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Abstract. Aim: To present the experience of the upper
Gastrointestinal Unit of the Surgical Department of National
and Kapodistrian University of Athens in order to inform
surgeons of the exact harms and benefits associated with
their decisions concerning management of antiplatelet
therapy. Materials and Methods: This was a single-center
study of patients who underwent surgery for esophageal
cancer and had concomitant coronary artery disease from
1/1/2005 to 31/7/2017. Patients were divided into two
cohorts based on when their antiplatelet therapy was stopped
(<7 vs. =27 days). Esophageal cancer was classified as
esophageal only or as Siewert type 1, Il, or IIl based on
tumor location at the gastroesophageal junction. A
univariate logistic regression model was developed to assess
the relationship between baseline variables and myocardial
infraction, mortality, bleeding and stroke after the operation.
For all tests, differences with a value of p<0.05 were
considered significant. Results: During the study period, 135
esophagectomies were performed for esophageal cancer.
Almost 17% of them had concomitant coronary artery
disease medically managed with antiplatelet therapy. No
difference was found in terms of myocardial infarction,
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stroke or severe bleeding events between patients that
stopped antiplatelet therapy for more or less than 7 days
before esophagectomy. Conclusion: It is a reasonable
approach to discontinue antiplatelet therapy for more than
7 days before surgery, especially in such a population of
patients with esophageal cancer that require complex
operations with high bleeding risk.

Esophageal cancer is the ninth most common cancer and the
sixth most common cause of cancer-related death globally and
affects more than 450,000 people worldwide (1, 2). Despite
advancements in therapeutic options, overall survival of patients
with esophageal cancer remains poor, and the 1- and 5-year
survival rates are estimated to be close to 78% and 42%,
respectively (3). There are two main types of esophageal cancer:
esophageal squamous cell carcinoma and esophageal
adenocarcinoma (4), and esophagectomy is the main treatment
option for both of them, while the role of multimodality therapy
(with chemotherapy and radiotherapy) is also important for
optimization of prognosis (5). A number of patients with
esophageal cancer who are candidates for esophageal surgery
also have concomitant coronary artery disease (CAD), while
some have additional history of stent placement secondary to
risk of stent thrombosis (ST) and should be on antiplatelet
therapy (APT) with aspirin and purinergic P2Y12 inhibitor (6)
(traditionally clopidogrel but contemporary surgeons also have
to deal with alternative medications such as ticagrelor or
prasugrel). The perioperative management of these patients and
questions such as the ideal timing of APT discontinuation
preoperatively, bridging options with other antithrombotic
medications and resuming APT after surgery, have only been
partially answered. The latest guidelines from 2014 from the
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Table 1. Baseline characteristics of patients that discontinued APT prior to surgery.

Discontinuation of APT prior to surgery

Characteristic Total (%) =7 Days <7 Days p-Value
Gender, n (%) Female 4 (21.1) 2(222) 2 (20) >0.99

Male 15 (78.9) 7(77.8) 8 (80)
Age, years Mean+SD 67.91+£8.9 64.7+10.7 70.6x8.1
Intervention before surgery, months Mean+SD 75.1+£60.3 85.1+73.4 57+19.9 0.151
MI before surgery, years Mean+SD 11.4+£7.1 10.1+5.1 11.2£10 0.738
Follow up after surgery, months Mean+SD 37.1+41.9 30.1+34.9 37.5+£39.8 0.742
Death after surgery, months Mean+SD 26.3+47.2 0.7+0.5 10.5£7.9 0.508
Days before surgery that APT stopped Mean+SD 9.6+£7.8 15+8.8 5.1+£2.1 0.083
Hypertension, n (%) Hypertension 19 (100) 9 (100) 10 (100) 0.82
Hyperlipidemia, n (%) Hyperlipidemia 14 (73.7) 7(77.8) 7 (70) >0.99
DM, n (%) DM 4 (21.1) 2(222) 2 (20) >0.99
CAD, n (%) CAD 18 (5.3) 9 (100) 9 (90) >0.99
Peripheral artery disease, n (%) Present 3(15.8) 0 (0) 3 (30) 0.211
History of coronary intervention, n (%) Yes 14 (73.7) 9 (100) 5 (50) 0.033
Type of intervention, n (%) PTA 1(7.1) 0 (0) 1 (20) 0.123

PTA and stent 7 (50) 4 (44.4) 3 (60)

CABG 4 (28.6) 4(444) 0 (0)

Both 2 (14.3) 1(11.1) 1 (20)
3-Vessel disease Present 4 (23.5) 4 (44.4) 0 (0) 0.082
History of MI Yes 15 (78.9) 8 (88.9) 7 (70) 0.582
Atrial fibrillation Present 1(5.3) 1(11.1) 0 (0) 0.474
History of any bleeding Yes 3 (15.80 3(33.3) 0 (0) 0.087
CKD Present 19 (100) 9 (100) 10 (100) 0.163
History of stroke/TIA Yes 1(5.3) 0 (0) 1 (10) >0.99

MI: Myocardial infarction; DM: diabetes mellitus; CAD: coronary artery disease; PTA: percutaneous transluminal angioplasty; CABG: coronary
artery bypass graft; CKD: chronic kidney disease; TIA: transient ischemic attack.

