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Abstract

Background and objectives: The coronavirus disease 2019 (COVID-19) pandemic continues to affect global health, and the
emergence of new variants has added a layer of uncertainty to medical practice. Although elective surgeries are recommended
to be postponed for at least 7 weeks after severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection to be con-
sidered safe, the safety and optimal timing for pancreatic surgery after this infection remains unknown.

Methods: Conducted in four high-volume pancreas centers in China, this prospective, multicenter clinical trial aimed to pro-
vide a realistic representation of the key perioperative parameters for pancreatic surgery after SARS-CoV-2 infection. The
primary outcome was 30-day perioperative survival, and the secondary outcomes included major complications, pulmonary
complications, and surgical complications.

Results: Our results revealed that elective pancreatic surgery within 4 weeks of SARS-CoV-2 infection may be correlated with a
prolonged hospital stay. Specifically, patients who underwent surgery within 0-2 weeks (24.7 days average) or 3-4 weeks (21.8
days average) after infection had obviously longer hospital stays compared to those without prior infection (15.5 days average)
or those who underwent surgery more than 4 weeks after infection. However, there was no apparent increase in the total post-
operative complications classified as Clavien-Dindo grade
> 3, even among patients who underwent surgery within 2
weeks after SARS-CoV-2 infection.
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Conclusions: No significant increase in major complications
is observed among patients undergoing pancreatic surgery
following a diagnosis of SARS-CoV-2. However, it would
be safer to perform pancreatic surgery at least 4 weeks after
SARS-CoV-2 infection.
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Introduction

Since the emergence of coronavirus disease 2019 (COVID-19), it
has rapidly disseminated across the globe. By the end of 2022,
there were over 630 million confirmed cases and 6.6 million
deaths worldwide. In the first half of 2023, over 760 million con-
firmed cases and 6.9 million deaths had been reported to the World
Health Organization (WHO).! The data indicate that the pandemic
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may persist, and with the recent emergence of a new highly trans-
missible variant, Omicron, the potential for prolonged impact and
the likelihood of continuous reinfection caused by the emerging
variants remains.? Hence, it is imperative to investigate the influ-
ence of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) on the perioperative period.

Previous research has indicated that patients suffering from
chronic diseases such as cancers, who are undergoing various
treatments such as adjuvant therapy and surgical treatment, are at
a significantly higher risk of contracting the SARS-CoV-2 virus.3
Moreover, patients with cancer, particularly those with highly ag-
gressive cancers, such as pancreatic cancer, may face a greater risk
of mortality during the pandemic.* As such, researchers have been
exploring ways to balance the necessity of diagnosis and treatment
and the implementation of epidemic prevention measures.’ During
the early stages, surgical centers focused on careful patient screen-
ing and evaluation to ensure their suitability for surgery owing to
safety concerns, consequently reducing their weekly procedures.®’
The current focus has shifted from patient screening to identifying
the optimal timing for surgery in a diverse population and investi-
gating the perioperative impacts of COVID-19.

In the past 3 years, as surgeons and researchers have gained
a deeper understanding of the COVID-19 epidemic, in addition
to the gradual recovery of surgical volumes, an international con-
sensus on optimal surgical timing during the pandemic has been
reached and published. The consensus recommends that patients
should avoid elective surgery within 7 weeks after SARS-CoV-2
infection and undergo a comprehensive multidisciplinary evalua-
tion before the procedure.® However, there is still a lack of relevant
research in pancreatic surgery. Compared to other surgical proce-
dures, pancreatic surgery is associated with higher mortality and
increased incidences of complications owing to the unique ana-
tomical structure and technical demands of the pancreas,? although
there is a trend toward minimally invasive pancreatic surgery.'?
The mortality rate for Whipple surgery, which is the most clas-
sic pancreatic surgery performed in high-volume centers, is nearly
2%, but it remains significantly higher compared to other surgi-
cal procedures.!! Also, complications following pancreatic surgery
are significantly higher, with certain studies indicating an overall
incidence rate as high as 40%. The most common and severe com-
plication following pancreatectomy is the occurrence of a post-
operative pancreatic fistula, which can result in life-threatening
complications, including serious infection and bleeding.!> Multi-
ple high-quality studies have confirmed that the overall incidence
of clinically relevant postoperative pancreatic fistula is more than
20%.1314 Owing to these complications, the perioperative period
following pancreatic surgery tends to be prolonged, resulting in an
average hospital stay exceeding 14 days.!>16

