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Abstract: Aim: Early Laparoscopic Cholecystectomy (ELC) for acute cholecystitis is widely accepted as the standard of
care. The capacity to deliver this has been strongly linked to the establishment of Acute Surgical Units (ASU). This study
aimed to determine the relative effects of surgeon preference on ELC rates. Method: A retrospective audit of patients with
acute cholecystitis was carried out over 6 months in 3 hospitals in 2018. One hospital had an ASU and 2 hospitals had no ASU.
The timing of cholecystectomy, intraoperative cholangiogram rates and length of hospital stay were collected. Results: 175
patients were included; 92 admitted to the ASU hospital and 83 admitted to non-ASU hospitals. When adjusted for severity, the
ELC rate was 62% and 31% (P<0.0001) in the ASU hospital and non-ASU hospitals respectively in patients with mild (Tokyo
Grade I) disease. There was no difference between intraoperative cholangiogram rates between hospitals. The initial length of
stay was on average 2.4 days shorter in the early ELC patients (MD=-2.4, 95% CI 1.3 to 3.4). The 2 Non-ASU hospitals varied
significantly in ELC rates (19% and 48% P=0.0158), the hospital with the higher ELC rates shared senior surgical staff with
the ASU hospital. Conclusion: Hospitals with an ASU are better able to provide timely surgery to patients presenting with
acute cholecystitis and this is associated with a reduction of time in hospital for these patients, but surgeon preference may be
more important in determining ELC rates than the ASU model of care.
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1. Introduction
Laparoscopic cholecystectomy has become the mainstay of
treatment for acute cholecystitis. However, the timing of
surgery can be divided into ‘early’ and ‘delayed’.
The definition of early laparoscopic cholecystectomy
(ELC) differs in the literature from anywhere between less
than 24 hours after admission to less than 7 days after
admission. However the most common definition is
commencement of laparoscopic cholecystectomy within 72
hours of the patient’s admission to hospital [1-3], and this is
the definition of ELC used in this study.
Although there are no current Australian-specific
guidelines for the management of acute cholecystitis, the

international stance favours ELC for patients presenting with
acute cholecystitis in most cases. The 2014 National Institute
for Health and Care Excellence guidelines recommend
surgery as early as possible after admission and the Tokyo
Guidelines 2018 (TG18) recommend surgery be carried out
as early as possible regardless of time of onset, ideally within
72 hours of presentation [2, 4].
The other option for the surgical management of acute
cholecystitis is delayed laparoscopic cholecystectomy (DLC),
treating acute cholecystitis conservatively, and performing an
interval cholecystectomy at a later date when the acute
inflammation has settled. Historically surgeons preferred DLC
over ELC for its perceived increased safety. The concern
regarding ELC stems from the theoretically increased risk of bile
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duct injury and conversion to open surgery due to distorted
anatomy in the acutely inflamed state [5, 6].
However, the current literature suggests that ELC is at
least as safe as DLC when comparing post-operative
complications and conversion to open surgery [2, 3, 5-9], and
results in less re-presentations for gallbladder related
pathology, and an overall shorter length of hospital stay and
lower cost to the health system [2, 3, 6-8, 10].
Despite this evidence, surgical practice internationally
does not reflect this recommendation. De Mestral et al notes
that the rate of ELC is between 36-88% in UK, Japan and
US3. Kao et al reports similar statistics where emergency
cholecystectomy was performed in only 53% of acute
cholecystitis cases in the US, and 16% in the UK11. The lack
of uptake of ELC given the evidence suggests multiple
barriers for adoption. Logistical difficulties were expressed in
multiple studies [1, 4, 11, 12]. Redesigning services, such as
the advent of Acute Surgical Unit (ASU) models in
combination with surgeon and organisational level changes
have been suggested for the implementation of ELC as a
treatment strategy [4, 11]. The literature shows that the
implementation of an ASU model can markedly improve
ELC rates [13, 14] and these changes can be sustained [15].
While the literature is focused on systemic changes and
logistical changes, there is a dearth of evidence exploring the
impact of surgeon preference on ELC rates, independent of
ASU models of care. ELC rates in 3 metropolitan hospitals in
one of the largest Local Health Districts in New South Wales,
Australia were compared. Two of the study hospitals are
staffed by the same General Surgeons, one hospital has a wellestablished ASU and another has no ASU. In contrast, the third
hospital has no formal ASU, and has a completely different
group of General Surgeons on staff. We sort to explore how
both the effect of an ASU and surgeon preference can affect
early laparoscopic cholecystectomy rates.

