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ABSTRACT Objective: This study aims to investigate the effect of
previous stent implantation on early mortality in patients undergoing
elective coronary artery bypass grafting (CABG). Material and
Methods: A total of 1,259 patients who underwent elective isolated
CABG between January 2015 and December 2016 were included.
There were 970 patients in the CABG without stent group and 289
patients in the CABG with stent group. Preoperative, intraoperative,
and postoperative data of both groups were compared. Predictors of
early mortality in CABG were examined using the logistic regression
analysis. Results: Early mortality rates after surgery between the
groups were similar (CABG without stent group vs. CABG with stent
group; 2.9% vs. 3.1%, p=0.998). The length of intensive care unit
stay, the use of intraaortic balloon pump, tracheotomy, new dialysis,
revision and the use of extracorporeal membrane oxygenator were
also comparable between the groups (p>0.05). The mean number of
grafts was significantly lower in the CABG with stent group than the
CABG without stent group (2.62+0.91 vs. 2.87+0.9; p<0.001 respec-
tively). Multivariate analysis revealed that an ejection fraction of
<40% [odds ratio (OR): 3.8; 95% confidence interval (CI): 1.9-7.7;
p<0.001], preoperative renal failure (OR: 3.7; 95% CI: 1.5-8.8;
p=0.003), and advanced age (OR: 1.07; 95% CI: 1.03-1.1; p<0.001)
were independent predictors of early mortality. Previous stent im-
plantation has not been found out as a risk factor for early mortality
(OR: 1.08; 95% CI: 0.5-2.3; p=0.998). Conclusion: Previous stent
implantation was not found to be a factor affecting early mortality in
patients undergoing elective CABG operations.

Keywords: Coronary artery bypass; cardiopulmonary bypass;
extracorporeal membrane oxygenation;
percutaneous transluminal coronary angioplasty;
stents

OZET Amac: Bu calismada, koroner arter baypas greftleme (KABG)
yapilan hastalarda gecirilmis stent implantasyonunun erken donem
mortaliteye olan etkisi arastirildi. Gere¢ ve Yontemler: Ocak 2015-
Aralik 2016 yillart arasinda elektif izole KABG yapilan toplam 1.259
hasta ¢aligmaya dahil edildi. KABG stentsiz grupta 970 hasta yer alir-
ken, KABG stentli grupta 289 hasta vardi. Her iki grup ameliyat 6n-
cesi, ameliyat sirast ve ameliyat sonrasi Ozellikler agisindan
karsilagtirildi. Lojistik regresyon analizi ile KABG’de erken donem
mortaliteyi etkileyen faktorler arastirildi. Bulgular: Ameliyat sonrasi
erken mortalite oranlar1 her iki grupta benzerdi (KABG stentsiz gruba
oranla KABG stentli grup; %2,9’a kars1 %3,1, p=0,998). Yogun bakim
iinitesinde kalig siiresi, intraaortik balon pompasi kullanim orani, tra-
keostomi, yeni diyaliz, reviyon ve ekstrakorporeal sirkiilasyon kulla-
nim oranlart her iki grupta karsilastirilabilir diizeydeydi (p>0,05).
Ortalama greft say1s1, KABG stentli grupta, KABG stentsiz gruba gore
anlamli diizeyde daha diisiiktii (2,62+0,91°¢ kars1 2,87+0,9; p<0,001).
Cok degiskenli analizde <%40 ejeksiyon fraksiyon [goreceli olasiliklar
orani (odds ratio “OR”): 3,8; %95 giiven aralig1 (confidence interval
“CI”): 1,9-7,7; p<0,001], ameliyat dncesi bobrek yetersizligi (OR: 3,7;
%95 CI: 1,5-8,8; p=0,003) ve ileri yas (OR: 1,07; %95 CI: 1,03-1,1;
p<0,001) erken dénem mortaliteyi etkileyen bagimsiz 6ngordiirticiiler
olarak bulundu. Gegirilmis stent implantasyonu, erken mortaliteyi et-
kileyen bir risk faktorii olarak saptanmadi (OR: 1,08; %95 CI: 0,5-2,3;
p=0,998). Sonug: Elektif koroner arter baypas operasyonu yapilan has-
talarda, gegirilmis stent implantasyonu erken mortaliteyi etkileyen bir
faktor olarak bulunmamustir.
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The number of patients with previous stent im-
plantation has been increasing among coronary artery
bypass grafting (CABG) patients. As of 2000, these
patients account for >20% of the all CABG cases.!*
Increasing rate of stent implantations in multivessel
patients have played an important role in these re-
sults.

