DOI: https://doi.org/10.2298/SARH160808065|

UDC: 616.132.2-089

CASE REPORT / MPUKA3 BOJIECHUKA

Recanalization of coronary artery chronic total
occlusion by retrograde approach

Vladimir Ivanovi¢'2, Milenko Cankovi¢'?, Igor lvanov'?, Jadranka Dejanovi¢'?,
Anastazija Stojsi¢-Milosavljevi¢'?, Milovan Petrovi¢'?

'Institute of Cardiovascular Diseases of Vojvodina, Clinic of Cardiology, Sremska Kamenica, Serbia;
University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

SUMMARY

Introduction Chronic total occlusion (CTO) is defined as a 100% obstruction of the blood vessel lumen
with Thrombolysis in Myocardial Infarction grade 0 flow in the occluded segment at least three months
old. Advancement of technological devices and techniques used during the percutaneous coronary
interventions (PCl) in the past years brought more success in blood vessel recanalization. According to
the latest guidelines for myocardial revascularization, the CTO treatment should be considered when
there are symptoms or objective proof of viability or ischemia in the occluded area.

The aim of this work is to present two cases with a recanalization of the coronary artery CTO by the
retrograde approach.

Outline of cases The first patient had a single vessel coronary disease which led to a decision to first
attempt PCI. During the attempt of antegrade recanalization, the guidewire penetrated subintimally,
risking blood vessel dissection below the occluded area as well as serious complications. Retrograde
approach enabled easier and safer passing of guidewire through the occlusion and then successful es-
tablishment of the antegrade flow. In the second case, the antegrade approach was also first attempted.
Since it could not pass through the occluded area despite changing several guidewires, the strategy
was changed during the intervention. It was continued with the retrograde approach, which led to the
successful revascularization.

Conclusion These two cases demonstrate that retrograde approach and new technological improve-
ments in dedicated guidewires can be implemented in everyday angiography practice for successful
recanalization of CTO lesions.
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INTRODUCTION

Chronic total occlusion (CTO) is defined as
a 100% obstruction of the blood vessel lumen
with Thrombolysis in Myocardial Infarction
(TIMI) grade 0 flow in the occluded segment
which is at least three months old, it is assumed
that CTO with good collaterals is the same as
a 90% narrowing of a coronary blood vessel
[1]. By a functional examination of collateral
circulation, Werner et al. [2] proved that angio-
graphically well-developed collaterals cannot
provide enough blood supply to the occluded
segment. Even in patients with well-preserved
ventricular function, collaterals provide good
“flow reserve” in less than 10% of the cases [2].
Hence, the symptoms of stable angina pectoris
can be manifested since, under stress, there is
inadequate perfusion in some segment of the
myocardium through collateral circulation.
However, it needs to be stated that the risk of
developing some form of acute coronary syn-
drome as a consequence of CTO is rare [3].
Recanalization of CTO represents one of the
biggest challenges in interventional cardiology.
The advancement of technological devices and
techniques used during percutaneous coronary
intervention (PCI) in the past years brought

more success in blood vessel recanalization [4].
According to the latest guidelines for the myo-
cardial revascularization, the CTO treatment
should be considered when there are symptoms
or objective proof of viability or ischemia in the
area of occluded artery [5]. Not only that the
successful revascularization of CTO contrib-
utes to the improvement of functionality and
relief of anginal discomforts, but it also leads to
the better left ventricular systolic ejection func-
tion and has positive correlation in relation to
the long-term survival [6-9].

The success of the CTO revascularization
is smaller than in other lesions and it largely
depends on operators’ experience, good analy-
sis of the lesion itself, and available technical
devices. Until 2005, the success of CTO revas-
cularization had remained unchanged for a
long period of time and was around 60-70%.
Since the CTO revascularization was signifi-
cantly less successful, the representation of
these procedures was therefore small and did
not exceed 10%, so the patients were more
frequently referred to coronary artery bypass
grafting (CABG) [10, 11].

Introducing modern techniques [controlled
antegrade and retrograde subintimal tracking
(CART), reverse CART, knuckle wire technique],
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modern retrograde approach to CTO revascularization
gained in importance and started being used more fre-
quently especially when antegrade approach failed. In more
complex lesions, the operators from the beginning choose
retrograde approach due to its better efficacy [12, 13].

Here, we present our initial experience in two cases of
successful revascularization of CTO by the retrograde ap-
proach.