American Heart Association (AHA) and American College of
Cardiology (ACC) recommend elective operations be delayed
for up to 1 year after placement of drug-eluting stents (DES)
and for 1 month for bare-metal stents (BMS) (7, 8). On the
other hand, APT therapy should be continued when there is a
need for urgent operations within the first 6 weeks after stent
placement unless there are specific indications showing for this
individual patient that the risk of bleeding is higher than that of
ST (8). Surgery for esophageal cancer involves complex
operations that usually oblige surgeons to work in both
abdominal and thoracic cavity for hours, thus predisposing
patients to a considerable bleeding risk. This is why we believe
it is important for esophageal cancer surgeons to know the exact
harms and benefits associated with their decisions concerning
management of APT. Given the paucity of data on this topic,
here we present the experience of the Upper Gastrointestinal
(GI) Unit of the Surgical Department of National and
Kapodistrian University of Athens.

Materials and Methods

The current analysis includes patients from the Surgical Department
of National and Kapodistrian University of Athens. The study
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protocol was approved by the Institutional Review Board (Approval
number: 342/31092017). Demographic, clinical, procedural data and
outcomes were obtained from electronic medical records. Patient
baseline and clinical characteristics were prospectively collected and
entered into the esophageal surgery database. All records were
reviewed by trained chart abstractors and verified by a Board-
certified general surgeon. All patients included in this study had
concomitant CAD and underwent esophageal surgery from 1/1/2005
to 31/7/2017. All operations were performed by experienced upper
GI surgeons.

Data were collected for the following baseline variables: gender,
age, hypertension; hyperlipidemia; diabetes mellitus; atrial
fibrillation; chronic kidney disease; CAD; peripheral and carotid
artery disease; history of myocardial infarction (MI) or stroke; time
from MI and coronary intervention to esophageal surgery; history,
timing, and type of percutaneous coronary intervention
(percutaneous transluminal angioplasty with/without stenting;
coronary artery bypass graft, a combination of these techniques);
type and number of stents used; coronary artery vessel affected;
presence of three-vessel disease; type of APT therapy (aspirin only,
clopidogrel only, dual APT); treatment with coumadin or newer oral
anticoagulants before surgery; when was APT stopped and restarted;
bridging used and type of bridging; history of any type of bleeding
while on antithrombotic therapy; type of esophageal cancer
(esophagus only vs. Siewert type I; II; III); type of esophageal
surgery (esophagectomy vs. esophagogastrectomy); use of
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Table II. Preoperative and operative characteristics, and postoperative outcomes

Discontinuation of APT prior to surgery, n (%)

Total, n (%) =7 Days <7 Days p-Value
Type of EC Only esophagus 3(15.8) 0 (0) 3 (30) 0.355
Siewert I 8(42.1) 3(33.3) 5 (50)
Siewert 11 5(26.3) 4.(44.4) 1 (10)
Siewert IIT 3(15.8) 2(22.2) 1(10)
Type of surgery Total esophagectomy 6 (31.6) 2(22.2) 4 (40) 0.628
Esophagogastrectomy 13 (68.4) 7(77.8) 6 (60)
CRT Neoadjuvant 3(16.7) 1(12.5) 2 (20) >0.99
Adjuvant CRT Adjuvant 5(94) 3(37.5) 2(222) 0.620
Before intervention Aspirin 16 (84.2) 7(77.8) 9 (90) 0.582
Clopidogrel 7 (36.8) 5 (55.6) 2 (20) 0.170
Coumadin/NOACS 2 (10.5) 1(11.1) 1 (10) >0.99
Use of Bridging Yes 19 (100) 9 (100) 10 (100) 0.82
MI after surgery Yes 1(0.11) 0 >0.99
Stroke after surgery Yes 0 (0) 0 (0) 0 (0) >0.99
Death Yes 5(294) 2 (25) 3(333) >0.99

EC, Esophageal cancer; CRT, chemoradiotherapy; NOACS, new oral anticoagulant; MI, myocardial infarction.

neoadjuvant or adjuvant chemotherapy; months of follow-up after
esophagectomy; and the following outcomes: Death, MI, stroke.
Patients were divided in two cohorts based on when their APT was
stopped (<7 days vs. =7 days). Esophageal cancer was classified as
esophageal only or as Siewert type I, II, III based on location at the
gastroesophageal junction. The diagnosis of CAD was based on
prior coronary angiography and confirmation of the disease. All
patients were followed-up after their operation with a clinic visit or,
when not possible, with a phone call.

