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EDITORIAL

Optimal approach to percutaneous intervention for CTO in
2017: the traditional strategy is still the best

Gerald S. Werner*, MD

Medizinische Klinik (Cardiology & Intensive Care), Klinikum Darmstadt GmbH, Darmstadt, Germany

In this issue of Eurolntervention, three papers present differ-
ent aspects relevant to the discussion of the role of percutane-
ous coronary intervention (PCI) in the treatment of chronic total
coronary occlusions (CTO). First, the analysis from the Japanese
acute MI registry underscores the impact of CTO on progno-
sis in the context of coronary artery disease'. This supports
Article, see page 1874
previous reports on the same subject?3, even though we still have
no evidence from randomised trials, that treating the CTO might
influence prognosis. However, most non-randomised studies point
to the benefit of revascularisation of a CTO in terms of improve-
ment of symptoms and function®. On the other hand, there is no
evidence that a CTO is a more benign coronary lesion than a high-
grade stenosis, and considering CTO as a different class of lesions
in current guidelines is based rather on the historic observation of
low PCI success rates than on any clinical evidence. This low suc-
cess rate, however, can be overcome by modern CTO strategies,
and therefore CTO should be considered a target for PCI like any
other lesion, except for the need for expert technique and experi-
ence which goes beyond what is required for performing PCI in
non-CTO lesions”.

Two of the papers in this journal deal with these new tech-
niques available for the treatment of CTO®’. The development of
CTO PCI over the past decade has been driven by the availability
of new dedicated wires and microcatheters, and their application

Article, see page 1859
in new techniques, mainly the retrograde approach?®, but also the
controlled re-entry from the subintimal space’. Both papers focus
on the retrograde approach, one on the start of the procedure, the
passage of the collateral pathway®, and one on the conclusion
of the procedure and the outcome with respect to the intimal or
subintimal wire passage’.

Article, see page 1868

The selection and passage of the collateral is the initial step in
the retrograde procedure. Many patients will have several par-
allel pathways, but some have only limited collateral options'’;
therefore, a careful approach to collateral passage is advised. The
controversy behind the paper by Dautov et al, the way to cross
a collateral by so-called “surfing” as opposed to a more con-
trolled passage with selective collateral injection, is not actually
resolved by this paper. There is no comparison to selective injec-
tions into the collateral, so we cannot know which approach is
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really “better”. However, the fact that one fourth of the collaterals
were damaged during the surfing approach is rather worrying and
contradicts the title which suggests the safety of that approach.
The surfing of septal collaterals was used initially because the
available wires were regular soft wires such as the Fielder™ FC
(ASAHI Intecc, Aichi, Japan) or HIGH-TORQUE WHISPER
(Abbott Vascular, Santa Clara, CA, USA), with limited tip control.
Nowadays, the dedicated wires for collateral passage are Sion™
wires (ASAHI Intecc). These have much improved wire tip con-
trol, increasing considerably the success in passing collaterals, as
well as lower tip strength which offers a safer way to pass epicar-
dial collateral connections. To apply the advantage of these wires
it is important to know the course of the target collateral. If this is
clearly visible on a reference image, we do not need further selec-
tive injections into the collateral. However, if there are tortuous
segments and branching within the collateral course, a selective
injection will help the further progress of the wire. It is difficult to
obtain objective evidence regarding the two approaches and hard
to randomise. Even if you do, operators will still have their per-
sonal preference and different expertise, and that would influence
the outcome of such a comparison.

The paper by Hasegawa et al’ is a follow-up of a previous
analysis'', in which they compare the impact of the frequency of
subintimal wire pathways in both the antegrade and retrograde
approach on long-term lesion recurrence. The observation of
a higher recurrence with subintimal pathways, especially in the
retrograde approach, challenges the statement of a group of opera-
tors from the USA and the UK that the so-called hybrid approach,
which applies liberal dissection of the artery if the lesion length
is beyond 20 mm both in the antegrade and retrograde approach,
would lead to a good long-term outcome irrespective of the extent
of the subintimal dissection. There are only limited follow-up data
of this hybrid algorithm, but some angiographic data in fact point
to a high lesion recurrence'>. We certainly need more follow-up
data in this field, but it is essential to have angiographic follow-
up to answer the issue, as clinical follow-up may underestimate
the problem. In long, complex CTO, it is very hard to avoid any
extent of subintimal pathway, but it should be avoided or at least
limited as much as possible.

The title of this editorial raises the issue of differences in the
approach to PCI of CTO, and the term “traditional” points to
these differences. In my view, this is an unfortunate and unnec-
essary debate on the technical performance of the procedure,
where as in all fields of medicine there will be variations in the
approach. If we accept that a traditional approach is based on
the exploration of the benefits of manipulating modern wires to
advance through an occlusion rather than resorting to a destruc-
tion of the vessel anatomy by using dissection and re-entry tech-
niques in a high percentage, then I would support the traditional
approach. In particular, ignorance of the classic parallel wire
technique with new controllable wires is a shortcoming of the
hybrid algorithm. However, even a traditional approach does not
ignore the benefit of the re-entry technique in certain situations,
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and we should all agree that we need a well laid-out strategy
before we engage any CTO, with primary and secondary strate-
gies, which need to be applied swiftly if one approach fails, and
not to get stuck in a failure mode.