CASE REPORT
Case 1

A 61-year-old male patient was admitted to the Institute of
Cardiovascular Diseases of Vojvodina in February 2015 for
elective coronarography due to stable angina pectoris CCS 2
and previous anterior wall myocardial infarction from No-
vember 2013, when he underwent conservative treatment
in the regional center. The stress test demonstrated signs
of anterior wall ischemia. Echocardiography examination
registered hypokinesis on medioapical and anteroseptal area
and slightly decreased ejection fraction of 50%.

The patient underwent diagnostic coronarography,
which found single-vessel coronary disease along with the
chronic occlusion of the proximal left anterior descending
(LAD) segment. Since it was an over 20 mm long lesion
with calcifications, the J-CTO score was 2, i.e. a lesion dif-
ficult for revascularization. The case was presented at the
Board of Cardiologists and Cardiac Surgeons, who sug-
gested the attempt of CTO LAD opening.

The recanalization of CTO LAD with the antegrade
approach was tried first. Judkins left 4 guiding catheter
(Launcher, Medtronic, Minneapolis, MN, USA) was
placed in the left main coronary artery (LMCA) and right
amplatz 1 guiding catheter (Launcher, Medtronic) was
placed in the right coronary artery (RCA). The catheter
in the RCA was used to show the area below the occlusion
through collateral circulation and for better orientation
during the wire passing through the occlusion. Since the
guidewires Fielder XT and Confianza (Asahi Intecc Co.,
Ltd., Nagoya-shi, Japan) could not be advanced and there
was a great possibility of subintimal guidewire penetra-
tion and blood vessel dissection below the occluded area,
we decided to try recanalization using the retrograde ap-
proach (Figure 1).

The guidewire Runthrough NS (Terumo Corporation,
Tokyo, Japan) was placed through the donor RCA and
was used for positioning of the Corsair microcatheter
(Asahi Intecc Co., Ltd.) below the septal collaterals. Then
the Sion guidewire (Asahi Intecc Co., Ltd.) was used for
crossing through the septal collaterals and positioning the
Corsair in the LAD below the occluded area. Arter pass-
ing through the occlusion site with the Sion guidewire,
microcatheter Corasire was placed in the LMCA. After-
wards, the externalization of Asahi RG3 guidewire was
performed through the catheter in the LMCA. Balloon
dilatation of the occlusion was done using the external-
ized guidewire Asahi RG3, establishing antegrade flow.

‘ DOI: https://doi.org/10.2298/SARH160808065I

Ivanovic I. et al.

Figure 1. A) The upper arrow shows the occluded area, while the lower
arrow shows distal part of the blood vessel being shown through the
collateral circulation; arrows in images B and C show subintimal guide-
wire penetration though the occluded area
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Figure 2. A) The arrow shows the guidewire in the Corsair at the sep-
tal collateral channels between the right coronary artery and the left
anterior descending artery (LAD); B) the arrow showing the Corsair
below the occlusion in the LAD; C) after the guidewire was passed
through the occlusion, it was used to perform percutaneous translu-
minal coronary angioplasty of the occlusion in the LAD

Figure 3. A) The result after percutaneous transluminal coronary an-
gioplasty of the LAD and the establishment of the antegrade flow; B)
the arrow indicates where the drug-eluting stent was implanted with
the optimal result

A new Runthrough NS guidewire was placed in the LAD
through the catheter and a drug-eluting stent Biomatrix
Flex 18 x 2.75 mm (Biosensors International, Newport
Beach, CA, USA) was implanted giving optimal result
(Figures 2 and 3).

Case 2

A 56-year-old male patient was admitted to the Institute
of Cardiovascular Diseases of Vojvodina in January 2015
for planned PCI of CTO on the LAD and the circumflex
coronary artery (Cx). The patient was hospitalized at our
hospital in December 2014 due to the inferior wall ST-
elevation myocardial infarction (STEMI) when primary
PCI was performed with an implantation of one stent in
the RCA and one in the posterolateral branch. Since the
Syntax score was 23.5, the Board of Cardiologists and
Cardiac Surgeons decided that the PCI of CTO on the

Srp Arh Celok Lek. 2017 Nov-Dec;145(11-12):627-631



Recanalization of coronary artery chronic total occlusion by retrograde approach

LAD and significant Cx lesion should be attempted, and
in case the CTO LAD recanalization was unsuccessful, the
surgical myocardial revascularization should be done. The
J-CTO score of the LAD lesion was 2 since it was over 20
mm long and had calcifications, or, in other words, it was
a lesion difficult for revascularization.

