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Abstract
Background: COVID-19 pandemic has impacted the Italian National Health Care system at many different levels,
causing a complete reorganization of surgical wards. In this context, our study retrospectively analysed the management strategy for patients with acute cholecystitis.
Methods: We analysed all patients admitted to our Emergency Department for acute cholecystitis between February
and April 2020 and we graded each case according to 2018 Tokyo Guidelines. All patients were tested for positivity
to SARS-CoV-2 and received an initial conservative treatment. We focused on patients submitted to cholecystostomy
during the acute phase of pandemic and their subsequent disease evolution.
Results: Thirty-seven patients were admitted for acute cholecystitis (13 grade I, 16 grade II, 8 grade III). According to
Tokyo Guidelines (2018), patients were successfully treated with antibiotic only, bedside percutaneous transhepatic
gallbladder drainage (PC) and laparoscopic cholecystectomy (LC) in 29.7%, 21.6% and 48.7% of cases respectively.
Therapeutic strategy of three out of 8 cases, otherwise fit for surgery, submitted to bedside percutaneous transhepatic
gallbladder drainage (37.5%), were directly modified by COVID-19 pandemic: one due to the SARS-CoV-2 positivity, while two others due to unavailability of operating room and intensive care unit for post-operative monitoring
respectively. Overall success rate of percutaneous cholecystostomy was of 87.5%. The mean post-procedural hospitalization length was 9 days, and no related adverse events were observed apart from transient parietal bleeding, conservatively treated. Once discharged, two patients required readmission because of acute biliary symptoms. Median
time of drainage removal was 43 days and only 50% patients thereafter underwent cholecystectomy.
Conclusions: Percutaneous cholecystostomy has shown to be an effective and safe treatment thus acquiring an
increased relevance in the first phase of the pandemic. Nowadays, considering we are forced to live with the SARSCoV-2 virus, PC should be considered as a virtuous, alternative tool for potentially all COVID-19 positive patients and
selectively for negative cases unresponsive to conservative therapy and unfit for surgery.
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Background
COVID-19 is a respiratory tract infection caused by the
new SARS-CoV-2 virus, firstly recognized in December
2019 in Wuhan city, Hubei, China.
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Globally,
on
January
2021,
there
have
been 85.929.428 confirmed cases of COVID-19, including 1.876.100 deaths, reported to WHO [1]. The first
Italian case has been notified in Codogno (Lodi, Lombardy) on the 21st of February 2020 [2].
After that, the infection rapidly spread throughout
Italy and we are currently counting a total of 2.201.945
confirmed cases with 76.877 deaths [1]. Among Italian
regions, COVID-19 struck Lombardy the most with
493.022 positive cases, of which 73.069 in the city of
Milan [3].During the first two months of the pandemic,
from March to April 2020, our Emergency Department
(ED) has been quickly re-adapted in order to face the
incoming crisis. The majority of human and economic
resources were allocated for the symptomatic patients’
care in the ED. The activity of the different surgical specialties was temporarily reorganized by incorporating
the urgent and oncologic cases of all surgical branches
into one single common ward (30 beds).
The beginning of the pandemic represented a challenge under many aspects, most importantly ensuring
the safety for both patients and healthcare workers.
Clear instructions on the management of acute surgical
disease in COVID-19 patients were initially lacking.
We often deviated from the traditional therapeutic pathway because lack of resources, namely nurses,
anaesthesiologists and availability of ICU beds. In this
context of general unpreparedness, the secular Hippocrates principle of “primum non nocere” became even
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harder to achieved, as witnessed by other colleagues
[4].
Afterward, thanks to a better understanding of the evolution of the global pandemic, we adopted COVID-19
specific guidelines published as time passed by.
In our study, we retrospectively analysed our temporary management strategy for acute cholecystitis (AC)
and how it has been influenced by the initial acute phase
of COVID-19 pandemic in Italy.

