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Abstract

Introduction A textbook outcome patient is one in which the operative course passes uneventful, without compli-
cations, readmission or mortality. There is a lack of publications in terms of TO on acute cholecystitis.

Objetive The objective of this study is to analyze the achievement of TO in patients with urgent early cholecystec-
tomy (UEC) for Acute Cholecystitis. and to identify which factors are related to achieving TO.

Materials and methods This is a post hoc study of the SPRIMACC study. It’s a prospective multicenter observational
study run by WSES. The criteria to define TO in urgent early cholecystectomy (TOUEC) were no 30-day mortality,

no 30-day postoperative complications, no readmission within 30 days, and hospital stay <7 days (75th percentile),
and full laparoscopic surgery. Patients who met all these conditions were taken as presenting a TOUEC.

Outcomes 1246 urgent early cholecystectomies for ACC were included. In all, 789 patients (63.3%) achieved all
TOUEC parameters, while 457 (36.6%) failed to achieve one or more parameters and were considered non-TOUEC.
The patients who achieved TOUEC were younger had significantly lower scores on all the risk scales analyzed. In

the serological tests, TOUEC patients had lower values for in a lot of variables than non-TOUEC patients. The TOUEC
group had lower rates of complicated cholecystitis. Considering operative time, a shorter duration was also associated
with a higher probability of reaching TOUEC.

Conclusion Knowledge of the factors that influence the TOUEC can allow us to improve our results in terms of text-
book outcome.
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Introduction

Acute cholecystitis (ACC) is a very common pathol-
ogy, and accounts for between 3 and 7% of the causes of
urgent consultation for abdominal pain [1-3]. The mor-
bidity rate in surgical treatment of ACC ranges between
7.2 and 26%, and the mortality rate between 0 and 10%.
Due to the high prevalence of the condition, reducing the
post-operatve morbidity and mortality is a priority issue
and would have a great impact in this area of health man-
agement [2].

The high variability in the morbidity and mortality fig-
ures are due to several factors. Some of them are patient-
specific such as age and associated comorbidities, the
duration of the condition, and its form of presentation
(i.e., associated with liver abscess, perforated, gangre-
nous, emphysematous, etc.). Mortality associated with
ACC is especially high in elderly patients, with associated
cardiovascular comorbidity and with complicated forms
of the disease [2].

The management and treatment of ACC has been
standardized in recent years with the publication of the
Tokyo Guidelines in 2013 and 2018, and the WSES in
2020 [1, 5, 6]. According to these guidelines, the thera-
peutic decision depends on the general condition of the
patient and the time of evolution of the clinical picture [1,
7]. Early laparoscopic cholecystectomy (ELC, i.e., within
72 h of the onset of symptoms), in the absence of sever-
ity criteria that contraindicate it, constitutes the gold
standard for the current management of ACC [1, 5, 6, 8].
Since ELC seems significantly reduce intra-operative lap-
aroscopic conversion to open, bile duct injury and post-
operative length of stay (LOS) and a significantly greater
proportion of ELC is undertaken in high-volume centres,
it could be suggested that if ACC is operated on exclu-
sively by high-volume emergency laparoscopist surgeons,
the results obtained could be improved[4].

Textbook outcome (TO) is a multidimensional measure
used to assess the quality of surgical practice. It reflects
an "ideal" surgical result, based on a series of benchmarks
or established reference points that may vary depending
on the pathology [9]. The first time this management tool
was mentioned in the literature was in 2013, when Kolfs-
choten et al. defined eight parameters that characterized
TO in colorectal cancer surgery [9]. Since then, numer-
ous publications have emerged defining TO in other
areas of cancer surgery (e.g., pancreatic, hepatobiliary,
esophagogastric surgery, etc.) [10-14].

