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Abstract
Introduction Increased morbimortality in patients with COVID-19 infection who had undergone surgery has raised concerns 
about bariatric surgery safety during the current COVID-19 pandemic. Currently, there is scarce literature on safety outcomes 
after bariatric surgery during the COVID-19 pandemic.
Objectives To determine the risk of symptomatic COVID-19 infection and associated complications during the first 30 days 
after bariatric surgery.
Materials and Methods Prospective observational cohort study including all patients who consecutively underwent primary 
bariatric surgery between August and December 2020.
Results A total of 189 patients were included. Median age and BMI were 36 (17–70) years and 38 (35–41) kg/m2, respec-
tively. Forty percent of patients were women (n = 76), 59.3% (n = 112) underwent sleeve gastrectomy (SG), and 40.7% 
(n = 77) underwent Roux-en-Y gastric bypass (RYGB). All surgeries were performed laparoscopically. The median length of 
postoperative stay was 2 (0–5) days. Postoperative COVID-19 infection was detected in two patients (1.1%): one patient was 
readmitted without the need of intermediate or ICU care, and the other was managed as an outpatient. Major complications 
occurred in three patients (1.6%); none of them was COVID-19 related. Two patients required an unplanned reoperation. No 
patient required intermediate or ICU care, no severe COVID-19 complications were observed, and no mortality was reported.
Conclusion Bariatric surgery can be safely performed during the ongoing pandemic, albeit a low risk of COVID-19 symp-
tomatic infection. Rigorous perioperative COVID-19 institutional protocols are required to perform bariatric surgery safely 
during the current pandemic.
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Introduction

The severe acute respiratory syndrome (SARS) caused by 
the coronavirus 2 (SARS-CoV-2) infection has globally 
spread since early 2020, causing an unprecedented pandemic 
with enormous social, economic, and health consequences. 
At the beginning of the pandemic declared by the World 
Health Organization (WHO) on March 11, 2020, most of the 
elective surgical procedures were canceled. In Chile, phase 
4 of the pandemic was declared on March 15, 2020, and 
several measures were implemented to limit the spread of 
the virus and to optimize human and infrastructural hospital 
resources to face the growing pandemic. In addition, pub-
lic and private health institutions postponed most elective 
surgeries, prioritizing patients with surgical emergencies or 
oncological diseases. As the first wave of the pandemic hit 

Key Points 1. The risk of symptomatic COVID-19 infection after 
primary bariatric surgery is low.
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intermediate or ICU care was required in any of these patients.
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our country, surgical treatment of patients with obesity was 
canceled until surgeries were opened again in August 2020.

After the beginning of the pandemic, evidence showed 
that perioperative COVID-19 infection in patients under-
going unpostponable surgeries significantly increased their 
risk of severe complications and mortality [1]. Moreover, 
early reports also showed unexpected high mortality due 
to COVID-19-associated complications in a set of patients 
undergoing general surgery procedures and bariatric surgery 
early at the beginning of the pandemic [2, 3]. Our group 
reported our perioperative results in a cohort of 701 con-
secutive patients who underwent unpostponable oncologi-
cal and emergency surgeries and found that patients with 
perioperative COVID-19 infection had a higher 30-day rate 
of overall complications, COVID-19-associated complica-
tions, and mortality [4]. We observed a 30-day mortality rate 
of 12.8% in patients with COVID-19 infection and 1.4% in 
patients without infection, which is lower than the 23.8% 
mortality reported in the most extensive study published 
today [1]. Together, the increased risk of surgical complica-
tions due to perioperative COVID-19 infection in patients 
with obesity—one of the most important risk factors for a 
severe COVID-19 infection, as shown by higher hospitaliza-
tion rates, intensive care unit admission, invasive mechani-
cal ventilation, and mortality [5–9]—and potential limited 
access to critical care units during periods of high viral cir-
culating levels have raised concerns about the safety of bari-
atric surgery and have led to suspension of surgical treatment 
of obesity. The implications of these widespread suspensions 
of the most effective treatment for weight loss in patients 
with a higher risk of severe COVID-19 complications are 
still unknown. Surgical scientific societies have developed 
guidelines to safely resume bariatric surgery which along 
with institutional strict perioperative COVID-19 protocols 
allowed the start of surgical procedures [10–12].

