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Background: COVID-19 spread rapidly and potentially affected every medical profession, including surgery. This study aims to
compare the postoperative outcomes of oesophageal cancer surgeries in COVID-19 age and a year before.
Methods: This retrospective cohort study was performed as a single-centred study from March 2019 to March 2022 at Cancer
institute, Tehran, Iran. Demographic data, cancer type, surgical procedures, and postoperative outcomes and complications were
compared between the two groups pre-COVID-19 and during the COVID-19 pandemic.
Results: Totally, 120 patients enroled in the study, of which 57 underwent surgery before the COVID-19 pandemic, and 63 during
the COVID-19 pandemic. The mean age in these groups was 56.9 (± 12.49) and 58.11 (±11.43), respectively. Females included
50.9% and 43.5% of individuals who underwent surgery before and during the COVID-19 pandemic. The interval between admission
and surgery was significantly shorter in patients underwent surgery during the COVID-19 pandemic (5.17 vs. 7.05; P=0.013).
However, there was no significant difference between time interval between surgery and discharge [11.68 (7.81) vs. 12 (6.92);
P=0.689]. Aspiration pneumonia was the most common complication in both groups. There was no significant difference between
postoperative complications in both groups.
Conclusion: Outcomes of oesophageal cancer surgeries in COVID-19 age in our institution were comparable with the year before
the pandemic. The decrease in the time interval between surgery and discharge did not lead to an increase in postoperative
complications and could be noted for post-COVID-19 era policymaking, too. This study suggests not postponing any of the surgical
treatments for oesophageal cancer in the COVID-19 era.
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Introduction

The latest global health threat is a new respiratory disease out-
break known as COVID-19. This novel coronavirus known as
SARS-CoV-2 was first recognized in December 2019[1,2]. The
COVID-19 situation was declared a pandemic on 11 March

2020[3]. Iran has one of the highest reported infection rates
worldwide[4].

As a consequence of the pandemic, the practice of medicine was
disturbed in almost all fields in Iran, including cancer and surgical
centres[5,6]. The complexities of the multidisciplinary approach to
oesophageal cancer patients, as well as the high morbidity rates of
oesophageal surgery, posed challenges to these patients’ treatment
pathways. Several recommendations and strategies were released
to assist surgeons in their decision-making process and to improve
the outcomes for these patients[7].

Surgical approach recommendations were not certain during
the pandemic; at first, the International Society for Diseases of the
Esophagus (ISDE)[8] suggested against the use of laparoscopy
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unless there were special conditions due to the risk of an increase
in virus aerosolization during minimally invasive surgery, but
they changed back[9]. However, there were no major changes
in Iran’s surgical protocols other than personal protective
guidelines[5].

This survey was performed on oesophageal cancer patients
treated surgically in order to compare the surgical outcomes and
management strategies employed before and during the COVID-
19 pandemic in Iran. We present the findings on this topic here,
with a focus on the impact of the COVID-19 pandemic on sur-
gical techniques and short-term outcomes.

Methods

Design

This study was conducted as a retrospective cohort study from
March 2019 to March 2022 in Cancer institute, Tehran, Iran.
Since the study was performed on human subjects, ethical approval
was required. The ethics committee of Cancer institute, Tehran,
Iran approved the study protocol with the ethics code: IR.TUMS.
IKHC.REC.1400.364. Written informed consent was obtained
from the patient for the publication of this study. A copy of the
written consent is available for review by the Editor-in-Chief of
this journal on request. This study was reported based on the
STROCSS guideline[10].

Participants

All patients with oesophageal cancer who had undergone surgery
for it in the cancer institute of IKHC were included in this study.
The patients were divided into two groups those who had
undergone surgery during the COVID-19 pandemic and those
who had gone surgery before the COVID-19 pandemic. The
exclusion criteria were as follows: (1) oesophageal perforation
due to a tumour or other causes, (2) urgent or emergent surgery
for an oesophageal tumour and (3) clinical or radiological signs
suggesting COVID-19 infection before the surgery.

