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ABSTRACT

OBJECTIVES This study sought to evaluate inter-core lab variability in quantitative coronary angiography (QCA)
analysis of bifurcation lesions.

BACKGROUND QCA of bifurcation lesions is challenging. To date there are no data available on the inter-core lab
variability of bifurcation QCA analysis.

METHODS The randomized Tryton IDE (Tryton Pivotal IDE Coronary Bifurcation Trial) compared the Tryton Side Branch
Stent (Tryton Medical, Durham, North Carolina) with balloon angioplasty as side branch treatment. QCA was performed
in an angiographic subcohort (n = 326) at 9-month follow-up. Inter-core lab variability of QCA analysis between the
Cardiovascular Research Foundation and the Cardialysis core labs was evaluated before and after alignment of the used
QCA methodology using angiographic data derived from this angiographic follow-up cohort.

RESULTS In the original analysis, before alignment of QCA methodology, the mean difference between the core labs
(bias) was large for all QCA parameters with wide 95% limits of agreement (1.96 x SD of the bias), indicating marked
variability. The bias of the key angiographic endpoint of the Tryton trial, in-segment percentage diameter stenosis (%DS)
of the side branch, was 5.5% (95% limits of agreement: -26.7% to 37.8%). After reanalysis, the bias of the in-segment
%DS of the side branch reduced to 1.8% (95% limits of agreement: -16.7% to 20.4%). Importantly, after alignment of
the 2 core labs, there was no longer a difference between both treatment groups (%DS of the side branch: treatment
group A vs. group B: 34.4 4+ 19.4% vs. 32.4 + 16.1%, p = 0.340).

CONCLUSIONS Originally, a marked inter-core lab variability of bifurcation QCA analysis was found. After alignment of
methodology, inter-core lab variability decreased considerably and impacted angiographic trial results. This latter finding
emphasizes the importance of using the same methodology among different core labs worldwide. (Tryton Pivotal
Prospective, Single Blind, Randomized Controlled Study to Evaluate the Safety & Effectiveness of the Tryton Side Branch
Stent Used With DES in Treatment of de Novo Bifurcation Lesions in the Main Branch & Side Branch in Native Coronaries
[TRYTON]; NCT01258972) (J Am Coll Cardiol Intv 2015;8:305-14) © 2015 by the American College of Cardiology
Foundation.

From the *Amsterdam Heart Center, Academic Medical Center, Amsterdam, the Netherlands; {Thoraxcenter, Erasmus Medical
Center, Rotterdam, the Netherlands; tCardiovascular Research Foundation, New York, New York; §Cardialysis B.V., Rotterdam,
the Netherlands; ||First Cardiology Department, Onassis Cardiac Surgery Center, Athens, Greece; and the §International Centre for
Circulatory Health, National Heart and Lung Institute, Imperial College London, London, United Kingdom. Dr. Généreux has
received speaking fees from Abbott Vascular; and consults for Cardiovascular Systems Inc. Dr. Wykrzykowska has received
speaking and consulting fees from Abbott, Tryton Medical, and Stentys. Dr. Leon is member of the Scientific Advisory Board for
Abbott Vascular, Boston Scientific, and Medtronic; and is the principal investigator of the Tryton Bifurcation Study. All other
authors have reported that they have no relationships relevant to the contents of this paper to disclose.

Manuscript received September 25, 2014; revised manuscript received December 4, 2014, accepted December 17, 2014.


https://clinicaltrials.gov/ct2/show/NCT01258972?term=NCT01258972%26rank=1
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcin.2014.12.002&domain=pdf
http://dx.doi.org/10.1016/j.jcin.2014.12.002

306

Grundeken et al.

Inter-Core Lab Variability in QCA of Bifurcations

ABBREVIATIONS
AND ACRONYMS

%DS = percentage diameter

stenosis

CI = confidence interval

CRF = Cardiovascular Research

Foundation

IDE = investigational device

exemption

MLD = minimal lumen diameter

QCA = quantitative coronary

angiography

RVD = reference vessel
diameter

ver since the late 1970s, visual esti-
mation of the severity of a stenosis
on coronary angiography has been
regarded as unreliable due to a marked intra-
and interobserver variability (1,2). Therefore,
quantitative coronary angiography (QCA) was
introduced in the mid-1980s to provide an
objective and reproducible quantification of
coronary lesions (3,4). QCA parameters have
been widely used as primary and secondary
endpoints in numerous randomized clinical
trials evaluating the efficacy of new technol-
ogies in percutaneous coronary interventions
and the effect of new pharmaceutical agents
on coronary artery disease progression/regression
(5-7).
Due to the fractal geometry of the coronary tree,
there is a natural tapering of the bifurcation, with