Over the last year, few studies have evaluated the safety 
of bariatric surgery during the opening phases between 
COVID-19 pandemic waves. The results are encouraging 
as they show a low risk of postoperative COVID-19 infec-
tion, and therefore a low risk of COVID-19 severe complica-
tions [13–15]. Moreover, preliminary evidence also suggests 
that bariatric surgery could protect against severe forms of 
COVID-19 infection in patients with prior bariatric surgery 
[16].

In this study, we sought to evaluate the safety of bariatric 
surgery by determining the risk of symptomatic COVID-
19 infection and associated complications during the first 
30 days after surgery in a group of consecutive patients 
who underwent primary bariatric surgery during the open-
ing phase for surgery between the first and second waves of 
the COVID-19 pandemic. As a secondary outcome, we also 
determined the risk of severe complications and intermedi-
ate/intensive care unit admission requirements.

Methods

Study Design

This prospective observational cohort study was conducted 
at the Hospital Clínico Pontificia Universidad Católica, 
Chile, between August and December 2020. Our institu-
tional ethics committee reviewed and approved the study.

Patients

We included all patients ≥ 15 years old who consecutively 
underwent a primary laparoscopic Roux-en-Y gastric 
bypass (RYGB) or sleeve gastrectomy (SG) after a mul-
tidisciplinary evaluation at our Center for Obesity Treat-
ment, Department of Digestive Surgery, Pontificia Univer-
sidad Católica, Chile.

Surgical Technique

SG is performed by resecting 75 to 80% of the stomach 
alongside a 50-French bougie beginning 5 to 6 cm from 
the pylorus and ending at the His angle. A running suture 
along the stapler line is routinely performed using an 
absorbable suture. RYGB is performed using five ports, 
constructing a 10–15-cc gastric pouch, with a complete 
transection of the stomach leaving a 150-cm antecolic, 
antegastric alimentary limb and a 50-cm biliary limb. 
Mesenteric defects are routinely closed using a nonabsorb-
able suture. A running suture over the staple line of the 
gastric pouch is routinely performed using an absorbable 
suture. The gastrojejunostomy is performed with a hand-
sewn double-layer technique and calibrated over a 34-F 
bougie.

Clinical Variables and Follow‑up

The following variables were registered for analysis: 
age, gender, comorbidities, body mass index (BMI), 
prior symptomatic SARS-CoV-2 infection, type of sur-
gery (RYGB and SG), hospital length of stay, postopera-
tive symptomatic SARS-CoV-2 infection, morbidity, and 
mortality. Complications were registered and graded using 
the Clavien–Dindo classification [17, 18]. Major compli-
cations were defined as Clavien–Dindo (CD) score ≥ III. 
Postoperative follow-up was carried out until 30 days after 
surgery and included outpatient visits, telemedicine, and 
telephone calls [19]. Reoperations and readmissions were 
also considered within 30 days of surgery.
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Primary and Secondary Outcomes

The primary outcome was symptomatic COVID-19 infec-
tion and associated complications (e.g., pneumonia, respir-
atory distress, need for noninvasive mechanical ventilation 
(IMV), intermediate or ICU care, mortality) during the 
first 30 days after surgery. Secondary outcomes included 
complications CD ≥ III, readmissions, reoperation, and 
need of intermediate or ICU care.

Institutional COVID‑19 Protocol for Elective Surgery

COVID-19 status was determined based on the results of 
viral SARS-CoV-2 RNA detection by quantitative RT-PCR 
up to 48 h before surgery through nasopharyngeal swabs 
according to the standardized technique. Postoperative 
COVID-19 infection was defined in all patients with SARS-
CoV-2 symptoms that tested positive during the 30-day 
follow-up. Institutional protocols were adopted to care for 
patients from arrival to the preoperative, ward, and postop-
erative recovery [4]. During the 30-day follow-up, PCR tests 
were indicated if the patient developed fever or respiratory 
symptoms.

Statistical Analysis

Statistical analysis was performed with SPSS 25 (IBM 
Corp., Armonk, NY). All data are expressed as mean and 
standard deviation or median and range.