Methods
Study design

We retrieved medical records of all patients admitted to
our Emergency Department for Acute Cholecystitis (AC)
from February 2
 7th to April 30th, 2020. We graded the
severity of each AC according to the 2018 Tokyo Guidelines (TG-18) [5]. The American Society of Anesthesiologists score (ASA) and the Charlson Comorbidity Index
(CCI) were adopted to evaluate the surgical risk [6, 7].
We also estimated the SARS-CoV-2 infection risk by
administering a questionnaire regarding COVID-19
symptomatology and possible contacts with infected
cases. Moreover, all patients were tested for positivity to
SARS-CoV-2 by means of a nasopharyngeal swab.
With regards to the standard indications provided
by the Tokyo Guidelines, we introduced, due to force
majeure, COVID as a variable (Fig. 1): in case of positivity
to SARS-CoV-2, patients were admitted to COVID-dedicated wards and they were treated conservatively (antibiotic versus bedside percutaneous drainage). Otherwise,

Fig. 1 Flowchart of patients affected by acute cholecystitis during the outbreak period of SARS-CoV-2 infection (NPS: nasopharyngeal swab; TG-18:
Tokyo Guidelines 2018; OR: operative room; ICU: intensive care unit)
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if nasopharyngeal swabs were negative and considering
the limited availability of operating theatres and medical
staff, we adopted conservative strategy whenever possible, thus reserving surgery for selected patients only. This
approach was found to be in line with Italian national
surgical protocols and with the American College of Surgeons and the Royal College COVID-19 guidelines [8, 9].
When antibiotic therapy failed, cholecystectomy was recommended, according to the TG-18 [5]. Finally, patients
showing no benefits from antibiotic treatment, but considered not suitable for surgery received bedside percutaneous cholecystostomy (PC).
Design, data acquisition, statistical methods and
manuscript preparation were carried out according to
STROBE guidelines for the strengthening of the reporting of observational studies [10].
Ethics statement

This study was conducted in accordance with the Declaration of Helsinki (6th revision, 2008) of the World
Medical Association. The study was approved by the
Institutional Review Committee (IRC) of the Department
of Health Sciences, University of Milan (Italy). Patient’s
informed consent was not required for this study, due to
its retrospective nature.
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Table 1 Demographic, Clinical and Operative Data of Patients
Age (yo—mean and range)
Male

During the first phase of COVID-19 pandemic, we
observed 37 patients admitted to ED for AC. The mean
age of our patients was 64 (range: 38–94 yo) with a slight
male prevalence (56.7%). Patients were stratified according to the TG-18: 13 grade I, 16 grade II and 8 grade III.
The remaining demographic, clinical and perioperative characteristics of our population are summarized in
Table 1.
One patient resulted SARS-CoV-2 positive and was
admitted to the Internal Medicine COVID ward where
he was treated conservatively (antibiotics, fluid resuscitation and bowel rest). Three days after the beginning
of antibiotic therapy, the patient developed early clinical
features of sepsis and underwent an emergency bedside
PC. This procedure improved the clinical picture and the
patient was discharged on the tenth day after the nasopharyngeal swab test negativitization.
In SARS-CoV-2 negative patients, a complete resolution of AC was achieved with only antibiotic therapy
in 11 out of 36 cases (30.5%). Eighteen patients (50%)
with a low surgical risk (ASA 1–2, CCI < 6 and < 75 yo)
underwent laparoscopic cholecystectomy (LC) following the initial antibiotic therapy. Among SARS-CoV-2
negative patients, PC was performed in 7 cases (19.4%),
of which 1 patient grade I, 3 grade II and 3 grade III,

21 (56.7%)

Female

16 (43.3%)

 BMIa (mean ± SD)

26. 5 (± 3.9)

1–2

27 (72.9%)

3–4

10 (27.1%)

ASAb score (%)

CCIc (%)
  < 6

32 (86.5%)

  ≥ 6

5 (13.5%)

Severity grade according to 2018 Tokyo Guidelines (%)
Grade I

13 (35.1%)

Grade II

16 (43.3%)

Grade III

8 (21.6%)

Treatment (%)
Antibiotics only

11 (29.7%)

 PCd

8 (21.6%)

