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Abstract
Background

Current guidelines advise the use of less aggressive procedures for the solution of cholecystitis in high
risk patients. However, recent literature has shown better results in those patients managed with
laparoscopic cholecystectomy . We aim to describe outcomes in high-risk patients with severe acute
cholecystitis (Tokyo III) according to 2018 guidelines.

Methods

Patients that underwent laparoscopic cholecystectomy and percutaneous drainage by cholecystostomy
between January 2018 and January 2020 were included in descriptive analysis. Bivariate analysis of
Tokyo III patients was performed between variables involved. 

Results

A total of 622 patients were included. 54.66% of patients were female. The mean age was 66.6 ± 16.52
years. 288 patients were classi�ed as grade III in Tokyo classi�cation, 28.98% underwent
cholecystostomy and 71.02% cholecystectomy. Mortality and complication rate had no signi�cant
differences between the groups (p = 0.09 - p = 0.1 respectively). The in-hospital length of stay was
signi�cantly higher in patients that required cholecystostomy with a mean of 15.43 days versus 9.97
days in the LC group, with a statistically signi�cant difference (p 0.000 CI 95%) .

Conclusions

Laparoscopic cholecystectomy seems to be a feasible treatment choice over percutaneous
cholecystostomy in terms of mortality, reintervention and in-hospital stay length. 

Background
Gallstones are the most common cause of acute cholecystitis (AC) [1], nevertheless 80% of the patients
with gallstones could be asymptomatic and 1–3% of patients with symptomatic disease develop AC [1,
2]. According to Shaffer et al almost 10–15% of the American population have or will have AC [3].

Following the 2018 Tokyo guidelines AC severity is classi�ed based on the clinical status of the patient
[4]. Patients with mild illness do not develop any organ failure and should undergo early laparoscopic
cholecystectomy (LC) combined with antibiotic regimen; those with moderate disease require urgent/early
or delayed/elective LC depending on the success of the general supportive treatment, and in patients with
severe disease (with any organ failure) and limited performance status biliary drainage is required [4].
However in patients with improved functional status, surgery it’s a feasible treatment choice [4]. For that
reason In young, healthy patients with no comorbidities, laparoscopic cholecystectomy (LC) it’s the gold
standard treatment for gallstone related acute cholecystitis [5]. However, it’s still a matter of concern the
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surgical management of patients with severe disease, high risk such as elderly, with increased operative
risk due to comorbidities [6], also in patients with negative predictive factors such as jaundice, respiratory
or neurological dysfunction, as well limited functional reserves could impact in clinical postoperative
outcomes, and increase morbidity and mortality risk and laparoscopic cholecystectomy should be
delayed [4, 6, 7]. For that reason, minimally invasive techniques such as percutaneous drainage of the
gallbladder are described in the management of these patients, avoiding surgical risk, offering a
temporary solution, being the preferred management based on some international guidelines [4, 8].
Nonetheless, percutaneous cholecystostomy isn’t a de�nitive treatment, and could lead to re-admissions,
recurrent cholecystitis, and increased risk of biliary complications [9–12]. Nowadays, a recent
randomized clinical trial support the possibility to perform surgical approach in high risk patients in
selected population [6], with clinical impact and in �nancial burden, however, some studies report an
increased morbidity of 41% and 5% rate or mortality in emergency LC in high risk patients [13, 14].

These data show that the management of AC with severe disease and in high risk patients remains to be
a matter of debate. This study aims to describe the population of patients that enter the emergency room
with AC, and shows the clinical outcomes of patients with Tokyo III grade of cholecystitis who underwent
cholecystectomy or cholecystostomy according to international guidelines.

