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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, in this study we retrospectively
analyzed our management strategy for patients with acute cholecystitis.
METHODS
We analyzed all patients admitted to our Emergency Department for acute cholecystitis from February
27th to April 30th, 2020. We graded each case according to the 2018 Tokyo Guidelines. All patients were
tested for positivity to SARS-CoV-2 and received an initial conservative treatment.
RESULTS
Thirty-seven patients were admitted for acute cholecystitis (13 grade I, 16 grade II and 8 grade III).
According to Tokyo Guidelines 2018, patients were successfully treated with antibiotic only, bedside
percutaneous transhepatic gallbladder drainage and laparoscopic cholecystectomy 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 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
drainage was of 87.5%, the mean post-procedural hospitalization length was 9 days, and no related
adverse event were observed.
CONCLUSIONS.
Bedside cholecystostomy has shown to be an effective and safe treatment, which acquired an increased
relevance in the present acute phase of the pandemic. This strategy will potentially be taken into
consideration in future phases, when the coexistence with the virus will require us to respond in an even
more virtuous fashion.

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.
Worldwide, almost 3 million cases are counted with a total of 216.000 deaths(1). In Italy, the first case
has been notified in Codogno (Lodi, Lombardy) on the 21st of February(2).
Most infected people only develop a mild illness, while about 14% of cases evolve into severe respiratory
syndrome that requires hospitalization. Among these cases, about 5% of people need admission to
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intensive care units (ICU) with a mean length of hospital stay of 15 days(3).
After that, the infection rapidly spread in Italy: we are currently counting a total of 201.505 infected cases,
27.359 deaths and 68.941 recovered. Lombardy is the most hit region with 74.348 people positive to
COVID-19, of which 18.837 only in Milan(4).
Our University Hospital is a Covid-19 Hub and the Emergency Department has been re-adapted in order to
face the pandemic emergency.
The majority of resources were allocated for the symptomatic patients’ care in the Emergency Room (ER).
Surgical Departments were completely reorganized: urgent and oncologic cases of all branches (General,
Vascular, Otolaryngology, Maxillofacial Surgery, Urology and Thoracic Surgery) were incorporated in one
single surgical ward.
In the last two months (from March to April), we experienced a decrease in accesses to Emergency Room
for surgical acute diseases, due to quarantine status and fear of infection. Many people with acute
appendicitis, diverticulitis or cholecystitis were treated at home, following instructions given by General
Practitioners.
Among patients admitted to the ER for gallbladder stones-related diseases, we observed a higher rate of
severe acute cholecystitis, often characterized by prolonged and under-treated symptomatology.
In this study we retrospectively analyzed our management strategy and how it has been influenced by
COVID-19 pandemic.

Methods
We retrieved medical records of all patients admitted to our Emergency Department for Acute
Cholecystitis (AC) from February 27thto April 30th, 2020. We graded the severity of each AC according to
the Tokyo 2018 (TG-18) score(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 (Figure 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). In case of negative nasopharyngeal swabs, given the limited availability of operating theatres
and medical and nursing staff employed in the intensive care units saturated with COVID patients, we
adopted, whenever possible, a conservative strategy, thus reserving surgery for selected patients only.
This approach was in line with our national surgical protocols and with the American College of Surgeons
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and the Royal College COVID-19 guidelines(8,9). When antibiotic therapy failed, if the operating theatre
and a bed in the intensive care unit were available, cholecystectomy was recommended, according to the
TG-18 guidelines(5). 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)(10). Lastly, patients showing no benefits
from antibiotic treatment, but considered “not fit” for surgery received a bedside percutaneous transhepatic gallbladder drainage (PTGBD).

