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Introduction

the general incidence of acute cholecystitis has
been reported to be 10%-18% of all patients with
symptomatic cholelithiasis and it’s the most com-
mon gallstone-related complication (1, 2). if not
treated, it may be fatal in the short term due to sep-
sis. in particular, gangrenous and perforated chole-
cystitis may develop and these complications lead to
an increased morbidity and mortality (3).

the international guidelines on acute cholecysti-
tis, the 2013 tokyo Guidelines (tG13) [4-6], have
been used globally to define the basic criteria for the
management of acute cholecystitis (7-9).

the tG13 recommend early laparoscopic chole-
cystectomy within 72h from the onset of symptoms
as the best therapeutic strategy for acute cholecysti-
tis, especially in mild cases. Cholecystectomy per-
formed within 72h decreases hospital stay and costs
(10).

Patients with moderate acute cholecystitis, in-
cluding patients with a duration of symptoms >72h,
are likely to be associated with increased difficulty in
performing cholecystectomy due to increased in-
flammation. Gallbladder drainage is recommended
in selected cases (moderate/severe acute cholecysti-
tis) as first-line therapy, followed by delayed laparo-
scopic cholecystectomy 6-8 weeks later (11). the in-
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terval period of medical treatment seems to help the
resolution of acute inflammation and improve the
safety of surgery (12).

however, other studies report that cholecystec-
tomies performed without interval are just as suc-
cessful (10).

therefore, the optimal timing for surgical proce-
dure in case of acute cholecystitis is still controver-
sial, and the discussion regarding potential benefits
continues.

the aim of the present study was to analyze the
clinical outcomes of laparoscopic cholecystectomy
and determine the most appropriate timing for sur-
gery by collecting data from two italian centers. 

Patients and methods

the study was designed as a case-control retro-
spective, observational multicenter study. medical
records of patients who underwent cholecystectomy
for acute cholecystitis between september 2011 and
december 2017 were retrospectively reviewed.
records were collected from two centers: “st. orsola

– malpighi” hospital - university of Bologna and
“umberto i” hospital - La sapienza university of
rome. Patient data was obtained solely from pa-
tient’s file and collected in an electronic database for
each center. all adult patients who underwent
cholecystectomy for acute cholecystitis were includ-
ed. the diagnosis of acute cholecystitis and its sever-
ity classification were based on the tG13 criteria (as
showed in table 1) (11).

we collected the data of 464 patients and we di-
vided them into three groups according to the tim-
ing of cholecystectomy following the onset of symp-
toms: Group a within 72 hours, group B between
72 hours and 6 weeks and group C after 6 weeks.

Postoperative complications were classified ac-
cording to the Clavien-dindo classification (13).
Grade i includes minor complications that do not
require any intervention and that can be treated
with routine medications like antipyretics, anal-
gesics, diuretics, or physiotherapy. Grade ii includes
conditions that require major pharmacological in-
tervention, such as respiratory infections, ascites,
blood transfusions, and asymptomatic pulmonary
embolism. Grade iii includes any complication re-

        

Grade III (severe) acute cholecystitis 
Associated with dysfunction of any of the following organs/systems: 
1. Cardiovascular dysfunction Hypotension requiring treatment with dopamine > 5microg/Kg per min, or

any dose of norepinephrine 
2. Neurological dysfunction Decreased level of consciousness 
3. Respiratory dysfunction PaO2/FiO2 ratio <300 
4. Renal dysfunction Oliguria, creatinine > 2.0 mg/dL 
5. Hepatic dysfunction PT-INR > 1.5 
6. Hematological dysfunction Platelet count < 100.000/mm^3

Grade II (moderate) acute cholecystitis 
 Associated with any one of the following condition: 
1. Elevated white blood cell count (>18.000/mm^3)
2. Palpable tender mass in the right upper abdominal quadrant
3. Duration of complains >72h
4. Marked local inflammation (gangrenous cholecystitis, pericholecystic abscess, hepatic abscess, biliary

peritonitis, emphysematous cholecystitis)

Grade I (mild) acute cholecystitis 
Does not meet the criteria of Grade III or Grade II acute cholecystitis. 
Grade I can also be defined as acute cholecystitis in a healthy patient with 
no organ dysfunction and mild inflammatory changes in the gallbladder, 
making cholecystectomy a safe and low-risk operative procedure. 