References to TO in the literature in benign diseases
are scarce. The few reports that are available were all pub-
lished very recently [15—17]. In the case of ACC, there is
no established consensus regarding the parameters that
should be included in the definition of TO [17, 18]. There
is only one article that defines TO in acute cholecystitis
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[18], and one that defines it in scheduled laparoscopic
cholecystectomy [17]. Based on these two manuscripts,
the items for achieving TO in urgent early cholecystec-
tomy (UEC) include no Clavien-Dindo complication (<I),
hospital stay less than the 75th percentile, no mortality
or readmission within 30 days of surgery and the laparo-
scopic approach. All patients who presented these vari-
ables were considered TO in UEC [9].

Objective

The primary endpoint was to identify factors related to
achieving TO in patients with urgent early cholecys-
tectomy (UEC) for ACC. Secondary objectives were to
provide an international proposal for defining the param-
eters for defining TO in the surgical treatment of this
condition.

Methods

The SPRIMACC study is a prospective multicenter obser-
vational study run by the World Society of Emergency
Surgery (WSES). From 1 September 2021 to 1 September
2022, consecutive patients admitted to 79 centers located
in 19 different countries were included. The study was
registered on ClinicalTrial.gov with the following identi-
fier: NCT04995380 [19].

Inclusion criteria were: 1: a diagnosis of ACC as
defined by 2018 TG criteria, 2: being a candidate for UEC
during the index admission (other surgical techniques,
either open or bailout procedures such as subtotal chol-
ecystectomy, were not reasons for intraoperative exclu-
sion), 3: age > 18 years old, 4: being stratified for the risk
of common bile duct stones, and, if confirmed, reception
of preoperative ERCP, 5: providing a signed and dated
informed consent form, and 6: willingness to comply with
all study procedures, and being available for the duration
of the study.

Exclusion criteria were 1: pregnancy or lactation, 2:
acute cholecystitis not related to a gallstone etiology, 3:
onset of symptoms>10 days before cholecystectomy
(patients with ACC associated with common bile duct
stones who underwent preoperative ERCP were included
if they had received EC within 10 days of onset of symp-
toms), 4: concomitant cholangitis or pancreatitis, 5:
intraoperative treatment of common bile duct stones, or
6: any other factors that might increase the risk for the
patient or preclude their full compliance with the execu-
tion of the study.

The following items were analysed: gender, age, body
mass index (BMI), and the following scores: POSSUM
Physiological Score [20, 21], APACHE II [22], ASA [23],
Charlson Comorbidity Index [24], and modified frailty
index [25]; clinical data: pulse (rate per minute), sys-
tolic blood pressure (mmHg), temperature (°C degrees);
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hypertension requiring treatment, diabetes mellitus
treated with insulin or oral medication, liver disease, pre-
vious abdominal surgical procedures, time since symp-
toms and surgery (days), duration of symptoms>72 h,
palpable tender mass in the right upper abdominal quad-
rant, leukocytes > 18,000/mm?, hemoglobin (gr/dl), plate-
let count, INR, creatinine, bilirubin; data regarding ACC:
previous percutaneous cholecystostomy, common bile
duct stones confirmed by EUS or MRI, gangrenous chol-
ecystitis, pericholecystic abscess, hepatic abscess, biliary
peritonitis, ACC grade according to TG guidelines [1, 6]
operative time (minutes), bail-out procedure, Chole-Risk
score [26], POSSUM Operative Risk Score [20], postop-
erative complications measured by Clavien-Dindo score
at 30 days [27], readmission at 30 days and hospital stay.
Complications with Clavien Dindo score CD <II were
considered minor, and those with CD >1Ila major.

The criteria used to define TO in urgent early cholecys-
tectomy (TOUEC) were no 30-day mortality, no 30-day
postoperative complications (any CD>I is considered
non-TO), no readmission within 30 days, and hospital
stay <7 days (75th percentile), and full laparoscopic sur-
gery. The cholecystectomies performed through an initial
open approach or with conversion after initial laparos-
copy were considered non-TO. Patients who cumulatively
presented all the characteristics listed were considered to
be TOUEC.