The CABG procedure can be performed in pa-
tients with previous stent implantation due to several
factors such as restenosis, early thrombosis, and de
novo atherosclerosis. In some patients, indications for
CABG after previous stent implantation may be due
to both restenosis and de novo atherosclerosis.® It is
still controversial whether previous stent implanta-
tion affects early mortality in CABG patients. In
many studies, it has been shown to increase early
major morbidities or early mortality especially in se-
lected patient populations. Previous stent implanta-
tion adversely affects early outcomes in patients with
multi-vessel disease, multiple stenting, diabetes and
diabetic three-vessel disease.”!’

In the present study, we aimed to investigate the
effect of previous stent implantation on early mor-
bidity and mortality in patients undergoing elective
CABG operations and to identify whether previous
stenting was a predictor of early mortality.

I MATERIAL AND METHODS

This single-center retrospective study was conducted
between January 2015 and December 2016. A total of
1,259 patients who underwent isolated CABG were
included. The number of patients who did not un-
dergo percutaneous coronary intervention (PCI) be-
fore CABG was 970, forming the CABG without
stent group. The number of patients who underwent
PCI before CABG was 289, forming the CABG with
stent group. The basic indications for surgical inter-
vention in the CABG with stent group were identi-
fied as de novo atherosclerosis, stent restenosis and
in-stent thrombosis. The majority of the patients in
our study comprised of patients who underwent coro-
nary angiography under elective conditions regard-
less of any previous stent implantation and who
underwent CABG without undergoing any new stent
implantation. On the other hand, a minor portion of
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our patients included those who underwent PCI and
CABG during the same hospitalization period and
who have also been operated electively. All patients
underwent elective isolated CABG. Patients who re-
quired urgent or rescue CABG and those who un-
derwent CABG after myocardial infarction (MI)
within a week were excluded. In addition, those un-
dergoing an additional valve procedure, carotid and
ascending aortic intervention, and having CABG+mi-
tral reconstruction and/or replacement for ischemic
mitral insufficiency and redo CABG operations were
excluded. PCI procedures and CABG operations
were performed by multiple cardiologists and multi-
ple surgeons. A written informed consent was ob-
tained from each patient. The study protocol was
approved Clinical Research Ethics Committee (date:
October 19, 2021; number: 2021/14/546). The study
was conducted in accordance with the principles of
the Declaration of Helsinki.

The left anterior descending (LAD) artery, cir-
cumflex artery (Cx), and right coronary artery (RCA)
were considered as the 3 different vessel systems.
One-vessel stent was defined as one-vessel system
intervention group, two-vessels stent to 2 different
vessels systems as 2 vessels systems interventions
group, and three-vessels stent to 3 different vessels
systems or left main coronary artery (LMCA) stent-
ing as 3 vessels systems or LMCA interventions
group. The diagonal branch stent was examined as
part of the LAD stent group, (obtuse marginal
branch) stent was examined as part of the Cx coro-
nary artery group, and right coronary posterior de-
scending and right coronary posterolateral stents were
examined as part of the RCA stent group. Re-stenting
into the same vessel system in separate sessions did
not affect the classification. Multiple stenting inter-
ventions were performed either during the same ses-
sion or in separate sessions.

Data of the patients were retrieved from the hos-
pital database. In-hospital mortality was defined as
mortality during hospitalization following CABG.
Chronic renal failure was defined as a creatinine level
of >1.2 pg/dL in men and >1.4 ng/dL in women with-
out preoperative dialysis or undergoing renal re-
placement. Postoperative renal failure was defined as
the need for renal replacement after surgery, while
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not receiving before surgery. Revision was defined
as the re-transfer of the patient from the intensive care
unit (ICU) to the operating room due to uncontrol-
lable bleeding or the need for cardiopulmonary by-
pass (CPB) or redo surgery.

STATISTICAL ANALYSIS

Statistical analysis was performed using the
SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were expressed in
meantstandard deviation, median (minimum-maxi-
mum) or number and frequency, where applicable.
The Shapiro-Wilk test was used to examine normal
distribution of the variables. The Student t-test was
used to compare normally distributed data, while the
Mann-Whitney U test was used to compare non-nor-
mally distributed data between the groups. The chi-
square test and continuity (Yates) correction were
performed to compare quantitative variables. Uni-
variate and multivariate logistic regression analyses
were used to identify preoperative independent pre-
dictors of in-hospital mortality. A p value of <0.05
was considered statistically significant.

