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Abstract
Coronary arteriovenous fistula (CAF) is a rare form of congenital heart disease. However, it is the most

common type of congenital anomaly of the coronary arteries. [1] When there is the connection between the
coronary artery and the chambers of the heart, it is called a coronary chamber fistula. The fistula may also be
between a coronary artery and another adjacent vessel from the pulmonary or systemic circulation. An open fistula
provides low-resistance flow by directing blood from an artery into a vein, heart chamber, or other low-pressure
vessel such as the pulmonary artery. Patients with CAF may develop symptoms at birth or later in life, depending
on the type of fistula and the presence of collateral circulation. Studies have reported an association between
ventricular arrhythmias and sudden cardiac death syndromes in young adults and athletes with certain types of
coronary anomalies, such as anomalous origin of the left coronary artery from the pulmonary artery (ALCAPA)
[2-5]. The most common symptom is a myocardial ischemia. The purpose of this article is to present a clinical
case of endovascular treatment of coronary pulmonary fistula. As a result of a modern diagnostic methods, such
as CT angiography with three-dimensional reconstruction, it is not difficult to assess the degree and nature of the
pathology. Having assessed the tactics, modern doctors are able to cope with coronary arteriovenous fistulas with
great success using minimally invasive X-ray endovascular technologies.

KOpOHapHO-nyHbMOHaﬂbHaﬂ CbVICTyﬂa

OpwmaHoB B.K., AbunxaHos E.E., AsusynnaeB U.X., CanyHoB A.B.,
Kynan6epreH A.B.

AO «HaumoHanbHbIN Hay4HbIN LEeHTP xupyprum umenn A.H. CoizraHosay,
r. Anmathbl, KasaxcTaH

AHHOMayus

KopoHapHasi apmepuoseHo3Has pucmyna (KA®) sensemcs pedkoli hopMoli 8p0oxOeHHO20 rnopoka cepoua.
Tem He meHee, amo Haubosee pacnpocmpaHeHHbIU Mur 8pOX0eHHbIX aHOMasuli KOpOHapHbIX apmepul. Kozda
OH Haxo0umcsi Mexdy KOpOHapHoU apmepuell U kamepamu cepoua, OH Hasbl8aemcsi KOPOHapHO-KaMepPHbIM
csuwjom. Ceuwy makxe Moxem Obimb MexAy KOpoHapHoU apmepuell u OpyauM coceOHUM cocyOoM U3 Sle204-
HO20 unu 6onbwoeo Kpyea kposoobpaweHus. Omkpbimas pucmyna obecreqyusaem MOMOK ¢ HU3KUM COMPO-
MmuerneHueM, Hanpasnss Kposb HeMoOCpPeOCMBEeHHO U3 apmepuu 8 8eHy, cepdeyHyro Kamepy unu opyeoli cocyod ¢
HU3KUM OagneHueM, makol kak neeoyHasi apmepusi. Y nayueHmos ¢ KA® cumnmombl Mo2ym pa3susamscs npu
poxdeHuu unu e 6onee NO30HeEM 8o3pacme, 8 3agUCUMOCMU Om mura ghucmysibl U Hamuqus KonnamepasnbHo20
KpogoobpauwjeHus. B uccnedogaHusix coobwjanock 0 cesi3u Mex0y Xenydo4KosbIMU apummusMu U cuHOpoma-
MU 8He3arHol cepOeyHol cmMepmu y MonoObIxX 00el U CriopmcMEHO8 Mpu OnpedeneHHbIX munax KopoHap-
HbIX aHOMaJull, makux Kak aHoMaslbHoe OmXOXOeHuUe /1eeoll KOpOHapHOU apmepuu om f1e204HOU apmepuu
(ALCAPA). Odblwka npu ¢husuyeckol Haepy3ke u cmeHokapOus u3-3a uwemuu Muokapoa sensrmes cambiMu
yacmbIMU cumnmomamu. B 0aHHoU cmambe npedcmasriieH KnUHUYeckul cryqati 9HO08aCKyIsPHO20 SIeYeHUs
KOPOHapHO-MynbMOHanbHoU ¢oucmyrbl. Ha daHHbIU MoMeHm, 6r1a2o0aps cospeMeHHbIM Memodam duagHoCmu-
Ku, makux kak KT aHeuoepachusi, c mpexmepHol peKoOHCmpyKyuel, OueHUmb cmeneHb U Xapakmep rnamosoauu
He cocmasnsiem mpyda. OueHU8 maKmuky, CoO8peMeHHbIe 8padu ¢ 6oMbWUM yCrneXoM crnocobHbI crpasumscs
C KOPOHapHbIMU apmepuUo8eHO3HbIMU chucmynamu C UCMONb308aHUEM MaouH8a3USHbIX PEHM2eHIHO08aCKY-
TI5ipHbIX MexHonoaud.
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KopoHapnblk ekne cdomctynacsol

OpmaHoB bB.K., AbunxaHos E.E., Asusynnaes U.X., CanyHoB A.B.,
KynanbepreHn A.B.