Methods

Study population
With the Institutional (Hospital Universitario Mayor Méderi) Review Board’s approval and following Health
Insurance Portability and Accountability Act (HIPAA) guidelines, a retrospective review of a prospectively
collected database was conducted. All patients over 18 years of age that underwent laparoscopic/open
cholecystectomy and percutaneous drainage by cholecystostomy between January 2018 to January
2020 were included. For high risk analysis we include patients with severe disease (According to Tokyo III
classi�cation) associated with American Anesthesiologist Association (ASA) greater than 3. Patients with
no surgical description and missing data were excluded.  Ethical compliance with the Helsinki
Declaration, current legislation on research Res. 008430-1993 and Res. 2378-2008 (Colombia) and the
International Committee of Medical Journal Editors (ICMJE) were ensured under our Ethics and Research
Institutional Committee (IRB) approval.

Follow-up
Preoperative data included patient demographics, serum laboratories, imaging diagnostic approach, as
well, Tokyo classi�cation recalculated based on the clinical and laboratory characteristics. Operative
approach by cholecystectomy(open or laparoscopic), and drainage by cholecystostomy (percutaneous or
laparoscopic), 30 days morbidity and mortality, and follow-up. In-hospital postoperative complications
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were assessed and classi�ed using clavien-dindo. Interval cholecystectomy was performed after 8 weeks
of percutaneous management. 

Statistical analysis
Descriptive statistics were reported in terms of variable nature. Qualitative analysis was performed in
terms of frequencies and percentages, while quantitative analysis was done in terms of mean and
standard deviations of normally distributed data and medians and interquartile ranges (IQRs) for non-
normally distributed data. Bivariate analysis was performed. Qualitative variables were analyzed using
chi-square statistics (Fisher's exact test when appropriate). Quantitative variables were analyzed, based
on normality, with Spearman's or Pearson's association's correlation coe�cients accordingly. Bivariate
analysis between qualitative and quantitative variables was performed using the Mann-Whitney test or
the t-test for independent samples. For associations between categorical variables, odds ratios with 95%
con�dence intervals were provided. Multinomial logistic regression was performed between the approach
and clinical outcomes such as mortality, re-intervention, and any complication. T-test was performed
between approach and overall in-hospital stay. P-value < 0.05 were de�ned as statistically signi�cant.

Results

Preoperative characteristics.   
A total of 622 patients were included. 54.66 % of patients were female. The mean age was 66.6 ± 16.52
years. The mean BMI was 26.49 ± 5.15 Kg/m2. Obesity history was present in 23% of the cases. (Table 1:
See appendix) . Serum laboratory tests were analyzed, the mean white blood cell count was 12.909  ±
6.206, neutrophil's mean was 11.981 ± 2.811. Arterial gasometry was performed as well, mean PaFi was
263.9 ± 49.00, other laboratory results are summarized in Table 2. (See appendix). Tokyo classi�cation
was revised and re-classi�ed based on clinical history, summarized in table 3. (See Appendix) In 98.39%
of the cases imaging techniques were used for the diagnosis, in the majority of the cases (80.86%)
ultrasonography was preferred. Cholangio-Resonance was used in 22.03% of patients who have a risk of
choledocholithiasis. 

Operative characteristics. 
Cholecystectomy was performed in 83.79% of the patients. laparoscopic cholecystectomy was performed
in 79% of the cases, an open approach was preferred in 3.05% of the cases. In 1.13% of the cases,
subtotal cholecystectomy was performed due to several in�ammatory processes. Percutaneous drainage
by cholecystostomy was performed in 13.50% of the patients, and in 1.61% drainage was made during
the laparoscopy approach. The conversion rate to open surgery was 7.23 %. The hospital overall stay
mean was 9.75 ±  9.11 days. 
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Complications and follow-up. 
Mortality was observed in 3.38% of the cases. The Re-intervention rate was 4.66%. Overall complications
after 30-day follow-up were observed in 5.95% of the patients. Bile duct injury after cholecystectomy was
present in 0.16%. Summarized data are in table 4.  