The characteristics of the TO and non-TO groups were
compared using IBM® SPSS version 25.0 (SPSS Inc).
Continuous variables without normal distribution were
expressed as medians with interquartile range (IQR),
using the Mann—Whitney U test. Categorical variables
were reported as frequencies and proportions and com-
pared using the x2 test. Subsequently, univariate and
multivariate logistic regressions were performed to iden-
tify the independent factors associated with obtaining
TO. A p<0.05 was considered statistically significant.

Results
A total of 1253 patients were studied, but seven were
excluded due to incomplete data for analysis. There-
fore, 1246 urgent early cholecystectomies for ACC were
included. In all, 789 patients (63.3%) achieved all TOUEC
parameters, while 457 (36.6%) failed to achieve one or
more parameters and were considered non-TOUEC. The
parameter with the most impact on achieving TOUEC
was the existence of complications, followed by length of
stay, laparoscopic approach and 30-day readmission; the
one with the least impact on TOUEC was mortality.
Complications at 30 days were recorded in 209
patients (16.7%), meaning that 1037 patients (83.22%)
did not present complications at this time point. The
complications were minor (CD<II) in 123 patients
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(9.9%) and major (CD >1lla) also in 83 patients (6.6%).
The surgical approach was laparoscopic in 1048 patients
(84.1%), and open in the remaining 15.9%. Fourteen
patients had died at 30 days, a mortality rate of 1.1%.
Forty-one patients (3.3%) were readmitted at 30 days.
The data for achieving TO are shown in Fig. 1, in which
each column represents a TOUEC parameter and the
blue line shows the cumulative incidence of TOUEC.

Comparison of the TO and non-TO groups revealed
several significant differences. The patients that
achieved TOUEC were a median of 11 years younger
and were more frequently female. TOUEC patients had
significantly lower scores (p.000) on all the risk scales
analysed (ASA, POSSUM Physiological Score. Charlson
Score, Frailty Score, Chole-Risk score, and POSSUM
Operative score). Temperature and pulse were also sig-
nificantly lower in the TOUEC group. Patients with dia-
betes, hypertension, or heart, liver, and lung diseases
were less likely to achieve TOUEC. Prior abdominal
surgeries and BMI did not show differences between
groups. In the serological tests, TOUEC patients had
lower values for creatinine, sodium, potassium, INR,
bilirubin, and leukocytosis than non-TOUEC patients.

Regarding the characteristics of the disease itself, the
TOUEC group had lower rates of complicated chol-
ecystitis (gangrenous, liver abscess, biliary peritonitis,
choledocholithiasis, and emphysematous cholecystitis).
Preoperative percutaneous cholecystostomy was less
frequently performed in the patients who later emerged
as TOUEC. As for surgical time, a shorter duration was
also associated with a greater likelihood of achieving
TOUEC (see Table 1).

