
EDITORIALS

422 

IMAJ • VOL 18 • july 2016

as three-dimensional coronary angiography 
(3D-QCA), which may improve diagnostic 
accuracy without the additional cost associ-
ated with ancillary imaging. 

3D-QCA may overcome some of the 
shortcomings of 2D analysis and might 
provide more reliable information than that 
derived from conventional 2D angiograms 
[5,6]. This involves combining at least two 
separate two-dimensional angiographic 
views, thus overcoming the foreshortening 
inherited in 2D imaging which may result 
in different vessel sizes or different bifurca-
tion angles when recorded from different 
angiographic views. 

An important method of 3D-QCA 
technology was developed in Israel and was 
tested in several patient populations. The 
software incorporates data from at least two 
angiographic views and allows assessment 
of vessel size (diameter or cross-sectional 
area) and measurement of the bifurcation 
angle between the main and side branches. 
It was also recently shown to be clinically 
useful for measuring the left main stem 
bifurcation angle, which is an important 
determinant of patient outcome following 
left main percutaneous coronary interven-
tion (PCI) [7,8]. The accuracy of 3D-QCA 
was also previously tested against IVUS as 
the reference standard and was shown to be 
accurate for assessment of cross-sectional 
areas including in the left main coronary 
artery [9]. However, the true value of 
3D-QCA in clinical practice remains 
unclear. Despite the fact that this technique 
requires offline measurements, the analysis 
process is relatively short and may be per-
formed quite rapidly in the catheterization 
laboratory. Given the low penetration of 
this technique into catheterization labora-

c onventional, invasive, two-dimensional 
coronary angiography has evolved over 

the years as a reliable, useful and accurate 
method for estimating coronary artery size 
and for diagnosing obstructive coronary 
atherosclerosis. However, real-time qualita-
tive assessment of coronary vessels, even by 
experienced operators, may result in inaccu-
racies [1]. This suboptimal accuracy is often 
seen in revascularization studies where the 
interventional cardiologist’s assessment 
of vessel size or degree of coronary artery 
stenosis may be different from that diag-
nosed by a more accurate offline vessel 
assessment tool using dedicated software 
(two-dimensional quantitative coronary 
angiography, 2D-QCA) [2]. To improve 
the accuracy of coronary diagnosis, several 
modalities have been developed over the 
years, including intravascular ultrasound 
(IVUS) and optical coherence tomography 
(OCT) [3,4]. These are used in clinical prac-
tice but require time and expertise and are 
associated with substantial cost. Moreover, 
the invasive nature of these ancillary imag-
ing modalities, which are based on coronary 
wire manipulation and carry a minor risk of 
complications, has led to a search for alter-
native methods for coronary diagnosis such 

tories in recent years, it is indeed interesting 
to explore which patient groups may derive 
clinical benefit from 3D-QCA.

In an attempt to answer this clinical 
question, at least partly, Witberg et al. 
[10] explored the usefulness of 3D-QCA 
in patients undergoing implantation of 
bioresorbable everolimus-eluting vascular 
scaffolds (BVS) and present their findings 
in the current issue of IMAJ. While the 
concept of BVS, which resorb over time and 
do not leave any physical remnants within 
the coronary lumen, was highly attractive 
when initially introduced, preliminary 
reports of higher rates of target vessel fail-
ure, especially stent thrombosis, led to a 
thorough assessment of the implantation 
techniques. It became evident that accurate 
sizing is mandatory in the setting of BVS 
implantation, probably even more impor-
tant than what is required for implantation 
of conventional new-generation metallic 
drug-eluting coronary stents. Subsequent 
BVS studies confirmed that this technique 
is now feasible and has an acceptable safety 
profile [11]. In the current study, Witberg 
and co-authors evaluated 17 patients en- 
rolled in BVS (Absorb) randomized trials 
at their institution. They evaluated scaffold 
sizing in these patients with either 2D-QCA 
or 3D-QCA and compared the results with 
the QCA data analyzed by the study core 
lab that served as the reference. The authors 
found that 3D-QCA had a much better 
agreement with core lab data than 2D-QCA 
and significantly decreased the number 
of patients in whom scaffold sizing was 
judged to be inadequate according to BVS 
sizing study recommendations. In addition, 
the authors report the 2 years event rate 
observed in these 17 patients. Two of the 17 
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(12%) had an adverse event (stent throm-
bosis resulting in myocardial infarction in 
one, and the need for revascularization but 
not due to BVS site restenosis in the other). 
While the study cohort is too small to allow 
meaningful conclusions with regard to BVS 
efficacy or safety profile, the authors should 
be commended for their thorough investiga-
tion of the coronary vessel anatomy and for 
demonstrating the usefulness of 3D-QCA 
in this setting. Although IVUS or OCT was 
not used in the current study routinely or as 
reference standards, and despite the fact that 
these modalities are frequently used for bet-
ter assessment of coronary artery size and 
plaque distribution before BVS implanta-
tion, the use of core lab offline QCA refer-
ence data is a good and acceptable standard 
for accurate sizing. 

So, should we use 3D-QCA routinely 
before BVS implantation or perhaps before 
any conventional stent implantation? To 
answer this question, one should consider 
what may be useful in the catheteriza-
tion laboratory. It seems that 3D-QCA is 
not necessarily needed for conventional 
stent implantation given the low adverse 
event rate observed with currently avail-
able new-generation drug-eluting stents. 
However, despite the infrequent use of BVS 
in clinical practice in general, and in Israel 
in particular, it seems that the concept of 
ancillary imaging or image post-processing 
(with 3D-QCA) should be incorporated 
routinely into the catheterization laboratory 
workflow, especially in cases where accurate 
sizing becomes a critical issue, such as the 
case of BVS PCI. 