Tokyo III Cholecystectomy versus Cholecystostomy. 
A total of 288 patients were re-classi�ed with Tokyo III cholecystitis, of those, 28.98% underwent
cholecystostomy and 71.02% cholecystectomy. In cases of drainage, mortality was observed in 8
patients, compared with 9 patients in the cholecystectomy group. In terms of re-intervention, 11 patients
with cholecystostomy required surgical re-operation, just 7 patients that underwent LC required
reintervention. In overall complications, there are no differences between the groups, 12 patients of each
one present at least one complication. The in-hospital length of stay was signi�cantly higher in patients
that require cholecystostomy with a mean of 15.43 days versus 9.97 days in the LC group. Statistical
analysis was performed. Patients that underwent cholecystostomy during a Tokyo III episode of
cholecystitis, are more likely to require surgical re-intervention, with a 4.29 Relative Risk, with statistical
signi�cant value (p.004 CI 95%). In-hospital stay, have signi�cant differences comparing patients that
underwent cholecystectomy or cholecystostomy (mean of 9.97 days versus 15.43 days), with a statistical
value of p = 0.000 (CI 95%). In terms of mortality rate, there is no statistical relationship between
cholecystostomy/cholecystectomy in patients with Tokyo III grade (p = 0.09). Complication’s rate do not
show any signi�cant relationship between LC or PC. (p 0.1 CI 95%). (See table 5) 2

Discusion
AC surgical management constitutes the gold standard in all severity levels, nevertheless, in patients with
severe disease and considered as high risk such as elderly, with increased operative risk due to
comorbidities other management approaches are considered including percutaneous drainage of the
gallbladder [6]. Other approaches different to LC do not offer de�nitive treatment and could lead to re-
admissions, recurrent cholecystitis, and increased risk of biliary complications [9–12]. Tokyo guidelines
2018 established ASA-PS and negative predictive factors (Jaundice, respiratory and neurological
dysfunction) in order to consider or not PC, recomending percutaneous cholecystostomy and supportive
treatment in case of severe AC in high surgical risk patients. [4]

Few recent studies have compared both techniques (LC versus PC). Garcés-Albir et al showed in 461
patients from 2005 to 2016 an increased mortality risk, higher readmission and complications in patients
that underwent PC [12]. Only one randomized clinical trial has been published up to date, The
CHOCOLATE trial, showing clear advantages towards EC in terms not only on clinical outcomes but also
in economical considerations [6].
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The CHOCOLATE trial [6] as mentioned before, is the only randomized clinical trial that analyzes the
clinical outcomes of patients treated with PC or LC for high risk patients with AC. In terms of mortality
rate, in our study 3.11% (n = 9) of patients that underwent LC died versus 2.82% (n = 8) of patients that
follow PC, with no statistical differences (p value = 0.09 CI 95%); comparable results with the ones
obtained by Loozen et al. [6].

Another clinical outcome, frequently analyzed in the literature, it’s the requirement of surgical
complications and need of re-intervention. In our population, 2.47% of patients that were treated with LC
versus 3.88% of the cases in patients that underwent PC required reintervention, in this case with
signi�cant statistical relationship. (p = 0.004 CI 95%), and with a 4.92 increased risk-fold to require
surgical revision, our data it’s similar to the one reported in the CHOCOLATE trial [6].

It’s well known, according to Törnqvist et al [15] that patients with acute cholecystitis, in�ammatory
process and severe disease have twice the risk of bile duct injury[15], however our results shows that in
high risk patients with severe disease, risk of bile duct injury does not vary between patients that
underwent LC or PC (Overall rate 0.16%, p value 0.12 CI 95%).

Impact in the �nancial burden can be considered another valuable outcome usually related and measured
with the in-hospital stay [16]. In our population, patients that followed PC have an increased length of
hospitalization compared with the cases that underwent LC (mean : 15.43 days versus 9.97) with
signi�cant statistical relationship (p = 0.000 CI 95%), similar to results showed by Loozen et al in their
clinical trial (mean: 9 days versus 5 days p value < 0.001) [6].

