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Angiographic characteristics of coronary artery fistulas
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ABSTRACT

Objectives: Coronary artery fistula (CAF) in adults is a rare
form of coronary artery anomaly. It is often diagnosed inci-
dentally during coronary angiography. The aim of this study
was to evaluate the clinical and angiographic characteristics
of adult patients with CAF.

Study design: We retrospectively reviewed the database of
70,850 patients who had undergone coronary angiography
in five different invasive cardiology centers in the southeast-
ern region of Turkey. Among them, 56 patients had CAF (39
males, 17 females, mean age: 63.7+10.4 years). Demograph-
ic data, clinical evaluation and cardiac catheterization reports
were reviewed from the medical records.

Results: A total of 58 fistulas were detected in 56 patients;
two patients (3.6%) had bilateral fistulas originating from both
the left and right coronary artery. In our angiographic series,
CAF prevalence was 0.08%. Dyspnea on exertion and/or an-
gina pectoris was the most common symptom (69%). Fifteen
patients (26.8%) had concomitant obstructive coronary artery
disease. Coronary artery fistulas originated mainly from the
left anterior descending artery (n=30, 51.7%). Others origi-
nated from the right coronary artery (n=15, 25.9%), circumflex
artery (n=6, 10.3%), and right sinus of Valsalva (n=3, 5.2%).
In four patients (n=4, 7.1%), multiple micro fistula were drain-
ing into the left ventricle.

Conclusion: In our angiographic series, the prevalence of
CAF was 0.08%, and the most common site of origin was the
left anterior descending artery.

OZET

Amac: Yetigkinlerde rastlanan koroner arter fistulleri koroner
arter anomalilerinin nadir turleridir. Cogu kez koroner anjiyog-
rafi sirasinda rastlantisal olarak tani konulur. Bu ¢alismanin
amaci koroner arter fistulu olan yetiskinlerin klinik ve anjiyog-
rafik dzelliklerini degerlendirmektir.

Calisma plani: Turkiye’nin gliney ve dogu bblgesinden 5 fark-
Il girisimsel kardiyoloji merkezinde koroner anjiyografi yapilan
ardisik toplam 70850 hastanin verileri geriye donuk olarak in-
celendi. Bu hastalar arasindan toplam 56 hastada (39 erkek,
17 kadin, yas ortalamasi: 63.7+10.4 yil) koroner arter fistulu
var idi. Hastalarin demografik dzellikleri, klinik degerlendirme
bulgular ve koroner anjiyografi raporlari hasta dosyalarindan
ogrenildi.

Bulgular: Elli alti hastada toplam 58 fistul tespit edildi; 2
hastada (%3.6) hem sol koroner arterden hem sag koroner
arterden koken alan iki tarafli fistul vardi. Anjiyografik seri-
mizde koroner arter fistulu sikligi %0.08 idi. Efor dispnesi ve
/ veya anjina pektoris en yaygin yakinmalardi (%69). Hasta-
larin 15’inde (%26.8) eslik eden koroner arter hastaligi vardi.
Koroner arter fistulleri en ¢ok sol 6n inen arterden kdken al-
makta idi (n=30, %51.7). Diger fistuller sag koroner arterden
(n=15, %25.9), sol sirkumfleks arterden (n=6, %10.3) ve sag
sinus Valsalva’dan (n=3, %5.2) kaynaklanmakta idi. Dort has-
tada (%7.1) sol ventrikul icine dolan ¢ok sayida mikro fistul
saptandi.

Sonug: Anjiyografik serimizde koroner arter fistul sikhgi
(%0.08) idi. Fistuller en sik sol dn inen arter kbkenli idi.
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oronary artery fistulas (CAFs) are abnormal com-

munications between a coronary artery and a car-
diac chamber or major vessel (vena cava, pulmonary
veins, pulmonary artery, coronary sinus). They may be
congenital or acquired due to trauma and iatrogenic
causes. Angiographic series have revealed that the fre-
quency of CAF is approximately 0.1-0.8% in adults.
Many of these patients are asymptomatic and are di-
agnosed during coronary angiography incidentally.
Hence, the natural history of CAFs remains unclear.
-1 The hemodynamic consequences of the fistula vary
depending on shunt size, shunt site and presence of
other underlying cardiac diseases.!** Several compli-
cations, including bacterial endocarditis, thrombosis,
aneurysm formation, dissection, rupture, premature
atherosclerosis, pulmonary hypertension, myocardial
ischemia, or infarction, related to large or multiple fis-
tulas, have been reported.”) The management of CAFs
is controversial, and recommendations are based on
anecdotal cases or small retrospective series.’'? Data
about the angiographic characteristics of these pa-
tients are inadequate.

In this study, one of the largest series in the lit-
erature, we defined the angiographic characteristics of
CAFs in Turkish patients.

PATIENTS AND METHODS

Study populations
We retrospectively reviewed the database of 70,850

patients who had undergone  p.p eviation:
coronary angiography in .z
five different invasive car-
diology centers in the southeastern region of Turkey.
The 56 patients (39 males, 17 females, mean age:
63.7+£10.4 years) with scientific term of “coronary
artery fistula” in the coronary angiography reports
were selected for the study. Selected coronary angiog-
raphy records were re-examined by two experienced
invasive cardiologists (CT, GA). Demographic data,
clinical evaluation and cardiac catheterization reports
were reviewed from the medical records. CAFs were
described according to the origin and drainage sites.
Bl Unilateral fistula indicated that one coronary artery
contributed to the fistula formation. Bilateral fistula
indicated that two separate coronary arteries were in-
volved in the fistula formation. Multiple fistulas were
described as multiple micro communications between
one or more coronary arteries and the cavity of the
cardiac chamber.”! In the statistical analysis, data are
presented as mean = SD or percentage.

