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Abstract
Background: The SARS-CoV-2 pandemic has had a significant impact on healthcare delivery. As 
resources are reallocated, surgery for benign conditions such as gallstone disease is often given low 
priority. We do not know how this has affected the risk of patients with uncomplicated gallstone 
disease to develop acute cholecystitis, biliary pancreatitis, or obstructive jaundice.
Methods: The study was based on the population-based Swedish Register of Gallstone Surgery 
and Endoscopic Retrograde Cholangiopancreatography. The period prior to the first cases 
of COVID-19 in Sweden, that is, April 2015–March 2020, was compared to the period April 
2020–March 2021 during the pandemic. Stratification was made for factors potentially related to 
priority decisions.
Results: Altogether, 78,211 procedures were performed during the period of the study. The 
ratio of procedures performed during April 2020–March 2021 in the previous 5 years was 0.960 
(p = 0.113). The ratio of procedures on patients aged <65 years was 0.945 (p = 0.008), on patients 
aged 65–80 years was 0.964 (p = 0.423), on patients aged >80 years was 1.336 (p = 0.025), on men 
was 1.001 (p = 0.841), on women was 0.934 (p = 0.006), on procedures completed laparoscopically 
was 0.964 (p = 0.190), on procedures completed with open approach was 0.659 (p = 0.044), on acute 
procedures was 1.218 (p = 0.016), on planned procedures was 0.791 (p < 0.001), on procedures 
performed for biliary colic was 0.808 (p < 0.001), on procedures performed for acute cholecystitis 
was 1.274 (p = 0.012), for biliary pancreatitis was 1.192 (p = 0.037), and for obstructive jaundice was 
1.366 (p = 0.008).
Conclusions: The COVID-19 has had a great impact on how gallstone surgery has been organized 
over the last 2 years. The decreased number of planned procedures probably reflects the reallocation 
of resources during the pandemic. However, whether the increasing number of acute procedures 
is the result of postponed planned surgery or a continuation of a long-term trend toward more 
acute surgery remains unanswered. Further studies are needed to assess and evaluate how this has 
affected public health and health economics.
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Background

The SARS-CoV-19 (COVID-19) pandemic has had an 
enormous impact on public health worldwide.1 There are 
detailed reports on the mortality and morbidity of patients 
diagnosed with COVID-19, including immediate and long-
term outcomes of the disease. The secondary effects of the 
pandemic, in particular the consequences of the reorganiza-
tion to meet the immense demand for resources required to 
manage a large number of patients in need of intensive 
care, have only partly been described. To cope with the 
great influx of COVID-19 patients, elective surgical proce-
dures for benign conditions such as uncomplicated gall-
stone disease and hernia have often been suspended or 
limited during the pandemic,2,3 whereas great efforts are 
made to care for patients with potentially life-threatening 
conditions such as malignancy, cardiovascular disease, and 
severe trauma.

In most cases, surgery for gallstone disease is performed 
with the intention to relieve symptoms related to biliary colic 
in patients with uncomplicated gallstone disease. However, 
the natural course of gallstone disease is not fully known. 
Although gallstone disease, in general, is a benign condition, 
there is a low but not negligible risk of developing serious 
sequelae, including acute cholecystitis, biliary pancreatitis, 
acute cholangitis, and obstructive jaundice.4–6 The prevalence 
of gallstone disease has been explored in several screening 
studies,7,8 but there are few studies on the risk of progress 
from biliary colic to conditions associated with potential 
morbidity and mortality. It is thus difficult to assess whether 
a high surgery rate prevents the development of complicated 
gallstone disease.9 Indeed, there are indications that a more 
restrictive strategy toward stepwise selection for cholecystec-
tomy may be beneficial.10 On the other hand, it is possible 
that patients who are withheld surgery for gallstone disease 
develop chronic cholecystitis.

The aims of the present study were to describe how 
COVID-19 has affected the rate of gallstone surgery and to 
see whether this has led to a rebound increase in complica-
tions secondary to gallstone disease.

