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We thank Dr. de Souza and colleagues for their careful 
and thorough evaluation of our recent patient-level meta-
analysis (1). They have provided an excellent summary of 
our methods and findings which we will not spend time 
repeating here. Instead, we will give an adequate reply to 
their critique. The issues raised in their paper are important 
and deserve careful consideration. Our response will address 
the foremost of their concerns which is the exclusion of the 
Örebro study by Dreifeldt et al. from our analysis.

The Örebro trial was a randomized non-inferiority 
trial which used within patient randomization to compare 
radial artery (RA) and “no-touch” saphenous vein (ntSVG)  
grafts (2). Clinical endpoints were not recorded. It recruited 
108 patients to receive one ntSVG and one RA graft to 
either the lateral (circumflex) territory or the inferior (right 
coronary) territory to complement the left internal thoracic 
artery graft to the left anterior descending artery. The 
endpoint was angiographic patency at a mean of 36 months. 
Completeness of follow-up was very good at 92%. 

Having identified this article as part of our literature 
search at the beginning of the RADIAL project, we were 
reluctant to exclude the randomized data it provided. 
However, since there were no clinical endpoints recorded, 
this study was excluded from the primary analysis as lacking 
the outcome of interest. Several considerations prevented 
us from including it in our secondary outcome analysis of 
angiographic patency as well. In fact, while we included 
studies that used within patient randomization or ntSVG, 
we were hesitant to include those studies that used both (3). 
The reason for this is that for patient level meta-analysis, 
homogeneity of methodology and intervention are key to 
the validity of the analysis. The more variations are added, 

the fewer valid conclusions can be made. 
Another reason that we excluded this study was the fact 

that this was the only trial that did not use systematic anti-
spasm therapy in patients with RA grafts. While there are 
significant differences in practice for the prevention of RA 
spasm (4), there is wide consensus that some strategy must 
be used. This was also noted in Dr. Tatoulis commentary 
on the Örebro study at the original time of publication (5). 
The lack of use of anti-spastic drugs in the postoperative 
period is unique of the Örebro study, contradict current 
recommendations (6), and does not reflect current practice 
(and clearly disadvantages RA, not ntSV, grafts).

Finally, the third and most important flaw of the Örebro 
trial is the incorrect use of the RA. As Dr. de Souza’s 
present commentary notes, the current guidelines suggest 
that the RA should only be used to bypass vessels with 
significant stenosis (7). Specifically, the 2011 ACCF/AHA 
guidelines recommend (class IIb) that the RA should only be 
used for a stenosis of >70% on the lateral territory and >90% 
on the inferior territory and the 2018 ESC/EACTS guidelines 
recommend a high-grade stenosis (7,8). This was not the 
case in the Örebro study where apparently no stenosis cut-off 
was used and the RA was anastomosed to target with stenosis 
<70% in 31% of the cases and <90% in 69% of the cases. 

The text of the Örebro trial notes that 6 out of the  
7 failed single RA grafts were used for targets in the inferior 
circulation. As mentioned, according to guidelines, the 
stenosis of the inferior territory vessel should exceed 90% 
in order to correctly use the RA. Table 2 of the Örebro trial 
shows that 46 out of 46 RA grafts where target stenosis 
exceeded 90% were patent, so the six failed RA grafts 
must have been misused for a less than 90% stenosis on 
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the inferior circulation. If the odds ratio is corrected to 
exclude only those six misused and failed RA grafts, then 
the difference in patency for the ntSVG and the RA grafts 
does not reach significance [odds ratio (OR) =2.3, 95% 
confidence interval (CI): 0.82–6.4, P=0.11]. This actually 
underestimates the misuse of the RA grafts in the Örebro 
trial, because as previously noted greater than 30% of RAs 
were anastomosed to targets with less than 70% stenosis. As 
one can see the patency rate of ntSVG at 36 months is not 
better than that of the correctly used RA. 

In summary, if the Örebro trial had used the RA as 
current evidence suggests, it would have been included in 
our meta-analysis and its results would be much different. 
We, the RADIAL authors stand by our decision to exclude 
the trial from our study because of the methodological 
reasons listed above and the incorrect use of the RA.

The ntSVG is an intriguing technique with a plausible 
mechanism. Avoiding trauma and distention to the SVG may 
limit endothelial injury and prolong patency. However, at 
present no proof of its efficacy in improving patients’ outcome 
has been provided. The same cannot be said for the RA which 
is now a class I indication (7). Dr. de Souza should probably 
focus his efforts on providing new more convincing data on 
the ntSVG, rather than questioning the published literature.
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