 LCe
a

18 (48.6%)
b

c

Body Mass Index; American Society of Anesthesiology; Charlson Comorbidity
Index; d Percutaneous cholecystostomy; eLaparsocopic cholecystectomy

Table 2 Therapeutic approaches according to severity grades
(TG-18a)

Results
Overall results

64 (38–94)

Sex (%)

Grade I

Grade II

Grade III

Antibiotics only

0

7 (43.7%)

4 (50%)

PCb

2 (15.4%)

3 (18.7%)

3 (37.5%)

LCc

11 (84.6%)

6 (37.6%)

1 (12.5%)

a

2018 Tokyo Guidelines; b Percutaneous cholecystostomy; c Laparoscopic
cholecystectomy

according to TG-18 AC severity grading. Success rate
of PC was of 87.5% and the mean post-procedural
hospitalization length was 9 days (± 3 days). Only one
patient required emergency LC due to a persistent
septic status 5 days after the drainage placement. The
following post-operative course was regular and the
patient was discharged on the third post-operative day
(POD). The allocation of different approaches according to AC severity is summarized in Table 2. Of 8
patients receiving a cholecystostomy, one experienced
an immediate complication (transient parietal bleeding) requiring conservative treatment (blood transfusion and endovenous infusion of tranexamic acid). Two
patients (25%) required readmission after PC due to the
development of cholecystitis and cholangitis; they were
both treated conservatively.
Average time of drainage removal was 43 days (range
5 to 83), and only half of patients were definitively submitted to LC.
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Results according to TG‑18 severity grading
Grade I

Almost all patients (11/13) were considered fit for surgery (ASA1-2, CCI < 6 and age < 75 yo) and were admitted to the ED within the optimal timeframe (symptoms
onset < 72 h) to be managed by early LC. We did not
experience any conversion to laparotomy. Two patients
developed post-operative jaundice due to residual common bile duct stones requiring ERCP. One patient had
post-operative fever due to a 15 mm fluid collection
in the gallbladder bed, successfully treated with antibiotics. In all these cases, the remaining postoperative course was uneventful and all patients recovered
successfully. The mean hospital stay was 5 days (range
2–12).
Two cases were treated with PC. One patient with
high surgical risk (ASA 3, CCI 6, 88 yo) did not respond
to broad spectrum antibiotics and received a bedside
PC. The second case is represented by a 58 years-old
man, fit for surgery, but SARS-Cov2 positive: therefore,
the patient received upfront PC (Fig. 2).
Grade II

Out of 16 patients, 7 showed a resolution of the clinical picture by means of antibiotic therapy alone. In
seven patients with low surgical risk (ASA 1–2, CCI < 6
and age < 75 yo), early LC was indicated: of these, one
patient could not be operated due to operating room
staff unavailability caused by the COVID emergency.
This patient was treated with percutaneous drainage.
Two patients did not respond to antibiotic and were
also considered not fit for surgery (ASA 3, CCI > 6 and

Fig. 2 Treatment strategy in Grade I acute cholecystitis

Page 4 of 8

age > 75 yo); therefore, they underwent bedside PC
(Fig. 3).
Grade III

Fifty percent (4/8) of cases showed a resolution of the
clinical picture with conservative treatment alone. A
young patient with low surgical risk (ASA 1, CCI 0)
underwent surgical treatment due to lack of response
to antibiotic therapy. Three patients underwent a bedside PC: two elderly patients with many comorbidities
(ASA > 3, CCI > 4) and a young, asthmatic female that
would have required post-operative ICU monitoring.
(Fig. 4).