differences in reference vessel diameter (RVD)
among the proximal main branch, distal main branch,
and side branch (8,9). Due to this natural tapering,
the interobserver variability of visual estimation of
lesion severity increases even more in bifurcation
lesions (10). Furthermore, conventional QCA algo-
rithms have the limitation of being inaccurate in
bifurcation lesions because they have been devel-
oped and validated in a single straight coronary
segment (11). To improve the accuracy of QCA in
bifurcation lesions, dedicated bifurcation algorithms
were developed, which subsequently have been
used in recent clinical trials on bifurcation treatment
(12-16).

To eliminate the potential bias stemming from the
investigators, QCA analysis in clinical trials is usually
performed at independent core laboratories (core
labs). These core labs aim to provide unbiased and
reproducible results by using validated QCA software
and by using standard operating procedures during
QCA analysis. Although intraobserver and interob-
server variability of bifurcation QCA algorithms have
been investigated before (14,16,17), to date no data
are available on the differences in bifurcation QCA
measurements between core labs. This study aimed
to examine inter-core lab variability by comparing the
QCA results of 2 core labs using data from the
9-month angiographic follow-up cohort of the ran-
domized trial on the Tryton Side Branch Stent (Tryton
Medical, Durham, North Carolina).

METHODS

SETTING. Tryton IDE (Tryton Pivotal IDE Coronary
Bifurcation Trial), an investigational device exemp-
tion (IDE) randomized trial, compared the Tryton Side
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Branch Stent with side branch balloon angioplasty,
both in combination with a regular drug-eluting stent
in the main branch, for the treatment of de novo true
coronary bifurcation lesions. The primary endpoint
(powered for noninferiority), at 9-month follow-up,
was the difference in the occurrence of target vessel
failure, defined as the composite of cardiac death,
Q-wave or non-Q-wave target vessel myocardial
infarction (>3x the upper limit of normal of creatine
kinase isoenzyme), and target vessel revasculariza-
tion. The key secondary endpoint (powered for
superiority) was in-segment percentage diameter
stenosis (%DS) of the side branch in a pre-specified
subgroup of 374 subjects (with an expected loss to
follow-up of 15%) undergoing planned repeat angi-
ography at 9 months (the angiographic follow-up
cohort).

Two core labs were assigned to perform different
types of analyses in the angiographic follow-up
cohort of the Tryton IDE trial. The Cardiovascular
Research Foundation (CRF, New York, New York)
was assigned to perform 2-dimensional QCA analysis
of the complete angiographic follow-up cohort.
Cardialysis B.V. (Rotterdam, the Netherlands) was
assigned to perform 3-dimensional QCA and intra-
vascular ultrasound analyses and for this purpose
9-month follow-up angiograms of 130 subjects
included in the angiographic follow-up cohort were
available at Cardialysis. Besides 3-dimensional QCA
and intravascular ultrasound analyses, Cardialysis
also performed 2-dimensional QCA analysis in this
subgroup. The inter-core lab variability of the
9-month 2-dimensional QCA analysis between the 2
core labs was investigated in these 130 subjects.
This initial analysis indicated diverging angiographic
results between the 2 core labs (Figure 1A). Thereafter,
both core labs disclosed and shared their QCA anal-
ysis plans to unravel potential explanations for these
differences. Both core labs decided to perform a
reanalysis of the total angiographic follow-up cohort
using an identical QCA analysis plan, which they had
agreed on (Table 1).

INITIAL QCA ANALYSIS PLAN OF CRF. At the start of
the Tryton IDE trial, the dedicated bifurcation QCA
algorithms were not yet validated against precision
phantoms. Therefore, the initial QCA analysis plan of
the trial, approved by the U.S. Food and Drug Admin-
istration and used for the main publication, included
the use of a conventional single-vessel QCA algorithm
(QAngio XA, version 7.2.34, Medis Medical Imaging
Systems, Leiden, the Netherlands). For each bifurca-
tion, 2 analyses were performed: one from the prox-
imal main branch to the distal main branch, and the
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