Given the popularity and gradual decline in the virulence of the
new variant,” whether the current guidelines can be optimized re-
mains unclear. In the context of the prevalence of the new variant,
there is no expert consensus or surgical timing guidelines specifi-
cally tailored to pancreatic surgery. Given the potential of Omicron
to cause reinfection in individuals previously infected with other
strains of SARS-CoV-2, this study was deemed necessary.!” Mean-
while, whether Omicron infection results in an increased viral load
is debatable. Therefore, the perioperative effects of Omicron in-
fection from an immunological perspective remain unknown, al-
though most infected individuals are asymptomatic.'®

Therefore, we initiated this study to prospectively investigate
the perioperative effects of SARS-CoV-2 infection, with a focus
on the newly emerged variant, on patients undergoing elective pan-
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creatic surgery and to guide the optimal timing of surgery after
infection in China. This study was designed to serve as an ideal
representation for exploring the impact of these new variants of
SARS-CoV-2 on the perioperative period and the timing of pan-
creatic surgical intervention in infected patients.

Methods

Study design

This multicenter, observational, prospective study enrolled pa-
tients who underwent elective pancreatic surgery with curative
intent during the COVID-19 pandemic in China. A total of four
hospitals participated in this study, namely Zhongshan Hospital,
Fudan University, the First Affiliated Hospital of Harbin Medi-
cal University, the First Affiliated Hospital of Zhejiang Univer-
sity School of Medicine, and Chongqing Hospital, University of
Chinese Academy of Sciences. The study protocol of this design
followed the Strengthening the Reporting of Observational Stud-
ies in Epidemiology, commonly referred to as STROBE statement.

Patient eligibility criteria

Consecutive patients aged 18 years and above who underwent
elective pancreatic surgery (including distal pancreatectomy, pan-
creaticoduodenectomy, total pancreatectomy, and segmental pan-
createctomy) from January 8, 2023 to March 4, 2023 at each center
and who are followed up for 30 days postoperatively were eligible
for inclusion. Patients lacking data on follow-ups or SARS-CoV-2
infection were excluded.

QOutcome measures

The primary outcome was the 30-day perioperative survival, de-
fined as death due to any cause within 30 days from the date of sur-
gery. The secondary outcomes included pulmonary complications,
surgical complications, and major complications (Clavien-Dindo
grade III, including death). Pulmonary complications included
pneumonia, and surgical complications included pancreas-specific
surgical complications (including pancreatic fistula, bile leak, and
stomal leak), deep vein thrombosis, and hemorrhage. We defined
postoperative bile leak according to the International Study Group
of Liver Surgery criteria and postoperative pancreatic fistula ac-
cording to the International Study Group on Pancreatic Surgery
criteria.

Diagnosis of SARS-CoV-2 infection

SARS-CoV-2 infection was defined based on clinical, radiologi-
cal, or laboratory criteria. The clinical diagnosis was established
by a senior clinician documenting signs and symptoms consist-
ent with SARS-CoV-2 infection, in line with the WHO COVID-19
case definition, which included fever, cough, and myalgia. Radio-
logical diagnosis involved computed tomography of the thorax,
with reports adhering to local protocols. Laboratory diagnosis was
confirmed by quantitative reverse transcription polymerase chain
reaction testing or antigen detection for SARS-CoV-2.

Data recording and explanatory variables

Data were recorded by clinicians based on a prespecified protocol
and uploaded to the Sense Data platform (a secure online data-
base, edc.zs-hospital.sh.cn). The explanatory variables accounting
for the risk of SARS-CoV-2 and perioperative risk included pa-
tient demographics (age, sex, American Association of Anesthesi-
ologists grade, existing comorbidities, revised cardiac risk index,
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vaccination, smoking), operative characteristics (tumor type, sur-
gical procedure, surgical approach), postoperative complications
(Clavien-Dindo classification, ICU admission, unscheduled reop-
eration, leakage, pneumonia, deep vein thrombosis, hemorrhage,
mortality).