Discussion
The first acute phase of SARS-CoV-2 outbreak (from February to April 2020) had a significant impact on elective
and emergency surgical care in Italy and especially in
Lombardy.
Chinese preliminary data reported that asymptomatic
COVID-19-positive patients undergoing surgery early
developed pneumonia with increased global mortality
rate and unfavorable clinical outcomes [11]. Therefore,
most elective surgery has been postponed, especially procedures that would have required intensive care support
[12].
Our Surgical Departments were completely reorganized: urgent and oncologic cases of all surgical branches
(General, Vascular, Otolaryngology, Maxillofacial Surgery, Urology and Thoracic Surgery) were incorporated
in a single surgical ward. This led to competition among
different specialists for access to the limited operating
rooms. Oncologic patients at high risk of COVID-19
complications (elderly with many comorbidities) were
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Fig. 3 Treatment strategy in Grade II acute cholecystitis

Fig. 4 Treatment strategy in Grade III acute cholecystitis

offered neoadjuvant treatments, while definitive surgery was delayed. At first, there was lack of evidence and
guideline about the management of the patients admitted
in the emergency room (ER) with acute surgical pathologies. On the other hand, several surgical societies have
only later released their position statements [8, 9, 13, 14].
The British Intercollegiate General Surgery Guidance
(BIGSG) on COVID-19 stated that during the COVID-19

pandemic, whenever non-operative management is possible (such as for early appendicitis and acute cholecystitis), this should be pursued [9].
BIGSG recommended either non-surgical management
or the utilization of a percutaneous cholecystostomy tube
for the management of acute biliary disease [9].
This new approach clashed on gold standard
approach, where early laparoscopic cholecystectomy was
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recommended, while cholecystostomy was reserved only
for those patients considered unfit for surgery [4, 15].
According to this, other surgical societies, such as the
Società Italiana di Chirurgia Endoscopica (SICE), Society
of American Gastrointestinal and Endoscopic Surgeons
(SAGES) and the European Association for Endoscopic
Surgery (EAES) have recommended a more patient/hospital-centered and conservative approach [13, 14].
According to those advices, we adopted a paradigm
shift towards a non-operative management for some
acute surgical pathologies, including acute biliary diseases, in our Surgical Department during the first pandemic phase.
We shifted 3 patients with acute cholecysitits towards a
PC instead of urgent laparoscopic cholecystectomy; one
case was due to SARS-CoV-2 positivity, and two cases
because of unavailability of operative room and postoperative ICU beds. In the other 5 patients, the choice
to perform PC fulfilled Tokyo guidelines, regardless pandemic conditioning.
In the following months, a great deal of papers has
been published and they now constitute a solid knowledge about the management of surgical patients in the
COVID-19 era [16–22].
The most important findings concerned mortality and
pulmonary complications in patients undergoing surgery
with pre- or peri-operative SARS-CoV-2 infection [16,
19].
In an Italian matched cohort study, surgical mortality
and complications were higher in patients with COVID19 compared with patients without coronavirus infection
[16].
A large international cohort study (COVIDSurg Collaborative Group) proved that pulmonary complications
occurred in half of COVID-19 patients with higher mortality, especially in men aged 70 years and older [19].
These data suggest also that there was an increased postoperative mortality in COVID-19 patients even if the
infection was acquired in the postoperative period [16,
19].
Therefore, we’ve strengthened ourselves that PC continues to be the best therapeutic strategy for acute cholecystitis in COVID-19 positive patients during all the
pandemic.
On the other hand, we do not consider PC as an “a priori” choice in SARS-CoV-2 negative patients otherwise fit
for surgery.
In several studies, the SARS-CoV-2 RNA has been
detected in the peritoneal cavity [23, 24], however there
is no evidence that indicates the presence of SARS-CoV-2
in surgical smoke [25], therefore the potential risk of
virus transmission to the healthcare staff during laparoscopy has not yet been confirmed.
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Moreover, there are no data reporting higher rates of
COVID-19 infection related to laparoscopic cholecystectomy with respect to the open approach.
For this reason, we think that patients should not be
denied the benefits of laparoscopy in terms of mortality,
morbidity, and postoperative hospital stay also during
COVID-19 period [26–28].
We adopted a standard laparoscopic approach and,
in order to limit any possible spread of the virus due to
nebulization during laparoscopy, the surgical team was
provided with adequate personal protective equipment
(FFP2 masks and visors). We also implemented a specific
filtration system for a safe carbon dioxide evacuation at
the end of the laparoscopic procedure. The filtration system is composed of a small rubber tube connecting the
gas outlet of one of the trocars to a filter usually mounted
on mechanical ventilation machines (Minz’s device) [29].
Anyway, in SARS-CoV-2 negative patients unfit for surgery, percutaneous drainage of the gallbladder remained
a safe and often temporary effective (success rate of
85%) [30] option after failure of conservative antibiotic
therapy.
Among the various techniques such as transpapillary,
transmural and percutaneous transhepatic drainage of
the gallbladder, the latter is the more frequently chosen
due to its lower risk of bile leakage, simplicity of execution and reproducibility at the patient’s bedside [31].
In literature the correct timing for performing PC is
still debated and the scientific community is divided
between the early (within 24 h from the admission)
and the late (after 24 h from the admission) approach
[32–34].
When the procedure is performed within the first 24 h
following the onset of symptoms, gallbladder drainage is
related to shorter hospital stay and low complication rate
(0.5%), especially bleeding [31].
In our experience, we performed cholecystostomy in
all patients within 72 h from the onset of clinical signs
and we did not observe any peri-procedural complication
apart from one case of transient parietal bleeding.
The Rose Surgical Collaborative UK retrospective
cohort study on 864 patients with a diagnosis of cholecystitis shows that 22 out of 63 patients (35,2%) undergoing cholecystostomy experienced a complication of
which 4,7% were immediate while 85,3% occurred later
[35].
Wrong site PC placement and displacement was
reported respectively in 2 (10,5%) and 12 (63,2%) cases
[35]. Moreover, Lei et al. reported a drainage occlusion
rate of 10% [36].
Cholecystostomy drain management is not standardized yet. Some authors suggest a check tubogram
before discharge [35], but it could represent a trigger
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for cholangitis/cholecystitis relapse before elective surgery. In the series published by Lu et al. 42,9% of patients
undergoing PC required readmission to hospital for
relapsing biliary symptoms (range 1 to 4 times each) [35].
In our experience, we obtained the complete remission
of symptoms within 24 h after percutaneous drainage in
87.5% of cases. Only one patient underwent urgent LC
due to a persistent septic status 5 days after PC. Cholecystostomy drain remained in place for a median time
of 43 days without any routine imaging check before its
removal. In 2 cases a readmission was needed to manage symptoms relapse, thus conditioning extended time
before scheduled LC.
Our study has some limitations: the relatively small
sample size, the retrospective nature and the singlecenter involvement. Despite the shortness of cases, this
study wants to draw a picture of an ongoing view of strategy adopted along the actual pandemic in one of the first
and most affected country in the world.

