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Day or night? The right time to perform cholecystectomy

;Dia o noche? El momento ideal para realizar la colecistectomia
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Abstract

Introduction. The frequency of post-surgical complications of cholecystectomy performed overnight is a matter of
controversy, and a higher rate has been reported during the night shift. The objective of this study was to analyze
the presentation of difficult cholecystectomy depending on the time the surgery was performed, in addition to
other complications, postoperative hospital stay, 30-day readmission, and reintervention.

Methods. A retrospective, observational, analytical and cross-sectional study was carried out, comparing the
presentation of difficult cholecystectomy and its frequency during daytime (8:00 am to 7:59 pm) and at night (8:00
pm to 7:59 am), in addition of seroma, abscess, bile leak, biloma, hematoma, post-surgical hospital stay, 30-day
readmission, and reintervention.

Results. A total of 228 patients were included in the study, 117 patients operated during the day (52%), and 111
at night (48%). Difficult cholecystectomy occurred in 26% vs. 34% of the cases operated on during the day and at
night, respectively. The most frequent complication was seroma (14%). The mean hospital stay was 2.7 days in day
surgeries and 2.5 in night surgeries; there were also 2% readmission at 30 days among patients operated during
the day and 3% among those operated on at night.

Conclusions. The frequency of difficult cholecystectomy and complications, postoperative hospital stay, 30-day
readmission, and the need of reintervention, did not have significant differences with respect to the time of surgery.
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Resumen

Introduccidn. La frecuencia de complicaciones postquirurgicas de la colecistectomia realizada en la noche es un
tema de controversia, siendo que se ha reportado una frecuencia mayor durante el horario nocturno. El objetivo de
este estudio fue analizar la presentacion de colecistectomia dificil dependiendo de la hora en que se realiz6 la cirugia,
ademas de otras complicaciones, estancia intrahospitalaria postquirdrgica, reingreso a 30 dias y reintervencion.

Métodos. Se realiz6 un estudio retrospectivo, observacional, analitico y transversal, comparando la presentacién
de colecistectomia dificil y su frecuencia en horario diurno (8:00 am a 7:59 pm) y nocturno (8:00 pm a 7:59 am),
ademas de seroma, absceso, hematoma, fuga biliar, biloma, estancia intrahospitalaria postquirurgica, reingreso a
30 dias y reintervencion.

Resultados. Se incluyeron en el estudio 228 pacientes, 117 operados durante el dia (52 %) y 111 durante la
noche (48 %). La colecistectomia dificil se present6 26 % vs 34 % de los casos intervenidos en el dia y la noche,
respectivamente. La complicacién mas frecuente fue seroma (14 %). La estancia hospitalaria media fue de 2,7 dias
en cirugfas diurnas y de 2,5 en cirugfas nocturnas; hubo 3 % de reintervenciones y 6 %, respectivamente. También
hubo 2 % de reingresos a los 30 dias entre los pacientes operados en el diay 3 % entre los operados en la noche.

Conclusiones. La frecuencia de colecistectomia dificil y las complicaciones, la estancia intrahospitalaria
postquirurgica, el reingreso a 30 dias y la necesidad de reintervencién, no tuvieron diferencias significativas
respecto al horario de la cirugfa.

Palabras clave: colecistectomia laparoscopica; complicaciones intraoperatorias; complicaciones posoperatorias;

conversion a cirugia abierta; horario de trabajo.

Introduction

Acute cholecystitis (AC) is one of the main diag-
noses of admission to the emergency department
that requires surgical resolution. Early cholecys-
tectomy after the onset of symptoms is associated
with less blood loss, fewer complications, and a
shorter postoperative hospital stay, which reduces
morbidity'2

Laparoscopic cholecystectomy (LC) is cu-
rrently the treatment of choice**. Initially, it was a
procedure with a high risk of complications, where
the most relevant was injury to the bile duct, most
of it due to misidentification of the common bile
duct or aberrant anatomy. A wide variety of te-
chniques for performing LC have been described
and a series of steps, described by Strasberg as
the “critical view of safety”, have been proposed
to prevent such injuries®.