Results
Overall results
During the COVID-19 pandemic, we observed 37 patients admitted to Emergency Room 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 Tokyo Guidelines 2018: 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 PTGBD. This procedure improved the clinical picture and the patient was discharged
from the hospital 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 following the initial antibiotic therapy. Among SARS-CoV-2
negative patients, a bedside PTGBD was performed in 7 cases (19.4 %), of which 1 patient grade I, 3
grade II and 3 grade III, according to TG-18 AC severity grading. Success rate of PTGBD was of 87.5% and
the mean post-procedural hospitalization length was 9 days (SD ± 3 days). Only one patient required
emergency laparoscopic cholecystectomy (Lap-C), due to a persistent septic status 5 days after
positioning of the percutaneous drainage. The following post-operative course was regular and the
patient was discharged on the third post-operative day. The PTGBD procedures were not aggravated by
any complication. The allocation of different approaches according to AC severity is summarized in
Table 2.
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 Emergency Room (ER) within the optimal timeframe (symptoms onset < 72h) to be
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managed by early Lap-C. 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 postoperative fever due to a 15mm 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 PTGBD. One patient with high surgical risk (ASA 3, CCI 6, 88 y o) did not
respond to broad spectrum antibiotics and received a bedside PTGBD. The second case is represented by
a 58 years-old man, fit for surgery, but SARS-Cov2 positive: therefore, the patient received upfront PTGBD
(Figure 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 y o), early Lap-C 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 age >75 y o);
therefore, they underwent bedside PTGBD (Figure 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 PTGB: two elderly patients
with many comorbidities (ASA >3, CCI >4) and a young, asthmatic female that would have required postoperative ICU monitoring. (Figure 4).

Discussion
The optimal treatment for acute, stone-related cholecystitis is considered antibiotic therapy followed by
early cholecystectomy(5–11). In selected cases, when surgery is not feasible due to concomitant sepsis,
severe comorbidities, poor performance status or bad timing (>72h from the onset of symptoms), the
treatment of choice is represented by a conservative strategy consisting of antibiotic therapy, with
success rate of 76% and recurrence of symptoms of 18%(11). When antibiotic therapy alone is
unsuccessful, PTGBD is considered a safe and valid therapeutic option as a temporary and sometimes
definitive alternative to surgery, especially in elderly patients (>80 y o) with high surgical risk (12–14).
In the present COVID era, this conservative approach has regained its relevance in our country, especially
in Milan, which is one of the most affected districts. Indeed, the conservative strategy mentioned above
fits into a context of resource optimization and review of surgical indications, since almost 90% of our
operating theatres were used for the treatment of COVID ventilated patient. In our present series we
successfully treated 51.3% of patients affected by AC conservatively. In particular, 29.7% of cases were
treated through antibiotic therapy alone and 37.5% of patients were treated through PTGBD. The latter
represents a significantly increased percentage as compared to the rate of PTGBD interventions
performed in the non-COVID era (9%) found in the literature (15). There are several possible reasons
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explaining the increased number of PTGBD interventions performed. First, the use of PTGBD is related to
a delayed diagnosis of the disease in patients fearing to visit hospital facilities at the early stage of the
pandemic. Second, the reduced availability of hospital beds and medical/nursing staff resources, actively
tackling the treatment of COVID patients, forced physicians to apply a more conservative approach to
patient management.
In line with the hypothesis that patients presented themselves with significant delay at the ER for a
clinical evaluation, we observed that only 13 patients had grade I AC according to TG-18, while the
remaining 24 patients had a more aggressive and advanced disease manifestation (grade II or III).
We approached each patient according to the Tokyo guidelines.
Table 2 shows how surgical approach was the treatment of choice for grade I patients (Lap-C 84.6%vs
PTGBD 15.4%); on the other hand, increasing grade and disease severity mirrored a more conservative
strategy (grade III: Lap-C 12.5%vs antibiotic +/- PTGBD 87.5%). The COVID-19 pandemic forced us to
adopt a more conservative approach with respect to what has been established in the Tokyo guidelines.
In particular, 3 out of 8 patients submitted to PTGBD (37.5%) would have been optimal candidates for
Lap-C in a non-COVID era. One grade I patient, theoretically fit for surgery, turned out to be SARS-CoV-2
positive; therefore, he underwent PTGBD for two main reasons. First, the percutaneous approach
represented a less invasive, yet valid alternative to a more labored surgical management in a SARS-CoV-2
positive patient. Moreover, data from a Chinese report, seem to highlight how surgical stress in SARSCoV-2 positive patients may promote and accelerate the respiratory disease, with a subsequent increased
post-operative mortality rate(16). For these reasons and according to the international scientific
community consensus, we pursued the idea of implementing non-operative management for acute
cholecystitis whenever possible(9).
In one patient with a grade II AC, Lap-C was precluded due to the unavailability of operating room staff,
which was engaged in the management of COVID-19 patients. Moreover, we had to exclude from Lap-C a
37 years old woman with grade III AC, due to severe asthma. In fact, being at higher risk of post-operative
respiratory failure, the patient would have needed post-operative ICU monitoring at a time when beds were
not available because fully occupied by COVID-19 ventilated patients.
Other reasons to rely on PTGBD are represented by its efficacy, safety and reproducibility at the
patient’s bedside. The major advantage of this approach was to release additional workload from the
operating room staff, which was almost totally deployed to deal with COVID patients. Our analysis
showed that PTGBC did not influence the average length of stay of our patients. This result may be
related to two main reasons. First, our outcome is severely affected by outliers, such as duration of
hospitalization of the only SARS-CoV-2 positive patient in this series. The post-procedural course was
uneventful, with fast recovery from symptoms related to AC. However, the patient had to wait the
negativization of the nasopharyngeal swab before being discharged home, thus increasing the length of
hospital stay. Moreover, the mean length of stay was affected by severe delay in the transfer of elderly
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patients to nursing homes or rehabilitation facilities after the resolution of AC. In fact, also these
structures have been severely impaired in their receptive ability due to the pandemic side-effects.