Material and methods

The study was based on the Swedish Register of Gallstone 
Surgery and Endoscopic Retrograde Cholangiopancreatography 
(ERCP), GallRiks. Since 2015 this register has covered more 
than 90% of all gallstone surgery performed, including chol-
ecystectomy and ERCP. Patient- and procedure-related data, 
including intraoperative and postoperative complications 
within 30 days, are prospectively registered. Consent from the 
patient to participate in register-based research is required for 
registration in GallRiks. Patients have the right to withdraw 
their personal data from the register at any time, although that 
is very rarely the case.11

The first wave of COVID-19 (April–July 2020) in Sweden 
was followed by a second wave (October 2020–February 
2021) and a third wave (February–May 2021).12

The period preceding the first cases of COVID-19 in 
Sweden, that is, April 2015–March 2020, was compared with 
the pandemic period and presented as bar diagrams. The ratio 
of procedures performed during April 2020–March 2021was 
compared with the mean number of procedures performed 
the previous five years, stratifying for sex, age, acute and 
elective surgery, indication for surgery, surgical approach, 
finding of chronic cholecystitis, and postoperative complica-
tions and mortality.

Data on waiting time to surgery were obtained from the 
Swedish Association of Local Authorities and Regions.13

The study was approved by the Swedish Ethics Review 
Authority (2021-02843).

Results

Baseline characteristics are presented in Table 1. The ratios of 
the number of procedures performed during April 2020–March 
2021 to the mean annual number of procedures performed dur-
ing April 2015–March 2020 are presented in Table 2. The total 
number of cholecystectomies carried out during the period of 
the pandemic versus the mean number of procedures per-
formed before the pandemic are presented in Figs 1 and 2. 
During the pandemic, the surgery rate in patients aged 
⩾80 years and the rate of acute cholecystectomies increased 
significantly, whereas the surgery rate for patients below 
65 years, women, converted laparoscopic cholecystectomy, 
elective procedures, and procedures performed for biliary colic 
as sole indication decreased significantly. The trend toward an 
increasing number of acute procedures was, however, seen 
already before the onset of the pandemic (Fig. 2). When strati-
fying for indication for surgery, the differences between men 
and women were very small (Table 2).

According to the Swedish Association of Local Authorities 
and Regions, there were 567 (79%) of 714 patients undergo-
ing planned cholecystectomy within 90 days after decision on 
surgery in January 2020. In July 2020, January 2021, and July 
2021, the percentages undergoing surgery within 90 days 
were 279/316 (88%), 251/333 (75%), and 194/203 (96%).

Discussion

A rapid decrease in the number of procedures performed for 
uncomplicated gallstone disease was seen during the first 
wave of the COVID-19 pandemic. The number of patients 
undergoing cholecystectomy decreased by more than one-
third during April 2020. During the months following the 
decrease, a very moderate increase in the number of proce-
dures performed for acute cholecystitis, biliary pancreatitis, 
and obstructive jaundice were seen. This increase may partly 
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be explained by a rebound mechanism caused by an increase 
in gallstone-related complications in patients who have had 
to wait too long for surgery. It could also reflect a long-term 
trend toward an increased tendency to perform surgery on 
these indications. There was a moderate increase in cholecys-
tectomies performed as acute procedures during the pan-
demic. The lack of change in surgery rate in men and the 
decreased rate in women is explained by the fact that surgery 
for uncomplicated gallstone disease is more common in 
women compared to men.14

Over the last decade, surgery for gallstone disease has been 
more common in octogenarians.15 This is probably due to an 
increased life expectancy in the population as well as a lower 
threshold for surgery in the elderly and frail.16 This trend per-
sisted without interruption during the pandemic, even though 
lockdown and limitation of contacts are considered more 
imperative for the elderly (Fig. 2). There is a relative prepon-
derance of complicated gallstone disease in patients aged over 
80 years, which could explain why urgent surgery is prioritized 
in this group. The number of procedures carried out for obstruc-
tive jaundice increased during the pandemic, which may be 
explained by an accumulated group of patients with stones 
migrating from the gallbladder to the common bile duct or by 
an increasing percentage of common bile duct stones being 
detected intraoperatively. There was, however, no increase in 
the number of ERCPs performed for common bile duct stones.

