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EDITORIAL COMMENT

Why Do We Still Tolerate
“Suboptimal Deployment”?*
John McB. Hodgson, MD

If you always do what you’ve always done, you

(Abbott Vascular). It was 1 of 4 BRS trials commenced

always get what you’ve always gotten.

in the 2013 timeframe. A total of 400 patients were

T

—Jessie Potter (1)
he Abbott Absorb bioresorbable scaffold
(BRS) (Abbott Vascular, Santa Clara, California) was recently taken off the market

(September 2017) after multiple studies documented
adverse clinical outcomes in routine clinical practice.
In my opinion, lessons learned when we explored
optimal balloon angioplasty, then bare-metal stent
implantation, and ﬁnally drug-eluting stent implan-

tation did not carry over to BRS. To be fair, concerns
about the structural integrity of the initial BRS likely
contributed to this. The thick struts and very
different expansion characteristics compared with
contemporary metallic stents resulted in concerns
about high pressure inﬂation or use of oversized balloons. Further, as has been seen with other new devices with perceived beneﬁts, operators were eager
to use BRS and may have been overzealous in their
vessel selection, resulting in BRS implantation in vessels

with

diameters

below

the

recommended

minimum.

randomized in a 2:1 (BRS to Xience) ratio. For the
IVUS analysis, 150 patients were scheduled, again in a
2:1 ratio. For inclusion in this cohort, a ﬁnal documentary IVUS imaging run was required. Use of IVUS
to guide the procedure was not recommended, nor
was it prohibited. Okada et al. (2) provide a rigorous,
detailed analysis of both IVUS and quantitative coronary angiography (QCA) analysis after ﬁnal stent
implantation.
To keep these data in perspective, it must be noted
that the trial inclusion criteria required lesions <24
mm in length in vessels with a reference lumen
diameter between 2.5 mm and 3.75 mm. Additionally,
heavily calciﬁed lesions, bifurcations, restenotic lesions, ostial lesions, and left main lesions were
excluded. The implantation protocol for BRS has
evolved signiﬁcantly over time (3). The current IVUS
study used the following protocol: mandatory predilation and single device per lesion. Sizing of the
BRS was suggested at 1:1 based on visual assessment
of the reference vessel diameter. Post-dilation was
not mandatory, but if performed, should use a non-

SEE PAGE 648
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compliant balloon #0.5 mm larger than the nominal
BRS diameter.

Okada et al. (2) describe the intravascular ultrasound

Core lab QCA analysis was performed. One impor-

(IVUS) cohort from the ABSORB Japan trial. The

tant ﬁnding from this analysis was that the included

ABSORB Japan trial is one of several randomized

vessels were relatively small; the mean reference

multicenter trials comparing the Absorb BRS with the

diameter was 2.76  0.45, and 11% of vessels

Xience cobalt-chromium everolimus-eluting stent

were <2.25 mm. Over 13% of vessels receiving BRS
had reference diameters of <2.25 mm. Further, the
BRS arm had a signiﬁcantly smaller ﬁnal minimal
lumen diameter (on average 0.28 mm), due primarily
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to less acute gain in this arm.
The IVUS analysis showed similar results. The
mean reference diameter was 2.98  0.52 mm, with
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43% of the BRS arm having vessel diameters <2.75
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mm. The MLA was signiﬁcantly smaller in the BRS

ISSN 1936-8798/$36.00

https://doi.org/10.1016/j.jcin.2018.01.279

Hodgson

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 7, 2018

Why Do We Tolerate “Suboptimal Deployment”?

APRIL 9, 2018:662–4

arm (on average 0.9 mm2 ) with more eccentric

Optimal target lesion pre-dilation was pre-speciﬁed

expansion. The authors analyzed the impact of im-

as pre-dilation with a nominal balloon diameter to

plantation in small vessels (deﬁned as <2.75 mean

reference diameter ratio of >1:1. Optimal post-

reference by IVUS) and the impact of tapered vessels

dilation was pre-speciﬁed as post-dilation with a

(deﬁned as more than a 20% difference in diameter

noncompliant balloon at >18 atm and larger than the

between the distal and proximal reference diameter).

nominal scaffold diameter, but not by >0.5 mm

As anticipated, BRS implantation in tapered vessels

larger. For a technique to be considered optimal in a

was associated with less optimal expansion compared

patient with multiple target lesions, it had to be

with that seen with Xience. When BRS were implan-

applied in all lesions. In this analysis of 3,096

ted in small tapered vessels, the effect was most

ABSORB trial lesions, only 5% had optimal implan-

pronounced, with an expansion ratio of only 89%

tation technique! As was seen in the current study

compared with 114% in the Xience arm (p ¼ 0.02).

(the ABSORB Japan trial), the pooled analysis found

Some unexplained differences in implantation tech-

that implantation in small vessels (<2.25 mm) was

nique may have contributed to these ﬁndings. In the

the strongest predictor of poor outcome, especially

BRS arm, noncompliant balloons were used more

for stent thrombosis. Optimal post-dilation had sig-

frequently for post dilation, but at a signiﬁcantly

niﬁcant long-term beneﬁts in reducing target lesion

lower pressure (16.3 vs. 19.7 atm; p ¼ 0.02). Further,

failure.

in tapered vessels, the BRS arm used signiﬁcantly

The take-home message from the current IVUS

smaller balloons for post-dilation (3.0 vs. 3.5 mm;

analysis of the ABSORB Japan trial is to reafﬁrm that

p ¼ 0.047). It appears that the Xience arm upsized by

visual angiographic guidance of device implantation

0.5 mm for post-dilation, whereas the BRS arm did

will often lead to suboptimal results. In the balloon

not. Again, this may reﬂect concern by the operators

angioplasty days, we learned that IVUS-guided sizing

for scaffold integrity or fear of overexpansion.

resulted in improved short-term outcomes (7). In the

In summary, the current study carefully docu-

bare-metal stent days, we again saw that IVUS guid-

ments that BRS do not behave like Xience during

ance improved clinical outcome compared with

short-term implantation. Expansion is less in all

angiographic guidance (8). More recently, the same

vessel sizes, but signiﬁcantly so in small vessels and

ﬁndings have been observed for drug-eluting metallic

in tapered vessels. Uniformity of expansion is worse

stents, including in randomized trials of complex le-

regardless of vessel size.

sions (9,10). Recent data suggest that IVUS guidance

Much has been learned since this study was initi-

can improve BRS implantation as well (5). This leads

ated. A strategy of pre-dilation, proper sizing, and

to the question of why we continue to implant new

post-dilation (PSP) was developed (4). Using such a

devices without using intravascular guidance and

strategy, and employing very high pressure post-

expect to get different results? I suggest it is time for

dilation, BRS have been successfully implanted,

insurance providers and hospital credentialing boards

even in calciﬁed lesions (5). Post hoc analysis of the

to require the use of intravascular imaging guidance

multiple ABSORB clinical trials to assess whether

for the majority of coronary interventions. The data

the employed implantation technique would meet

support that such a strategy will improve the out-

the PSP standard has been undertaken (6). In this

comes for all of our patients; no one should object to

analysis,

that!

optimal

implantation

technique

was

deﬁned as follows. Proper vessel sizing was prespeciﬁed to be present when the reference vessel
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