The results of the univariate logistic regression
showed significant differences in numerous vari-
ables. Younger age was a protective factor for achiev-
ing TOUEC, while female sex increased the possibility
of obtaining TOUEC by 1.6 times. However, neither
parameter reached significance in the multivariate
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Fig. 1 Textbook outcome in emergent cholecystectomy due
to acute cholecystitis
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Table 1 Characteristics of patients who achieve TO versus non-TO
NoTO TO p value
n=1246 n=457 n=789
Gender .000
Male 275 (60.6) 382 (48.9)
Female 179(394) 399 (51.1)
Age (median IQR) 68 (54-77) 57 (44-70) .000
*BMI (body mass index) 27 (24-29) 27 (24-29) 929
Scores
*POSSUM Physiological score 22 (18-28) 18 (15-23) 000
*TOTAL POSSUM 32(27-39) 28 (24-32) .000
*APACHE Il SCORE 7(5-11) 5(2-8) .000
ASA score .000
1 51(11.9) 214 (29.3)
2 171 (40) 355 (48.6)
3 164 (38.3) 152 (20.8)
4 39(9.1) 9(1.2)
5 3(0.7) 0(0)
Charlson Comorbidity Score >6 .000
No 381 (86.4) 735 (96.6)
Yes 60 (13.6) 26 (34)
Modified Frailty index .000
0 150 (32.8) 429 (54.4)
1 126 (27.6) 176 (22.3)
2 79(17.3) 86 (10.9)
3 47(10.3) 43 (54)
4 22(4.8) 19 (2.4)
5 13 (2.8) 7(0.9)
6 7(1.5) 1(0.1)
7 4(0.9) 1(0.1)
8 1(0.2) 0(0)
Clinical data
*Pulse (rate per minute) 85(76-95) 80(72-90) .000
*Systolic blood pressure (mmHg) 130 (120-145) 130 (120-142) 432
*Temperature °C 36.9(36.2-37.8) 36.7 (36.1-37.2) .001
Hypertension requiring treatment .000
No 208 (46.1) 243 (53.9)
Yes 510 (65.6) 267 (34.4)
Diabetes mellitus treated with insulin or oral medications .000
No 339 (75.3) 662 (85.2)
Yes 11 (24.7) 115(14.8)
Any liver disease .024
No 163 (91.6) 714 (95.7)
Yes 15(84) 32(43)
Previous abdominal surgical procedures? 046
No 309 (70.2) 579 (75.5)
Yes 131 (29.8) 188 (24.5)
*Time since symptoms and surgery (days) 4(2-6) 3(1-5) .000
Duration complaints >72h .000
No 245 (53.6) 523 (66.3)
Yes 211 (46.2) 264 (33.5)




Fugazzola et al. World Journal of Emergency Surgery (2024) 19:12 Page 5 of 12
Table 1 (continued)
NoTO TO p value
n=1246 n=457 n=789
Palpable tender mass in the right upper abdominal quadrant .000
No 269 (58.9) 539 (68.8)
Yes 188 (41.1) 245 (31.3)
Serological tests
White blood cells>18.000/mm3 .000
No 325(714) 670 (85.5)
Yes 130 (28.6) 114 (14.5)
*Hemoglobin 13.2(11.8-14.6) 13.8(124-15) .000
Platelet count> 100,000/mm3 .001
No 436 (95.4) 775 (98.2)
Yes 20 (4.4) 11(1.4)
INR>1.5 .000
No 397 (86.9) 762 (96.6)
Yes 58(12.7) 23(29)
Creatinine>2mg/dL .000
No 396 (86.7) 769 (97.5)
Yes 60 (13.1) 19 (2.4)
Increased total bilirubin > 2 mg/dL .000
No 318 (72.4) 679 (88.8)
Yes 121 (27.6) 86 (11.2)
Data About AC
Previous percutaneous cholecystostomy .000
No 419 (94.8) 758 (99.1)
Yes 23(5.2) 7(0.9)
Associated Common Bile Duct Stones (confirmed by EUS or MRI) .000
No 393 (86.0) 736(93.3)
Yes 45(9.8) 23(29)
Gangrenous cholecystitis .000
No 278 (61) 632 (80.2)
Yes 178 (39) 156 (19.8)
Pericholecystic abscess .000
No 353(77.9) 733(93.3)
Yes 100 (22.1) 53(6.7)
Hepatic abscess .000
No 429 (94.1) 777 (99.4)
Yes 27 (5.9) 5(0.6)
Biliary peritonitis .000
No 419(92.3) 764 (97.7)
Yes 35(7.7) 18 (2.3)
ACC grade .000
1 98 (21.4) 304 (38.5)
2 353(77.2) 485 (61.5)
3 6(1.3) 0(0)
*Operative time in min 110(85-140) 85(60-116) .000
Bail-out procedure? .000
No 374(82) 761 (96.8)
Yes 82(18) 2533.2)
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Table 1 (continued)
NoTO TO p value

n=1246 n=457 n=789
Chole-Risk score .000

0 58(12.7) 165 (20.9)

1 182 (39.8) 370 (46.9)

2 136 (29.8) 187 (23.7)

3 65 (14.2) 28 (3.5)

4 9(2.0) 1(0.1)
POSSUM Operative severity score .000

<15 390 (85.3) 705 (894)

>15 47(10.3) 7(0.9)

BMI Body mass index, EUS endoscopic ultrasound, MRl magnetic resonance, ACC Acute cholecystitis

" Median and interquartilic rank IQR

regression model. Table 2 shows the results of the logis-
tic regression.

