Bilateral Coronary Artery -

Pulmonary Artery Fistula

with Recurrent Ventricular Tachycardia: Case Report

Anastazija Stojsi¢-Milosavljevi¢'2, Miroslav Bikicki'?, Vladimir Ivanovi¢'?, Nikola Sobot?,

Tijana Mom¢ilov Popin'?, Dragan Kovacevi¢'?
)

'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Znstitute for Cardiovascular Diseases of Vojvodina, Sremska Kamenica, Serbia;
3Clinical Center, Banja Luka, Republic of Srpska, Bosnia and Herzegovina

SUMMARY

Introduction Bilateral coronary artery fistulae to pulmonary artery with ventricular tachycardia have
not yet been described in the literature.

Case Outline A case of a 23-year-old male patient who was treated at our clinic for recurrent ventricular
tachycardia is presented. The patient was born with six fingers on his left hand, which was surgically
corrected in his early childhood. Perfusion scintigraphy demonstrated reversible ischemia at the irrigation
zone of the right coronary artery. The coronary angiography revealed two coronary to pulmonary
artery fistulae. The right coronary artery fistula drained through a tubular vessel formation into the
pulmonary artery, but the left anterior descendent fistula drained via multiple thin tortuous vessels into
the pulmonary artery. The right coronary artery fistula was ligated surgically. The control scintigraphy
registered no perfusion defect subsequently, but during the procedure ventricular tachycardia occurred.
An electrophysiology study followed, but ventricular tachycardia could not be provoked. Two months
later ventricular tachycardia occurred again. Two subsequent electrophysiology studies showed no
ventricular tachycardia. The patient was treated with an implantable cardioverter defibrillator. Ventricular
tachycardia was terminated four times during the first year follow-up.

Conclusion The mechanism of the ventricular tachycardia was unclear. The electrophysiology study was
not sufficiently reliable in the patient with recurrent ventricular tachycardia and bilateral coronary artery
to pulmonary artery fistulae. The therapy of choice and the prevention of sudden death in this case was
an implantable cardioverter defibrillator.
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INTRODUCTION

Congenital coronary artery fistula (CAF) is
a rare malformation, which accounts for less
than 1% of all cases of congenital heart diseases
[1]. The incidence in the adult population is in
the range of 0.1-1 [2]. CAF originates slightly
more often from the right than the left coro-
nary artery, but only 5% of them are dual [3].
Coronary artery to pulmonary artery fistula
(CAPF) is very rare, accounting for only 20%
of all CAFs [2].

The main clinical manifestations of CAF are
coronary “steal phenomenon,” shunts at the level
of the fistulas, heart failure, chest pain, infective
endocarditis, arrhythmia, aneurysmal changes
or fistula rupture [1, 4]. Most patients with con-
genital CAF remain free of symptoms [5, 6, 7].

Ventricular tachycardia (VT) complicating
this infrequent congenital heart disease was
randomly reported [8].

CASE REPORT

We report the case of a 23-year-old male pa-
tient who was treated at the Institute of Car-
diovascular Diseases of Vojvodina for recur-
rent VT.

Relevant data from anamnesis include the
fact that he was born with six fingers on his
left hand, which was surgically corrected in
his early childhood. According to more recent
medical history, the first VT was registered and
treated with DC shock during a sports activity,
while the second VT occurred while he was
taking his examination at school.

His baseline electrocardiography showed
sinus rhythm, microvoltage, with average heart
rate of 80 beats per minute and signs of right
heart overload (Figure 1). The echocardiograph-
ic finding was within normal values, the left ven-
tricular ejection fraction (LVEF) was preserved,
without wall motion disturbances, the stress test
was without pathological findings.

The physical finding was unremarkable, ex-
cept for mild systolic murmur at the base of
the heart, and laboratory values were within
normal ranges. The Holter electrocardiogram
monitoring registered rare uniform ventricular
premature beats.

The perfusion scintigraphy showed a revers-
ible ischemia at the irrigation zone of the right
coronary artery (RCA) (Figure 2).

Coronary angiography showed otherwise
normal arteries, without atherosclerotic le-
sion, with RCA domination, but two CAPFs
were found.
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Figure 1. ECG of the patient: sinus rhythm, microvoltage, average HR about 65 bpm, right heart overload, QT interval is 398 ms, QTC is 423 ms
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Figure 2. Reversible ischemia finding at the irrigation zone of the right coronary artery on perfusion scintigraphy
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The fistula, which originated at the proximal part of the
RCA, revealed patent tubular fistula emptying to pulmo-
nary artery (Figure 3).