Complications rate constitutes a corner stone when measuring and comparing any procedures. In our
study the overall rate of complications was 5.95% after 30 days of follow up, similar to that described by
Radunovic et al in their study that analyzed 740 patients from 2005 to 2014 who underwent LC without
taking into account AC severity [17]. However, CHOCOLATE trial, shows a higher complication rate (12%)
compared with our data; and in contrast, patients that underwent PC shows a higher rate of
complications of 65% in Loozen et al data [6], notwithstanding data differs in terms of lower rates in both
groups,results can be considered similar due to an equal rate of complications in LC group compared to
PC in patients with Tokyo III grade AC (4.24%) with no statistical relationship between outcome and
approach (p = 0.1 CI 95%).

Besides of other retrospective studies that shows an increased risk of morbidity and mortality in patients
that underwent emergency LC due to acute cholecystitis (Morbidity 30–41% and mortality 5–6%) [8, 14,
18, 19, 20] our data shows that in comparison with non-operative approach such as PC, surgical
approach with LC could be a feasible and safe procedures with lesser rates of mortality, in-hospital stay,
and requirement of re-intervention, and do not increase the risk of bile duct injury or complications,
supporting the lack of data that’s followed by the report of CHOCOLATE trial, and increasing the evidence
in favour to surgery in high risk patients in experienced centers.
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Among limitations of our study includes the retrospective nature, and the non-possibility of follow-up
biliary complications, because not all the patients have re-admission in our institution. However, the
sample size, and the standardized treatment with a selected interventionist radiologist, and experienced
group of general surgeons in a high volume institution are included in the strengtheness of our study.

Conclusions
Laparoscopic cholecystectomy shows lesser rate of re-intervention, mortality, and in-hospital length of
stay compared with percutaneous cholecystostomy in the management of high risk patients and severe
disease with acute cholecystitis. Operative approach should be considered as a safe approach although
high risk or tokyo III classi�cation, with no increased risk of complications or bile duct injury. However
individualized treatment needs to be performed. Further studies are needed to prove our results.
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Tables
Table 1

 Demographics

Variable  Result

Age  66.6 (16.52)

Gender % (n)  

Male 45.3 (282)

Female 54.6 (340) 

Height 1,63 (6,3)

Weight 69,3 (14,09)

Body mass Index 26,49 (5,15)

Obesity % (n)  

Yes 23 (132)

No 77 (442) 

Clinical Cholecystitis % (n)   

Yes 81,6 (508)

No 18,3 (114)
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Table 2

 Laboratory test  

Variable  Result

White Blood Cell Count 12.909 (6.202) 

Neutrophils  11.981 (2.811)

Platelet Count 260.000(166.334)

PaFi 263.91 (49)

Creatinine 4.59 (83.49)

INR  1.32(0.43)

 

Table 3

 Tokyo Clasi�cation  

  Clinical History  Revised Clasi�cation 

Tokyo I  18 (58)  25.8 (161)

Tokyo II 44 (142) 27.8 (173)

Tokyo III 37 (122)  46.3 (288) 

 

Table 4

 Complications 
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Variable Result

Mortality 3.38 (21)

Re-intervention 4.56 (29)

Surgical Site infection  

Super�cial  0.8 (5)

Organ-space  1.7 (11) 

Postoperative ileus 0.96 (6)

Bile duct injury  0.16 (1)

Evisceration 0.8 (5)

Open Abdomen 0.81 (5)

Bile leakage 0.48 (3)

Organ Failure 0.32 (2)

Bleeding 0.32(2)

Ventilatory Failure 0.48 (3)

Pulmonary Embolism 0.48 (3)

Clavien Dindo  

0 92.59 (575) 

1 0.81 (5)

2 0.48 (3)

3 2.74 (17)

4 0.16 (1)

5 3.22 (20)

  

Table 5

 Statistical Analysis.  
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Variable LC  PC  P value 

Re-intervention 2.47% 3.88% 0.004 (0.002-0.05) 

Overall Complication 4.24% 4.24% 0.1 (0.08-0.5) 

Mortality  3.11% 2.82% 0.09 (0.85-0.25) 

Bile duct injury 0.16% 0% 0.12 (0.1-0.9) 

In hospital Stay*  9.97d  15.43d 0.000 (0.000-0.001)

In-hospital stay: Mean. *