The primary outcomes of our study were the risk of severe
surgical bleeding and the risk of MI or stroke in the perioperative
period. For each outcome, a direct comparison between patients
with discontinuation of APT <7 days before the operation and
patients where APT was discontinued =7 days before the operation
was conducted.

Statistical analysis. Categorical variables are presented as absolute
and relative frequencies and are compared with Chi-squared and
Fisher’s exact tests. Continuous variables are presented as
means+standard deviations and are compared using the Wilcoxon
rank-sum test. A univariate logistic regression model was developed
to assess the relationship between baseline variables and MI,
mortality, bleeding and stroke after the operation. For all tests, a
value p<0.05 was considered significant. All analyses were
performed using STATA software (Version 14.1; STATA
Corporation, College Station, TX, USA).

Results

During the study period, 135 esophagectomies were
performed for esophageal cancer. Of these, there were 23
patients with confirmed CAD. The results of our study are
summarized in Tables I and II. Among these 23 cases, data
on when APT was stopped before the operation was known
for 19 patients (<7 days before the operation in 10 patients,

and =7 days before the operation in nine patients). The
average age was 67.9+8.9 years and the predominant gender
was male (79%). Hypertension and hyperlipidemia were
prevalent in 22/23 and 18/23 patients respectively, while four
patients had diabetes and five concomitant peripheral artery
disease. There were three patients with history of GI
bleeding. The most common type of esophageal cancer
overall was Siewert I (42.1%), without a difference between
the two groups. There were seven total esophagectomies and
16 esophagogastrectomies, without a difference between the
two groups with APT data. Neoadjuvant chemotherapy was
used in four out of 19 patients and adjuvant chemotherapy
was used in six patients. The average follow-up period in
months was 37.5£39.8 months.

Seventeen out of 23 patients were on aspirin. Seven out
of 23 patients were on clopidogrel before the operation and
except one (history of stroke while on aspirin), the rest had
a history of stenting. In six of them, clopidogrel was stopped
>7 days before esophageal surgery, while in one patient
clopidogrel was stopped 5 days before the surgery. Five out
of seven patients on clopidogrel were on concomitant
treatment with aspirin. The average time for discontinuation
of APT before surgery was 9.58+7.78 days. In the majority
of cases, APT was restarted more than 10 days after surgery,
apart from two cases, where it was restarted on the seventh
and ninth day, respectively.

There were no major postoperative bleeding events in any
of our patients. Only one MI occurred in the whole cohort,
on the second postoperative day. This patient had a history
of atrial fibrillation and known CAD in his left main
coronary artery and was on treatment with aspirin. For this
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patient, aspirin was discontinued 13 days before the
operation and 40 mg enoxaparin daily was used for bridging
until surgery. Postoperatively, 60 mg enoxaparin daily was
used for the first 3 days. For the next 5 days, aspirin was
added, while from the ninth day and on, clopidogrel was also
added to the therapeutic regimen. The patient died 3 months
postoperatively due to ventilator-associated pneumonia.

Discussion

This was a single-center study of patients who underwent
surgery for esophageal cancer and had concomitant CAD,
which to the best of our knowledge is the first that specifically
presents data on perioperative APT in such patients and the
outcomes associated with that. Our results can be best
summarized as follows: i) Almost 17% of our total
esophagectomy population had concomitant CAD medically
managed with APT; ii) the distribution between the two groups
for APT discontinuation (<7 days vs. =27 days) was equal; iii)
in total, 17/23 patients were on aspirin, while seven took
clopidogrel; iv) the mean time for discontinuation of APT
before surgery was 10 days; v) perioperative bridging was used
in all cases between APT discontinuation and resumption after
surgery, vi) APT was not restarted until 10 days after surgery;
vii) our approach handling these cases was safe for our
patients, with almost no adverse events that can be attributed
to the perioperative APT management.

Among the more than 600,000 patients who have stents
implanted in their coronary arteries annually, close to 25% will
require non-cardiac surgery within 2 years of percutaneous
coronary intervention (9). These patients face an increased risk
of adverse events including MI, death and major adverse
cardiovascular events (MACE) in the case of early
discontinuation of APT therapy, secondary to ST (10-12).
Compared to BMS, use of DES, even if representing a more
advanced form of treatment strategy, has a higher and more
prolonged risk of ST (10). Second- and third-generation DES
offer the advantage of lower risk of ST compared to earlier
DES. The latest ACC/AHA guideline focused update
recommends delaying elective non-cardiac surgery by up to 6
weeks after BMS placement and up to 6 months after DES
placement (13). However, if benefits associated with earlier
operation outweigh the risks, it would be reasonable to proceed
to surgery even 3 months after DES placement (13, 14).

