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KOHCEPBATUBHO NOBEOEHUE MNMPU NEP®POPALNA HA MOCTEPO-AECLEHAOEHTEH
KINOH No BPEME HA PETPOIrPAOHA NEPKYTAHHA KOPOHAPHA UHTEPBEHLUUA
HA XPOHUYHA OKNY3USA: KTUHUYEH CNYYAH
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"Cekuyus o kapouonoeus, lNbpea kamedpa rno ebmpewHu 6ornecmu, MeduyuHcku yHusepcumem — 1nosdus
2Kamedpa ro cbpdeyHo-cbOoea xupypaus, MeduyuHcku yHueepcumem — [1rnosdus
SKamedpa no nuueso-yenrocmHa xupypausi, ®akynmem rno 0eHmarsHa MeduyuHa,
MeduyuHcku yHusepcumem — 1nosdus

Abstract. Background: Coronary artery perforation is a highly feared complication of chronic total occlusion (CTO) percutaneous
coronary intervention (PCI) and can lead to pericardial effusion, tamponade, and, rarely, emergent cardiac surgery.
Perforation of coronary artery or epicardial collaterals during retrograde CTO-PCI may be particularly challenging to treat,
as embolization from both sides of the perforation may be required to control the bleeding. However, only conservative
measures in selected cases can be effective. We report a case of distal posterior descending (PD) branch of left circumflex
(LCX) artery vessel perforation that was managed conservatively with anticoagulation reversal. Case Summary: An
85-year-old Caucasian male patient, with a history of lateral and inferior myocardial infarction and previous PCI, underwent
a planned coronary arteriography due to progressive angina. Coronary angiography revealed normal function of implanted
drug eluting stents (DES) in the mid-LAD and in the proximal right coronary artery (RCA) and CTO of dominant LCX. A
septal branch in the midsegment of LAD was supplying the distal PD of LCX retrogradely. After failed attempt at antegrade
PClfor the LCX's CTO, the retrograde approach was tried. This intervention finally succeeded through the septal collateral
but after removing the retrograde guidewire with the support of microcatheter, vessel perforation of distal PD of LCX was
observed. This complication was successfully managed conservatively with anticoagulation reversal. Post-operatively,
the patient had no complications and was stable at 6-month follow-up. Discussion: Coronary artery perforation can be
managed conservatively only with anticoagulation reversal in selected cases.
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Pestome. BBenenue: MNepdopauysita Ha KOpoOHapHaTa apTepKs € ONacHO YCNOXHEHE Ha NepKyTaHHa KOPOHapHa MHTEePBEHLMS
(PCI) ¢ xpoHnyHa ToTanHa oknysus (CTO) 1 Moxe fa AOBede [0 NEpUKapAEeH M3NKB, TamnoHaaa U psako Ao cnellHa
cbpaeyHa xupyprus. Mepdopaliys Ha KOpOHaPHa apTepus UK enuKapAHK Konatepanu no BpeMe Ha petporpagHa CTO-
PCI moxe fa e ocobeHo npeau3BukaTenHa 3a neyveHne, Thil Kato € Bb3MOXHO Aa Ce Hanoxu embonusaumus ot aBeTe
CTpaHu Ha nepdopauumsTa 3a KOHTPONMPaHe Ha KbpBEHETO. Ho B onpeaeneHu cnyyan camo KOHCEpBaTUBHUTE MEPKU
morar fa bbaat edektuaHu. [Joknaasame cnyyait Ha guctaneH 3ageH Husxoasw (PD) knoH Ha nepdopaums Ha cba oT
nsBa umpkymdnekcHa aptepus (LCX), KoITo e TpeTupaH KOHCEPBATUBHO C aHTMKOarynaumoHHo obpbluaHe. OnucaHue
Ha cnyyas: 85-roguiueH nauueHT ot 6sna paca, ¢ aHaMHe3a 3a CTpaHW4eH W JONeH MUOKapAeH UHGapKT 1 NpeauLlHa
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PCI, npeTbpns nnaHupaHa kopoHapHa apTepuorpacus nopaan nporpecupalla creHokapams. KopoHapHata aHrvorpa-
hus paskpuBa HopMmanHa yHKLUMS Ha MMNNaHTUpaHUTE NekapcTo-u3mbyBally cteHtose (DES) B cpegHata LAD v B
npokcumanHata ascHa kopoHapHa aptepus (RCA) n CTO Ha gomuHupaly LCX. CentaneH KNoH B CPeAHWs CerMeHT
Ha LAD pocraes guctantns PD Ha LCX petporpagHo. Cneg HeycnewweH onuT 3a aHTerpagHa PCl sa CTO Ha LCX, e
n3npobBaH peTporpageH NoaxoA. Tasu MHTepBEHLMS Hal-Hakpas ycns npe3 centanHoto obesneyeHue, Ho crej oTcTpa-
HSIBaHe Ha peTporpagH1s BoAad C NOMOLLTa Ha MUKPOKaTeTLP, € HabntopasaHa cbaosa nepdopauus Ha guctanHus PD
Ha LCX. YcnoxkHeHeTo e ycneLLHo 0BnagsaHo KOHCEPBaTUBHO C aHTUKoarynaHTHo obpblyaHe. Cnef onepauusTa nauu-
eHTBT € 6e3 YCnoxHeHNs u e cTabuneH npu 6-meceyHo npocrneassaHe. O6cbxaane: B n3bpaqu cnyyan nepdopauynsra
Ha KOpOHapHaTa apTepust MOXe Aa Ce eKyBa KOHCEpBaTUBHO CaMo C aHTUKoarynaLms