Statistical analysis

Categorical data were presented using frequencies and percent-
ages, whereas continuous data were described using means and
standard deviations. The date of surgery was considered as day 0
when calculating the time to death. To evaluate the risk of death
and complications in patients with/without SARS-CoV-2 infection
during the COVID-19 pandemic, the %2 test or Fisher’s exact test
was used to help surgeons decide the safest timing for elective pan-
creatic surgery. All data were analyzed using SPSS 21.0 software
(IBM Corporation, Armonk, NY, USA). A two-tailed analysis with
a p-value < 0.05 was used to determine statistical significance.

Results

During the study period, 102 patients who underwent elective
pancreatic surgery across four hospitals in China were enrolled.
Six patients lacking information on SARS-CoV-2 and one pa-
tient without survival outcome data were excluded. Thus, a total
of 95 patients who underwent elective pancreatic surgery during
the COVID-19 pandemic were included in this study. The base-
line characteristic data, surgical characteristics, and postoperative
complications are shown in Table 1. In total, 82 (86.3%) patients
were diagnosed with SARS-CoV-2 before surgery. The time in-
terval between the SARS-CoV-2 diagnosis and surgery was 02
weeks in 9 (9.5%) patients, 3—4 weeks in 11 (11.6%) patients, 5-6
weeks in 16 (16.8%) patients, 7-8 weeks in 30 (31.6%) patients,
and > 8 weeks in 16 (16.8%) patients (Table 1). At the time of
surgery, most patients were asymptomatic, with symptoms either
having resolved or never having presented at all.

Patients with preoperative SARS-CoV-2 infection were more
likely to have concomitant preoperative pneumonia when com-
pared to patients without SARS-CoV-2 infection (p < 0.001).
However, no significant association was found between preopera-
tive SARS-CoV-2 infection and other general clinicopathological
features and postoperative complications (Table 2). Overall, within
30 days, 13.7% (13/95) of patients experienced complications that
were grade III or higher on the Clavien-Dindo classification. Post-
operative ICU admissions were noted in 17.9% (17/95) of patients,
and 12.6% (12/95) underwent unscheduled reoperations. The total
incidence rates of postoperative leakage, pneumonia, deep vein
thrombosis, and hemorrhage were 17.9% (17/95), 9.5% (9/95),
1.1% (1/95), and 7.4% (7/95), respectively. The overall 30-day
postoperative mortality rate was 1.1% (1/95).

The 30-day postoperative mortality rates, stratified by the time
interval from SARS-CoV-2 diagnosis to surgery, were as follows:
11.1% (1/9) for 0-2 weeks; 0% (0/11) for 3—4 weeks; 0% (0/16) for
5-6 weeks; 0% (0/30) for 7-8 weeks; and 0% (0/16) for > 8 weeks.
Concomitantly, the 30-day mortality rate in patients without pre-
operative SARS-CoV-2 infection was 0% (0/13). In the overall
analysis for elective pancreatic surgery, patients undergoing sur-
gery within 0-2 weeks (24.7 days) and 3—4 weeks (21.8 days) after
SARS-CoV-2 infection had obviously longer hospital stays com-
pared to patients with no SARS-CoV-2 infection (15.5 days) and
those who underwent surgery 4-5 weeks (17.1 days), 67 weeks
(15.7 days), or > 8 weeks (15.3 days) after infection. Thus, patients
undergoing surgery > 6 weeks after SARS-CoV-2 infection may
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have a length of hospital stay comparable to patients without in-
fection, and patients operated within 4 weeks after SARS-CoV-2
infection may have higher postoperative mortality, ICU admission,
leakage, and hemorrhage. The total postoperative complications
that were grade III or higher in the Clavien-Dindo classification
did not obviously increase after SARS-CoV-2 infection, even in
patients who underwent surgery within 2 weeks.

Discussion

In this randomized, prospective clinical study, we assessed the du-
ration from SARS-CoV-2 infection diagnosis to surgery, postop-
erative mortality and complications, as well as duration of hospi-
talization length, all of which are crucial perioperative indicators.
Our data reveal intriguing findings, presenting novel insights into
the influence of SARS-CoV-2 infection on pancreatic surgery and
shedding new light on the optimal timing for the surgery.