TABLE 1 - tG13 seVerity GradinG For aCute ChoLeCystitis.
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quiring a surgical, endoscopic, or radiological inter-
vention, such as respiratory infections requiring
bronchoscopy, pleural effusions requiring drainage,
ascites or an abdominal collections requiring percu-
taneous drainage, and re-operation for abdominal
collection, bleeding, or other reasons. Grade iV in-
cludes patients with life-threatening complications
requiring admission to the intensive Care unit, and
grade V includes death in the postoperative period.
mortality was evaluated at 90 days.

Clinical and demographical characteristics, co-
morbidities, complications, lengths of hospital stay,
operative times and conversion rates among the
three groups were compared.

statistical analysis was performed using one-way
analysis of variance with the Bonferroni correction,
Fisher’s exact test and χ2 test. Categorical variables
were described as numbers, and continuous variables
were described as median and ranges. a P-value of
<0.05 was considered statistically significant. all sta-
tistical analyses were performed using sPss software
version 13.0 (Chicago).

Results

Preoperative characteristics, surgical procedures
and postoperative outcomes of the 464 patients in-
cluded in the study are listed in table 2. the cohort
of patients had a mean age at surgery of 59.3±17.5
[range, 18-102] years. the female to male ratio was
233/231 (1.01). there were 95 patients in Group a
(who underwent surgery within 72 hours from the
onset of symptoms), 196 in Group B (who under-
went surgery between 72 hours and 6 weeks from
the onset of symptoms) and 173 in Group C. 

Clinical data

the average age of each group ranged from 55.0
years in Group C to 62.9 years in Group a. about
50% of patients were male (n=231). Group B had
the largest proportion of male individuals, but no
significant differences were observed among three
groups. asa score iii-iV were significantly prepon-
derant in Group a and Group B when compared to
Group C. significant difference were recorded
among three groups for Cardiovascular disease and
Chronic renal failure (CrF); conversely diabetes,
Chronic obstructive pulmonary disease (CoPd),

obesity and pre-operative laboratory test results
were not significantly different. regarding case
severity, there were 306 mild (grade i) cases (66%),
144 cases moderate (grade ii) (31%), and 14 severe
(grade iii) cases (3%). statistically significant differ-
ences were listened in table 3.

Intraoperative data
Both open and laparoscopic surgeries were in-

cluded, with a preponderance of laparoscopic proce-
dures in Group C (p<0.01). Group a and Group B
had a statistically significant larger number of con-
versions in comparison with Group C (p<0.01).

the overall median operative time was
89.2±42.3 [30-313] minutes. there was a trend to-
ward longer duration of surgeries in Group B; in
particular, median operative time was 89.4±40.4
minutes for 95 patients in Group a, 99.1±43.9 min-
utes for 196 patients in Group B and 77.7±38.8 for
patients in Group C; however, the differences were
not significant.

Postoperative data
three patients died in hospital within 90 days af-

ter surgery: 2 in Group a, 1 in group B, and none in
group C. neither in-hospital nor 90-days mortality
were significantly affected by timing of surgical pro-
cedure. Postoperative complications occurred in 52
patients (11%) of our study cohort; these included
wound infection in 18 patients; intra-abdominal ab-
scess in 1 patient; bile leakage in 9 patients, heart
failure in 3 patients, pneumonia and urinary tract
infection in 5 and 1 patients, respectively. no pa-
tients had a re-operation. in particular, severe com-
plications (Clavien grade iii-iV) were more preva-
lent in Group a and Group B, and mild complica-
tions (Clavien grade i-ii) were more prevalent in
Group B. however, no significant differences were
recorded among the three groups. the overall medi-
an hospital stay was 4.9±7.7 [1-69] days and was not
significantly affected by the timing of surgery. the
median hospital stay was lower in Group C com-
pared to the other two groups, with an average of
3.3 days. the longest median hospital stay was 6.6
days for patients in Group a. the impact of timing
on the overall occurrence of complications, postop-
erative death and discharge at home - in relation to
other variables considered in the logistic regression
model - is shown in table 4. no differences in mor-
tality rate were found between the groups, though
the power of the study might not be enough high to
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capture statistical significance. Complication rates
and rates of discharge at home are shown to be more
favourable in Group C in the unadjusted model.
however, after adjusting for co-variables, those dif-
ferences were not found to be statistically signifi-
cant.