In the multivariate logistic regression, the independ-
ent risk factors for achieving TOUEC were pulse (no
tachycardia), low total score on the POSSUM scale,
the absence of hypertension, creatinine<2 mg/dL, the
absence of oliguria, short operative time, absence of
palpable mass in right upper quadrant, absence of gan-
grenous cholecystitis, no perivascular abscess, low ASA
score, no prior percutaneous cholecystostomy, absence
of choledocholithiasis confirmed by EUS or MRI, low
POSSUM physiological score and POSSUM Operative
Severity Score<15. Patients who met these parameters
were the most likely to achieve TOUEC.

Discussion

Textbook outcome (TO) is a multidimensional measure
for managing the quality of surgical procedures. It allows
comparisons between groups and is easy to interpret.
One of the main criticisms of TO is that it is an “all or
nothing” indicator. Nevertheless, it is a useful tool that
has proven to be an independent indicator of survival in
the field of cancer surgery. Obviously, patients with TO
represent lower costs for the health system [11, 13, 18, 28,
29]. Information on the use of TO in benign pathology is
limited.

In our multicenter prospective series of 1246 early
urgent cholecystectomies for ACC, 63.3% of patients
achieved TOUEC. Due to the practically non-existent
literature on TO in gallstones and the absence of inter-
nationally accepted parameters for TO in ACC, it is dif-
ficult to compare our results with those of other series.
We used the following criteria for defining TOUEC: no
30-day mortality, no 30-day postoperative complications
(any CD>I was considered non-TO), no readmission

within 30 days, and hospital stay <7 days (75th percen-
tile) and full laparoscopic surgery. In our definition of
TOEUC we did not consider reinterventions, since these
are performed in patients classified as Clavien-Dindo
IIIb and were thus already included; nor did we consider
intraoperative complications since their presence tends to
be associated with a higher complication rate in the post-
operative period and longer hospital stay. The gold stand-
ard for cholecystectomy is the laparoscopic approach,
and so we believe it is important that this parameter be
included in TO, excluding conversions and open chole-
cystectomies. Unlike Lucocq et al. in their series of elec-
tive cholecystectomies [17], we did not exclude subtotal
cholecystectomy since it is a resource used in ACC.

The only studies available at present are two single-
center retrospective series. In the study by Lucocq et al.
just mentioned, a TO rate of 85.5% was obtained in 2166
patients undergoing elective cholecystectomies, and
Iseda et al. reported a rate of 81.5% in their study of 189
patients with ACC [17, 18]. We believe the better results
recorded in those series are due to the fact that our TO
criteria were stricter. In our definition of TOUEC we
included only patients with no complications (CD=0),
while both Lucocq and Iseda included patients with
CD<2[17,18].

If we had included minor complications, we would
have obtained a TOUEC of 90.1%, even though our series
included patients undergoing emergency surgery. In our
view, in cholecystectomy, the ideal postoperative period
is one without complications. Furthermore, among
their criteria Iseda et al. included a non-prolonged stay
of > 10 days, without specifying the reason for using this
cut-off; in our case, in accordance with the most widely
accepted definition of prolonged stay in TO [9] we con-
sidered a period of >7 days (75th percentile of the stay in
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Table 2 Univariate and multivariate analysis of factors related to achieve to

Univariant analysis Multivariant analysis
OR 1C95% inf 1C95% sup pvalue OR 1C95% inf 1C 95% sup p value

Gender

Male (ref) 1.605  1.269 2.029 001 - - - -
Female

Age 0969 0.962 0.977 001 - - - -
Scores

POSSUM Physiological score 909 891 928 .000 866 770 974 016
Total POSSUM 912 896 929 .000 1.120 999 1.256 051
APACHE Il SCORE 855 826 884 .000 - - - -
ASA score - - - - - - - 05

1 (ref) 495 347 706 .000 171,579,770.904 .000 - -

2 221 152 322 .000 99,261,356.640  .000 - 999
3 055 025 121 999 53,879,330.972  .000 - 999
4 .000 .000 - 999 26,142,808.327  .000 - 999
5 1.000
Charlson Comorbidity Score > 6 4452 2764 7.170 .000 - - - -
No
Yes (ref.)