Procedures and outcomes

Documents of all patients with oesophageal cancer who had
undergone surgery for it from March 2019 to March 2022 were
retrieved. Four group of variables were evaluated in this study.
First, we recorded the basic and demographic characteristics of
participants, including age and sex. Second, characteristics of
oesophageal cancer and history of its treatment, including
tumour type (squamous-cell carcinoma, adenocarcinoma and
adenoid cystic carcinoma), the distance of the tumour from
incisor and its location (middle or lower third of oesophagus),
stage of tumour according to the Tumor, Nodes, Metastasis
staging, neoadjuvant therapy and its type, and the interval
between last session of neoadjuvant therapy and surgery were
recorded. Third, characteristics of surgical procedure performed
for the patients were recorded, including the interval between
admission and surgery, interval between surgery and discharge,
type of surgery (Transhiatal, McKeown, Ivor Lewis and colon
interposition), surgical approach (open, thoracoscopic and
thoracoscopic& laparoscopic), chest tube placement, duration of
surgery and intubation and ICU admission after surgery. Finally,
complications due to the surgery, including surgical site infection,
salivary fistula, tracheal injury, gastropleural fistula, anastomosis

leak, deep vein thrombosis, pulmonary thromboembolism, chy-
lothorax, aspiration pneumonia, conduit necrosis and mortality
after surgery were recorded. For patients who had undergone
surgery during the COVID-19 pandemic, we recorded the inci-
dence of COVID-19–related symptoms, such as fever and dys-
pnoea. Also, the diagnosis of COVID-19 based on computed
tomography scan findings or reverse transcription polymerase
chain reaction test was recorded.

Statistical analysis

Mean and SD were calculated for continuous variables, and
number and percentage were calculated for categorical variables.
We used the χ2 test or Fisher exact test to compare the categorical
variables between groups. The Kolmogorov–Smirnov test was
used to determine whether the continuous variables are dis-
tributed normally or not. As none of the continuous variables
were distributed normally (P>0.05), we used the Mann–
Whitney test to compare the continuous variables between
groups. We calculated the relative risk of complications and
mortality after surgery for patients who had undergone surgery
during the COVID-19 pandemic. P less than 0.05 was considered
statistically significant. We used SPSS version 22 for all analyses.

Results

In total, 120 individuals enroled in the study, of which 57
underwent surgery before the COVID-19 pandemic, and 63
underwent surgery during the COVID-19 pandemic. The mean
age of participants was 56.9 (SD=12.49) and 58.11 (SD=11.43)
in those who underwent surgery before and during the pandemic,
respectively. Also, 50.9% and 43.5% of individuals who under-
went surgery before and during the COVID-19 pandemic were
females. The basic and demographic characteristics of partici-
pants are shown in Table 1. There were no significant differences
between the groups regarding age, sex, tumour characteristics,
tumour stage and tumour treatment (P> 0.05). In both groups,
T4 and N1 were the most common stages according to the
Tumor, Nodes, Metastasis staging. Also, most patients had
received neoadjuvant therapy, with Chemoradiation being the
most commonly used neoadjuvant therapy.

Characteristics of surgical treatment of the participants in both
groups are shown and compared in Table 2. The interval between
admission and surgery was significantly shorter in patients who
underwent surgery during the COVID-19 pandemic (5.17 vs.
7.05; P= 0.013). However, there were no significant differences
between groups regarding the surgery type, surgical approach,
chest tube placement, surgery duration, intubation period and
ICU admission (P> 0.05). McKeown surgery was the most
common type in both groups, and most patients had undergone
open surgery.

Outcomes and complications of surgery in both groups are
shown in Table 3. 42.1% and 34.9% of patients who underwent
surgery before and during the COVID-19 pandemic had at least
one complication, respectively. Also, Aspiration pneumonia was
the most common complication in both groups. The mean
interval between surgery and discharge was 11.68 (SD=7.81)
and 12 (SD= 6.92) in patients who underwent surgery before the
COVID-19 pandemic and those who underwent surgery during
the COVID-19, respectively, and there was no significant differ-
ence between groups in this regard (P= 0.689). The 30-day
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mortality rate was 17% and 22.2% in patients who underwent
surgery before and during the COVID-19 pandemic. There were
no significant differences between groups regarding the compli-
cations and mortality between groups (P> 0.05). In patients who
underwent surgery during the COVID-19 pandemic, 26 indivi-
duals (41.3%) developed fever or dyspnoea with a mean interval
of 3.73 (SD= 2.33) days after the surgery. Also, computed
tomography scan findings in 11 individuals (17.5%) were com-
patible with COVID-19, and nine individuals (14.3%) had
positive reverse transcription polymerase chain reaction tests for
COVID-19 after the surgery.

Discussion

The purpose of this study was to compare the outcomes of
oesophageal cancer surgeries in patients before and after COVID-
19 era. The findings were thought to help surgeons all over the
world better understand what they would face and how to deal
with it in similar situations. The review of the literature revealed

that there is little real-world experience with oesophageal cancer
surgeries on COVID-19 patients[11].