Study subjects are all adult patients presenting to the study
hospitals with acute cholecystitis, diagnosed as per the Tokyo
Guidelines 2018 criteria [16]. Exclusion criteria were;
paediatric patients, patients who discharged against medical
advice, and patients transferred to a private hospital for
management, as data could not be accessed.

2. Method

2.6. Statistical Analysis

2.1. Study Design
A retrospective audit was carried out for all cases of Acute
Cholecystitis (AC) over the 6-month period July 1st and
December 31st 2018 using patient medical records from the 3
participating hospitals.
2.2. Setting
The 3 hospitals are part of the Hunter New England Local
Health District in NSW, Australia and serve a largely
metropolitan population. The local health district in question
is one of the largest in NSW with a catchment area of over
130,000 square kilometres and an estimated population
exceeding 920,000. The 3 study hospitals have been
deidentified and labelled as Hospitals A, B and C. Hospital A
has a well-established ASU, and Hospitals B and C have no
ASU. Of note, Hospital A and Hospital C share the same
general surgeons, who operate regularly at both locations.
Hospital A has a well-established ASU with dedicated

ASU consultants (with no other commitments and onsite
from 8am until 7pm) and dedicated onsite registrars, with
emergency operating sessions every afternoon, solely for
emergency cases, including acute cholecystitis. Hospital B
does not have an ASU as such, however there is a hybrid
system in place, the on-call surgeon will fill 70% of their
operating list with elective cases during daytime hours, with
a small portion of the list (usually about 3 hours) left for any
emergency cases. Hospital C has no ASU, and emergency
cases are usually done on an ad hoc basis after elective cases,
or rarely these cases may interrupt elective lists if they are
very urgent.
2.3. Participants

2.4. Data Collection
Subjects were identified by searching the clinical coding
database of the study hospitals. The records were searched
electronically for all the potentially relevant ICD 10 Codes
(see Appendix 1). Patient files were manually reviewed to
include those patients with a clinical diagnosis of acute
cholecystitis as per the TG18 Guidelines [16]. The relevant
data for outcome measures was collected from the medical
records.
2.5. Outcome Measures
The primary outcome measure was time from admission to
cholecystectomy. Secondary outcomes included; intraoperative
cholangiogram rates and length of hospital stay.

The data was analysed using R (version 3.6.3). Students’
unpaired T-test was used for comparison of categorical and
continuous data. A P-value of <0.05 was considered
statistically significant. Ethics Approval.
The project was authorised to proceed as a non-research
activity by the HNELHD-HREC committee on the 1st of
March, 2019. Authorisation Number: AU201903-01.