Discussion

acute cholecystitis is a common disease; al-
though laparoscopic cholecystectomy is accepted as
the gold standard of surgical treatment, the timing
of surgical intervention is still controversial (14).

NNuummbbeerr ooff PPaattiieennttss 464 

AAggee ((yyeeaarrss))** 59.3±17.5 [18-102] 

MMaallee sseexx 231 (50%) 

BBMMII ((kkgg//mm22))** 26.4±4.9 [15-50] 

AASSAA CCllaassss 
 I-II 
III-IV

327 (71%) 
137 (29%) 

CCoommoorrbbiiddiittyy 
   Cardio-Vascular 
   Diabetes 
   COPD 
   CRF 
   Obesity 

218 (47%) 
49 (11%) 
45 (10%) 
22 (5%) 
67 (14%) 

LLaabboorraattoorryy tteessttss 
   WBC (x10^9/L)* 
   Platelets (x10^9/L)* 
   INR* 
   Creatinine (mg/dL)* 
   Amilase (U/L)* 
   Lipase (U/L)* 
   Bilirubine (mg/dL)* 
   CRP (mg/L)* 

9.54±4.68 [1.90-27.53] 
246.20±85.11 [22-828] 
1.17±0.50 [0.80-6.52] 
0.96±0.45 [0.38-5.03] 

119.98±350.47 [10-4641] 
188.51±1088.38 [3-12604] 

1.18±1.61 [0.14-18.94] 
8.09±11.17 [0.01-63.26] 

CCllaassssiiffiiccaattiioonn ooff aaccuuttee cchhoolleeccyyssttiittiiss [[TTGG1133]] 
   Mild 
   Moderate 
   Severe 

306 (66%) 
144 (31%) 
14 (3%) 

EEmmeerrggeennccyy PPrroocceedduurree 291 (63%) 

SSuurrggiiccaall tteecchhnniiqquuee 
 Open 
 Laparoscopic 
 Conversion to open 

58 (13%) 
354 (76%) 
52 (11%) 

OOppeerraattiivvee ttiimmee ((mmiinn))** 89.2±42.3 [30-313] 

IInn--hhoossppiittaall mmoorrttaalliittyy 3 (1%) 

9900--ddaayy mmoorrttaalliittyy 3 (1%) 

CCoommpplliiccaattiioonn [[CCllaavviieenn--DDiinnddoo]] 
 Grade I-II 
 Grade III-IV 

52 (11%) 
34 (7%) 
18 (4%) 

HHoossppiittaall ssttaayy ((ddaayyss))** 4.9±7.7 [1-69] 

DDiisscchhaarrggee aatt oommee 426 (92%) 
Values in parentheses are percentages unless indicated otherwise; *Values are mean ± SD.

TABLE 2 - Patient CharaCteristiCs.
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according to saGes (society of american Gas-
trointestinal and endoscopic surgeons), the rates of

conversions and complications in delayed cholecys-
tectomies are not significantly different from those

TABLE 3 - COMPARISON OF THE PATIENT CHARACTERISTICS AMONG THE GROUPS. 

GGrroouupp AA 
Within 3 days from 

admission 

GGrroouupp BB 
Surgery after 3 days 

or more 

GGrroouupp CC 
After 6 weeks 

PP--vvaalluuee

NNuummbbeerr ooff PPaattiieennttss 95 196 173 - 

AAggee ((yyeeaarrss))** 62.9±17.8 61.4±17.8 55.0±16.2 ns 

MMaallee sseexx 46 (48%) 108 (55%) 77 (45%) 00..0055 BvvssC 

BBMMII ((kkgg//mm22))** 26.7±6.1 26.6±4.3 26.1±4.9 ns 

AASSAA CCllaassss 
 I-II 
III-IV

59 (62%) 
36 (38%) 

122 (62%) 
74 (38%) 

146 (84%) 
27 (16%) 

<<00..0011 BvvssC,, AvvssC 

CCoommoorrbbiiddiittyy 
   Cardio-Vascular 
   Diabetes 
   COPD 
   CRF 
   Obesity 

47 (50%) 
13 (14%) 
10 (11%) 
3 (3%) 

15 (16%) 

104 (53%) 
23 (12%) 
24 (12%) 
15 (8%) 
31 (16%) 