When the procedure is performed within the first 24 hours following the onset of symptoms, PTGBD is
related to short hospital stay and low complication rate (0.5%), such as bleeding(5). International
literature describes a drainage occlusion rate of 10% and a dislocation in 15% of cases(17), while
success rate is 85% (characterized by complete clinical remission and infection resolution)(18). In our
experience, we performed cholecystostomy in all patients within 72 hours from the onset of clinical signs
and we did not observe any peri-procedural complication. In 87.5% of cases we obtained complete
regression of symptoms after percutaneous drainage within 24 hours; only one patient underwent urgent
Lap-C due to a persistent septic status 5 days after PTGBD. Eventually, it is essential to highlight how the
bedside approach we adopted for percutaneous drainage allowed the reduction of unnecessary transfers
of patients to the radiology department, thus minimizing the risk of virus spread.

Conclusions
Our data demonstrates how the number of performed percutaneous cholecystostomies increased since
the beginning of the pandemic. The COVID-19 pandemic discouraged patients from seeking clinical
evaluation due to increased fear of attending hospital facilities. Also, the pandemic changed the
physicians’ attitudes, who opted for solutions with a lower clinical impact in order to dedicate the majority
of their resources to achieve their main objective: the management and treatment of COVID patients.
Bedside cholecystostomy has shown to be an effective and safe treatment, which acquired an increased
relevance in the present acute phase of the pandemic. This strategy will potentially be taken into
consideration in future phases, when the coexistence with the virus will require us to respond in an even
more virtuous fashion.
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SD: standard deviation
TG-18: 2018 Tokyo guidelines
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Table 1. Demographic, Clinical and Operative Data of Patients
Age (yo - mean and range)
64 (38 – 94)
Sex (%)
Male
21 (56.7%)
Female
16 (43.3%)
26. 5 (± 3.9)
BMIa (mean ± SD)
ASAb score (%)
1-2
27 (72.9%)
3-4
10 (27.1%)
c
CCI (%)
<6
32 (86.5%)
³6
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%)
8 (21.6%)
PTGBDd
e
18 (48.6%)
Lap-C
a

Body Mass Index; b American Society of Anesthesiology; c Charlson Comorbidity Index; d Percutaneous

transhepatic gallbladder drainage; e Laparsocopic cholecystectomy.
Table 2. Therapeutic approaches according to severity grades (TG-18a)
GRADE I
GRADE II
GRADE III
Antibiotics only
0
7 (43.7%)
4 (50%)
b
2
(15.4%)
3
(18.7%)
3
(37.5%)
PTGBD
Cholecystectomy
11 (84.6%)
6 (37.6%)
1 (12.5%)
a

2018 Tokyo Guidelines; b Percutaneous transhepatic gallbladder drainage
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Figure 1
Flow chart of the patients affected by acute cholecystitis during the outbreak period of COVID-19
infection (NPS: nasopharyngeal Swab; TG-18: Tokyo guidelines 2018; OR: operative room; ICU: intensive
care unit).
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Figure 2
Treatment strategy in Grade I acute cholecystitis.
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Figure 2
Treatment strategy in Grade I acute cholecystitis.

Page 14/15

Figure 2
Treatment strategy in Grade I acute cholecystitis.

Figure 3
Treatment strategy in Grade II acute cholecystitis.

Figure 4
Treatment strategy in Grade III acute cholecystitis.
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