Results

During the opening phase for bariatric surgery between 
August and December 2020 of the ongoing COVID-19 
pandemic in Chile, 189 patients underwent a primary lapa-
roscopic bariatric surgery, 112 patients (59.3%) underwent 
SG, and 77 patients (40.7%) underwent RYGB. The median 
age of patients was 36 (17–70) years, and the median BMI 
was 38 (35–41) kg/m2. Table 1 summarizes baseline patient 
characteristics. Before surgery, six (3.2%) patients had 
COVID-19 infection, two patients were asymptomatic, and 
four patients developed a mild symptomatic infection.

During the first 30 days after discharge, symptomatic 
SARS-CoV-2 infection was detected in two patients (1.1%) 
who reported upper respiratory tract infection symptoms. 
One 49-year-old woman developed mild respiratory symp-
toms 18 days after SG and was readmitted for observation. 
At her readmission, no pneumonia was detected on the 
chest CT and did not require intermediate or ICU care. 
After 2 days, the patient was discharged. Another 36-year-
old woman developed symptoms 14 days after SG and was 

managed as an outpatient. Therefore, no severe COVID-
19-related complications were observed in this group of 
patients. Characteristics of patients with perioperative 
SARS-CoV-2 infection are described in Table 2.

After surgery, the median length of postoperative stay 
was 2 days (0–5) (Table 3). No conversion to open surgery 
was reported. Early complications occurred in 12 patients 
(6.3%), of which three (1.6%) were major complications. 
Two patients required reoperation. One RYGB-operated 
patient required early reoperation before discharge due 
to a gastrojejunal anastomosis (GJA) stricture. One SG-
operated patient was readmitted 7 days after discharge due 
to abdominal pain and a slight elevation in white blood 
cell count. An abdominal computed tomography revealed 
no signs of leaks and laminar fluid collection. The attend-
ing surgeon decided to undergo an exploratory laparos-
copy which revealed blood clots along the stapler line 
without intraoperative evidence of leakage. The patient 
was discharged after 6 days; no other complications were 
reported. Importantly, none of those abovementioned 
patients required intermediate or ICU care (Table 4). No 
mortality was reported.

During the first 30 days after surgery, hospital readmis-
sion occurred in seven (3.7%) patients, four after RYGB, 
and three after SG. The causes of hospital readmission 
were dehydration (n = 1), symptomatic COVID-19 infec-
tion (n = 1), bowel obstruction (n = 2), GJA stricture 
(n = 1) that required an endoscopic balloon dilation, and 
abdominal pain (n = 2). Table 5 summarizes the causes of 
hospital readmission.

Table 1  Baseline patient characteristics

RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; ASA, 
American Society of Anesthesiologists; BMI, body mass index.
a Mean ± standard deviation.

Total (n = 189) RYGB (n = 77) SG (n = 112)

Age;  yearsa 37.1 ± 9.8 39.7 ± 9.8 35.3 ± 9.4
Sex
  Male 44 (23.3%) 23 (29.9%) 21 (18.8%)
  Female 145 (76.7%) 54 (70.1%) 91 (81.2%)

ASA classification
  I 21 (11.1%) 9 (11.7%) 12 (10.7%)
  II 167 (88.4%) 68 (88.3%) 99 (88.4%)
  III 1 (0.5%) 0 (0%) 1 (0.9%)

Preoperative BMI
  30–34.9 36 (19%) 7 (9.1%) 29 (25.9%)
  35–39.9 89 (47.1%) 26 (33.8%) 63 (56.3%)

   ≥ 40 64 (33.9%) 44 (57.1%) 20 (17.9%)
Past medical his-

tory of COVID-
19

6 (3.4%) 2 (2.6%) 4 (3.6%)
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Discussion

Concerns about the potential risk of postoperative COVID-
19 infection, along with limited access to intermediate or 
ICU care, have raised concerns regarding the safety of 
bariatric surgery during the ongoing pandemic. Here, we 
report a 1.1% risk of symptomatic COVID-19 infection 
and no associated severe complications. Severe complica-
tions were observed in three patients (1.6%), two of which 
required reoperation. No intermediate or ICU care was 
necessary. Together, these results indicate that bariatric 
surgery can be safely performed during the ongoing pan-
demic, albeit a minor risk for symptomatic COVID-19 
infection during the first 30 days after surgery.