67 (39%) 
13 (8%) 
11 (6%) 
4 (2%) 

21 (12%) 

00..0011 BvvssC 
ns 
ns 

<<00..0011 AvvssB,, BvvssC 
ns 

LLaabboorraattoorryy tteessttss 
   WBC (x10^9/L)* 
   Platelets (x10^9/L)* 
   INR* 
   Creatinine (mg/dL)* 
   Amilase (U/L)* 
   Lipase (U/L)* 
   Bilirubine (mg/dL)* 
   CRP (mg/L)* 

10.9±5.6 
254.0±83.2 

1.2±0.5 
1.0±0.6 

133.7±517.3 
240.8±1312.9 

1.3±2.2 
8.8±10.4 

10.8±4.9 
248.1±98.3 

1.3±0.7 
1.0±0.5 

149.5±368.4 
329.8±1489.5 

1.5±1.8 
9.3±11.5 

7.32±2.7 
239.7±68.5 

1.1±0.2 
0.9±0.2 

69.3±48.5 
38.4±34.0 
0.7±0.6 

3.0±9.92 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

CCllaassssiiffiiccaattiioonn ooff aaccuuttee 
cchhoolleeccyyssttiittiiss [[TTGG1133]] 
   Mild 
   Moderate 
   Severe 

64 (67%) 
30 (32%) 
1 (1%) 

101 (52%) 
83 (42%) 
12 (6%) 

141 (81%) 
31 (18%) 
1 (1%) 

<<00..0011 AvvssB,, AvvssC,, BvvssC 
<<00..0011 AvvssC,, BvvssC 

<<00..0011 BvvssC 

OOppeerraattiioonn 
 Open 
 Laparoscopic 
 Conversion to open 

22 (23%) 
63 (66%) 
10 (11%) 

30 (15%) 
131 (67%) 
35 (18%) 

6 (3%) 
160 (93%) 

7 (4%) 

00..0011 AvvssC,, BvvssC 
<<00..0011 AvvssC,, BvvssC 
<<00..0011 AvvssC,, BvvssC 

DDuurraattiioonn ooff pprroocceedduurree ((mmiinn))** 89.4±40.4 99.1±43.9 77.7±38.8 ns 

IInn--hhoossppiittaall mmoorrttaalliittyy 2 (2%) 1 (1%) 0 ns 

9900--ddaayy mmoorrttaalliittyy 2 (2%) 1 (1%) 0 ns 

CCoommpplliiccaattiioonn [[CCllaavviieenn--DDiinnddoo]] 10 (10%) 31 (16%) 11 (6%) << 00..0011 BvvssC 

 Grade I-II 
 Grade III-IV 

5 (5%) 
5 (5%) 

21 (11%) 
10 (5%) 

8 (4%) 
3 (2%) 

ns 

HHoossppiittaall ssttaayy ((ddaayyss))** 6.6±9.8 5.6±8.5 3.3±4.4 ns 

DDiisscchhaarrggee aatt oommee 80 (84%) 174 (89%) 172 (99%) << 00..0011 AvvssC,, BvvssC 

TABLE 3 - ComParison oF the Patient CharaCteristiCs amonG the GrouPs. 

Values in parentheses are percentages unless indicated otherwise; *Values are mean ± SD.
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of early cholecystectomies. however, hospitaliza-
tion-related medical expenses might be lower in ear-
ly cholecystectomy (15). Conversely, while it does
recommend surgical intervention, the eaes (euro-
pean association for endoscopic surgery) does not
specify the timing of the operation (16). 

the tG13 guidelines suggest an algorithm of
management of acute cholecystitis based on overall
clinical severity. early cholecystectomy is recom-
mended in mild or medium cases, while percuta-
neous drainage of the gallbladder with subsequent
delayed cholecystectomy should be preferred in se-
vere cholecystitis (17, 18). 

therefore, management of acute cholecystitis de-
pends on the preferences of doctors as well as local
factors, with early cholecystectomy rates ranging
from 55% of cases in australia to just 11% in the
uK (19). in addition, the department the patient is
initially admitted to can strongly influence subse-
quent management, with patients admitted to inter-
nal medicine departments being more likely to be
treated conservatively.

this tendency is reflected in our study, with
most patients belonging to group B having been ad-
mitted to internal medicine wards where they were
unsuccessfully managed conservatively.  however,
this delay did not impact overall outcomes.