Demographic characteristics were similar in both groups, and
they were nearly identical in male and female groups. This finding
should be noted for further research on the role of sex in oeso-
phageal cancer in the Iranian population, as it has been previously
reported that the highest male-to-female incidence rate ratios of
oesophageal cancer was seen in the age group of 50–59 in other
races[12]. According to the Tumor, Nodes, Metastasis staging, the
most common stages of the tumours were T4 and N1, and most
patients received neoadjuvant therapy, which is compatible with
the previous studies[13].

The time interval between surgery and discharge was sig-
nificantly shorter in patients who underwent surgery during the
COVID-19 pandemic. This may be due to the cancellation of
other elective surgeries or the decision of surgeons to discharge
the patient to protect them against the probable nosocomial
COVID-19 transmission[14].

McKeown surgery was the most common type of surgery in
our study, which is among the most common oesophageal
surgeries[15]. Most of the patients were operated on in an open
method both before and during the pandemic, which reflects the
impact of our institutional policy on our surgeons, which was not
necessarily based on the ISDE recommendations and their
uncertainties[8,16].

Surgical outcomes of the pandemic age were comparable to
those of the time before. This finding is in line with the previous
studies[11,17,18]. Aspiration pneumonia was the most common
complication, which is a notable predictor of mortality[19,20], so it
should be noted that no change in its rate was so noticeable
finding in this survey.

The postoperative complication rates in both groups were
nearly the same. Shorter hospital stays in previous studies resul-
ted in more complications[18]. Although, Chemoradiation had

TABLE 1
Basic and demographic characteristics of participants

Variable

Before COVID-19
pandemic
(N= 57)

During COVID-19
pandemic
(N= 63) P

Sex
Female 29 (50.9) 27 (43.5) 0.465
Male 28 (49.1) 35 (56.5)
Age (year) 59.6 (12.49) 58.11 (11.43) 0.362

Tumour type
Squamous-cell carcinoma 38 (77.6) 48 (78.7) 0.533
Adenocarcinoma 10 (20.4) 13 (21.3)
Adenoid cystic carcinoma 1 (2) 0

Tumour site
Middle third 21 (40.4) 16 (27.6) 0.165
Lower third 31 (59.6) 42 (72.4)

Tumour distance from incisor
(cm)

30.92 (4.74) 31.93 (4.95) 0.278

Tumour stage according to TNM staging
In situ 1 (1.8) 0 0.534
1 0 2 (3.4)
2 12 (21.8) 11 (18.6)
3 32 (58.2) 36 (61)
4 10 (18.2) 10 (16.9)

Nodes stage according to TNM staging
0 10 (18.2) 5 (8.5) 0.213
1 24 (43.6) 33 (55.9)
2 16 (29.1) 19 (32.2)
3 5 (9.1) 2 (3.4)

Neoadjuvant therapy
No 3 (5.7) 1 (1.6) 0.333
Yes 50 (94.3) 61 (98.4)

Type of neoadjuvant therapy
CRT 38 (84.4) 55 (96.5) 0.041
Chemotherapy 7 (15.6) 2 (3.5)

The interval between last
neoadjuvant therapy and
surgery (week)

8.46 (3.3) 8.93 (3.38) 0.444

Values are reported as number (percentage), except for age, tumour distance from incisor and the
interval between last neoadjuvant therpy and surgery, which are reported as mean (SD).
CRT indicate chemoradiation; TNM, tumor nodes metastasis.

Table 2
Surgical treatment of oesophageal cancer in groups

Variable
Before COVID-19
pandemic (N= 57)

During COVID-19
pandemic (N= 63) P

Interval between admission
and surgery (day)

7.05 (3.98) 5.17 (2.03) 0.013

Type of surgery
Transhiatal 19 (33.3) 26 (41.3) 0.257
McKeown 31 (54.4) 35 (55.6)
Ivor Lewis 5 (8.8) 1 (1.6)
Colon interposition 2 (3.5) 1 (1.6)

Surgical approach
Open 42 (73.7) 41 (65.1) 0.203
Thoracoscopic 15 (26.3) 19 (30.2)
Thoracoscopic and
laparoscopic

0 3 (4.8)

Chest tube placement
No 0 1 (1.7) 0.381
One-sided 35 (67.3) 33 (48.5)
Two-sided 17 (32.7) 24 (41.4)
Surgery duration (min) 5.76 (1.42) 5.97 (1.47) 0.454
Intubation duration (h) 34.9 (46.58) 38.04 (62.84) 0.886
ICU admission duration
(day)

4.15 (4.82) 4.29 (5.8) 0.15

The values are reported as mean (SD), except for type of surgery, surgical approach and chest tube
placement, which are reported as number (percentage).
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been performed more frequently after the COVID-19 pandemic,
it has been shown that chemotherapy can also have the same
effects on patients with oesophageal cancer outcome[21]. Our
findings show that our policy—not discharging the patients
earlier—was in contrast with their findings and did not lead to
further complications in our patients during the pandemic.