Modified Frailty index - - - .000 - - - -

0 (ref) 488 364 656 -

1 381 266 544 .000

2 320 203 503 .000

3 302 159 573 .000

4 188 074 481 .000

5 050 006 409 .000

6 087 010 .788 005

7 000  .000 - 030

8 1.000

Clinical data

Pulse (rpm) 0974 966 982 .000 0.978 0.965 0.992 002
Temperature °C 1.004 987 1.020 667 - - - -
Hypertension requiring treatment 2232 1.761 2.828 000 2157 1415 3.286 001
DM treated with insulin or oral medications 1.885  1.408 2.524 .000 - - - -
No

Yes (ref.)

Any liver disease 2053 1.087 3.880 027 - - - -
No

Yes (ref)
Time since beginning symptoms and surgery (days) 1.002  .999 1.006 256 - - - -
Duration complaints > 72h 1706 1.347 2.161 .000 - - - -
No

Yes (ref)

Palpable tender mass in the right upper abdominal 1538  1.210 1.954 .000 1.538 121 1.954 001
quadrant

No

Yes (ref.)
Oliguria 54 3.114 9.366 .000 8319 2253 30.714 001
No

Yes (ref)
Serological tests
White blood cells > 18.000/mm3 2351 1769 3.124 .000 - - - -
No

Ves (ref)

Hemoglobin 1.004 .999 1.009 132 - - - -
Platelet count>100,000/mm3 3232 1534 6.808 002 - - - -
No

Yes ref
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Table 2 (continued)

Page 8 of 12

Univariant analysis

Multivariant analysis

OR 1C95% inf 1C95% sup pvalue OR 1C95% inf 1C95% sup p value

INR>1.5 4840 2942 7.964 .000 - - - -
No

Yes (ref.)
Creatinine>2mg/dL 6.132 3610 10419 .000 4331 1.272 14.748 019
No

Yes (ref.)

Increased total bilirubin >2 mg/dL? 3004 2210 4.083 .000 - - - -
No

Yes (ref.)

Data about AC

Previous percutaneous cholecystostomy 5944 2529 13.969 .000 6.603 1.734 25.148 006
No

Yes (ref.)
Associated Common Bile Duct Stones (confirmed 3664 2185 6.145 000 3954 1.681 9.300 002
by EUS or MRI

No

Yes (ref.)
Gangrenous cholecystitis 2,594 2006 3354 000 1.733 1.086 2.765 021
No

Yes (ref)

Pericholecystic abscess 3918 2743 5.595 .000 3.001 1.501 5.998 002
No

Yes (ref.)

Hepatic abscess 9.780 3.739 25.582 .000 - - - -
No

Yes (ref)

Biliary peritonitis 3.545 1.983 6.338 .000 - - - -
No

Yes (ref.)
ACC grade 443 340 578 .000 - - - -

1 000  .000 - 999

2 — — — —

3 (ref)
*Operative time in min 988 .985 991 .000 994 990 .998 .007
Bail out procedure? 6.674 4194 10.621 .000 - - - -
No

Yes (ref)
Chole-Risk score 715 505 1.012 .000 - - - -

0 (ref)) 483 333 701 -

1 151 089 258 058

2 039  .005 315 .000

3 .000

4 002

POSSUM Operative severity score 12137 5434 27.110 .000 8453 2073 34462 003
<15

> 15 (ref)

DM diabetes mellitus, BMI Body mass index, EUS endoscopic ultrasound, MRI magnetic resonance, ACC Acute cholecystitis

our series). Mortality in our series was 1.1% higher than
that reported by Lucocq et al. (0.3%), while Iseda et al.
recorded zero mortality; our increased rate is probably
attributable to the multicenter nature of our study in
emergency surgical procedures.