The recanalization of CTO LAD using the antegrade
approach was first attempted. Two guiding catheters were
placed, one EBU 3.5 (Launcher, Medtronic) in the LMCA
and left Amplatz 1 (Launcher, Medtronic) was placed in
the RCA. Initially, it was planned for the catheter in the
RCA to serve as a retrograde visualization aid of the artery
below the LAD occlusion. Since none of the guidewires
— Fielder XT and Gaia second (Asahi Intecc Co., Ltd.) —
could pass the occlusion, we decided to switch to the ret-
rograde approach (Figure 4).

The Runthrough NS guidewire (Terumo Corporation)
was placed through the donor RCA and was used for the
positioning of the Corsair microcatheter (Asahi Intecc
Co., Ltd.) below the septal collaterals. The Sion guidewire
(Asahi Intecc Co., Ltd.) passed through septal collaterals,
distal occlusion cap, and then through the occlusion it-
self. The guidewire was then placed in the left guiding
catheter in the LMCA. The advancement with the Corsair
was continued, placing it also through the occlusion in the
left guiding catheter in the LMCA. The Runthrough NS
guidewire was placed in the Corsair microcatheter which
was in the LMCA guiding catheter. The Corsair was then
gradually removed and the Runthrough NS guidewire was
released below the occluded LAD area (Figure 5). The in-
tervention continued using the antegrade approach. After
the predilatation, the antegrade flow was established and
two drug-eluting stents, Promus Premier 32 x 2.5 mm
(Boston Scientific, Marlborough, MA, USA) and Resolute
26 x 2.5 mm (Medtronic) were implanted showing optimal
results (Figure 6).

DISCUSSION

CTO represents one of the biggest and most demanding
challenges in the interventional cardiology. Registering
CTO along with the lesions in other coronary blood ves-
sels strongly influences the decision making for surgical
myocardial revascularization (CABG).

The exact prevalence of chronic total occlusions in gen-
eral population is still unknown. However, some studies
have shown that CTO can be found in 24% of patients who
underwent coronarography and that it is found in 52% of
cases where patients have at least one lesion > 70% [14, 15].
To estimate the difficulty of guidewire crossing through
CTO and to plan revascularization strategy, the J-CTO
score is used. It is based on assigning one point for each
of the five factors that influence the complexity of CTO
revascularization (prior failed attempt to revascularize the
CTO, blunt stump, calcification, lesion bending, and oc-
clusion length). Based on the scoring system, the lesions
are classified as easy (J-CTO 0), intermediate (J-CTO 1),
difficult (J-CTO 2), and very difficult (J-CTO 3) [16].
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Figure 4. A) The upper arrow shows the area of occlusion in the LAD,
the lower arrow points to the transseptal collaterals; B) the arrow points
to the occluded area as well as the coronary guide that could not
advance further in the occluded area

Figure 5. A) The guidewire in the occluded area is shown as well as the
Corsair, which is below the occluded area; B) the Corsair placed in the
catheter which is in the left coronary artery; C) the Corsair is returned
to the septal collateral while the guidewire, placed antegradely in the
Corsair, is being released; D) The guidewire is placed in the LAD and is
used to continue the intervention while the Corsair is being removed

Figure 6. Both A) and B) show the optimal result after the implanta-
tion of two stents

Introduction of modern techniques in CTO recanaliza-
tion by Japanese experts, primarily retrograde approach,
contributed to the more frequent use of CTO revascular-
ization by percutaneous coronary intervention [17].

The use of intravascular diagnostic procedures, par-
ticularly intravascular ultrasound (IVUS), significantly
increased the sureness of performing PCI CTO. Unlike
optical coherence tomography, which can only be used
after the establishment of the antegrade flow, IVUS needs
no contrast during scanning and enables guidewire posi-
tion checking during the occlusion crossing.

Pathohistology has demonstrated that CTO segments
are thinner and softer in the distal than in the proximal
cap. Therefore, the distal cap is more suitable for guidewire
penetration in relation to the proximal cap, and this is the
mechanism underlying the advantage [18].

Due to the complexity of PCI of CTO lesions, the risk
of complications is slightly bigger than during PCI of other
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lesions. Therefore, it is more common for complications
to occur, such as blood vessel perforation, periprocedural
myocardial infarction, and stent slipping. Radiation inju-
ries and contrast-induced nephropathy are also possible
due to the length and complexity of the procedure [19, 20].

UK National Institute for Cardiovascular Outcomes
Research analyzed the data from 13,500 patients who un-
derwent elective PCI of one or more CTO lesions in the
period from 2005 to 2009. The results showed that the
successful PCI is strongly related to the reduction of all
causes of mortality [21].

In time, the success of CTO revascularization signifi-
cantly increased from previous 50-60% up to 90% pri-
marily due to experienced operators as well as the use of
modern techniques and the growing use of the retrograde
approach [12].