«A.H. CbisraHoB aTblHAafbl ¥NTTbIK XUpyprus optanbifbi» AK,
Anmarthl K., KasakctaH

AHOamna

KopoHapnbik apmepuogeHo3obi gpucmymna (KA®) mya 6imkeH Xypek akaybiHbIH cupek mypi 60/bin mabbi-
naokl. [lezeHmeH, 6yn KopoHaprblK apmepusinapobiH mya 6imkeH aHOManusiCbiHbIH €H Kern mapasfaH mypi.
KopoHapnblk apmepusi MeH Xypek kamepanapbl apacbiHOa 60s1ca, OHbl KOPOHapPIbIK-kamMepasbiK chucmynach!
Oen amaliobl. CoHOal-aK, hucmyna KopoHap/ibiK apmepusi MeH eKre Hemece XyUeni KaH aliHanbIMbIHaH 6acka
ipeenec mambip apackiHOa 6omybl MyMKiH. AwbiK chucmyrna kaHObl apmepusiOaH mikenel mambipFa, XypekK Ka-
MepacbiHa HEMece eKre apmepusichl cusikmbl backa memeH KbicbiMObl mambipra 6arbimmay apKblribl MemMeH
KapcbirbIK arbiHbIH Kammamachi3 emedi. KA® 6ap emOenywinepde gpucmyna mypiHe XaHe Konnamepasnbobl
KaH aliHanbIMbIHbIH 6011ybIHa balinaHeicmbl mybliFaHOa Hemece KeliHei emipde cunammamanap 0amybl MyMKiH.
3epmmeyrnep exkne apmepusicbiHaH CO/ XaK KOPOHap/blK apmepusiHbiH aHomanussbik whiry meai (ALCAPA)
CUSIKMbI KOPOHap/bIK aHoManusinapObiH 6eneini 6ip mypnepi 6ap xac epecekmep MeH criopmuwbinapoarsi Ka-
PbIHWaTbIK apummusiiap MEH KeHEMMEH XYpPeK enimi cuHOpoMAapb! apacbkiHOars! batinaHbicmapobl xabap-
naobl. Muokapd uwemMusiCbiHbIH 9CEpIHEH Kyw mycKkeHOeai eHmiay XeHe cmeHoKapOusi - eH Xui ke3decemiH
6eneinep. byn makanada KOpoHaprbiK eKne ghucmynachiHbiH 3HO08aCKYIAPbLIK eMiHiH KIUHUKanbIK xXaroalibl
6epinzeH. Kasipai yakbimma yw enwemdi pekoHcmpykuusimeH KT aHauozpagbusicsl cusikmbl 3aMaHayu 0uagHo-
cmukanbiK adicmepOiH apKackiHOa namonoausiHbIH 0apexeci MeH curnambiH baranay KubiH emec. TakmuKaHb!
baranali ombIpbin, 3amMaHayu dapieepiep MUHUManObl UH8a3uemi peHmeaeHOiKk 3HO08ACKYSPIIbIK MEXHOM02U-

AnapObl KondaHa ombIpbI, KOPOHap/IbIK apmepuoseHo3ds! ghucmynanapdbl yiKkeH mabbicreH xeHe anaokbi.

Relevance

A coronary artery fistula or coronary arteriovenous
fistula is a congenital or acquired defect characterized
by an abnormal connection of a coronary artery with a
pulmonayr or systemic circulation, as well as with one
or more chambers of the heart, bypassing the capillary
blood flow. Coronary arteriovenous fistulas occur in
the population in 0.002% of cases, and in 0.25% of
patients undergoing coronary angiography [6-9].

CAF was first described by Krause in 1865. [10],
revealed by coronary angiography. Haller and Little
described the characteristic clinical triad of CAF:
murmurs, left-to-right atrial or ventricular shunt, and
dilated, tortuous coronary arteries. CAF can lead to
severe hemodynamic disorders such as myocardial
ischemia, cardiac arrhythmias, heart failure, and
infective endocarditis in adults [11]. The classification
according to Sakakibara (12) is often used to classify
CAF, according to which the division according to the
type of vessel origin is important: from the proximal or
distal segment of the coronary arteries.

The proximal type of fistula discharge is
characterized by normal diameters of the involved
coronary arteries. In the case of the distal type, the
entire coronary artery often expands and often ends
in the right heart.

The main pathogenetic mechanism is related to
the drainage of blood from high pressure blood vessels
into a low pressure system through a fistula.