no statistically significant difference was found

with regard to the mean ages among the groups in
our cohort of people. the mean age was lower in
Group C. hershkovitz et al. (20) showed a signifi-
cant age difference between early and delayed la-
paroscopic cholecystectomy groups, in particular
the mean age of the early group was found to be
significantly lower. this could be explained by the
bias toward interval surgical procedure for more
fragile patients with advanced age. on the other
hands, saber and hokkam (21) found no differ-
ence in mean ages between similar groups. For our
cohort of study, the mean of age was lower in
groups with cholecystectomy performed after 6
weeks. this was due to our tendency to treat
younger and less fragile patients conservatively
whenever possible. in our study, the prevalence of
comorbidities was not significantly different
among the groups, except for cardiovascular disease
and chronic kidney disease, which were significant-
ly more prevalent in group B. overall prevalence of
comorbidities was higher in groups a and B when
compared to group C, highlighting once more the
tendency to delay the surgery for less frail patients.
in the study performed by ohta (16) comorbidities
were significantly more prevalent in the group of
patients treated with delayed cholecystectomy (> 6
weeks) compared with those treated with early
cholecystectomy.

TABLE 4 - LOGISTIC REGRESSION MODEL EXPLORING THE RELATIONSHIP BETWEEN TIMING TO SURGERY, 
COMPLICATIONS, IN-HOSPITAL MORTALITY AND 30-DAY MORTALITY.  

UUnnaaddjjuusstteedd MMooddeell AAddjjuusstteedd ffoorr ccoo--vvaarriiaabblleess 

NNoo.. ooff ppaattiieennttss OOddddss rraattiioo [[CCII 9955%%]] PP--vvaalluuee OOddddss rraattiioo [[CCII 9955%%]] PP--vvaalluuee

CCoommpplliiccaattiioonnss 
Group A 
Group B 
Group C 

10 (10%) 
31 (16%) 
11 (6%) 

0.215 
- 

0.003 

0.390 [0.156-1.972] 
1.00 

0.624 [0.279-1.392] 

0.053 
- 

0.249 

IInn--hhoossppiittaall mmoorrttaalliittyy 
Group A 
Group B 
Group C 

2 (2%) 
1 (1%) 

0 

0.251 
- 

N/A 

2.989 [0.449-5.711] 
1.00 
N/A 

0.142 
- 

N/A 

DDiisscchhaarrggee aatt HHoommee 
Group A 
Group B 
Group C 

80 (84%) 
174 (89%) 
172 (99%) 

0.618 [0.289-1.322] 
1.00 

0.340 [0.165-0.699] 

4.108 [0.368-45.880] 
1.00 
N/A 

0.588 [0.263-1.315] 
1.00 

15.529 [2.029-118.857] 

0.196 
- 

0.008 

0.686 [0.238-1.979] 
1.00 

5.089 [0.600-43.186] 

0.486 
- 

0.136 

The adjusted model accounts for the possible impact of the co-variables: sex, presence of hypertension, presence of CRF, ASA score, Laparoscopic 
procedure and grade of cholecystitis. Patients of Group B (Surgery after 3 days and before 6 weeks) represented the reference group. 

tABLE 4 - LoGistiC reGression modeL eXPLorinG the reLationshiP Between timinG to surGery,
ComPLiCations, in-hosPitaL mortaLity and 30-day mortaLity.

The adjusted model accounts for the possible impact of the co-variables: sex, presence of hypertension, presence of CRF, ASA score, Laparoscopic
procedure and grade of cholecystitis. Patients of Group B (Surgery after 3 days and before 6 weeks) represented the reference group. 
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Conclusions

in conclusion, the lack of consensus regarding
the timing of cholecystectomy for acute cholecystitis
remains an important issue. there is an ongoing
worldwide discussion about the modern concept of
cholecystectomy being performed within 24 hours
since hospital admission.

our experience shows a trend towards better re-
sults for cholecystectomies performed after 6 weeks
from the onset of symptoms, while earlier cholecys-
tectomies have similar outcomes regardless if they
are performed before or after 72 hours from the on-
set of symptoms. therefore, the choice of timing
does not seem to impact postoperative outcomes.
more prospective, randomized studies will be re-
quired to confirm our results. 
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