With regard to the comprehensive data on postoperative compli-
cations in infected patients, the findings of this study aligned with
many previous researches. No significant increase was observed in
the 30-day mortality (1.2%), unscheduled reoperation (7.7%), and
major postoperative complications (13.4%) in patients infected
with SARS-CoV-2 compared to the uninfected ones.!” However,
early studies often involved rigorous patient screening for safety
reasons. For example, Quero ef al.” reported similar rates of [CU
admission and postoperative mortality between infected and un-
infected surgical patients, with reductions of 45.4% and 61.9% in
laparoscopic and robot-assisted surgeries, respectively. It is note-
worthy that during the initial wave of the COVID-19 pandemic,
which significantly disrupted surgical center operations and the
provision of surgical oncology, the majority of studies conducted
were retrospective, observational studies rather than prospective
clinical trials,?? thus potentially limiting their generalizability and
persuasiveness.

Moreover, McKay et al.*! designed a prospective study and
found that the incidence of postoperative complications, including
postoperative bleeding and grade B/C pancreatic fistula, in patients
infected with SARS-CoV-2 was higher compared to those without
infection. Although they reported a significant difference in ma-
jor complications (29.1% vs. 13.2%) and perioperative mortality
(9.4% vs. 2.6%) between infected and uninfected patients, in our
study, we found no obvious difference in both mortality (1.2% vs.
0%) and major complications (13.4% vs. 15.4%). This discrep-
ancy could be attributable to the fact that nearly all patients with
COVID-19 in this study were infected with the Omicron variant,
which is comparatively less virulent. Considering that the current
circulating strain is Omicron, the findings from our study may hold
greater applicability at present.

In our study, approximately 40% (37/95) of patients had bor-
derline or malignant tumors. Given the highly malignant nature of
pancreatic malignancies, it is imperative to investigate the influ-
ence of COVID-19 infection on patients with pancreatic cancer.
We further observed that SARS-CoV-2 infection did not signifi-
cantly impede postoperative recovery in patients who had under-
gone resection of malignant cancers (26 cases, 31.7%), owing to
the absence of significant differences in the length of hospital stay
and incidence of complications between patients with COVID-19
having malignant tumors and patients without COVID-19. As pre-
viously suggested, although the infection does not affect adjuvant
treatment options and drug dosages for patients with unresect-
able pancreatic cancer, its impact on progression-free survival or
overall survival remains controversial.?223 Brugel et al.>* pointed
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Table 1. Baseline characteristics and outcomes for patients undergoing pancreatic surgery stratified by time from diagnosis of SARS-CoV-2 infection

No preopera-

Preoperative SARS-CoV-2 infection (by tim-

ing of diagnosis before surgery)