Rather than discuss the subtleties of the technique, we should
join forces in convincing the interventional community and the
general physician that a patient with a CTO deserves the same
expert use of modern PCI techniques as any patient with a symp-
tomatic non-CTO coronary lesion.

Conflict of interest statement
The author has no conflicts of interest to declare.

References

1. Watanabe H, Morimoto T, Shiomi H, Furukawa Y,
Nakagawa Y, Ando K, Kadota K, Kimura T. Chronic total occlusion
in a non-infarct-related artery is closely associated with increased
five-year mortality in patients with ST-segment elevation acute
myocardial infarction undergoing primary percutaneous coro-
nary intervention (from the CREDO-Kyoto AMI registry).
Eurolntervention. 2017;12:1874-82.

2. Claessen BE, van der Schaaf RJ, Verouden NJ, Stegenga NK,
Engstrom AE, Sjauw KD, Kikkert WJ, Vis MM, Baan J Jr, Koch KT,
de Winter RJ, Tijssen JG, Piek JJ, Henriques JP. Evaluation of the
effect of a concurrent chronic total occlusion on long-term mortal-
ity and left ventricular function in patients after primary percutane-
ous coronary intervention. JACC Cardiovasc Interv. 2009;2:
1128-34.

3. Claessen BE, Dangas GD, Weisz G, Witzenbichler B,
Guagliumi G, Mockel M, Brener SJ, Xu K, Henriques JP, Mehran R,
Stone GW. Prognostic impact of a chronic total occlusion in a non-
infarct-related artery in patients with ST-segment elevation myo-
cardial infarction: 3-year results from the HORIZONS-AMI trial.
Eur Heart J. 2012;33:768-75.

4. Christakopoulos GE, Christopoulos G, Carlino M,
Jeroudi OM, Roesle M, Rangan BV, Abdullah S, Grodin J,
Kumbhani DJ, Vo M, Luna M, Alaswad K, Karmpaliotis D,
Rinfret S, Garcia S, Banerjee S, Brilakis ES. Meta-analysis of clini-
cal outcomes of patients who underwent percutaneous coronary
interventions for chronic total occlusions. Am J Cardiol. 2015;115:
1367-75.

5. Sianos G, Werner GS, Galassi AR, Papafaklis MI, Escaned J,
Hildick-Smith D, Christiansen EH, Gershlick A, Carlino M,
Karlas A, Konstantinidis NV, Tomasello SD, Di Mario C, Reifart N;
EuroCTO Club. Recanalisation of chronic total coronary occlu-
sions: 2012 consensus document from the EuroCTO club.
Eurolntervention. 2012;8:139-45.

6. Dautov R, Urena M, Nguyen C, Gibrat C, Rinfret S. Safety
and effectiveness of the surfing technique to cross septal collateral
channels during retrograde chronic total occlusion percutaneous
coronary intervention. Eurolntervention. 2017;12:1859-67.

7. Hasegawa K, Tsuchikane E, Okamura A, Fujita T, Yamane M,
Oikawa Y, Suzuki Y, Igarashi Y, Kyo E, Muramatsu T. Incidence

m
<
=
=5
=
=3
(1]
=
<
(1]
=
=
o
=
N
o
—
—
—
N
()
=5
©
o
N
h
()
=5
=]
o
H




¥0812-20812:21'£10Z uonuansaony M

21804

and impact on midterm outcome of intimal versus subintimal track-
ing with both antegrade and retrograde approaches in patients with
successful recanalisation of chronic total occlusions: J-PROCTOR 2
study. Eurolntervention. 2017;12:1868-73.

8. Sumitsuji S, Inoue K, Ochiai M, Tsuchikane E, Tkeno F.
Fundamental wire technique and current standard strategy of percu-
taneous intervention for chronic total occlusion with histopatho-
logical insights. JACC Cardiovasc Interv. 2011;4:941-51.

9. Werner GS, Schofer J, Sievert H, Kugler C, Reifart NJ.
Multicentre experience with the BridgePoint devices to facilitate
recanalisation of chronic total coronary occlusions through con-
trolled subintimal re-entry. Eurolntervention. 2011;7:192-200.

10. Werner GS, Ferrari M, Heinke S, Kuethe F, Surber R,
Richartz BM, Figulla HR. Angiographic assessment of collateral

connections in comparison with invasively determined collateral
function in chronic coronary occlusions. Circulation. 2003;107:
1972-17.

11. Muramatsu T, Tsuchikane E, Oikawa Y, Otsuji S, Fujita T,
Ochiai M, Kawasaki T, Abe M, Sakurada M, Kishi K. Incidence
and impact on midterm outcome of controlled subintimal tracking
in patients with successful recanalisation of chronic total occlu-
sions: J-PROCTOR registry. Eurolntervention. 2014;10:681-8.

12. Kotsia A, Navara R, Michael TT, Sherbet DP, Roesle M,
Christopoulos G, Rangan BV, Haagen D, Garcia S, Maniu C,
Pershad A, Abdullah SM, Hastings JL, Kumbhani DJ, Luna M,
Addo T, Banerjee S, Brilakis ES. The AngiographiC Evaluation of
the Everolimus-Eluting Stent in Chronic Total Occlusion (ACE-
CTO) Study. J Invasive Cardiol. 2015;27:393-400.



