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Introduction
The majority of coronary grafts, which under-
go percutaneous coronary intervention (PCI) 
are saphenous vein grafts (SVG) [1]. PCI of SVG 
has worse immediate and long-term results 
than PCI of native coronary arteries. Similar-
ly, PCI for acute coronary syndrome (ACS) of 
the culprit lesion located in SVG has been 
associated with poor procedural results and 
poor short-term and long-term outcomes 
compared to primary PCI of culprit lesions 
located in native coronary arteries [2]. The 
issue of performing aspiration thrombectomy 
(AT) of a culprit lesion in SVG during ACS is still 
a matter of debate.

Unfavorable results of large and rand-
omized trials: TASTE and TOTAL assessing AT 
in native coronary arteries have prompted 
experts from the European and American So-
cieties of Cardiology to discourage the routine 
use of AT during primary PCI [3, 4]. However, 
these trials have excluded patients with culprit 
lesions located in SVG. The aforementioned 
guidelines do not differentiate between 
culprit vessels (native coronaries versus SVG) 
while considering AT. However, based on 
evidence these AT recommendations should 
only apply to native coronary arteries and not 
to SVG. Characteristics of thrombus located in 
SVG may differ compared to thrombus seen 
in native coronaries. Thus, the efficacy of AT in 
SVG may also be different. 

In summary: (1) Little is known about the 
efficacy of AT in the restoration of thrombol-
ysis in myocardial infarction (TIMI) 3 flow in 
SVG, as well as the long-term follow-up of 
ACS patients who underwent PCI of SVG; (2) 
As stated in the 2021 American guidelines for 
coronary revascularization, additional ded-
icated studies focusing on the selective use 
of AT in patients with high thrombus burden 
are needed.

Aim 
To assess immediate and mid-term results 
of AT for culprit lesion in coronary grafts 
during ACS.

Methods
We performed a retrospective analysis of the 
data obtained from the PL‑ACS registry (Pol-
ish Registry of Acute Coronary Syndromes) 
of all ACS patients who underwent primary 
PCI for culprit lesions located in coronary 
grafts in the studied period. The rationale and 
methodology of PL‑ACS were described in 
detail previously [5]. The study protocol was 
approved by the ethics committee, and all 
patients provided written, informed consent 
to participate in the study.

Patients
In the current analysis, 630 patients who 
underwent PCI of coronary grafts (majority 
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of them- SVG) for ACS between January 2017 and May 
2020 were included. Patients with missing data on AT 
(n = 5), undetermined culprit lesion or culprit lesion locat-
ed in other vessels than SVG (n = 149), and patients who 
received PCI of more than one SVG (n = 43) were exclud-
ed. Patients were further divided into two groups based 
on whether or not they underwent AT, i.e. the AT group 
(n = 51) and the non-AT group (n = 579). The AT and non-AT 
groups were matched 1:2 for clinically relevant variables 
that might influence the decision on performing AT using 
propensity scores. More details on methods, including 
statistical analysis, are provided in the Supplementary 
materials — Methods.

Results and discussion
Baseline characteristics, treatment, and in-hospital out-
comes of the unmatched populations are presented in 
Supplementary material, Table S1. Patients treated with 
AT were more often male (94.1% vs. 80.1%; P = 0.01), more 
often presented with ST-segment elevation myocardial 
infarction (STEMI) (27.5% vs. 15.7%; P = 0.03), had lower 
median systolic and diastolic blood pressure on admis-
sion (125 mm Hg vs. 138 mm Hg; P = 0.01 and 72 mm Hg 
vs. 80 mm Hg; P = 0.01, respectively), were more quickly 
transferred to cath-lab (median door-to-catheter time: 
1.2 hours vs. 4.7 hours; P = 0.001), were characterized by 
worse contrast flow in the culprit vessel as expressed by the 
TIMI score (median TIMI flow 0: 36.0% vs. 10.2%; P = 0.001), 
were more often treated with glycoprotein  IIb/IIIa inhib-
itors 50.0% vs. 21.0%; P <0.001), and the final TIMI 3 flow 
after PCI was less frequently achieved (68.6% vs. 90.0%; P 
<0.001), compared to the patients, who were treated with 
PCI exclusively (the non-AT group). 