To our best knowledge, this is the first original study on
oesophageal cancer surgery in COVID-19 patients in iran that
have evaluated the various aspects of management and post-
operative outcomes. This study, conducted in a country with a
high infection rate, attempted to shed light on the role of the
COVID-19 pandemic on surgeries. The study was also designed
in a cohort method, which allowed us to compare the results in
two different groups with homogeneity in basic variables in the
samples.

We implemented strict personal protective equipment (PPE)
protocols during all patient visits and in the operation room.
Additionally, we provided PPE for all patients and conducted
educational sessions to ensure effective use of PPE. Our results
indicate that when PPE is utilized correctly by both the medical
team and patients, along with adherence to protective measures
guidelines, the rate of infectious and surgical complications dur-
ing oesophageal cancer surgery is comparable to the pre-COVID-
19 era[22].

We excluded high-risk patients with oesophageal perforation
or requiring urgent/emergent surgery, as well as those with clin-
ical and radiological signs of COVID-19 before surgery, due to
the associated higher rates of morbidity and mortality and pul-
monary complications, respectively[23].

One of the limitations of this study is that the patients had not
been followed for a long time at the time of reporting this survey,
and the sample size could have been larger. However, the emer-
gence of the outbreak and the lack of real-world experiences in
the reviewed literature were the most important reason for us to
share this experience to be useful to other surgeons, and health-
care providers. Also, as this study was a retrospective cohort, it
can be subject to bias, such as selction bias or information bias.

This study was conducted in a single centre in Iran, specifically
at the cancer institute, which happens to be the most high-volume
centre for oesophageal cancer surgery. Our patient cohort was
drawn from 28 different provinces and 95 different cities across
the country. Despite the high incidence of COVID-19 infection in

both our country and centre, we were able to mitigate the impact
of this pandemic on our oncological results by implementing
effective protective measures. Therefore, our findings are gen-
eralizable and comparable to the pre-COVID-19 era.

More research could be conducted to determine which aspects
of surgical management in COVID-19 patients should be prior-
itized. This could be a call to create a universal or national
guideline for performing surgeries during future pandemics.

Conclusion

In conclusion, we believe that this study shows that outcomes of
oesophageal cancer surgeries in the COVID-19 era in our insti-
tution were comparable with the year before the pandemic. The
time interval between surgery and discharge did not change
during the COVID-19 pandemic compared to before, and it
shows that proper hospital management is possible in such
situations without affecting the surgical outcomes, including a
30-day mortality rate. Regarding the findings and the importance
of timely cancer management, this study suggests not postponing
any of the surgical treatments for oesophageal cancer in the
COVID-19 er Ethical approval
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Table 3
Outcomes and complications of surgery in both groups

Variable Before COVID-19 pandemic (N= 57) During COVID-19 pandemic (N= 63) Relative risk (95% CI) P

Any complication 24 (42.1) 22 (34.9) 0.829 (0.527–1.306) 0.456
Surgical site complication 0 1 (1.6) — 1
Salivary fistula 6 (10.5) 5 (7.9) 0.754 (0.243–2.337) 0.755
Tracheal injury 2 (3.5) 1 (1.6) 0.452 (0.042–4.857) 0.604
Gastropleural fistula 1 (1.8) 3 (4.8) 2.667 (0.285–24.908) 0.621
Anastomosis leak 4 (7) 1 (1.6) 0.226 (0.026–1.965) 0.189
Deep vein thrombosis/ Pulmonary thromboembolism 4 (7) 2 (3.2) 0.452 (0.086- 2.377) 0.422
Chylothorax 0 2 (3.2) — 0.497
Aspiration pneumonia 10 (17.5) 9 (14.3) 0.814 (0.356–1.86) 0.803
Conduit necrosis 0 1 (1.6) — 1
AF 6 (10.5) 2 (3.2) 0.302 (0.063–1.435) 0.148
Mortality during hospitalization 9 (16.1) 14 (22.2) 1.383 (0.649–2.954) 0.488
30-day mortality 9 (17) 14 (22.2) 1.309 (0.616–2.78) 0.641

The values are reported as number (percentage).
AF indicates Atrial fibrillation.
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