolus triggering (the trigger being placed on mid
ascending aorta and setting the threshold for scan initiation
at 160 HU), a collimation of 64 × 0.6mm, kV 120 and effective
mAs 800. The raw data was reconstructed (using 0.6mm thick
slices with 0.4mm overlap, B35 kernel) at 35%, 55% and 65%
of R-R interval using a dedicated cardiac workstation; we
also routinely perform multiphase reconstruction at 10% R-R
interval for functional analysis. The study revealed a complex
tangle of vessels on the anterolateral surface of mid left
ventricle. Elongated tortuous feeders were seen arising from
left internal mammary artery, enlarged right inferior phrenic
artery and diagonal branches of left anterior descending
artery ( Fig. 1 and 2 ). The AVM was draining into the left pul-
monary circulation (a branch of left superior pulmonary vein
and a small communication with left upper lobe pulmonary
artery) ( Fig. 3 ). Our patient refused further evaluation with
catheter angiography and is on follow up. 

Discussion 

Coronary AV malformations are rare anomalies (1 in 50000
live births) that may be congenital or acquired. They consti-
tute about half of coronary artery anomalies and are usually
hemodynamically significant. Coronary AVMs may be present
as an isolated finding (55%-80% cases) or be associated with
other congenital heart diseases (ASD, TOF, PDA etc) . The most
common site of origin is RCA (55%) followed by LAD (35%);
multiple malformations may occur in 10.7%-16% of cases.
Most fistulas drain into the right sided chambers (RV -40%, RA
-26%, PA -17%, coronary sinus-7% and SVC 1%). In about 3%-
5% cases, the AVM may drain into left sided cardiac chambers
[1–3] . The acquired causes of coronary artery fistulas include
trauma, surgery, endomyocardial biopsy or angiography. Most
of these fistulas are small and patients remain asymptomatic
(55%). Large shunts can result in ischemia secondary to
steal; these may manifest as chest pain (34%) and congestive
heart failure (13%). Coronary cameral fistulas to left heart
chambers can result in signs and symptoms of aortic valve
insufficiency [2 ,4] . 
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Till now invasive coronary angiography has been the
mainstay of diagnosis of coronary anomalies. This is associ-
ated with 2 problems: one is a definite procedure associated
morbidity (1.5%) and mortality (0.15%); second, owing to the
2-dimensional nature of invasive coronary angiography the
exact 3-dimensional relationship between the vascular mal-
formation and cardiac chambers is not optimally depicted.
MDCT is currently the investigation of choice for evalua-
tion of coronary anomalies. The usual technique adopted
is acquisition of data using a retrospective ECG gating, with
ECG tube dose modulation (for reduction of radiation dose),
reconstruction of data in different phases chosen to mini-
mize motion artifacts. If heart rates of less than 65 bpm are
achieved with an adequate breath-hold, excellent images
can be obtained with a 64 slice MDCT scanner that compare
favorably with those obtained at invasive angiography [2 ,3] .
The excellent 3D anatomic detail obtained by means of a
MDCT helps in the management decision and provides a
roadmap for the interventionist. MRI also has been evaluated
for assessment of coronary anomalies especially in patients
with congenital heart disease. MRI’S advantage of lack of
radiation is partially offset by its less than optimal spatial
resolution (1-25 × 1.25 × 1.5) with suboptimal evaluation
of distal coronaries and smaller collateral vessels. It is also
technically more demanding and more time consuming [5] .
Perfusion MRI (with or without pharmacologic stress) has,
however, the potential of assessing the extent of myocardial
ischemia associated with a vascular malformation, thereby
helping in management decision. 

The treatment of choice for symptomatic coronary artery
fistulas and AVMs is transcatheter embolization. However,
multiple fistulae, multiple drainage sites and presence of large
branch vessels are exclusion criteria for transcatheter em-
bolization. Surgical closure by epicardial and endocardial lig-
ations (with or without cardiopulmonary bypass) is a safe and
effective method of treatment [6 ,7] . 

The patient described in this report had mild symptoms,
refused catheter angiography, was managed medically and
is under follow-up. The extensive systemic vascular feed-
ers (internal mammary artery, inferior phrenic artery) and
connections with pulmonary arterial and venous system
had produced a balanced hemodynamics that had main-
tained myocardial perfusion for 4 decades. This anomaly
bears a more than superficial resemblance to CABG surgery
(LIMA-LAD graft) and may be aptly termed as bypass surgery
performed by nature. 
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