Conclusions
Percutaneous gallbladder drainage has shown to be an
effective and safe treatment thus acquiring an increased
relevance during SARS-CoV-2 outbreak. Indications
to PC became more selective according to the better
understanding of the ongoing pandemic. Cholecystostomy should be most frequently pursued in SARS-CoV-2
positive patients while only in selected case for negative
patients, especially in those unresponsive to conservative
therapy and unfit for surgery.
Abbreviations
AC: Acute cholecystitis; ASA: American Society of Anesthesiologists; CCI:
Charlson Comorbidity Index; ED: Emergency department; ICU: Intensive care
unit; LC: Laparoscopic cholecystectomy; PC: Percutaneous cholecystostomy;
SD: Standard deviation; TG-18: 2018 Tokyo guidelines.
Acknowledgements
Not applicable.
Authors’ contributions
All authors have read and approved the manuscript. Conceptualization of the
study: BM. Investigation: BM, PG. Data analysis: PG, TA, FV, FC, NV. Supervision:
OE, SR, PCA, DNE, VR. Writing original draft: BM, PG, FC. Review the article: MM,
MNM, SG, GM, LC, VR. All authors read and approved the final manuscript.
Funding
Authors did not receive any funding for this publication.
Availability of data and materials
The dataset used during the current study are available at https://www.synap
se.org/#!Synapse:syn22162934/files/