Causes of CAF can be congenital or acquired.
More than 90% of CAFs are congenital [13]. During
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early fetal development, the sinusoids feed the primitive
myocardium, which is associated with the primitive
tubular heart. Later, in adulthood, sinusoids usually
transform into Thebesian vessels and capillaries.
Persistent sinusoids that do not regress may contribute
to a fistulous connection between coronary arteries
and heart chambers [14, 15]. There is also a residual
primitive connection between the coronary arteries and
other mediastinal vessels (eg, bronchial, pericardial, or
mediastinal arteries) or the superior vena cava, which
may contribute to the development of a coronary
arteriovenous fistula [16]. Acquired CAF results from
iatrogenic events such as coronary stenting, coronary
artery bypass grafting, trauma, and chest radiation [17,
18]. Some diseases, such as coronary vasculitis and
myocardial infarction, can lead to the development of
CHF in the chronic phase [19].

Description of the clinical case

The purpose of this article is to present a clinical
case of endovascular treatment of coronary pulmonary
fistula. Patient M., 60 years old, a resident of the Almaty
region, was admitted to JSC «NSC of surgery named
after Syzganov A.N.” with a diagnosis of Congenital
heart disease. Coronary pulmonary fistula. Atrial
fibrillation. Cryoablation in 2021. CH Il FC by NYHA.

The first time patient was admitted to our center
in September 2021. with complaints related to
cardiac arrhythmias, interruptions in the work of the
heart, the patient was additionally examined at the
center. Due to the AF Cryoablation was performed.
Selective polypositional coronary angiography re-
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Figure 1.

Selective coronary angiography
of the LCA, direct projection.
The arrows indicate tortuous
aberrant vessels originating
from the CxA

Figure 2.

Selective coronary angiography
of the RCA, direct projection.
Arrows indicate tortuous
aberrant vessels originating
from the RCA RCA CxA

Figure 3.

Selective coronary angiography
of the CxA, direct projection.
Final view after embolization of
the aberrant vessels

vealed anomalies associated with the coronary
arteries. Because of the low ejection fraction by
echocardiography (29%), was made a decision to
implant a cardioverter defibrillator. The patient was
discharged with an improvement in his general
condition, and inncreasing in EF up to 36% was noted
during the control EchoCG.

In January 2022 the patient is re-admitted to the
Department of Interventional Cardiology, Arrhythmology
and Endovascular Surgery of our Center. According to
EchoCG, LV EDV is noted: 151 ml, LV ESV: 74 ml, SV
77 ml, EF 51%. interventricular septum thickness 1.2
cm. RVSP 24 mm Hg. The valves are intact. According
to the ECG: Horizontal position of the electrical axis.
LV hypertrophy. Myocardialischemia of the posterior
wall of the left ventricle. The patient complains of
shortness of breath, mild angina pectoris, and general
weakness. The patient was taken to the «cath lab»:
after processing the surgical access was secured
through the right radial artery using the Seldinger
method. Selective polypositional coronary angiography
revealed: LCA trunk - stenosis up to 30%, passable.
LAD - stenosis in the proximal third up to 80%. There
is an aberrant vessel in the CxA, which has a tortuous
course with angiomatous nodes with a transition to
an aneurysmal expansion in the final segment up to

3.0 mm and a fistula into the left pulmonary artery,
the diameter of the fistula is 4.5-5.0 mm. C type by
Sakakibara. RCA - in the proximal third there is an
aberrant vessel with a tortuous course, expanded
to 5.0 mm in the final segment and a fistula with a
diameter of 4.5 mm communicating with the pulmonary
artery trunk. A coronary guidewire was inserted into the
coronary pulmonary fistula, into it is supply vessel, on
which a microcatheter «Maestro Merit» was delivered.
A Nester Embolization Coil was passed through the
microcatheter and delivered. During embolization, the
number of coils was not enough, and therefore it was
decided to use a coronary stent Ultimaster 4.5-15 mm,
which was implanted in the distal third of the OA at the
site of the coronary-pulmonary fistula. During control
coronary angiography, the discharge of contrasted
blood through the coronary-pulmonary fistula was
eliminated and completely occluded.

There were no complications during the operation.
The patient was transferred to the ward for dynamic
observation. The patient was discharged a few days
later. Subsequently, the patient is scheduled to
undergo embolization of the RCA fistula and stenting
of the LAD of the LCA. As a result of treatment, the
patient's general condition improved, chest pains
ceased to bother, shortness of breath decreased.
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Discussions

Unfortunately, at the moment there are no single
accepted protocols for the postoperative management
of patients with this pathology. According to some
authors, 10% of cases of transcatheter or surgical
treatment were subject to CAF recanalization [20].

Zhang and colleagues [21] reported that CAF
recanalization occurs within 1 year, suggesting the
importance of assessing the residual shunt in the early
postoperative period. Although a residual shedding
of less than 2-3 mm can be observed without
further intervention, careful monitoring during the
postoperative follow-up period is necessary [21, 22].

Other possible complications after coil embolization
or surgical ligation of the coronary arteries include
persistent dilatation or aneurysmal changes in the
ostia and coronary arteries, as well as the formation of
blood clots, which can lead to myocardial ischemia and
even infarction [23].

According to some authors, ECG changes
and arrhythmias may also occur during and after
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