Difficult cholecystectomy is defined as a pro-
cedure that presents a technical difficulty for the
approach. Other elements that are taken into ac-
count are more than two attempts with a Veress
needle or another alternative method such as the

open technique for peritoneal access, dissection of
adhesions by electrocautery, the need for special
instruments for managing the gallbladder, more
than 20 minutes of dissection to identify Calot’s
triangle, liver bed dissection requiring more than
20 minutes, or gallbladder perforation. Other
situations that determine a difficult cholecys-
tectomy are the need to increase the initial skin
incision during the removal of the gallbladder, the
appearance of bile in the abdominal cavity, the re-
moval time greater than 60 minutes from the start
of the needle insertion of Veress and the presence
of variant anatomy or the lack of identification
of structures, which require another alternative
method to complete the surgery®.

LC is usually performed on an elective basis,
so it is mostly done during the day, but someti-
mes procedures are emergencies and need to be
done outside of the day shift, under different cir-
cumstances than scheduled patients. Given that
hospital resources are limited for the night shift”#,
the optimal time to perform surgery is still a ma-
tter of debate’.
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Performing LC at night has been reported to
be associated with a small increased risk of com-
plications. Phatak et al observed that nocturnal
cholecystectomy is a predictor of postoperative
complications at 30 days!. Wu et al found that
nocturnal LC is associated with a higher con-
version rate, without a decrease in the length of
hospital stay or related complications, therefore,
they conclude that performing LC at night is not
recommended!!. Siada et al report no difference
in complications within 30 days of surgery in pa-
tients who underwent cholecystectomy during the
day or at night; however, they associate nocturnal
LC with a decrease in hospital stay.

The aim of the study was to analyze complica-
tions within 30 days after nocturnal laparoscopic
cholecystectomy compared to daytime procedu-
res. In addition, we compared the frequency of
difficult cholecystectomy per shift, postoperative
hospital stay, conversion to open surgery, readmis-
sion at 30 days, and need for reoperation.

Methods

Aretrospective review of patients who underwent
cholecystectomy in a tertiary hospital in Mexico
City, between January 1, 2016 and December 31,
2020 was made. Data collection was performed
through electronic medical records. Daytime cho-
lecystectomy was defined as occurring between
8:00 am and 7:59 pm, and nocturnal cholecystec-
tomy as occurring between 8:00 pm and 7:59 am
the following day.

Through the application of the Tokyo guideli-
nes (2018), the diagnostic algorithm was carried
out to identify patients who presented acute cho-
lecystitis, as well as the internal protocol of the
hospital to perform a safe cholecystectomy. The
presentation of difficult cholecystectomy and the
frequency of postoperative complications after
daytime and nocturnal cholecystectomies were
compared.

Post-surgical complications were defined as
any of the following (occurring within 30 days
of surgery): seroma, bile leak, abscess, biloma,
and hematoma. In addition, the days of postope-
rative hospital stay, conversion to open surgery,
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readmission at 30 days and need for reoperation
were recorded.

Statistical analysis was performed with the
IBM® SPSS® Statistics version 23 program, to com-
pare independent groups with the chi-square test
and Fisher’s exact test for qualitative variables,
and Student’s t-test for quantitative variables.

Results

A total of 387 patients operated on in the period
described were identified and a total of 228 pa-
tients were included in the study (Figure 1), 147
(65%) women and 81 (35%) men. The mean
age of the operated patients was 57 years (*
17). The total number of laparoscopic opera-
tions was 190 (83%) and the main indication for
surgery was AC, which occurred in 179 (79%)
cases (Table 1).

One-hundred-seventeen (52%) procedures
were performed during the day and 111 (48%)
at night. Five types of complications after sur-
gery were analyzed, where seroma was the most
frequent complication identified for both shifts,
22 (19%) during the day and 16 (14%) at night
(Table 2). The mean hospital stay of patients ope-
rated on during the day was 2.7 (* 2.1) days, while
the mean hospital stay at night was 2.5 (+ 2.5) days
(Table 3). No statistically significant differences
were found in the demographic characteristics
of the patients (age or gender) when they were
compared between day and night.

The intraoperative findings described for the
surgeries analyzed showed 20 (17%) cases with
hydrocholecyst during the day versus 25 (23%)
during the night, and 18 (15%) cases with pyo-
cholecyst during the day versus 21 (19%) at night.
However, there were no statistically significant
differences. During the night, 31 (26%) difficult
cholecystectomies were found, compared to the
day, with a report of 38 (34%). There was no sta-
tistical difference in the incidence of each group
between day and night.