The other fistula was consisted of small thin tortuous
vessels in its entire course, arising from the proximal left
anterior descending artery. After a contrast injection there
was faint evidence of filling the main pulmonary artery
(Figure 4).

There was no evidence of shunt during heart catheter-
ization.

The CAPF from the RCA was operatively ligated. The
surgery went without any complications. Postoperatively,
the patient was stable, without registered rhythm distur-

Figure 3. Coronary angiography of the right coronary artery in the
left anterior oblique position reveals the patent tubular fistulae to the
pulmonary artery

Figure 4. Coronary angiography of the left coronary artery in the right
anterior oblique position. Fistula formed of a small thin tortuous ves-
sels arising from the proximal left anterior descending artery and
shows faint evidence of filling the main pulmonary artery

bances. The postoperative scintigraphy showed no sub-
sequent perfusion defect (Figure 5), but during the pro-
cedure VT occurred, which had to be terminated with a
DC shock. An electrophysiology study followed, but VT
could not be provoked. The patient was discharged from
the hospital with p-blockers.

Two months later, he was admitted to our clinic again
because of recurrent VT, which proved to be uninducible
during the electrophysiology study.

The second opinion was given by an expert in this field,
who agreed with the 3-blocker therapy. Two months later,
the patient was once again brought to our clinic after re-
suscitation due to recurrent VT. Then, he was treated with
an implantable cardioverter defibrillator. During the first
year after the implantation, VT was registered and ter-
minated successfully four times with five- and 10-joule
charges.

The mechanism of VT remained unclear. In this pa-
tient, with recurrent VT and bilateral CAPF with poly-
dactyly, the repeated electrophysiology study was not suf-
ficiently reliable. The therapy of choice and the prevention
of sudden death in this case was an implantable cardio-
verter defibrillator.

DISCUSSION

Coronary artery fistula was first reported by Krause [7] in
1865. Congenital CAFs are the most common type of he-
modynamically significant congenital coronary anomaly.
Dual CAFs are far less common and their incidence is
estimated to be around 5% in patients with this anomaly.

The right side of the heart is the drainage site in more
than 90% of the cases of a single CAF.

The main pulmonary artery is the site of drainage in
more than 50% of dual CAFs, as was the case in our pa-
tient. Most patients with CAF are asymptomatic and it is
often an incidental finding during a coronary angiogram
(8,9, 10].

After the coronary angiography was done, the inferior
wall reperfusion abnormality and the recurrent VT was
explained with “steal phenomenon,” due to the tubular
fistula running from the RCA.

In previous papers, there were registered myocardial per-
fusion defects with myocardial perfusion imaging method
in patients with CAPF [11], but there were also other cases,
where scintigraphy failed to reveal myocardial perfusion de-
fect even with multiple coronary-pulmonary fistulas [12] as
it did in our patient at the irrigation zone of the left coronary
artery. The indication for the surgical closure in our patient
was clear and technically feasible, because of the registered
reversible ischemia on the inferior wall and for the tubular
anatomic feature of the RCA fistula.

Surgical vessel ligation was first reported in 1947, and
this technique remained the most frequent treatment option
of CAPF [13]. This treatment modality is acceptable if the
fistula is a one lumen vessel, as it was in our case.

There are data in the literature on CAPF stating that
those which originate from the left anterior descending
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Figure 5. Postoperative scintigraphy, normal finding, without perfusion defects
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Figure 6. Strip with VT from the implanted cardioverter defibrillator report

artery with poor anatomic definition and multiple nar-
row tortuous tiny vessels have unclear pathogenesis and
unrecognized clinical relevance [6, 9].

Treatment options for CAPF are controversial. Spon-
taneous occlusions are reported in early childhood, but
successful cardiac surgery ligations and minimal invasive
catheter techniques as embolization and occluder devices
have been used as reported earlier [14-17].

Polydactyly should always arouse suspicion for various
heart diseases, and its appearance can be associated with
heart-hand syndromes like Holt—-Oram. Once the diagno-
sis is made, a detailed examination and genetic counseling

is advised for other members of the patient’s family. In this
case, the genetic analysis has not been done. According to
our knowledge, polydactyly associated with dual CAPF and
VT has not yet been listed in cardiac syndromes [18, 19].
The association of VT and preserved LVEF in individu-
als is well known for more than 50 years [20]. Such rhythm
disturbances are usually found in young patients where,
even untreated, the outcome is usually good [21, 22].
With normal morphology of the heart and preserved
LVEE VT has a tendency to be benign in its course, even if
it is not treated, and it is not uncommon that provocation
fails during programmed electrostimulation. According to
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the Sudden Death Committee of the American Heart As-
sociation, 19% of deaths in athletes are related to coronary
artery anomalies [23].