It should be pointed out that there is still insufficient
amount of randomized clinical trials that demonstrate the
advantages of different approaches to CTO revasculariza-
tion as well as their long-term patient benefit.

We have presented two cases of an unsuccessful ante-
grade approach to CTO revascularization where both in-
terventions were immediately continued with a successful
retrograde approach.

The first patient had a single-vessel coronary disease,
J-CTO score 2 (difficult). For that reason it was decided
to first attempt PCI, and then, if it failed, to undertake
CABG. During the attempt of the antegrade recanaliza-
tion, the guidewire was penetrating subintimally with the
risk of blood vessel dissection below the occluded area
and the risk of serious complications. The use of the ret-
rograde approach enabled easier and safer passing of the
guidewire through the occlusion as well as the successful
establishment of the antegrade flow. Then, the antegrade
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PeKaHanu3aumja XpOHUUYHE TOTa/IHE OK/ly3Uje KOPOHapHe apTepuje peTporpagHum

NpUCTynom

Bnagumnp MeaHoBuh'?, MineHko Yankouh'2 Urop MBaHoB'?, JappaHka [ejaHouh'? AHacTasuja Crojwnh-MunocasrbeBuh'?,

MunosaH Metposuh'?

"MHcTuTyT 33 KapanosackynapHe 6onectu BojsoguHe, Cpemcka KameHuua, Cpbuja;

2YHneep3uTet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAMXETAK

YBopa XpoHuyHa ToTanHa oknysuja (XTO) pedurHuLe ce Kao
100% oncTpyKumja nymeHa KpBHor cyfa ca TIMI 0 npoTtokom y
TOM CErMeHTY, Y nepuofy Of HajMarbe Tpu mecela. Hanpegak
TEXHONOLWKMNX CpefiCTaBa N TEXHMKa Koje ce Kopucte TOKOM
nepKyTaHe KopoHapHe uHTepBeHumje (MKW) foseo je po Behe
YCNewHoCTW y peKkaHanu3aunju KpBHor cyaa. [pema 3saHny-
HOM BOAMYY 3a peBacKynapusauunjy Mmokapaa, peluasame
XTO Tpeba pa3MoTpuTL y Clyyajy MPUCYCTBA CUMMITOMA UK
00jeKTVBHUX AOKa3a BUjabUNIHOCTU 1 ncxemuje y moapyyjy
OKNyAMpaHe apTepuje.

Linmb oBor papa je nprkas fBa 60/ecHIKa ca pekaHanu3awumujom
KopoHapHux apTepuja kog XTO peTporpagHUm NPUCTynom.
Mpuka3s 6onecHnKka Kop npsor 6onecHrKa ce paguio o jeaHo-
CY[0BHOj KOPOHApPHOj 6051ecTn, 1 TO je 610 pasnor Aa ce NPBO
oanyuu 3a nokywaj MNMKW. MNpunnkom nokyLaja aHTeporpagHe
peKaHanu3aLyje X1u4aHy BOANY je Mpoanpao CyonHTManHo
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Y3 pY3MK HacTaHKa AnceKLmje KpBHOT Cyfia CMOA noapyyja

OKJly3Mje; camyimM TUM NOCTOjao je BUCOK PU3MK 3@ HacTaHaK
036UBHUX KomnavKauwja. lMprmMeHa peTporpagHor Npructyna

je omoryhuna nakwwm 1 6e36efHMj1 Nponasak X1MyaHor Boau-

Ya Kpo3 OK/y3ujy 1 YCMeLHo yCnocTaB/bakbe aHTeporpagHor
npoToKa. Ml y gpyrom cnyyajy MHAUMjaNHO je NOKYLaHOo ca
aHTeporpagHym NpUCTYMomM, anu ce Huje Morno npohu Kpo3
nogpyuje oknysuje. HactaB/beHO je peTporpagHyM NPUCTYMNOM,
LUTO je pe3ynTupaso yCnewwHoM peBacKynapmn3aLmjom.
3aKsby4aK PeTporpafiHv NprucTyn 3ajeHO ca HOBVM TeXHOJOLL-
KM pocTurHyhmMa 1 cnewyjanm3oBaHUM XMUYaHM BOAMYMMA
MO>e Ce yBeCT/ Y CBaKOLHEeBHY NPaKCy paay yCrellHe peBa-
ckynapm3sauuje XTO.

KrbyuHe peun: oknysnja KOpOHapHMX apTepuja, XPOHUYHa

TOTaNHa OKJy3uja; NepKyTaHe KOPOHapHe NHTEPBEHLMje, peT-

porpagHn npucTyn
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