KntouoBu gymu:
HWYEH cnyyari
Anpec

3a KopecnoHAeHUuA:

INTRODUCTION

The successful completion of percutaneous cor-
onary intervention (PCI) for chronic total occlusions
(CTOs) has been linked to a decreased necessity
for coronary artery bypass graft surgery (CABG), en-
hancements in left ventricular function, and improved
long-term survival rates [1]. Over the past decade,
advancements in specialized tools and the retrograde
approach have boosted the success rates for recana-
lizing CTOs from 60% to 90% [2, 3]. However, these
procedures carry a higher risk of complications com-
pared to standard PCI. Possible complications include
coronary artery perforation — with or without associated
tamponade — caused by equipment exit or stent overdi-
lation, thrombosis or occlusion of the vessel, excessive
radiation exposure resulting in skin damage, complica-
tions related to vascular access, and contrast-induced
nephropathy [4].

Particularly, perforations in the coronary artery or
epicardial collaterals during retrograde CTO-PCI pres-
ent significant treatment challenges, as managing the
bleeding may necessitate embolization from both sides
of the perforation [5]. Recently, thrombin injection has
emerged as a proposed safe and effective method
to address this complication [6]. Nonetheless, in se-
lect cases, this issue can be managed conservative-
ly through anticoagulation reversal. In this report, we
detail a case of vessel rupture occurring in the distal
left circumflex artery-posterior descending (LCX-PD)
branch following retrograde revascularization of a CTO
in the LCX.

CASE PRESENTATION

An 85-year-old male patient was admitted to the
invasive cardiology department due to worsening an-
gina. His medical history included lateral and inferior
myocardial infarctions in 2004 and the implantation
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of a permanent pacemaker in 2017 due to complete
atrioventricular (AV) block. Upon physical examination,
mild edema was noted in the lower extremities, while
the rest of the examination results were normal. The
electrocardiogram showed pacemaker spikes along
with left bundle branch block (LBBB). A transthoracic
echocardiogram revealed mildly reduced left ventricu-
lar function with an ejection fraction (EF) of 48%. The
sizes and volumes of the left ventricle were normal,
and there was mild mitral regurgitation.

Coronary angiography indicated significant steno-
sis in the mid-left anterior descending (LAD) artery and
subtotal occlusion in the proximal segment of a small
right coronary artery (RCA), along with a chronic total
occlusion (CTO) in the dominant distal left circumflex
artery (LCX). Although coronary artery bypass graft
surgery was suggested, the patient declined the proce-
dure. Instead, he underwent an uncomplicated stent-
ing procedure for both the LAD and RCA. While there
was alleviation of the angina symptoms at rest, there
was no improvement in the functional class of heart
failure. Symptoms of angina and heart failure persist-
ed at minimal exertion. Staged intervention to recan-
alize the CTO in the LCX was scheduled to achieve
complete coronary revascularization. Prior to the CTO
procedure, angiography confirmed patent stents in the
proximal RCA (Fig. 1A) and mid-LAD, while showing
the CTO in the distal LCX (Fig. 1B). Notably, a sep-
tal branch was supplying the distal LCX via retrograde
flow (Fig. 1 C, D).