Ofthe 190 laparoscopic cholecystectomies, 94
(49%) were performed during the day, with a 2%
conversion rate to open surgery, and 96 (51%) at
night, with a 2% conversion rate.
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Patients underwent
cholecystectomy
n=387
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Exclusion:

» Postoperative patients without

Patients included in the study
n=228

4 follow up 30 days after surgery

» Patients who do not have a
complete medical history

Inclusion:
» Emergency cholecystectomy

» Patients undergoing
cholecystectomy in both shifts

» Patients with criteria for difficult
cholecystectomy

Figure 1. Patient selection flowchart. Source: Authors’ records

Tabla 1. Demographic characteristics of patients
undergoing cholecystectomy in the period 2016-2020
at the Hospital Central Sur de Alta Especialidad. n=228

Table 2. Postoperative complications in patients
undergoing cholecystectomy during the day compared
to the night.

i o Day Night
Variable Frequency (%) (n=117) (n=111)
Total cholecystectomies 228 Variable Frequency (%) Frequency (%)

Laparoscopic cholecystectomy 190 (83%) Seroma 22 (19%) 16 (14%)
Open cholecystectomy 38 (17%) Bile leak 7 (6%) 4 (4%)
. . Abscess 3 (3%) 3 (3%)
Surgeries per shift Biloma 2 (2%) 1(1%)

Day 117 (52%) Hematoma 0 (0%) 4 (4%)

Night 111 (48%) Test x2, p=NS
Age (years), media + standard deviation 57 +17 Source: Hospital Central Sur de Alta Especialidad registry.
Gender

Female 147 (65%) Tal?le 3. Compgnson of postoperative flhdmgs of
Male 81 (35%) patients undergoing cholecystectomy per shift.
Personal history : Day Night
. Variable (n=117) (n=111)
Diabetes 74 (33%)
Hypertension 79 (35%) HOSpltaI stay 2.7 (i 2,1) 2.5 (i 2,5)
. Hydrocholecyst 20 (17%) 25 (23%)
Smoke 54 (24%) Pyocolecyst 18 (15%) 21 (19%)
Alcohol 55 (24%) Difficult cholecystectomy 31 (26%) 38 (34%)
) . o Conversion to open surgery 2 (2%) 2 (2%)
Diagnosis grtleafe.zr than a year 48 (21%) Reintervention 3 (3%) 6 (6%)
Acute cholecistitis 179 (79%) Readmission <30 days 2 (2%) 3 (3%)
Diffciult cholecystectomy 69 (30%)

Source: Hospital Central Sur de Alta Especialidad registry.

Student’s test, p=NS
Source: Hospital Central Sur de Alta Especialidad registry
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We found three (3%) reinterventions after day
surgeries and six (6%) after night surgeries. The-
re were also two (2%) readmissions at 30 days
among patients operated on during the day and
three (3%) among those operated on at night. No
statistically significant difference was found.

Discussion

Cholecystectomy is one of the most frequent sur-
geries worldwide. Early cholecystectomy is the
treatment of choice for gallbladder disease, either
as elective or urgent surgery. AC is the main indi-
cation for surgery, found in 53% of our cases'2.
Most of our procedures (71%) were resolved by
laparoscopy?, but laparotomy (open) cholecys-
tectomies continue to be an alternative when the
necessary resources are not available or there
are difficulties in performing an LC. Although
laparoscopic surgery is considered the gold stan-
dard, there are selected cases in which the open
approach is preferred. The choice of open surgery
in our study (17%) was determined for reasons
that included the need for intraoperative explo-
ration of the bile duct and patients with a hostile
abdomen due to multiple surgeries.

Although both open and laparoscopic chole-
cystectomies approaches are safe, they are not
without complications. Bile duct injury is con-
sidered the most feared complication of this
procedure, but it has decreased due to the cri-
tical view of safety proposed by Strasberg®. The
complications in our study were seroma, bile
leak, abscess, biloma, and hematoma, in order of
frequency, without statistically significant diffe-
rences, although the presence of more cases of
hematoma during the night (4%) is noteworthy.

This result is consistent with the studies ca-
rried out by Wu et al'!, and Siada et al®. However,
Phatak et al'® observed that cholecystectomy at
night confers a higher risk of complications (7.4%)
compared to surgeries during the day (4%), with a
statistically significant difference (p=0.001).