Variables tive SARS-CoV-2
infection,n=13 0-2weeks, 3-4weeks, 5-6weeks, 7-8 weeks, 2 8 weeks,
n=9 n=11 n =16 n=30 n=16
Range of age in years
30-49 2 (15.4%) 1(11.1%) 3(27.3%) 2 (12.5%) 7 (23.3%) 4 (25.0%)
50-69 9 (69.2%) 7(77.8%)  8(72.7%) 9 (56.3%) 12 (40.0%) 9 (56.3%)
>07 2 (15.4%) 1(11.1%) 0 (0%) 5(31.2%) 11 (36.7%) 3 (18.7%)
Sex
Female 6 (46.2%) 2 (22.2%) 8 (72.8%) 6 (37.5%) 17 (56.7%) 6 (37.5%)
Male 7 (53.8%) 7 (77.8%) 3(27.2%) 10 (62.5%) 13 (43.3%) 10 (62.5%)
ASA physical status
1 3(23.1%) 2 (22.2%) 2 (18.2%) 2 (12.5%) 8 (26.7%) 3 (18.7%)
2 6 (46.2%) 5 (55.6%) 9 (81.8%) 12 (75.0%) 20 (66.7%) 11 (68.8%)
3 4 (30,7%) 2 (22.2%) 0 (0%) 2 (12.5%) 2 (6.6%) 2 (12.5%)
Revised cardiac risk index
0 10 (76.9%) 5 (55.5%) 11 (100.0%) 15 (93.8%) 25 (83.3%) 13 (81.3%)
1 3 (23.1%) 4(455%)  0(0%) 1(6.2%) 5 (16.7%) 3 (18.7%)
Vaccination
0 2 (15.4%) 1(11.1%)  0(0%) 4 (25.0%) 3 (10.0%) 5 (31.3%)
1 0 (0%) 1(11.1%) 0 (0%) 1(6.2%) 0 (0%) 0 (0%)
>2 11 (84.6%) 7 (77.8%) 11 (100%) 11 (68.8%) 27 (90.0%) 11 (68.7%)
Smoking
Never 11 (84.6%) 7 (77.8%) 10 (90.9%) 14 (87.5%) 21 (70.0%) 14 (87.5%)
Quit within 6 weeks 1(7.7%) 0 (0%) 0 0 (0%) 1(3.3%) 1(6.3%)
Quit before 6 weeks 0 (0%) 1(11.1%) 1(9.1%) 1(6.2%) 2 (6.7%) 1 (6.3%)
Yes 1(7.7%) 1(11.1%) 0 1(6.2%) 6 (20.0%) 0 (0%)
Respiratory comorbidities
Yes 0 (0%) 2(22.2%) 1(9.1%) 2 (12.4%) 0 (0%) 1(6.3%)
COVID-19 symptoms
Asymptomatic Na 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Symptomatic — resolved Na 4 (44.4%) 11 (100%) 16 (100%) 30 (100%) 16 (100%)
Symptomatic — ongoing Na 5 (55.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Tumor type
Benign 8 (61.5%) 8 (88.9%) 6 (54.5%) 11 (68.7%) 16 (53.3%) 9 (56.2%)
Borderline 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (13.4%) 2 (12.5%)
Malignant 5 (38.5%) 1(11.1%) 5 (45.5%) 5 (31.3%) 10 (33.3%) 5 (31.3%)
Surgical procedure
Total pancreatectomy 0 (0%) 0 (0%) 0 (0%) 2 (12.5%) 0 (0%) 0 (0%)
Pancreaticoduodenectomy 5 (38.5%) 6 (66.7%) 9 (81.8%) 9 (56.2%) 18 (60.0%) 11 (68.7%)
Distal pancreatectomy 7 (53.8%) 2 (22.2%) 1(9.1%) 4 (25.0%) 10 (33.3%) 5(31.3%)
Segmental pancreatectomy 1(7.7%) 1(11.1%) 1(9.1%) 1(6.3%) 2 (6.7%) 0 (0%)
(continued)
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No preopera-

Preoperative SARS-CoV-2 infection (by tim-
ing of diagnosis before surgery)

Variables tive SARS-CoV-2
infection, n = 13 0-2 weeks, 3-4 weeks, 5—-6 weeks, 7-8 weeks, > 8 weeks,
n=9 n=11 n =16 n=30 n=16

Approach

Laparoscope 7 (53.8%) 2 (22.2%) 5 (45.5%) 5(31.2%) 10 (33.3%) 4 (25.0%)

Robotic 1(7.7%) 2(22.2%)  0(0%) 0 (0%) 0 (0%) 3 (18.7%)

Open 5 (38.5%) 5 (55.6%) 6 (54.5%) 11 (68.8%) 20 (66.7%) 9 (56.3%)
Clavien-Dindo classification

<3 11 (84.6%) 8 (88.9%) 9 (81.8%) 14 (87.5%) 27 (90.0%) 13 (81.3%)

>3 2 (15.4%) 1(11.1%) 2 (18.2%) 2 (12.5%) 3 (10.0%) 3 (18.7%)
Postoperative ICU admission

Yes 2 (15.4%) 2(22.2%) 5 (45.5%) 4(25.0%) 3 (10.0%) 1(6.3%)
Postoperative unscheduled reoperation

Yes 1(7.7%) 1(11.1%) 2 (18.2%) 2 (12.5%) 3 (10.0%) 3 (18.7%)
Postoperative leakage

Yes 2 (15.4%) 2(22.2%) 3(27.3%) 2(12.5%) 5(16.7%) 3(18.7%)
Postoperative pneumonia