Declarations
Ethics approval and consent to participate
All procedures performed in the study were in accordance with the ethical
standards of the institutional and national research committee and with the

Page 7 of 8

1964 Helsinki declaration and its later amendments or comparable ethical
standards. The study was approved by the Institutional Review Committee
(IRC) of the Department of Health Sciences, University of Milan (Italy). Patient’s
informed consent was not required for this study, due to its retrospective
nature. As our manuscript reports data on patients with COVID-19, we confirm
that these patients have not been reported in any other submission by us or
anyone else.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
Unit of HepatoBilioPancreatic and Digestive Surgery, Department of Health
Science, San Paolo Hospital, University of Milan, Via Di Rudinì 8, 20142 Milan,
Italy. 2 Department of Diagnostic and Interventional Radiology, San Paolo Hospital, University of Milan, Via Di Rudinì 8, 20142 Milan, Italy. 3 Unit of General
Surgery, ASST Fatebenefratelli Sacco, Piazza Principessa Clotilde 3, 20121 Milan,
Italy. 4 Unit of Digestive Endoscopy, San Paolo Hospital, University of Milan, Via
Di Rudinì 8, 20142 Milan, Italy.
1

Received: 29 August 2020 Accepted: 9 March 2021

References
1. WHO Coronavirus Disease (COVID-19) Dashboard. https://covid19.who.
int.
2. Gagliano A, Vilani PG, Co FM, Manelli A, Paglia S, Bisagni PAG, Perotti
Gabriele M, Storti E, Lombardo M. COVID-19 epidemic in the middle
province of northern italy: impact, logistics, and strategy in the First Line
Hospital. Disaster Med Public Health Prep. 2020;14:372–6. https://doi.org/
10.1017/dmp.2020.51.
3. Regione Lombardia - Dashboard Covid-19. https://www.regione.lomba
rdia.it/wps/portal/istituzionale/HP/servizi-e-informazioni/cittadini/salute-
e-prevenzione/coronavirus/dashboard-covid19.
4. Narvaez F, Cooper C, Brewer JJ, Schwaitzberg SD, Guo WA. Do We “Do No
Harm” in the management of acute cholecystitis in COVID-19 Patients?
Am Surg. 2020;86:748–50. https://doi.org/10.1177/0003134820939881.
5. Okamoto K, Suzuki K, Takada T, Strasberg SM, Asbun HJ, Endo I, et al.
Tokyo Guidelines 2018: flowchart for the management of acute cholecystitis. J Hepatobiliary Pancreat Sci. 2018;25:55–72. https://doi.org/10.1002/
jhbp.516.
6. Doyle DJ, Goyal A, Bansal P, Garmon EH. American Society of Anesthesiologists Classification.
7. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity in longitudinal studies: Development and
validation. J Chronic Dis. 1987;40:373–83. https://doi.org/10.1016/0021-
9681(87)90171-8.
8. The American College of Surgeons ACS COVID-19 and Surgery. 2020.
https://www.facs.org/covid-19/clinical-guidance.
9. The Royal College of Surgeons Updated Intercollegiate General Surgery
Guidance on COVID-19. 2020. https://www.rcseng.ac.uk/coronavirus/
joint-guidance-for-surgeons-v2/
10. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke
JP. STROBE Initiative The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Statement: guidelines for reporting
observational studies. Int J Surg. 2014;12:1495–9. https://doi.org/10.
1016/j.ijsu.2014.07.013.
11. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characteristics
and outcomes of patients undergoing surgeries during the incubation
period of COVID-19 infection. EClinicalMedicine. 2020;5(21): 100331.
https://doi.org/10.1016/j.eclinm.2020.100331.
12. Zheng HM, Luigi Boni L, Fingerhut A. Minimally invasive surgery and the
novel coronavirus outbreak: lessons learned in China and Italy. https://
eaes.eu/covid-19-statements/minimally-invasive-surger y-and-the-novel-
coronavirus-outbreak-lessons-learned-in-china-and-italy/.