OPERATIVE TECHNIQUE

A median sternotomy was performed in all patients.
Vast majority of the patients have been operated

under on-pump conditions. For on-pump patients, hy-
pothermia was maintained at 30 to 32 °C in patients
under CPB. Antegrade or antegrade+retrograde blood
cardioplegia was used for myocardial protection. Prox-
imal anastomoses were performed using cross-clamp-
ing or side-clamping. For off-pump patients, activated
clotting time ACT was kept above 200 second.

I RESULTS

A total of 1,259 isolated CABG cases were included.
Of the patients, 289 underwent CABG with previous
PCI; forming CABG with stent group, while 970 un-
derwent CABG without PCI; forming CABG with-
out stent group.

Baseline demographic and clinical characteris-
tics of the patients are shown in Table 1. There was
no significant difference in demographic characteris-
tics, risk factors, and comorbidities between the
groups (p>0.05). About 30% of the patients in both
groups had a body mass index of >30 kg/m?. A total
of 14% of the patients in the CABG-PCI group and
16% of the patients in the CABG-non-PCI group had
an ejection fraction (EF) of <40%, indicating no sig-
nificant difference (p>0.05).

Table 2 shows the intraoperative findings bet-
ween the 2 groups. The median aortic cross clamp

TABLE 1: Preoperative patient characteristics in terms of groups.

All patients n=1,259

CABG without stent (n=970)

Age 61.0749.38
Height, X+SD 167.77+8.10
Weight, X+SD 79.51+£12.76
BMI, X+SD 28.28+4.35
Women, n (%) 177 (18.2)
DM, n (%) 439 (45.3)
CKD, n (%) 57 (5.9)
EF<40%, n (%) 160 (16.5)
Number of stent, n (%)

1 vessel -

2 vessels -

3 vessels and LMC -
BMI>30, n (%) 292 (30.1)
Hyperlipidemia, n (%) 419 (43.2)

CABG with stent (n=289) p value
60.03+8.92 '0.095
167.88+8.65 '0.843
79.25+12.15 '0.755
28.15+4.07 '0.649

51 (17.6) %0.816
146 (50.5) %0.115
24 (8.3) %0.140
43 (14.9) %0.512
198 (68.5)
72 (24.9)
19 (6.6)
85 (29.4) 0.822
114 (39.4) %0.281

'Student t-test; 2Chi-square test; CABG: Coronary artery bypass grafting; SD: Standard deviation; BMI: Body mass index; DM: Diabetes mellitus; CKD: Chronic kidney disease;

EF: Ejection fraction; LMC: Left main coronary.
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TABLE 2: Operative patient characteristics in terms of groups.

CABG without stent (n=970)

All patients n=1,259
CABG with stent (n=289) p value
Mean number of distal anastomosis 2.87+0.9 2.6240.91 p<0.001
Number of grafts n (%)
1 graft 62 (6.4) 28(9.7) %0.056
2 grafts 246 (25.4) 97 (33.6) %0.006*
3 grafts 430 (44.3) 119 (41.2) 20.343
4 grafts 214 (22.1) 40 (13.8) 20,002
5 grafts 19(2.0) 4(1.4) %0.696
ACCT (minimum), X+SD 60.15+25.71 (59) 56.81+28.22 (55) '0.03*
TPT (minimum), X+SD 100.44+38.20 (98) 95.24+45.08 (95) '0.016*
On-pump CABG, n (%) 948 (97.7) 276 (95.5)
Off-pump CABG, n (%) 22(2.3) 13 (4.5) %0.069

Mann-Whitney U test; 2Chi-square test; *Continuity (Yates) correction; *p<0.05 significant; CABG: Coronary artery bypass grafting; ACCT: Aortic cross clamp time; SD: Standard de-

viation; TPT: Total perfusion time.

TABLE 3: Evaluation of the groups in terms of postoperative complications and mortality.

ICU length of stay, X+SD (hours) 62.25+45.68
IABP, n (%) 44 (4.5)
Tracheotomy, n (%) 14 (1.4)
New dialysis, n (%) 21(2.2)
Revision, n (%) 68 (7.0)
ECMO, n (%) 10(1.0)
Early mortality, n (%) 28(2.9)

CABG without stent (n=970)

All patients n=1,259

CABG with stent (n=289) p value

60.25+46.62 10.131

18(6.2) %0.311

1(0.3) %0.214

10 (3.5) %0.303

20 (6.9) 40.958

2(0.7) $1.000

9(3.1) 40.998

Mann-Whitney U test; 2Continuity (Yates) correction; *Fisher’s exact test; “Chi-square test; CABG: Coronary artery bypass grafting; ICU: Intensive care unit; SD: Standard deviation;