At the start of the COVID-19 pandemic, a large number of 
operations were expected to be canceled due to a change in 

priorities.17 However, although a large number of procedures 
were postponed during the first 2 months, there was only a 
minor subsequent increase in the rate of emergency proce-
dures. Nevertheless, the accumulated number of patients in 
need of elective surgery may be expected to increase due to 
the reduced number of planned procedures during the first 2 
months of the epidemic. Efforts have been made to catch up 
with the need for gallstone surgery during 2021, but there are 
no data on the number of patients suffering from sympto-
matic gallstone disease who are still waiting for surgery.

According to the Swedish Association of Local Authorities 
and Regions, the number of patients on the waiting list did 
not increase substantially during the pandemic. The data from 
2021 are, however, incomplete. It is thus difficult to assess 
whether the pandemic has affected the number of patients 
waiting for planned gallstone surgery.

During the first year of the pandemic, concerns were 
raised about the possible mechanism of SARS-CoV-2 trans-
mission through aerosols created in the operation room dur-
ing laparoscopic procedures.18 Later studies, however, 
showed that this concern to be exaggerated. Laparoscopic 
cholecystectomy was therefore recommended as the treat-
ment of choice for acute cholecystitis by several European 
surgical societies, even during the ongoing pandemic.19 A 
decrease in the number of cholecystectomies completed with 
open technique was seen during the pandemic, but this could 
have been the end of a long-term trend of abandoning open 
methods.

Table 1.  Baseline characteristics.

April 2015–March 2020
(N = 65,614)

April 2020–March 2021 
(N = 12,597)

Entire cohort 
(N = 78,211)

Sex

  Men 23,549 (35.9%) 4744 (37.7%) 28,293 (36.2%)

  Women 42,059 (64.1%) 7853 (62.3%) 49,912 (63.8%)

  Not registered/unknown 6 (0.0%) 0 (0.0%) 6 (0.0%)

Age

  <80 years 48,283 (73.6%) 9126 (72.4%) 57,409 (73.4%)

  65–80 years 15,583 (23.7%) 3004 (23.8%) 18,587 (23.8%)

  >80 years 1748 (2.7%) 467 (3.5%) 2215 (2.8%)

Indication for surgery

  Biliary colic 32,431 (49.4%) 5270 (41.8%) 37,701 (48.2%)

 � Acute cholecystitis, biliary pancreatitis or obstructive jaundice 31,455 (47.9%) 7076 (56.2%) 38,531 (49.3%)

  Other/data missing 1728 (2.6%) 251 (1.9%) 1979 (2.5%)

Acute/elective surgery

  Acute surgery 25,927 (39.5%) 6315 (50.1%) 32,242 (41.2%)

  Elective surgery 39,687 (60.5%) 6282 (49.9%) 45,969 (58.8%)

Approach

  Laparoscopic cholecystectomy 60,831 (92.7%) 11,810 (93.6%) 72,641(92.9%)

  Laparoscopic converted to open 3077 (4.7%) 509 (4.0%) 3586 (4.6%)

  Cholecystectomy through minilaparotomy 174 (0.3%) 15 (0.1%) 189 (0.2%)

  Conventional open cholecystectomy 1437 (2.2%) 196 (1.6%) 1633 (2.1%)

  Other approaches/not completed cholecystectomy 95 (0.1%) 67 (0.4%) 162 (0.2%)
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The data presented here could be extrapolated to most 
Western countries, although the external validity to some 
extent is limited by conditions specific for Sweden. The lock-
down has not been as extensive in Sweden as in most other 
European countries. This may have affected the burden on the 
healthcare system as well as the readiness to reallocate 
resources. Furthermore, the majority of units where gallstone 
surgery is performed are part of the public healthcare system, 
which may also have affected the resilience of the healthcare 
system.