Although some operators will still 
continue to use IVUS or OCT before and/
or after BVS implantation to allow better 
assessment and possibly a safer outcome, the 
3D-QCA concept which allows acquisition 
of reliable information without additional 
instrumentation and without additional 
procedural cost or risk, while requiring only 
a few computer mouse clicks, is definitely 
appealing. Therefore, it does make sense 
to “absorb” this technology into clinical 
practice in some scenarios, especially if it 
can be done in a streamlined fashion in the 
catheterization laboratory and not only as 
part of a research protocol. The same ratio-
nale might hold true for conventional stent 
implantation, but its clinical usefulness in 
this scenario and whether this type of imag-
ing can increase procedural safety remains 
to be seen.  

correspondence
dr. r. rubinshtein 
Dept. of Cardiovascular Medicine, Carmel Medical 
Center, Haifa 34362, Israel
telefax: (972-4) 825-0153  
email: ronenrub@clalit.org.il 

references 
1. Scanlon P, Faxon D, Audet A, et al. ACC/AHA

guidelines for coronary angiography: A report of the 
American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines 
(Committee on Coronary Angiography) developed 
in collaboration with the Society for Cardiac 
Angiography and Interventions. J Am Coll Cardiol 
1999; 33: 1756-824.

2. Ng VG, Lansky AJ. Novel QCA methodologies and
angiographic scores. Int J Cardiovasc Imaging 2011; 
27: 157-65. 

3. Cho YK, Nam CW, Han JK, et al. Usefulness of
combined intravascular ultrasound parameters 

to predict functional significance of coronary 
artery stenosis and determinants of mismatch. 
EuroIntervention 2015; 11: 163-70.

4. Maehara A, Ben-Yehuda O, Ali Z, et al. Compa-
rison of stent expansion guided by optical 
coherence tomography versus intravascular ultra- 
sound: The ILUMIEN II Study (Observational 
Study of Optical Coherence Tomography [OCT] in 
patients undergoing fractional flow reserve [TFR] 
and percutaneous coronary intervention). JACC 
Cardiovasc Interv 2015; 8: 1704-14.

5. Dvir D, Marom H, Guetta V, Kornowski R.
Three-dimensional coronary reconstruction from 
routine single-plane coronary angiograms: in vivo 
quantitative validation. Int J Cardiovasc Intervent 
2005; 7: 141-5.

6. Gradaus R, Mathies K, Breithardt G, Bocker
D. Clinical assessment of a new real time 3D
quantitative coronary angiography system: evalua- 
tion in stented vessel segments. Catheter Cardiovasc 
Interv 2006; 68: 44-9.

7. Rubinshtein R, Lerman A, Spoon DB, Rihal CS.
Anatomic features of the left main coronary artery 
and factors associated with its bifurcation angle: a 
3-dimensional quantitative coronary angiographic
study. Catheter Cardiovasc Interv 2012; 80: 304-9.  

8. Girasis C, Serruys PW, Onuma Y, et al. 3- 
Dimensional bifurcation angle analysis in patients 
with left main disease: a substudy of the SYNTAX 
trial (SYNergy Between Percutaneous Coronary 
Intervention with TAXus and Cardiac Surgery). 
JACC Cardiovasc Interv 2010; 3: 41-8.

9. Spoon DB, Rubinshtein R, Psaltis PJ, et al.
Comparison between three-dimensional angio- 
graphic reconstruction and intravascular ultra- 
sound: imaging of the left main coronary artery. 
Catheter Cardiovasc Interv 2013; 81: 1156-61.

10. Witberg G, Lavi I, Vaknin Assa H, Orvin K,
Assali A, Kornowski R. Insights from 2D and 3D  
quantitative angiographic assessment of bioreso- 
rbable everolimus-eluting vascular scaffolds. IMAJ 
2016; 18: 381-5.

11. Serruys PW, Onuma Y, Garcia-Garcia HM, et al.
Dynamics of vessel wall changes following the 
implantation of the Absorb everolimus-eluting 
bioresorbable vascular scaffold: a multi-imaging 
modality study at 6, 12, 24 and 36 months. 
EuroIntervention 2014; 9: 1271-84.

Group 2 innate lymphoid cells (ILC2s) secrete type 2 cytokines,
which protect against parasites but can also contribute to a 
variety of inflammatory airway diseases. Bal et al. report that 
interleukin 1β (IL-1β) directly activated human ILC2s and that
IL-12 induced the conversion of these activated ILC2s into
interferon-γ (IFNγ)-producing ILC1s, which was reversed by IL-
4. The plasticity of ILCs was manifested in diseased tissues
of patients with severe chronic obstructive pulmonary disease 
(COPD) or chronic rhinosinusitis with nasal polyps (CRSwNP), 

which displayed IL-12 or IL-4 signatures and the accumulation
of ILC1s or ILC2s, respectively. Eosinophils were a major cellular
source of IL-4, which revealed cross-talk between IL-5-
producing ILC2s and IL-4-producing eosinophils. The authors
propose that IL-12 and IL-4 govern ILC2 functional identity
and that their imbalance results in the perpetuation of type 1
or type 2 inflammation.
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capsule
il-1β, il-4 and il-12 control the fate of group 2 innate lymphoid cells in human airway 
inflammation in the lungs


