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Chronic total occlusion (CTO) of a major epicardial coronary
artery is a common finding, reported in some series as occur-
ring in up to 20% of patients with coronary disease under-
going coronary angiography [1]. With rates potentially being
this high, it is disappointing that it remains unknown
whether CTOs have similar benefit from percutaneous coro-
nary intervention (PCI) to non-CTO coronary lesions. This is
largely because CTO patients were previously excluded from
most revascularisation trials [2]. Historically, it would have
been common not to consider PCI [3] and this would have
been justified by the limited evidence-based data available,
low success rate, lack of well-defined approach and pro-
longed procedure time. However, the clinical landscape
has now changed. With new interventional advances, espe-
cially with guidewires, microcatheters and new techniques,
there has been an ever increasing interest in attempting to
open chronically occluded epicardial coronary arteries and
this has been accompanied by increased procedural success
rates [4,5].

However, such patients often present a clinical dilemma.
Factors which are paramount to the decision whether to
intervene include: i) will opening the chronically occluded
artery improve prognosis? ii) Is it procedurally possible to re-
open the occluded vessel? and, iii) are the risks of a more
complex interventional procedure outweighed by the poten-
tial gains?

In this issue of Heart, Lung and Circulation, three review articles
address these questions. These articles are aresult of the ANZCTO
meeting held in June 2018 at Liverpool Hospital, Sydney when

over 150 delegates congregated over live cases and seminars
sharing knowledge and advances in CTO management.

Will Opening the Chronically
Occluded Artery Impact
Prognosis?

Allahwala et al. [6] provide a constructive critique of current
observational and randomised studies assessing the efficacy
of CTO PCI. This provides us a clear perspective of the
established evidence-base for what is still referred to as
the "final frontier" in PCI. A number of clinical benefits with
CTO revascularisation in non-randomised observational
studies are discussed, including reduction in mortality,
improved left ventricular ejection fraction, reduced ischae-
mia burden and improved anginal symptoms. However, the
authors acknowledge that the lack of randomisation in many
studies prevents any definitive conclusions being made. To
add to the perplexity, where there have been randomised
CTO PCI trials (EXPLORE, DECISION-CTO and EURO-
CTO), the results appear to contradict. This may only
increase the confusion around which patients would benefit
from PCI. The authors of this review, published in this issue,
outline the possible reasons for the contrasting results. They
conclude that, given the current paucity of randomised data,
CTO PCI should be reserved for symptom alleviation rather
than prognostic benefit except in the setting of extensive
ischaemia.
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Is it Possible to Re-Open the
Occluded Artery?

For the interventionalist, low procedural success and high
complication rates may be underpinned by a lack of experi-
ence. In this regard, resources for sharing knowledge are very
important. In this issue, Wu etal. [7] give an excellent “how to”
guide filled with tips for interventional cardiologists with
lesser experience in CTO PCI. The authors discuss the technical
aspects of antegrade and retrograde wiring approaches. Prox-
imal cap puncture, CTO body traversing, distal cap exit, retro-
grade CTO body wiring and reverse controlled antegrade and
retrograde subintimal tracking areall covered. The assembly of
important practical CTO wiring strategies and case examples
in this state-of-the-art review by the Asia Pacific CTO Club is
excellent reading for the beginner CTO operator to systemi-
cally improve their technical skill and consequently better their
procedural and clinical success rates.

Are the Risks of a More Complex
Interventional Procedure
Outweighed by Potential Gains?

Chronic total occlusion PCI clearly comes with higher pro-
cedural risk than non-CTO PCI due to higher lesion and
technical complexity [8]. However, risks are also increased
for the proceduralist and the catheter laboratory staff. The
increasing procedural complexity of CTO PCI leads to a
significant increase in radiation exposure [9]. Consequently,
intensifying efforts to reduce radiation exposure for both
patient and operator is paramount. Ison et al. [10] highlight
the evidence for potential dangers of radiation exposure
including cataracts in interventionalists. They emphasise
the importance of real-time intraprocedural dose monitoring,
radiation dose minimisation strategies (maximise protective
shielding, limit fluoroscopy, avoid magnification, use of col-
limation and filters), up-to-date imaging systems and ongo-
ing staff education for radiation dose management. For the
patient, radiation-induced skin injury, albeit an infrequent
complication is often neglected due to delayed presentation
following radiation exposure. The authors suggest routine
follow-up of patients and quality assurance for high dose
procedures. Finally, Ison et al. remind us that, "the focus
within the cardiac catheter laboratory must be the balance
between imaging quality and radiation dose; the aim being to

perform a diagnostic and successful procedure, whilst min-
imising the dose to the patient and the proceduralist".

Conclusions

With new technological advances in CTO PCI, we now have
an unprecedented opportunity to treat patients with CTO.
With conflicting evidence in tackling CTOs, these decisions
need to be tailored towards individual patients on a case-by-
case basis. These decisions should take into account patient
factors (including other options such as maximal pharma-
cotherapy or coronary bypass surgery) and institution/
operator experience with CTO PCL. The three review manu-
scripts in this issue of Heart, Lung and Circulation will help
general and interventional cardiologist readers understand
the evidence-base for CTO PCI, improve the technical skills
of CTO operators as well as increase awareness of radiation
safety.
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