Barabino et al. BMC Surg

(2021) 21:180

13. SAGES and EAES Recommendations Regarding Surgical Response to
COVID-19 Crisis. https://www.sages.org/recommendations-surgical-respo
nse-covid-19/.
14. Guida in tema di Chirurgia durante la pandemia COVID-19. https://sicei
talia.com/guida-in-tema-di-chirurgia-durante-la-pandemia-covid-19/.
15. Çiyiltepe H, Yıldırım G, Fersahoğlu MM, Aydın MT, Özcabı Y, Bulut NE,
et al. Clinical approach to patients admitted to the emergency room
due to acute cholecystitis during the COVID-19 pandemic and percutaneous cholecystostomy experience. Ulus Travma Acil Cerrahi Derg.
2021;27(1):34–42. https://doi.org/10.14744/tjtes.2020.80083.
16. Doglietto F, Vezzoli M, Gheza F, Lussardi GL, Domenicucci M, Luca Vecchiarelli L, et al. Factors associated with surgical mortality and complications among patients with and without coronavirus disease 2019 (COVID19) in Italy. JAMA Surg. 2020;12(155):1–14. https://doi.org/10.1001/jamas
urg.2020.2713.
17. Di Saverio S, Khan M, Pata F, Ietto G, De Simone B, Zani E, et al. Laparoscopy at all costs? Not now during COVID-19 outbreak and not for acute
care surgery and emergency colorectal surgery: A practical algorithm
from a hub tertiary teaching hospital in Northern Lombardy. Italy J
Trauma Acute Care Surg. 2020;88:715–8. https://doi.org/10.1097/TA.
0000000000002727.
18. Campanile FC, Podda M, Arezzo A, Botteri E, Sartori A, Guerrieri M, et al.
Acute cholecystitis during COVID-19 pandemic: a multisocietary position
statement. World J Emerg Surg. 2020;15:38. https://doi.org/10.1186/
s13017-020-00317-0.
19. COVID Surg Collaborative. Mortality and pulmonary complications in
patients undergoing surgery with perioperative SARS-CoV-2 infection:
an international cohort study. Lancet. 2020;396:27–38. https://doi.org/10.
1016/S0140-6736(20)31182-X.
20. Surek A, Ferahman S, Gemici E, Dural AC, Donmez T, Karabulut M. Effects
of COVID-19 pandemic on general surgical emergencies: are some emergencies really urgent? Level 1 trauma center experience. Eur J Trauma
Emerg Surg. 2020. https://doi.org/10.1007/s00068-020-01534-7.
21. Rosa F, Covino M, Sabia L, Quero G, Fiorillo C, Cozza V, et al. Surgical
emergencies during SARS-CoV-2 pandemic lockdown: what happened.
Eur Rev Med Pharmacol Sci. 2020;24(22):11919–11925. https://doi.org/10.
26355/eurrev_202011_23851.
22. Cano-Valderrama O, Morales X, Ferrigni CJ, Martín-Antona E, Turrado
V, García A, et al. Acute Care Surgery during the COVID-19 pandemic
in Spain: Changes in volume, causes and complications. A multicentre
retrospective cohort study. Int J Surg. 2020;80:157–61. https://doi.org/10.
1016/j.ijsu.2020.07.002.
23. Barberis A, Rutigliani M, Belli F, Ciferri E, Mori M, Filauro M. SARS-Cov-2
in peritoneal fluid: an important finding in the Covid-19 pandemic. Br J
Surg. 2020;107(10): e376. https://doi.org/10.1002/bjs.11816.
24. Coccolini F, Tartaglia D, Puglisi A, Giordano C, Pistello M, Lodato M, et al.
ARS-C oV-2 is present in peritonealfluid in COVID-19 patients. Ann Surg.
2020. E-published ahead-of-print. https://journals.lww.com/annalsofsu
rgery/Documents/SARS-CoV-2%20is%20present%20in%20peritoneal%.
25. Mowbray NG, Ansell J, Horwood J, Cornish J, Rizkallah P, Parker A, et al.
Safe management of surgical smoke in the age of COVID-19. Br J Surg.
2020;107:1406–13. https://doi.org/10.1002/bjs.11679.
26. Agresta F, Campanile FC, Vettoretto N, Silecchia G, Bergamini C, Maida
P, et al. Laparoscopic cholecystectomy:consensus conference-based