After an unsuccessful antegrade attempt to cross
the occlusion, a retrograde approach was initiated
using a single 7-Fr XB 4.0 guiding catheter accessed
through the femoral artery. A retrograde wire (Suoh
03, Asahi) was navigated through the septal collat-
eral using a microcatheter (Finecross, Terumo), suc-
cessfully reaching the distal CTO lesion (Fig. 2A).
The retrograde wire was then exchanged for a Gaia
First wire (Asahi) (Figure 2B), which successfully tra-
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versed the CTO segment and entered the true lumen
of the proximal segment of the LCX and left main
(LM) artery (Fig. 2C). The microcatheter was ad-
vanced, crossing the occlusion from the retrograde
route, and the stiff CTO guidewire was swapped for
a Runthrough guidewire (Terumo), allowing passage
into the antegrade catheter through the microcathe-
ter (Fig. 2D).

A 300 cm RG3 wire was externalized using the mi-
crocatheter, followed by balloon predilatation of both
the proximal and distal segments of the LCX. Two
drug-eluting stents (2.5 x 28 mm and 2.5 x 48 mm)
were successfully placed in the proximal and distal
LCX with minimal overlap (Fig.3A, 3B).

Post-dilatation of the implanted stents was con-
ducted using a non-compliant balloon. A soft Run-
through wire (Terumo) was advanced into the distal
segment of the LCX antegradely, and the RG3 wire
was withdrawn using the microcatheter. However, an-
giography revealed perforation in the distal LCX-PD

i)

Fig. 1

branch, indicated by a focal jet of contrast extravasa-
tion (Fig. 4A, B).

Despite the perforation, the patient remained he-
modynamically stable. To manage the situation, a bal-
loon was inflated in the distal LCX to occlude antegrade
blood flow for five minutes, while a microcatheter was
positioned in the septal branch to limit retrograde blood
flow through the collateral (Fig. 5A). Anticoagulation
was reversed using protamine. Subsequent transtho-
racic echocardiograms performed over the next hour
did not show any signs of pericardial effusion. The pa-
tient continued to be hemodynamically stable, and a re-
peat angiogram showed a reduction in contrast staining
at the perforation site with no pericardial effusion (Fig.
5B). No further interventions were deemed necessary.
The final angiogram (Fig. 5C, 5D) demonstrated nor-
mal blood flow in the distal LCX without any evidence
of contrast extravasation. A follow-up echocardiogram
the next day also confirmed the absence of pericardial
effusion, and the patient had an uneventful recovery.

Fig. 2

Fig. 3



120

G. Goranov, V. Doktorova, P. Petrov

The patient was discharged home 48 hours after
the intervention and was asymptomatic and stable over
6 months of follow-up appointments.

DiscussiON

This case illustrates that coronary artery perfora-
tions that occur during chronic total occlusion percu-
taneous coronary interventions (CTO-PCI) can some-
times be managed conservatively, without the need
for embolization or additional haemostatic procedures,
aside from reversing anticoagulation.

The occurrence of perforations during CTO-PCI
ranges from 1.3% to 13.6% [7-10]. However, the clinical
implications of these perforations vary. For instance, a
meta-analysis conducted by Patel et al. found that per-
forations happened in 3.4% of cases, but only 0.3% of
patients developed tamponade [8]. Additionally, a Jap-

Fig. 4

Fig. 5

anese CTO registry indicated that around 75% of CTO-
PCI perforations were resolved through observation
alone. Nonetheless, 2.6% of patients did require some
form of intervention for their perforations [10].
Coronary artery perforations are traditionally cate-
gorized according to the Ellis classification [11]. How-
ever, this classification does not account for epicardial
and septal collateral perforations [12]. Typically, septal
collateral perforations are self-limiting and do not ne-
cessitate treatment. In contrast, epicardial collateral
or distal vessel perforations present a greater risk of
tamponade and are generally treated with anticoagu-
lation reversal and coil placement [5], where coils are
deployed on both sides of the perforation [12]. In the
case we are discussing, advancing a microcatheter
through the collateral vessel, potentially with suction,
may effectively control bleeding [5, 12]. Recent stud-
ies have also shown that injecting thrombin through a
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small microcatheter can manage epicardial collateral
perforations [6].

In this specific case, the prompt recognition of the
perforation and the reversal of anticoagulation using
protamine successfully managed the distal vessel per-
foration. The dual antiplatelet therapy the patient was
already on, and the short duration of balloon inflation
lowered the risk of acute stent thrombosis. Continuous
monitoring through repeat echocardiography was cru-
cial, allowing for real-time assessment of pericardial
effusion. As no effusion was detected and the patient
remained hemodynamically stable, a conservative ap-
proach was adopted. Follow-up angiography showed a
decrease in contrast staining, indicating that no further
intervention was required.

In conclusion, additional research is necessary to
determine the angiographic features that could help dif-
ferentiate patients who might benefit from interventions
like vessel coiling or thrombin injection from those who
can be managed conservatively.

No confiict of interest was declared
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