Coronary artery fistulas

RESULTS

A total of 58 CAFs were detected in 56 patients; two
patients (3.6%) had bilateral fistulas originating from
both the left and right coronary artery (Figure 1). In
our angiographic series, the prevalence of CAF was
0.08%. Fifteen patients (26.8%) had concomitant ob-
structive coronary artery disease. The origin sites of

Figure 1. Example of bilateral coronary artery fistula: (A) Coronary angiogram showing a fistula arising
from the left anterior descending artery (LAD), and (B) Coronary angiogram showing a fistula originating
from the right coronary artery (RCA) in the same patient.
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Table 1. The sites of origin of coronary artery fistulas presented in different studies
Our study Vavunarakis Canga et al.¥l Tirilomis Abdelmoneim Said Sunder
etal.l" et al.l et al.l® et al.l et al.l”
Number of patients reviewed (n) 70850 33600 49567 - - 30829 -
Number of patients with coronary 56 34 54 13 30 51 25
artery fistulas (n)
Prevalence of fistula (%) 0.08 0.10 0.10 - - 0.17 -
Age (years) 63.7+10.4 56.7+10.7 61.5+10.8 60£12.7 60.3 15+14
Total number of fistula (n) 58 34 59 15 36 63 29
Regions of fistula origin, n (%)
Left anterior descending artery 30 (51.7) 11 (32.4) 30 (50.8) 10 (66.7) 14 (46.7) 29 (46.0) 8 (27.6)
Right coronary artery 15 (25.9) 19 (55.9) 20 (33.9) 1(6.7) 6 (20) 21 (33.3) 15 (51.7)
Left circumflex artery 6 (10.3) 4 (11.8) 8 (13.6) 1(6.7) 7 (23.3) 11 (17.5) 3(10.3)
Right sinus of Valsalva 3(5.2)
Left main coronary artery 3 (20) 2(6.7) 2(3.2) 3(10.3)
Left internal mammary 1.7) 1(3.3)
Bilateral or more fistulas 2 (3.6) 5(8.5) 2(13.3) 3 (10) 10 (20) 4 (13.8)
Multiple micro fistula 4(71
the CAFs are summarized in Table 1. Examples of DISCUSSION

fistula originating from the major epicardial coronary
arteries are shown in Figure 2. CAF's originated mainly
from the left anterior descending artery (n=30, 51.7%).
Others originated from the right coronary artery (n=15,
25.9%), circumflex artery (n=6, 10.3%), and right sinus
of Valsalva (n=3, 5.2%) (Figure 3a). In four patients
(7.1%), multiple micro fistula (Figure 3b) were seen
to drain into the left ventricle. In three patients (5.3%),
fistulas originating from the coronary artery were seen
to drain into the pulmonary vascular bed (Figure 3c, d).

In our series, the prevalence of CAF was 0.08%, and
this ratio was similar to that in previous reports.[>] A
comparison of the origin of the CAFs in the present
and previous series is shown in Table 1. As in previ-
ous reports,**3 most CAFs in our series originated
from the left anterior descending artery. Additionally,
we detected that some CAFs originated from the right
sinus of Valsalva, a very rare localization (Figure 4).
CAFs usually drain into the venous circulation with

=

Figure 2. Angiographic views of coronary artery fistulas: (A) A large fistula arising from the proximal segment of the right coro-
nary artery (RCA), (B) A large fistula arising from the proximal segment of the left anterior descending artery (LAD), and (C) A
large fistula originating from the proximal segment of the left circumflex artery (Cx).
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Figure 3. (A) Left anterior oblique view depicting a fistula originating from the right sinus of Valsalva and
separated ostium of the right coronary artery (RCA). (B) Right anterior oblique projection of the left coro-
nary angiogram demonstrating the coronary artery-left ventricle multiple micro fistulas opacifying the left
ventricle cavity (arrows). Cx: Left circumflex artery. (C) Left anterior oblique view showing a fistula from
right coronary artery (RCA) to distal pulmonary vascular bed (PV), and (D) In the same patient, right an-
terior oblique projection view of the same fistula.

low-pressure structures such as the pulmonary artery,
right atrium, right ventricle, superior vena cava, and
coronary sinus.’%!% This may lead to significant left-
to-right shunt.['>¥ We could not demonstrate which
shunt drained to which vascular bed because detailed
imaging methods such as transesophageal echocar-
diography and multislice computerized tomography
angiography were not used. In three patients (5.3%),
fistulas originating from the coronary artery were
seen to drain into the pulmonary vascular bed. In four
patients (7.1%), multiple micro fistula were seen to
drain into the left ventricle cavity.

Recently, Canga et al.™ reported the demographic
and clinical characteristics and angiographic find-
ings of Turkish patients with CAF. In their series, the
prevalence of CAF was 0.1%, and the most common
artery of fistula origin was the left anterior descending
artery (50.8%). Concordant with these findings, in our
series, the prevalence of CAF was 0.08%, and the left
anterior descending artery was the most common site
of fistula origin. Our study is one of the largest series
in the literature evaluating CAFs angiographically.

Our series might be valuable for its description of
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fistulas originating from the right sinus of Valsalva
and of multiple micro-fistulas flowing into the left
ventricle, which was not mentioned previously in an-
giographic series. Our findings are also valuable in
terms of demonstrating our country’s data.

Limitations

The major limitation of our study is its retrospective
design and lack of follow-up of the patients for ad-
verse cardiac outcomes. Other important limitations
of our study were the lack of detailed clinical and
echocardiographic findings, which could not be ob-
tained due to the retrospective nature of this study and
the collection of data from different centers.

In conclusion, in our angiographic series, the prev-
alence of coronary artery fistula was 0.08%, and the
most common site of origin was the left anterior de-
scending artery.
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