Diagnostic algorithm including physical stress test or
isoproterenol test is suggested for these patients with VT
[21, 22].

In patients with recurrent VT and nonischemic heart
disease, nonsurgical modalities as transcatheter ablation
or cryoablation could be useful, with a high rate of suc-
cess [23-26].

The recurrence of noninducible VT at the electrophysi-
ology after the surgery, even without registered ischemia
at the scintigraphic finding indicated the implantation of
a cardioverter defibrillator, as it is recommended by the
Guidelines 1A [27].
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BunatepanHa KopoHapHoapTepujcko-nayhHoapTepujcka puctyna ¢
peunanBaHTHOM BEHTPUKYNAPHOM TaXMKapAujom

Anacrasuja Crojlwmh-Munocasmbesuh'2, Mupocnas bukuukn'?, Bnagumnp VisaHosuh'2, Hukona Wo6ot?,

TujaHa Momuwunos MonuH'?, iparaH Kosauesuh'2

'YHueep3utet y HoBom Cagy, MeguumnHcku akyntet, Hosu Cag, Cpbuja;
2/HCTUTYT 3a KapauoBackynapHe 6onectn BojsoguHe, Cpemcka KameHuua, Cpbuja;
*KnuHnukn ueHTap, bara Jlyka, Penybnuka Cpncka, BocHa v XepuerosuHa

KPATAK CAOPXKAJ

YBop bunatepanHa KopoHapHoapTepujcko-nnyhHoapTepuj-
cKa pucTyna c BEHTPUKYNapHOM TaXMKapAnjom Huje onucaHa
y nnTepartypu.

Mpukas 6onecHuKa NprikasaH je ABafeCeTTPOroAnL b My-
LWKapaL, Koju je nedeH 360r peLyanBaHTHE BEHTPUKYNapHe
Taxukapguje. PoheH je ca wecT npcTujy Ha neBoj pyum, WTo je
XUPYPLUKM KOPUFOBaHO Yy paHOM AeTuhCTBY. [epdy3noHom
CUMHTUTPadMjoM MOKapAa YOUueHa je 30Ha peBep3nbuIHe
ncxemuje y nogpyujy upvraumje gecHe KOpoHapHe apTepuje.
KopoHaporpadckm je fokazaHO NOCTOjare Be KOPOHAPHO-
aprtepujcko-nnyhHoapTepujcke ductyne. /13 pecHe KopoHap-
He apTepuje ce npeko TybynapHe ¢opmauuje, a U3 Npeame
HUCXOAHE apTepuje MPeKo TaHKMX U3BMWjyraHX KPBHUX CYL0-
Ba ApeHupana KpB y nnyhHy aptepujy. YpaheHa je xupypLuka
nuratypa GucTyne fjecHe KOpoHapHe apTepuje. KOHTposiHom
nepdy3noHOM cUUHTUrpadUjom ce NPETXOAHO OMnMcaHa 30Ha
ncxemuje BuLLEe Huje Genexnna, anu ce TOKOM came npoLeaype
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jaB/bana BeHTpUKynapHa Taxmkapamja. EnektpodumsnonoLwkmm
NCNUTMBakbem Taxmkapauja Huje nposoumpaHa. [1ea meceua
HaKOH Tora BEHTPUKY/NapHa Taxmkapauja ce noHosuna. [ise
HapefAHe enekTodK3MONOLLKE CTyAMje HACY NPOoBOLMpare Ta-
XVKapaujy, na je ycneguna yrpagta Kapanoseprep-gedubpu-
natopa. Y NnpBoj roAMHN KINHNYKOT Npaherba HakoH yrpagre
pAednbpunatopa BEHTPUKYNapHa TaxmKapavja je ycnewHo
obycTaBsbeHa y YeTpy HaBpaTa.

3aksbyyak MexaHn3am BeHTpUKynapHe Taxukapauje je octao
HejacaH. EnekTpo¢r31onoLKo ncnnTrBatbe ce Nokasasno Hefo-
BOJbHO NMOY3AaHUM Kof 6onecHviKa ca brunatepanHoM KOpoHap-
HoapTepujcko-nnyhHoapTepujckom ductynom. imnnaHtauyuja
Aedubpurnatopa je y 0BOM Cnyyajy Tepanujcku u36op npeseH-
Lmje n3HeHafjHe cpyaHe CMpTW.

KmbyuHe peun: BeHTpUKynapHa Taxvkapawja; bunatepanHa
KopoHapHoapTepujcko-nnyhHoapTepujcka pucTyna; enek-
TPOdU3MONOLIKO NCNNTUBAbE; UMMIAHTaOUIHN Kapauosep-
Tep-gedubpunatop
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