IABP: Intraaortic balloon pump; ECMO: Extracorporeal membrane oxygenator.

time (ACCT) and CPB time values were significantly
higher in the CABG without stent group than CABG
with stent group (60.13 vs. 56.81 minimum, p=0.03
and 100.44 vs. 95.24 minimum, p=0.016, respec-
tively). The rate of two-vessel grafting was signifi-
cantly higher (25.4% vs. 33.6%, p=0.006) and
four-vessel grafting was significantly lower (22.1% vs.
13.8%, p=0.002) in the CABG with stent group than
the CABG without stent group. The mean number of
grafts used was significantly higher in the CABG with
stent group (2.8740.9 vs. 2.62+0.91; p<0.001). The
rate of off-pump CABG was also higher in the CABG
with stent group; however, it did not reach statistical
significance (4.5% vs. 2.3%, p=0.069).

Table 3 reveals the length of ICU, postoperative
early major morbidities and early mortalities. There
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was no statistically significant difference in the early
mortality rates after surgery between the groups
(CABG without stent Group vs. CABG with stent
group 2.9% vs. 3.1%, p=0.998 respectively). The
length of ICU stay and early morbidities indicating
the use of TABP, tracheotomy, new dialysis, revision
and the use of extracorporeal membrane oxygenator
were also comparable between the groups (p>0.05).

Logistic regression analysis was performed to
identify preoperative predictors of early mortality
(Table 4). Univariate regression analysis revealed
that preoperative renal failure, advanced age, and an
EF of <40% were found to be risk factors of early
mortality. Multivariate analysis showed that all three
factors were found to be independent predictors of
increased early mortality. However, previous PCI



Mehmet Erdem TOKER et al.

Turkiye Klinikleri J Cardiovasc Sci. 2023;35(2):31-7

TABLE 4: Factors affeccting in hospital mortality; univariate and multivariate analysis.

Univariate analysis

Odds ratio (95% Cl)
Women 1.472 (0.685-3.164)
EF<40 4.217 (2.160-8.231
DM 0.979 (0.508-1.887
Hyperlipidemia 0.567 (0.278-1.159
CKD 4.342 (1.917-9.836

Previous stent implantation 1.081(0.594-2.319

( )
( )
( )
( )
( )
On-pump CABG 1.031 (1.021-1.041)
Off-pump CABG 0.970 (0.960-0.979)
BMI>30 0.537 (0.234-1.234)
1 graft 0.354 (0.048-2.609)
2 grafts 0.989 (0.473-2.065)
3 grafts 1.378 (0.716-2.652)
4 grafts 1.094 (0.494-2.424)
5 grafts 0.979 (0.961-0.980)
Age 1.082 (1.041-1.125)

Multivariate analysis

p value Odds ratio (95% CI) p value
0.436

<0.001* 3.883(1.943-7.759) <0.001*
1.000

0.115

0.002* 3.743 (1.590-8.808) 0.003*
0.998

0.622

0.622

0.192

0512
1.000 8.88 (0.742-106.359) 0.085
0.335 10.867 (0.920-128.412) 0.058
0.988 11.739 (0.905-152.326) 0.60
0.400

<0.001* 1.076 (1.034-1.120) <0.001*

*p<0.05 significant; CI: Confidence interval; EF: Ejection fraction; DM: Diabetes mellitus; CKD: Chronic kidney disease; CABG: Coronary artery bypass grafting;

BMI: Body mass index.

was not found to be a significant predictor of early
mortality [odds ratio (OR): 1.081, 95% confidence
interval (CI): 0.594-2.319; p=0.998].

I DISCUSSION

In the present study, we examined the effect of pre-
vious stent implantation on early morbidity and mor-
tality in patients undergoing CABG and identified
predictors of early mortality. Our study results
showed that previous stent implantation was not an
independent predictor of increased early mortality in
CABG patients. Advanced age, an EF of <40%, and
preoperative renal failure were also the risk factors
of early and mortality.

The effects of PCI on coronary arteries have
been subject to various studies. Stent implantation
has been shown to be associated with neoatheroscle-
rosis,!! increased systemic inflammation,'” and
endothelial dysfunction'® in the long term. Such con-
ditions can lead to a more progressive form of
atherosclerosis, potentially requiring CABG in these
patients in future years. Furthermore, various com-
parative CABG studies have demonstrated higher
rates of hyperlipidemia and hypercholesterolemia in
patients with a previous history of PCI compared to

those with no such history.”!'*!> As indicated by some
author, this condition may lead to the progression of
de novo atherosclerosis that is refractory to medical
treatment.’ These patients may require CABG in later
years. Therefore, previous stenting has been a matter
of debate for CABG in the long term.