Page 8 of 8

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

guidelines. Langenbeck’s Arch Surg. 2015;400:429–53. https://doi.org/10.
1007/s00423-015-1300-4.
Ansaloni L, Pisano M, Coccolini F, Peitzmann AB, Fingerhut A, Catena F,
et al. WSES guidelines on acutecalculous cholecystitis. World J Emerg
Surg. 2016. https://doi.org/10.1186/s13017-016-0082-5.
Agresta F, Ansaloni L, Baiocchi GL, Bergamini C, Campanile CF, Carlucci
M, et al. Laparoscopic approach to acuteabdomen from the Consensus
Development Conference of the SocietàItaliana di Chirurgia Endoscopica e nuove tecnologie (SICE), AssociazioneChirurghi Ospedalieri
Italiani (ACOI), Società Italiana di Chirurgia (SIC), Società Italiana di
Chirurgia d’Urgenza e del Trauma (SICUT), Società Italianadi Chirurgia
nell’Ospedalità Privata (SICOP), and the European Associationfor Endoscopic Surgery (EAES). Surg Endosc. 2012;26:2134–64. https://doi.org/10.
1007/s00464-012-2331-3.
Mintz Y, Arezzo A, Boni L, Chand M, Brodie R, Fingerhut A. A low cost, safe
and effective method for smoke evacuation in laparoscopic surgery for
suspected coronavirus patients. Ann Surg. 2020;272:e7–8. https://doi.org/
10.1097/SLA.0000000000003965.
Garcés-Albir M, Martín-Gorgojo V, Raúl-Perdomo R, Rodríguez JL, MuñozForner E, Dorcaratto D, et al. Acute cholecystitis in elderly and high-risk
surgical patients: is percutaneous cholecystostomy preferable to emergency cholecystectomy? J Gastrointest Surg. 2020;24:2579–86. https://
doi.org/10.1007/s11605-019-04424-5.
Tsuyuguchi T, Takada T, Kawarada Y, Nimura Y, Wada K, Nagino M, et al.
Techniques of biliary drainage for acute cholangitis: Tokyo Guidelines.
J Hepatobiliary Pancreat Surg. 2007;14:35–45. https://doi.org/10.1007/
s00534-006-1154-9.
Sneider EB, Lewis J, Friedrich A, Baratta K, Whitman M, Li Y, et al. Timing
and choice of intervention influences outcome in acute cholecystitis: a
prospective study. Surg Laparosc Endosc Percutan Tech. 2014;24(5):414–
9. https://doi.org/10.1097/SLE.0000000000000075.
Zarour S, Imam A, Kouniavsky G, Lin G, Zbar A, Mavor E. Percutaneous
cholecystostomy in the management of high-risk patients presenting
with acute cholecystitis: Timing and outcome at a single institution. Am J
Surg. 2017;214:456–61. https://doi.org/10.1016/j.amjsurg.2017.01.030.
Woodward SG, Rios-Diaz AJ, Zheng R, McPartland C, Tholey R, Tatarian T,
et al. Finding the most favorable timing for cholecystectomy after percutaneous cholecystostomy tube placement: an analysis of institutional
and National Data. J Am Coll Surg. 2021;232(1):55–64. https://doi.org/10.
1016/j.jamcollsurg.2020.10.010.
Lu P, Chan CL, Yang NP, Chang NT, Lin KB, Lai KR. Outcome comparison
between percutaneous cholecystostomy and cholecystectomy: a 10-year
population-based analysis. BMC Surg. 2017;17:130. https://doi.org/10.
1186/s12893-017-0327-6.
Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characteristics
and outcomes of patients undergoing surgeries during the incubation
period of COVID-19 infection. EClin Med. 2020;21: 100331. https://doi.
org/10.1016/j.eclinm.2020.100331.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