Perioperative COVID-19 infection has negatively 
impacted the safety of patients undergoing surgery, 
increasing complications and mortality rates [1, 4]. Cur-
rently, only a few studies have reported data on the risk of 
perioperative COVID-19 infection and safety outcomes in 
patients undergoing bariatric surgery during the ongoing 
pandemic [13–15, 20]. One study reported 87 consecutive 
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Table 3  Perioperative variables

RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy.
a Mean ± standard deviation.

Total (n = 189) RYGB (n = 77) SG (n = 112)

Type of surgery
  RYGB 77 (40.7%) 77 (100%) 0 (0%)
  SG 112 (59.3%) 0 (0%) 112 (100%)

Additional surgery 17 (9%) 8 (10.4%) 9 (8%)
  Cholecystectomy 14 (7.4%) 6 (7.8%) 8 (7.1%)
  Hernioplasty 2 (1.1%) 1 (1.3%) 1 (0.9%)
  Other 1 (0.5%) 1 (1.3%) 0 (0%)

Length of postop-
erative stay;  daysa

1.9 ± 0.7 2.1 ± 0.7 1.8 ± 0.6

Table 4  Early complications

RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy.

Total (n = 189) RYGB (n = 77) SG (n = 112)

Postoperative 
COVID-19 
infection

2 (1.1%) 0 (0%) 2 (1.8%)

Clavien–Dindo
  I–II 9 (4.2%) 5 (6.4%) 4 (3.6%)
  ≥ III 3 (1.6%) 2 (2.6%) 1 (0.9%)

Mortality 0 (0%) 0 (0%) 0 (0%)
Reoperation 2 (1.1%) 1 (1.3%) 1 (0.9%)
Readmission 7 (3.7%) 4 (5.2%) 3 (2.7%)
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patients who underwent SG during the opening phase 
between the first and second COVID-19 waves [14]. Post-
operative symptomatic COVID-19 infection was reported 
in 6.3% of patients, with one patient having COVID-asso-
ciated pneumonia during the first day after surgery with 
a negative preoperative PCR test. Another study involv-
ing 300 consecutive patients reported no symptomatic 
COVID-19 infection during the first 30 days after surgery 
[15]. Another study that included 178 patients reported 
3.4% of patients who tested positive for COVID-19 with-
out COVID-19-related readmission or mortality [20]. 
Finally, in the most extensive study that included 2001 
patients from different countries, symptomatic COVID-19 
infection was reported in 0.5% (n = 10) patients during the 
first 30 days after surgery [13]. No mortality nor pulmo-
nary complication in this group of patients was reported 
[13]. Our results are similar, with a low risk of postop-
erative symptomatic COVID-19 infection or associated 
severe complications. Moreover, we also reported a low 
rate of 30-day severe complications of 1.6%. Finally, no 
intermediate or ICU care was required in the management 
of patients with complications in this study. The safety 
of bariatric surgery and the low risk of COVID-19 infec-
tion shown in our and previous studies are encouraging. 
It is possible that we will continue to face the challenges 
imposed by the current pandemic in the foreseeing future; 
therefore, safe access to the most effective treatment in 
patients with obesity needs to continue. Of importance is 
the observation of the low rate of perioperative COVID-19 
infection and severe complications in patients undergoing 
bariatric surgery compared with the high risk of compli-
cations shown in the previous where 40–50% of patients 
developed pulmonary complications and had mortality 
rates between 20 and 25% [2, 21–29]. However, these dif-
ferences may be explained because these studies differ 
in the time of the pandemic (early vs. late), the types of 
surgical procedures performed, patients’ characteristics, 
and the existence of perioperative COVID-19 protocols. 

Despite these dissimilarities, the low rates of periopera-
tive COVID-19 infection and related complications in our 
and other studies indicate that bariatric surgery can be 
safely performed during opening periods of the ongoing 
pandemic.

Another concern is the risk of severe complications that 
can require intermediate or ICU beds, which are limited 
in most institutions during high circulating periods of the 
SARS-CoV-19 virus. Bariatric surgery has shown to be a 
safe intervention, with a low risk of severe complications 
and mortality. In this study, overall complications and major 
complications were 6.3% and 1.6%, respectively. No mortal-
ity was reported, and no need for an intermediate or ICU bed 
was required. These results are in accordance with previous 
studies that report overall complications rates between 1 and 
6.8%, major complications between 1 and 2.4%, and mortal-
ity rates between 0 and 0.5% [13–15, 20]. Combined, these 
results are in line with pre-pandemic reported outcomes, 
indicating the safety of bariatric surgery with morbidity and 
mortality rates of 5% or less and 0.1%, respectively [30].