In our study, we included all CABG patients per-
forming electively. In other words, we considered all
patients without selecting them into specific patients’
characteristics such diabetes or multiple stents.

Studies involving selected patients with multi-
vessel disease multipl PCI, diabetes, diabetic three-
vessel disease indicate that previous PCI increases
early mortality.”'%!® A multi-center study including
more than 37,000 patients has shown that 2 or more
PClIs increase early mortality in CABG. In this study
comprising the years of 2000-2005, it was suggested
that different outcomes can be obtained with dif-
ferent stents due to the developing stent technol-
ogy.'® In another study involving diabetic patients
only, previous PCI was associated with increased
early mortality as well as increased major cardiac
events including early mortality, perioperative MI,
intraaortic balloon pump and postoperative cardio-
genic shock after CABG.’
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On the other hand, similar to our findings, stud-
ies including large series involving non-selected pa-
tients have demonstrated no effect of previous PCI
on early mortality.'*!>!718 A study including more
than 48,000 patients has indicated that previous PCI
did not increase early mortality in CABG [OR 1.00
(95% CI: 0.82-1.22), p=0.995]."° The same study has
not identified stent administration as a risk factor
for the composite outcome that included stroke,
bleeding revision, renal insufficiency requiring
dialysis, deep sternal infection and prolonged ven-
tilation. '

However, overall, the common feature of studies
including either selected or non-selected patients is
the exclusion of CABGs performed emergently, ur-
gently, new MI within two four weeks.5!%1*15 The
reason for this is to eliminate the probability of inter-
group bias that may arise due to inclusion of patients
having a poor condition after emergent or urgent PCIL.
It is well known that morbidity and mortality are
higher particularly in emergency patients undergoing
CABG directly after PCI performed in the catheter
laboratory. Thus we evaluated elective CABGs in our
study and excluded urgent or rescue CABGs and
cases of MI occurring 1 week ago. In this perspec-
tive, outcomes from many studies including ours are
also closely associated with the characteristics of pa-
tients included or excluded based on their clinical
conditions.

In our study, the rate of 2-vessel grafting was
significantly higher and 4-vessel grafting was signif-
icantly lower in the CABG with stent group than the
CABG without stent group. In addition, the mean
number of grafts used was significantly higher in the
CABG without stent group than CABG with stent
group (2.87+0.9 vs. 2.62+0.91; p<0.001), consistent
with the literature.'”* The low rate of bypass in
CABG with stent group can be explained by 2 fac-
tors. First, neoatherosclerosis'' and increased in-
flammation'?> can adversely affect the vessel
quality. This may cause not to perform bypass to
the vessel and leading to incomplete revasculariza-
tion. Indeed, in stented vessels, distal vessel anas-
tomosis is technically more challenging and is
performed more distally than usual.?! In some
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cases, coronary endarterectomy combined with re-
moval of proximal stent may be required before dis-
tal anastomosis.”> Second, the stented vessels may be
patent and, therefore, revascularization may not be
required. Consistent with the literature, we do not
perform grafting in patent vessels with stents.? Irre-
spective of the aforementioned factors, in our study,
the number of grafts did not affect early morbidity
and mortality in CABG patients.

In the present study, we only evaluated early
outcomes, but not the long-term outcomes. But some
studies reported that multiple stenting and diabetic 3-
vessel disease were associated with late mortality in
CABG patients with previous PCL.**?* Moreover, as
above mentioned, the number of the grafts was lower
in the CABG without stent group. According to the
logistic regression analysis, the number of grafts did
not affect early morbidity and mortality. However,
long-term results are unclear.

There are some limitations to this study. First,
we did not evaluate drug-eluting stents and bare
stents separately. During the study period (2015-
2016), drug-eluting stents were used in the majority
of cases in our center. But the types of drug eluting
stents didn’t define in the study. Second, the time
from the final stenting to CABG was not determined.
In some studies, patients undergoing stent implanta-
tion 5 years before CABG were excluded.!” The stent
load and inflammatory reaction may vary according
to the stenting time, which may have affected the re-
sults of this study.

I CONCLUSION

In conclusion, previous stent implantation did not sig-
nificantly affect early mortality in elective CABG pa-
tients. Multivariate analysis revealed that three
factors as; an EF of <40%, preoperative renal failure,
and advanced age were independent predictors of
early mortality. But previous stent implantation has
not been found as an independent factor affecting the
early mortality.

However, the number of grafts was lower in the
CABG with stent group than in the CABG without
stent group. This finding may affect the long-term
outcomes.
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