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Editorial
Treatment Strategies for Coronary Bifurcation Lesions: Complexity and Risk
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University of Texas Health Science Center, McGovern Medical School, Memorial Hermann Heart & Vascular Institute, Houston, Texas
Continuing improvements in several technologies used in percuta-
neous coronary intervention (PCI) have led to increased attempts to treat
more complex coronary lesions of all types. This includes PCI attempts on
coronary bifurcations, which are some of the most challenging types in
the complex lesion class. All complex lesions, including coronary bi-
furcations, are associated with worse immediate and long-term outcomes
than simple lesions.1

The increased risk with coronary bifurcation lesions has led to a long-
standing debate on their treatment: at what point is it necessary to treat
the side branch (SB) in addition to the main vessel (MV)? Two schools of
thought exist: a provisional stent placement strategy, in which the MV is
treated and the SB is left alone unless threatened or actual closure occurs,
in which case the SB is also treated, or, alternatively, a dedicated 2-stent
strategy in which the treatment of both the MV and SB is planned from
the beginning.

In this issue of JSCAI, Fujisaki et al2 present a meta-analysis of 13
randomized control trials (RCTs) comparing provisional with dedicated
bifurcation stent placement using one of the several possible PCI tech-
niques. An important feature of this work is the inclusion of RCTs using
mostly or exclusively second-generation drug-eluting stents. Earlier
meta-analyses of bifurcation PCI included studies using bare metal stents
or first-generation drug-eluting stents, which are now obsolete; we agree
that it is preferable to use only contemporary data for developing insights
into future approaches.

These authors found that the double-kissing (DK) crush technique
was superior to alternative 2-stent techniques, such as T-stent placement
and culotte, whenever a 2-stent strategy was used, with significant re-
ductions in target lesion revascularization and major adverse cardio-
vascular events observed in favor of DK crush. These findings regarding
the DK crush technique are similar to those reported previously,3-5 and
although the role played by stent generation is not clear, this point is
moot since older generation stents are no longer used.

Of interest, the authors also conclude that a dedicated 2-stent strategy
is superior to a provisional strategy. On the surface, this seems to
contradict current recommendations that favor a provisional strategy for
bifurcation lesions; however, the findings here are less surprising on a
deeper analysis. The critical determining points are the following: left
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main versus nonleft main bifurcations, relative sizes of the MV and SB,
and the “complexity” of disease in the SB (especially lesion length).

In part, this conclusion is influenced by trial design. For example, the
DKCRUSH-III,6 DKCRUSH-V,7 SMART STRATEGY II,8 and EBC MAIN9

trials included only left main bifurcations, whereas the study by Ruiz
et al,10 PERFECT,11 and the EBC TWO12 excluded left main bifurcations.
Corresponding to this grouping, 4 trials involving left main bifurcations
had larger MV and SB diameters than the 3 trials involving nonleft main
bifurcations (approximately 3.5-4.0 mm MV diameters with 3.0 mm SB
diameters compared with approximately 3.0 and 2.7 mm, respectively).
Because lesion management will be influenced by vessel size, future
analyses should stratify for left main versus nonleft main bifurcations.

In addition, there were large differences in SB lesion lengths in the 13
trials, ranging from an average of 6.0 to 22.0 mm, and in almost all cases,
the SB lesion was long enough to be considered “complex” by
DEFINITION-II criteria.13 Several of the trials required SB lesion lengths
>5.0 mm for a patient to be eligible for inclusion, whereas other trials did
not have this requirement. These differences illustrate how crucial pa-
tient selection is to RCT results.

The importance of focusing on SB lesion complexity resides in the fact
that many previous investigators have reported superior outcomes with a
2-stent strategy compared with those of a provisional strategy in complex
bifurcation lesions.13 Moreover, a recent review of the evolution of the
DK crush technique noted the growing recognition of the superiority of a
dedicated 2-stent strategy compared with that of a provisional strategy in
treating complex bifurcation lesions.4 Therefore, the meta-analysis by
Fujisaki et al2 provides a strong additional support for this conclusion,
inasmuch as most of the SB lesions included in the trials in their
meta-analysis were complex.

The question then remains: What are the criteria for SB lesions to be
considered “complex”? Fortunately, we now have guidance on this and
other important questions for consideration in future studies. The
Bifurcation Academic Research Consortium (Bif-ARC) recently published
a set of definitions and standards for investigating treatments of bifur-
cation lesions.14 These recommendations include standards for lesion
complexity. Vessel size, distribution, and relevance/importance of the SB
are among the critical factors for categorizing complexity, as are the
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presence and extent of calcification, thrombus, and lesion geometry.
Going forward, the application of these standards in clinical trial designs
should facilitate the interpretation of their pooled or combined results,
which may help generate new knowledge regarding when provisional
strategies or dedicated 2-stent strategies are appropriate. It is likely there
is gradation in the SB lesion risk. At the upper levels of risk (complex SB),
a dedicated 2-stent strategy will be superior. At the lower levels of risk
(non–complex SB—still to be precisely defined), a provisional strategy
may be equivalent or even superior.

The meta-analysis by Fujisaki et al. reaffirms several concepts. First,
newer generation stents, along with improved guide wires, support
catheters, adjunctive therapies, and imaging, have led to improved 2-
stent strategies for the treatment of coronary bifurcation lesions. Sec-
ond, the DK crush technique seems to be superior to other alternatives for
complex lesion subsets. Finally, a dedicated 2-stent strategy seems su-
perior to a provisional strategy in complex bifurcations, but whether a 2-
stent strategy will prove better in “noncomplex” bifurcations remains an
open question.
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