Yes 1(7.7%) 2(22.2%) 0 (0%) 1(6.3%) 2 (6.7%) 3(18.7%)
Deep vein thrombosis

Yes 0 (0%) 1(11.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Postoperative hemorrhage

Yes 0 (0%) 1(11.1%) 1(11.1%) 0 (0%) 2 (6.7%) 3(18.7%)
30-day postoperative mortality

Yes 0 (0%) 1(11.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Average length of stay in days 155 24.7 21.8 17.1 15.7 15.3

Values are number (proportion). ASA, American Association of Anesthesiologists; COVID-19, coronavirus disease 2019; ICU, intensive care unit; SARS-CoV-2, severe acute respira-

tory syndrome coronavirus 2.

out that COVID-19 may result in missed diagnoses of pancreatic
cancer and disease progression, particularly from resectable to un-
resectable pancreatic cancer, during the treatment gap. Based on
expert consensus and our study findings, it can be concluded that
delays in surgical treatment due to SARS-CoV-2 infection are un-
warranted, because SARS-CoV-2 infection, particularly the new
variants, may not significantly affect surgical complications in
patients with pancreatic cancer. Additionally, neoadjuvant therapy
can be administered to control tumor progression during this treat-
ment interval before surgery.’ The impact of SARS-CoV-2 infec-
tion on the overall outcome of pancreatic surgery remains debata-
ble; however, there is increasing clarity regarding the management
of pancreatectomy in patients with the infection.

Current consensus recommends a 7-week delay for elective
surgery after SARS-CoV-2 infection,® however, there is no such
authoritative statement or guideline for pancreatic surgery. Previ-
ous surgical studies have indicated that pancreatic surgery should
be considered carefully for some special groups of patients with
COVID-19, particularly those with positive symptoms, ensuring
appropriate hospitalization duration.?S Kedzierska-Kapuza et al.*
revealed an average postoperative hospitalization of 15.8 days,
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whereas our study showed longer average hospital stays of 24.7
days and 21.8 days for surgeries performed within 0-2 weeks
and 2—4 weeks after infection, respectively. Therefore, our find-
ings suggest a potential correlation between the time interval
from infection to surgery and the length of hospital stay in pa-
tients infected with SARS-CoV-2. Moreover, the length of hos-
pitalization for patients who underwent surgery after 6 weeks of
SARS-CoV-2 infection was comparable to that of patients with-
out SARS-CoV-2 infection (15.7/15.3 days vs. 15.5 days). Those
who underwent surgery within 4 weeks of SARS-CoV-2 infection
showed a higher incidence of major postoperative complications,
such as ICU admission, postoperative pancreatic fistula, postop-
erative hemorrhage, postoperative leakage, and death. Specifically,
patients who underwent surgery 0—2 weeks and 3—4 weeks after
infection required longer stays (24.7 and 21.8 days, respectively)
compared to those who were not infected or infected after more
than 4 weeks. Therefore, the recommended optimal interval for
pancreatic surgery after infection in our study is 4 weeks, different
from the recent consensus, which suggests a recommended timing
of 7 weeks,? based on a baseline validated risk assessment tool.2®
Our conclusions are derived from a prospective observational
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Table 2. Correlations between clinicopathological characteristics and status of SARS-CoV-2 infection

Variables No pre.opera.tive SARS- Preopgrativg SARS- p-value
CoV-2 infection, n = 13 CoV-2 infection, n = 82

Range of age in years 0.719
30-49 2 (15.4%) 17 (20.7%)
50-69 9 (69.2%) 45 (54.9%)
207 2 (15.4%) 20 (24.4%)

Sex 0.925
Female 6 (46.2%) 39 (47.6%)
Male 7 (53.8%) 43 (52.4%)

ASA physical status 0.096
1 3(23.1%) 17 (20.7%)
2 6 (46.2%) 57 (69.5%)
3 4 (30,7%) 8 (9.8%)

Revised cardiac risk index 0.804
0 10 (76.9%) 69 (84.1%)
1 3 (23.1%) 13 (15.9%)

Vaccination 0.867
0 2 (15.4%) 13 (15.9%)
1 0 (0%) 2 (2.4%)
>2 11 (84.6%) 67 (81.7%)