Analysing the factors that influence the attainment
of TOUEC in our study, we found numerous significant

differences in the univariate regression. In Iseda et al’s
study, age>70 years, hemoglobin<11.9g/dL and leu-
kocytosis > 18,000/pL. were the only independent fac-
tors associated with failure to achieve TOUEC. In our
series, age and analytical data were significant in the
univariate analysis, but not in the multivariate study.
The same was the case of bilirubin, INR and platelets.
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Other studies have established a direct relationship
between bilirubin levels >2 gr/dl and the degree of dif-
ficulty of the cholecystectomy, which may be related
to the failure to achieve TO [26]. The only analyti-
cal parameter in our multivariate study associated
with an increased risk of failure to attain TOUEC was
creatinine >2mg/dL.

In our series, probably due to the numerous variables
recorded and the large sample size, the POSSUM physi-
ological score, total POSSUM, and ASA all reached sig-
nificance. The ASA score also independently influenced
the achievement of TO in the scheduled cholecystecto-
mies in Lucocq et al’s study [17]. These data are in line
with other published works which show that the higher
the risk predictor scores, the higher the rates of mor-
bidity and mortality, length of stay and readmission and
that, as a result, the postoperative period is likely to be
suboptimal [30—37]. Clinical variables such as tachycar-
dia, pharmacologically treated hypertension, the pres-
ence of a palpable mass in the right hypochondrium
and the presence of oliguria at diagnosis also reduce the
likelihood of achieving TOUEC.

Forms of complicated cholecystitis such as abscesses,
choledocholithiasis confirmed by EUS, gangrenous
cholecystitis, and perivesicular abscesses were also
identified as risk factors for the failure to achieve
TOUEC. Previous percutaneous cholecystostomy also
had a negative influence, although cholecystostomy has
been widely used since the publication of the Tokyo
Guidelines, numerous publications have noted its
high associated morbidity, the difficulty of the laparo-
scopic approach, prolongation of hospital stay, and the
high readmission rate. As a result, in spite of its value
for managing acute episodes in fragile and high-risk
patients, it should not be considered as innocuous, or
as the gold standard treatment [38—46].

The operative time in our case was a decisive fac-
tor in attaining TOUEC: the shorter the postopera-
tive time, the more likely TOUEC was to be achieved.
This finding has already been reported in other articles
which have demonstrated that prolonged surgical time
increases the risk of surgical wound infection and the
risk of pulmonary complications, and therefore also
increases morbidity and mortality rates and lengthens
hospital stay.

The main limitation of the study is the scarcity of lit-
erature on the topic and the lack of an internationally
accepted definition of TO, which means that it difficult
to make comparisons with other series and may have
introduced certain biases in the collection of data. As its
main strength, this is the first prospective multicenter
study that analyses TO in cholecystectomy for acute
cholecystitis.
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Conclusion

Among modifiable factors, avoiding unnecessary per-
cutaneous cholecystostomies, using a laparoscopic
approach, and keeping surgical time as short as possible
are all crucial for achieving TOUEC. Although the other
independent factors are probably not modifiable, a rapid
optimization of patients with acute cholecystitis is likely
to improve postoperative outcomes. To our knowledge,
this is the largest prospective series of TO in urgent
cholecystectomy published to date. There is a clear need
for an international consensus definition of the param-
eters that the TOUEC should include. Our proposal is:
no 30-day mortality, no 30-day postoperative complica-
tions (any CD>1 is considered non-TO), no readmission
within 30 days, and hospital stay <7 days (75th percen-
tile) and full laparoscopic surgery.

Abbreviations
ACC Acute cholecystitis

WSES World society of emergency surgery

ELC Early laparoscopic cholecystectomy
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TOUEC  Textbook outcome in urgent early cholecystectomy
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