After propensity-score matching of these patients, 
there were no differences between the groups (Supple-
mentary material, Table S2), including TIMI3 flow in the 
culprit vessel after PCI and other in-hospital outcomes.

Follow-up data for all-cause mortality were available for 
147 of 153 patients in the matched cohorts (median [in-
terquartile range, IQR], 429 [245–701] days). There were no 
significant differences in the one-year all-cause mortality 
rates between the non-AT and AT groups (11.7% and 8.2%, 
respectively; P = 0.72), Figure 1.

Our study shows the results from available data from 
the PL-ACS registry and confirms previous observations 
(which are very limited) concerning the lack of effective-
ness of AT in culprit coronary grafts in the settings of ACS, 
compared to the matched non-AT control group. This is 
valid for both peri-procedural results, as well as follow-up 
all-cause mortality. However, its safety and effectiveness 
remain questionable. In the retrospective study by Jim 
et al., adjunctive manual AT failed to reduce the filter 
no-reflow phenomenon in SVG. Importantly, no detailed 
data regarding the clinical presentations of these patients 
on admission have been provided there [6]. Furthermore, 
a multicenter study using X-SIZER AT (eV3, White Bear Lake, 

MN, US) in 797 patients (85% with unstable angina) with 
839 diseased SVG or thrombus-containing native coronar-
ies (73% in SVG), found, that this strategy did not reduce 
peri-procedural myocardial infarction (MI), or major adverse 
cardiovascular events at 30 days and one year compared 
to PCI alone, although the rate of large MI was reduced 
[7]. Single reports have shown AT to be effective in the 
restoration of  TIMI3 flow in SVG [8]. Finally, Januszek et al. 
[9] published peri-procedural results of all PCI performed in 
Poland between January 2015 and December 2016 based 
on data gathered in the Polish National Registry (ORPKI). 
Presented data of that registry included 2616 PCI of SVG, 
among them 667 SVG PCI for non-ST-segment elevation 
myocardial infarction (NSTEMI) and 273 SVG PCI for STEMI. 
Thrombectomy was used during 114 (4.35%) SVG PCI. The 
only predictors of an increased rate of no-reflows in SVG 
were AT, ACS, and past cerebral stroke. The ORPKI registry 
enrolled more ACS patients, in whom AT in SVG was used 
compared to our PL-ACS registry. Nonetheless, those results 
were limited only to peri-procedural outcomes (not even 
in-hospital complications). Our data show both in-hospital 
outcomes, as well as the follow-up for all-cause mortality. 
Moreover, the PL‑ACS registry and ORPKI registries differ, 
among other things, in terms of the period covered by the 
registry and clinical presentation of patients, which might 
explain different results. 

In summary, ACS patients with culprit lesions located in 
coronary grafts are at high risk of peri-procedural complica-
tions and poor follow-up outcomes. Nonetheless, selected 
patients with large thrombus burden in SVG might still 
benefit from the use of AT.     

Limitations
Our study was not free from limitations. Firstly, it had 
a retrospective design. Secondly, we included a limited 
number of patients; still, our group represents one of the 

Figure 1. The Kaplan-Meier one-year survival rate analysis per-
formed for the matched groups

Abbreviation: AT, aspiration thrombectomy
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major studied cohorts with AT in culprit coronary grafts 
during ACS. Thirdly, it was impossible to extract the type of 
coronary grafts (SVG versus internal mammary artery grafts 
vs. radial artery grafts) from the PL‑ACS registry. However, 
as mentioned before, the majority of coronary grafts which 
undergo PCI are SVG and not arterial grafts [1]. Thus, we 
assume that also the PL-ACS registry included mainly data 
from SVG PCI and not PCI of arterial grafts. Fourth, angi-
ographic analysis of the treated coronary grafts was not 
performed (including differentiation between thrombus 
and soft plaque). Fifth, we do not have the data regarding 
the use of embolic protection devices during PCI. Finally, 
we present only all-cause mortality at follow-up and not 
the more specific data (repeated ACS and repeated PCI of 
coronary grafts, stroke, etc.).

Conclusions
Firstly, the use of AT in the culprit coronary graft of ACS 
patients did not result in the improvement of the resto-
ration of TIMI 3 flow. Secondly, there were no significant 
differences in one-year all-cause mortality rates between 
the non-AT and AT groups.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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