This study noted that performing a cholecys-
tectomy at night does not confer a longer hospital
stay (2.7 days) compared to daytime (2.5 days).
Siada et al® demonstrated that nocturnal surgery
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shortens hospital stay (2.4 days at night vs. 2.8
days during the day) with a statistically signifi-
cant difference (p=0.002). Furthermore, Phatak
et al'® identified a shorter hospital stay during
cholecystectomy performed at night (2 days)
versus cholecystectomy performed during the
day (3 days), with statistically significant results
(p<0.001) (Table 4).

Pujahari et al'® included in their study pa-
tients who had undergone cholecystectomies
and evaluated their readmission 30 days after
night surgery, without finding an increase in
complications in patients operated at night, with
readmission at 30 days of 0.21%. In our study, hos-
pital readmission 30 days after the initial surgery
during the daytime was 2%, while 3% of those
operated on at night were readmitted, with no sig-
nificant difference. Hospital readmission in case of
reintervention is a problem for patients and their
families because it raises treatment costs'®. In our
investigation, readmissions and reinterventions at
30 days were not related to the increase in com-
plications derived from the first surgery.

Sharpe et al'’ carried out a study in which
they evaluated complications and hospital read-
missions due to surgical procedures, where 35%
of the cases observed corresponded to cholecys-
tectomies. In this study, the conversion rate for
laparoscopic cholecystectomy was found with the
same frequency at both times, contrary to what was
published by Wu et al'!, who found that patients
who underwent laparoscopic cholecystectomy
at night had a higher rate higher conversion rate
compared with those who underwent daytime
surgery (11.2% vs. 6.2%; p=0.008).

Difficult cholecystectomy occurred with si-
milar frequency during both shifts, 31% during
the day versus 38% at night. Some predictors of
difficult cholecystectomy have been recognized,
and when these risk factors are identified, the best
time to perform surgery is during the day, when
hospital equipment and resources are not limited.
However, a septic process can lead to systemic
organ dysfunction if surgery is delayed'®'?, the-
refore, the best time to perform surgery is still
under debate.
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Table 4. Comparative studies with postoperative complications, hospital stay and conversion rate of laparoscopic

surgery.
2020 2014
HCSAE* J Am Coll Surg
Chama et al. Phatak et al.10

228 patients 356 patients

2014
Am J Surg
Wu et al.11
1140 patients

2017
Am J Surg
Siada et al.8
866 patients

Day Night Day Night Day Night Day Night

17 11 248 108 907 233 647 219
Post-op complications 34 (29%) 28 (25%) 10 (4%) 8(7.4%) 59 (6.5%) 12(5.2%) 53 (8%) 14 (6%)
Hospital stay 2.7 2.5 3 2 3.8 3.7 2.8 2.4
Sclfrg‘éffi"” to open 2 (2%) 2(2%)  12(4.8%) 1(1%) 56 (6.2%) 26 (11.2%) 57 (9%) 9 (4%)

* HCSAE: Hospital Central Sur de Alta Especialidad. Source: own data.

In our study, hydrocholecyst, considered a pre-
dictor of difficult cholecystectomy, was found in
17% of the cases operated during the day, com-
pared to 23% during the night, and in the same
way, pyocholecyst was observed during the day in
15% of cases vs. 19% at night. For both predictors
of difficult cholecystectomy, no statistically signi-
ficant differences were found in the increase in
complications and readmission 30 days after the
procedure.

The controversy over the frequency of com-
plications depending on the shift in which the
operation is performed has led to the general re-
commendation to avoid night surgery. However,
our results showed no differences to support this
recommendation.

Conclusion

No statistically significant difference was found
in the frequency of seroma, bile leak, abscess, bi-
loma, and hematoma in the 30-day postoperative
follow-up between patients who underwent chole-
cystectomy during the day compared to the night
shift. There was also no difference in hospital stay,
conversion from laparoscopic to open surgery, and
difficult cholecystectomy when cholecystectomy
was performed during the day or at night. In our
hospital, as reported worldwide, cholecystectomy
can be performed during both shifts thanks to the
experience of general surgeons; however, there

are other factors that can influence the outcome
to perform a successful cholecystectomy, so the
risk-benefit must be assessed in each particular
case.
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