In addition to the safety of bariatric surgery and its well-
known health benefits, new evidence indicates that it can 
also decrease the risk of severe forms of COVID-19 infec-
tion. A retrospective matched cohort studied the rate of 
hospital admissions, ICU care, need of IMV, and mortality 
between a control group of 330 patients with obesity and 33 
patients with a prior bariatric surgery who tested positive 
for COVID-19. Patients with prior bariatric surgery had a 
lower rate of hospitalization, no need for ICU or IMV, and 
no mortality [31]. These results were further confirmed by 
a recently published meta-analysis that included patients 
with prior bariatric surgery and COVID-19 infection, which 
showed 78% and 72% risk reductions in mortality and hos-
pitalization compared to patients with obesity without bari-
atric surgery [16]. Altogether, these findings indicate that 
bariatric surgery appears to protect a high-risk population 
from severe COVID-19 infection in the current pandemic 
context.

Table 5  Characteristics of readmitted patients

BMI, body mass index; RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; F, female; M, male; GJA, gastrojejunal anastomosis.

Age Sex Preop-
erative 
BMI

Type of surgery Length of 
postoperative 
stay

Cause of readmission Days to 
readmis-
sion

Reoperation/intervention

Patient 1 21 F 40 SG 3 Dehydration 24 No
Patient 2 49 F 36 SG 3 COVID symptomatic infection 18 No
Patient 3 26 M 44 RYGB 2 Abdominal pain 7 No
Patient 4 54 F 39 RYGB 2 Ileus 10 No
Patient 5 33 M 38 RYGB 2 Ileus 9 No
Patient 6 43 M 39 RYGB 1 GJA stricture 25 Yes, balloon dilatation
Patient 7 48 F 36 SG 3 Abdominal pain 7 Yes, exploratory laparoscopy
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Our study has limitations and strengths. One limita-
tion is that the testing for postoperative COVID-19 infec-
tion was only performed in symptomatic patients, which 
could have underestimated the overall rate of postoperative 
COVID-19 infection. However, asymptomatic COVID-19 
infection poses no significant risk for severe complica-
tions, and thus the clinical impact is limited. Also, it is 
important to consider that the opening phase for bariat-
ric surgery occurred when SARS-CoV-2 viral circulation 
levels were low; thus, we cannot extrapolate these results 
when circulating viral levels are higher. A strength of our 
study is that we have a 100% follow-up of all our 189 
patients during the first 30 days after discharge, and we 
were able to use the same rigorous COVID-19 protocol 
and recommendations that we used in the early phases of 
the pandemic for unpostponable surgeries, with positive 
results [4].

The actual COVID-19 pandemic is a serious risk for 
patients with obesity, as shown by higher rates of severe 
infection, hospitalization, and mortality. While confine-
ment measures have an emphasis on decreasing the spread 
of the virus, protecting vulnerable populations which 
include patients with obesity, at the same time these have 
limited the comprehensive care of this group of patients. 
Evidence has shown that confinement promotes unhealthy 
diets, decreases physical activity, affects mental health, 
and delays medical care [32], in addition to the deleteri-
ous effects of restriction and limitation to bariatric surgery 
[33]. Therefore, the safe resumption of bariatric surgery 
during this pandemic is of critical importance.

Our results summarize the clinical outcomes of con-
secutive patients who underwent primary bariatric sur-
gery between the first and second waves of the COVID-19 
pandemic in Chile. New studies and other experimental 
designs will be necessary to determine the safety of bari-
atric surgery procedures during this pandemic and eluci-
date its role with COVID-19 infection and its effectiveness 
regarding short- and long-term weight loss.

Conclusion

Bariatric surgery can still be safely performed during the 
current pandemic with a low risk of postoperative symp-
tomatic COVID-19 and severe complications. Due to 
the safety profile of bariatric surgery and the increased 
risk of severe complications due to COVID-19 infection, 
resumption of surgical treatment of obesity and its associ-
ated diseases must be based on local criteria and adjusted 
protocols from current guidelines to offer a safe procedure.
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