Smoking 0.549
Never 11 (84.6%) 66 (80.5%)
Quit within 6 weeks 1(7.7%) 2 (2.4%)
Quit before 6 weeks 0 (0%) 6 (7.3%)
Yes 1(7.7%) 8(9.8%)

Respiratory comorbidities 0.592
Yes 0 (0%) 6 (7.3%)
No 13 (100%) 76 (92.7%)

Preoperative pneumonia <0.001
No 13 (100%) 39 (47.6%)
Yes, <25% 0 (0%) 42 (51.2%)
Yes, 25-50% 0 (0%) 1(1.2%)

Tumor type 0.8
Benign 8 (61.5%) 50 (61.0%)
Borderline 0 (0%) 6(7.3%)
Malignant 5 (38.5%) 26 (31.7%)

Surgical procedure 0.197
Total Pancreatectomy 0 (0%) 2 (2.4%)
Pancreaticoduodenectomy 5 (38.5%) 53 (64.6%)
Distal Pancreatectomy 7 (53.8%) 22 (26.8%)
Segmental pancreatectomy 1(7.7%) 5(6.1%)

Approach 0.179

(continued)
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Table 2. (continued)

Cancer Screen Prev

Variables No pre'opera.tive SARS- Preopgrativg SARS- Bivallie
CoV-2 infection, n =13 CoV-2 infection, n = 82
Laparoscope 7 (53.8%) 26 (31.7%)
Robotic 1(7.7%) 5(6.1%)
Open 5(38.5%) 51 (62.2%)
Clavien-Dindo classification 1
<3 11 (84.6%) 71 (86.6%)
>3 2 (15.4%) 11 (13.4%)
Postoperative ICU admission 0.576
Yes 2 (15.4%) 15 (18.3%)
No 11 (84.6%) 67 (81.7%)
Postoperative unscheduled reoperation 0.898
Yes 1(7.7%) 11 (13.4%)
No 12 (92.3%) 71 (86.6%)
Postoperative leakage 1
Yes 2 (15.4%) 15 (18.3%)
No 11 (84.6%) 67 (81.7%)
Postoperative pneumonia 1
Yes 1(7.7%) 8(9.8%)
No 12 (92.3%) 74 (90.2%)
Deep vein thrombosis 1
Yes 0 (0%) 1(1.2%)
No 13 (100%) 81 (98.8%)
Postoperative hemorrhage 0.588
Yes 0 (0%) 7 (8.5%)
No 13 (100%) 75 (91.5%)
30-day postoperative mortality 0.441
Yes 0 (0%) 1(1.2%)
No 13 (100%) 81 (98.8%)

Values are number (proportion). ASA, American Association of Anesthesiologists; ICU, intensive care unit; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

cohort study focusing on pancreatic surgery rather than overall sur-
gery. In addition, our study was conducted during a different phase
of the pandemic, when most of the enrolled patients may have been
infected with a less toxic variant of Omicron and thus, had milder
symptoms. Moreover, our study does not draw conclusions from
an epidemiological point of view, but only studies the timing of
surgery from a surgical outcome standpoint. The goal is to provide
surgeons with valuable data to decide the optimal timing of surgery
by gauging the postoperative condition of the patients.

Limitations

Despite our efforts to mitigate potential issues that may arise, there
are still certain limitations to this study that must be acknowl-
edged. First, this study was not conducted as a double-blind clini-
cal trial, and all surgeons and investigators were fully informed of

DOI: 10.14218/CSP.2023.00001S | Volume 2 Issue 4, December 2023

each patient’s condition throughout the study. Second, the limited
number of enrolled cases may constrain the statistical power of
our analyses and contribute to potential bias in the results. Third,
we did not assess the specific variants of infection; hence, we can
only speculate many of the results based on the characteristics and
popularity of the new variants. Therefore, a larger multicenter,
prospective, and double-blind clinical trial is required to further
confirm our findings.

Conclusions

The incidence of major complications did not significantly in-
crease in patients who underwent pancreatic surgery following
SARS-CoV-2 diagnosis. However, it may be much safer if pan-
creatic surgery is performed 4 or more weeks after SARS-CoV-2
infection.
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