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EDITORIAL COMMENT

CTO PCI in Patients With Diabetes Mellitus
Sweet Perspectives*
Marco Rofﬁ, MD,a Juan F. Iglesias, MDb

N

otwithstanding the lack of deﬁnite random-

Patients with diabetes mellitus (DM) represent a

ized evidence on the beneﬁcial effects of

high-risk patient subset. Patients with DM have

percutaneous coronary intervention (PCI)

more extensive and complex atherosclerotic coronary

for chronic total occlusions (CTO) compared with

artery disease (CAD) compared with individuals

medical therapy, observational cohort studies have

without DM, including higher rates of CTO lesions,

shown that successful CTO PCI, as opposed to a failed

multivessel

procedure, is associated with improved outcomes

disease,

including lower risk of mortality, major adverse

CTO lesions have been shown to be the strongest in-

cardiac events, residual angina, and need for coronary

dependent predictor of incomplete revascularization

artery bypass grafting (CABG) (1). Nonetheless, CTO

among patients undergoing PCI (8). Patients with DM

recanalization is underused worldwide, with the

and incomplete revascularization have an increased

exception of dedicated high-volume CTO PCI centers

risk of long-term cardiovascular events including

(2,3). The likely reasons are that, in comparison with

death, myocardial infarction, stroke, and repeat

non-CTO PCI, CTO recanalization has higher proce-

revascularization compared with individuals with DM

dural complexity, lower procedural success rates,

completely revascularized, irrespective of the revas-

higher risks of complications, increased radiation

cularization modality (PCI or CABG) (9). Current ran-

exposure to patient and operator, and requires dedi-

domized evidence based on the FREEDOM trial and

cated skills and equipment (3). The ﬁeld of CTO PCI

subgroup analyses of the SYNTAX study supports

has substantially evolved over recent years because

CABG over ﬁrst-generation drug-eluting stent-based

of dedicated technology and techniques, and greater

PCI as the revascularization modality of choice

operator’s experience (3). When performed by highly

for patients with DM with advanced multivessel

experienced operators, the hybrid approach for CTO

CAD (10,11).

PCI, which entails a tailored strategy (i.e., antegrade
vs. retrograde approach and intraluminal vs. subintimal lesion crossing), conveyed high (>90%) procedural success and low complication rates (4–6).

disease,

and

diffuse

coronary

CAD,

artery

small

vessel

calciﬁcations

(7).

SEE PAGE 2174

In this issue of JACC: Cardiovascular Interventions,
Salisbury et al. (12) expand the knowledge on outcomes of CTO PCI in patients with DM by reporting
technical success, procedural complications, and
health status outcomes in a retrospective subgroup
analysis of 412 patients with DM enrolled in the
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high (41%), a comparable ﬁnding with other contemporary large-scale CTO registries (13,14). Most (94%)
of the patients had type 2 DM, the mean duration of
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the disease was 14 years, and one-third of individuals

reported both in patients with and without DM

were treated with insulin. The registry included

similar major and sustained symptom improvement

patients with very complex occlusions, and this

with respect to angina burden, quality of life, and

was particularly true for the DM subset (mean J-CTO

overall health status scores, as assessed by the stan-

score 2.4  1.3 in patients with vs. 2.3  1.2 in in-

dardized Seattle Angina Questionnaire and the Rose

dividuals without DM [p ¼ 0.028], and corresponding

Dyspnea Scale.

mean CTO length 63.7  29.1 mm vs. 59.1  27.9 mm
[p ¼ 0.012]).

It

is

important

to

underscore

the

multiple

strengths of the OPEN-CTO registry, including the

The authors report signiﬁcantly lower crude

enrollment of all consecutive CTO procedures in the

technical success rates of CTO PCI among patients

participating centers, as conﬁrmed by an audit, the

with DM compared with individuals without DM

systematic use of core laboratory adjudicated out-

(83.5% vs. 88.1%; p ¼ 0.04), but the difference was

comes, and the unique comprehensive assessments

no longer signiﬁcant after adjustment for baseline

of angina and its equivalents (15). The ﬁndings of

characteristics, CAD complexity, and prior CABG.

the present analysis are consistent with the results

In addition, there were no differences in technical

of 2 recent large-scale registries focused on proce-

success rates among patients with DM not requiring

dural outcomes in patients with DM undergoing CTO

or requiring insulin, although the number of in-

PCI (13,14). Both have shown similar procedural

dividuals in the latter group was small (n ¼ 154).

success rates and low incidence of major adverse

Moreover, no signiﬁcant differences were observed

cardiac events. Overall, the results of the present

with respect to major procedural complications rates,

study show that in experienced hands, CTO PCI

including any perforation (9.5% vs. 8.3%), pericardial

result in high procedural success rates, low compli-

effusion (2.2% vs. 2.9%, of which nearly half were

cation rates, and sustained health status improve-

hemodynamically relevant in both groups), emergent

ment in patients with and without DM. Therefore, in

CABG (0.2% vs. 0.9%), contrast nephropathy (1.2% vs.

the presence of a sound indication for CTO PCI, the

0.2%), and access site hematoma (3.9% vs. 4.6%) in

entire armamentarium of skills, techniques, and

patients with and without DM, respectively. The high

equipment should not be withheld to patients with

technical success and low complication rates among

DM, given the high likelihood of success free of

patients with DM represent a remarkable perfor-

major complications.

mance considering the complexity of the lesions
treated. The low and similar rates of the combined
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