Given the absence of randomized data on this topic, the
current level of evidence is based on data from real-world
observational studies and a recent large systematic review
that synthesized the available information. The heterogeneity
of the published studies in terms of outcomes studied, APT
regimens, and decisions on discontinuation and restarting of
APT, make it impossible to perform adequate quantitative
collation for a meta-analysis and limit the interpretation for
qualitative synthesis from systematic review. Moreover, the
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majority of the published data originate from a mixed
surgical population without homogeneous surgical and
bleeding risks or urgency levels. A recent systematic review
on this topic supports the notion that based on the current
data, there is not an ideal decision on when APT should be
discontinued before esophagectomy, since there are not
enough data to support a specific time period (6). The largest
study on this topic to date was a case—control study with
42,000 non-cardiac surgeries, which showed that
discontinuation of APT >5 days before the operation was not
associated with different outcomes compared to other
approaches (9). Moreover, there were no indications that a
specific APT regimen strategy (dual APT, single APT with
aspirin only or clopidogrel only) can be associated with
lower risk of MACE or bleeding (6). Other interesting data
from previous important studies show that the higher risk of
ST associated with DES (at least first-generation) does not
translate to higher risk of MACE compared to BMS in
patients who will undergo operations. Moreover, the only
clear risk factor for the occurrence of MACE perioperatively
is recent stent implantation. According to the major case—
control study from the Veterans Affairs (VA) system, there
was an inverse relationship between the time from stent
implantation to MACE occurrence, and MACE risk can be
optimized by a time period longer than 6 months (9,12). In
light of these findings, ACC/AHA recommendations for a 6-
month period in DES gain even greater significance.

Despite the fact that current data show that there is no
difference between available APT strategies in surgical
patients in general, specific data on esophageal operations
are very limited throughout the literature. Thus, it is
unknown if for operations with a high risk for bleeding, such
as esophagectomy, continuation of APT close to the
operation date can be so liberal. Our group presents a
dedicated cohort of patients who underwent esophagectomy
for cancer who had concomitant CAD, without differences
in regards to clinical outcomes between early (>7 days) and
late (<7 days) discontinuation of APT. A cut-off point of 7
days was selected in our study because in our experience and
in the absence of clear recommendations on APT
discontinuation, 7 days is a usual recommendation by
consulting cardiologists which is also reasonable for the
majority of surgeons. Even if current data do not support
there being a higher risk for more aggressive APT before
surgery, the paucity of data on esophagectomy and the fact
that in our experience these cases are usually associated with
higher bleeding risk meant we were reluctant to risk
discontinuation closer to the surgery date.

All cases included in our database were intervened on an
elective setting. Esophageal cancer has a poor prognosis and
timely surgery is an important part of its management (5).
However, when possible, these operations should be delayed
long enough to overcome the 6-week time period in BMS and
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6-month in DES. The role of neoadjuvant chemotherapy is
crucial in cases like these, since it can be a solid therapeutic
tool to precede the operation and improve the surgical
outcomes, and at the same time delay the need for APT
discontinuation. For the extremely rare cases of esophageal
cancer where an urgent operation is needed, esophagectomy
should be performed without stopping APT if the time period
from stent placement is less than 6 weeks. Otherwise, it would
be reasonable to hold the APT regimen. Fortunately, the
majority of these cases are managed on a non-urgent basis.

Limitations

Our results should be interpreted in the context of limitations
associated with retrospective observational research. This
project was a single-center observational study, with a limited
number of available patients. Secondary to our very limited
sample, we were unable to detect significant differences
between the two groups. However, this preliminary study is an
initial step for consideration and more awareness among upper
GI surgeons regarding APT management in esophagectomy for
esophageal cancer, in the absence of other data right now.

Conclusion

This was the first dedicated cohort on patients with
esophageal cancer undergoing esophagectomy who had CAD
as a comorbidity and were being treated with APT. Despite
our limited sample, our results can be interpreted as a
preliminary specific data on the unique characteristics of
esophagectomies when it comes to APT management. We
confirmed previous published data on surgical cases which
showed that the timing of APT discontinuation is not
associated with bleeding, MI, death or MACE by expanding
them specifically to esophageal cases. Unfortunately, the
paucity of data on this topic is not solved with this study
alone and more future studies are needed. We would
recommend that elective esophageal surgeries should be
delayed enough to meet ACC/AHA time period
recommendations. Moreover, given that APT discontinuation
more than 5 days before surgery is not associated with
increased ST or MACE risk, we believe that it is a
reasonable approach to discontinue APT more than 5-7 days
before surgery until further data from larger studies show
that there is not a higher bleeding risk in esophageal cases
where APT was held less than 5-7 days before the operation.
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