There may have been patients suffering from gallstone-
related complications during the pandemic, which were not 
treated surgically. Since only surgical and endoscopic pro-
cedures are reported to GallRiks, we have no data on 
patients with acute cholecystitis treated with cholecystos-
tomy or patients with biliary pancreatitis or obstructive 
jaundice that are managed conservatively. The present study 
may thus have underestimated the impact of the pandemic 

on the management of patients with complicated gallstone 
disease.20 There was, however, no increase in the complica-
tion rate or postoperative mortality (Table 2).

During the beginning of the pandemic, there was a great 
fear of an increase in the incidence of secondary complica-
tions to the gallstone disease when planned procedures 
were postponed. The increase in the number of acute proce-
dures may to some extent reflect this backlash effect. There 
was, however, a trend toward more acute procedures 
already before the onset of the pandemic (Fig. 2). The 
increase during the pandemic may thus be a continuation of 
the same trend.

In summary, the COVID-19 pandemic has had a signifi-
cant impact on how gallstone surgery has been organized 
over the last 2 years in Sweden. There was only a minor 
rebound effect resulting in an increase in operations for com-
plicated gallstone disease. Nevertheless, the COVID pan-
demic has caused a heavy burden on the public healthcare 

Table 2.  Ratio of procedures performed during the pandemic (April 2020–March 2021) to mean annual number of procedures 
performed before the pandemic (April 2015–March 2020).

Mean annual number of 
procedures during April 
2015–March 2020

Procedures during April 
2020–March 2021

Ratio p

All cholecystectomies 13 123 12 597 0.960 0.113

Age

  <65 years 9657 9126 0.945 0.008

  65–80 years 3117 3004 0.964 0.423

  >80 years 350 467 1.336 0.025

Sex

  Men 4710 4744 1.001 0.841

    Men: indication uncomplicated biliary colic 1659 1335 0.805 <0.001

  �  Men: indication acute cholecystitis, biliary pancreatitis, or 
obstructive jaundice (ongoing or previous)

2911 3304 1.135 0.063

  Women 8412 7853 0.934 0.006

    Women: indication uncomplicated biliary colic 4827 3934 0.815 <0.001

  �  Women: indication acute cholecystitis, biliary pancreatitis, 
or obstructive jaundice (ongoing or previous)

3623 4071 1.124 0.053

Approach

  Completed laparoscopically 12,782 12,319 0.964 0.190

  Completed as open procedure 322 211 0.659 0.044

Acute/elective procedures

  Acute 5185 6315 1.218 0.016

  Elective 7938 6282 0.791 <0.001

Indication for surgery

  Uncomplicated biliary colic 6486 5270 0.812 <0.001

  Acute cholecystitis (ongoing) 3066 3907 1.274 0.012

  Biliary pancreatitis (ongoing) 685 816 1.192 0.037

  Obstructive jaundice (ongoing) 1522 2080 1.366 0.008

Findings of chronic cholecystitis 2782 2540 0.913 0.001

Postoperative complications 1100 1060 0.964 0.492

ERCP performed for common bile duct stones 3366 3363 1.000 0.974

Mortality within 30 days 21 18 0.857 0.131

ERCP: endoscopic retrograde cholangiopancreatography.
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system as patients in need of elective surgery have been with-
held treatment. Further studies are needed to assess and to 
evaluate how this has affected public health and health eco-
nomics in the long run.
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Fig. 1.  Planned procedures carried out at 2015–2020. The blue line indicates the mean annual 
number of procedures performed.

Fig. 2.  Emergency procedures carried out at 2015–2020. The blue line indicates the mean annual 
number of procedures performed.
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