3. Results
175 unique presentations of acute cholecystitis were
recorded at the study hospitals in the six-month study period.
Of those, ninety-two patients presented to Hospital A (ASU),
fifty-two patients presented to Hospital B (Non-ASU), and
thirty-one presented to Hospital C (Non-ASU), for a total of
ninety-two in the ASU group and eighty-three in the nonASU group. The severity of AC by Tokyo Grade is shown in
Table 1 and is comparable.
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3.1. Primary Outcome
The early laparoscopic cholecystectomy (ELC) rate at
these hospitals differed significantly; 59% of patients
admitted with Acute Cholecystitis underwent a
Cholecystectomy within 72 hours in the ASU hospital
compared with 34% in the non-ASU hospitals (P=0.0008)
A subgroup analysis was performed for patients who had
Tokyo Grade I acute cholecystitis. The early laparoscopic
cholecystectomy rate was 62% and 31% (P<0.0001) in the
ASU group and non-ASU group respectively.
Subgroup analysis comparing Hospital A with an ASU (77
patients) and Hospital B with no ASU (37 patients) for patients
with Tokyo Grade 1 Acute Cholecystitis showed a highly
significant difference in ELC rates (62% vs 19%, P< 0.0001).
However, subgroup analysis for patients with Tokyo Grade
1 Acute Cholecystitis between Hospital A (ASU, 77 patients)
and Hospital C (No ASU but same surgeons, 25 patients)
showed the early laparoscopic cholecystectomy rate was not
significantly different (62% and 48% respectively, P=0.1512).
When comparison between the 2 hospitals without ASUs
was made for patients with Tokyo Grade 1 Acute
Cholecystitis, Hospital B (37) and Hospital C (25), this
showed the early laparoscopic cholecystectomy rate differed
significantly at 19% and 48% respectively (P=0.0158).
It is worth noting, although the numbers are small, that in
Tokyo Grade 2 patients Hospital A and B had similar ELC
rates (45% and 57% respectively P=0.6951) suggesting that
in the sicker patients, surgeons at Hospital B are more
inclined to operate early.
3.2. Secondary Outcomes
There was no significant difference between intraoperative
cholangiogram rates between Hospital A, B, and C (94% vs
87% vs 94%, P=0.5291). The length of stay was on average
2.4 days shorter in the ELC group (MD=-2.4, 95% CI 1.3 to
3.4).

4. Discussion
The benefits of early laparoscopic cholecystectomy seem
clear.
ELC
compares
favourably
to
interval
cholecystectomy in terms of cost to the health system,
patient outcomes, and is not inferior in terms of safety [2, 3,
5-9]. However, Okamoto et al [2] and Gurusamy et al6 are
two meta-analyses that highlight an important concern of
the high risk of bias. The examined trials had relatively low
sample sizes, poor blinding and because surgical
complications occur rarely, confidence intervals were wide.
The 2014 NICE guidelines also note that the literature was
of low-moderate quality [4].
ELC rates can be considered as measures of the models of
care provided for emergency surgical cases but they also
reflect surgeon’s preference. This study compared one ASU
Hospital with two non-ASU hospitals. All three hospitals are
situated in and around Newcastle NSW, Australia, and are
classed as metropolitan hospitals. Both non-ASU hospitals

are within a thirty-five-minute distance to the ASU centre via
road transport.
This data has shown that a hospital with an ASU is better
able to deliver ELC compared to a hospital without an ASU.
However, the severity of acute cholecystitis must be taken
into account. Patients with severe disease and displaying
signs of multi-organ failure may require significant
preoperative preparation or initial treatment by interventional
radiology and as such comprise a group of patients who may
not be suitable for ELC. The TG18 guidelines published a
score for risk-stratifying patients with acute cholecystitis
known as the Tokyo Grade [2]. We therefore carried out a
subgroup analysis of patients with Tokyo Grade I disease as
the recommendation for ELC is strongest in this group and
this provided comparable disease across the 3 hospitals. The
results show that the ASU Hospital significantly
outperformed the non-ASU hospitals as a group.
Two additional subgroup analyses were carried out
between Hospital C and Hospital A as well as Hospital C and
Hospital B. Hospital C and A were compared as Hospital C
does not have an ASU while Hospital A does. However, the
two hospitals share consultant surgeons; all the general
surgeons at Hospital C work at Hospital A where they do
ASU on call work. Therefore, it offers a unique opportunity
to determine whether surgeon preference influences ELC
rates independent of the existence of an ASU. There was no
significant difference in ELC rates demonstrated between
these two hospitals. The comparison of 2 Non-ASU hospitals
(Hospital C and Hospital B- which shares no General
Surgeons with Hospital A) seems to support this. The fact
that there was a significant difference in ELC rate in favour
of Hospital C, strongly suggests that surgeon preference is at
least as important in determining ELC rates as the presence
of an established ASU system of care.
Current literature focuses on the benefits of an ASU based
model of care as a way to improve time-to-surgery for acute
general surgery cases. Rightly so, because the ASU model
improves operating theatre and junior surgical staff availability
and allows improved consultant oversight for the diagnosis and
management of emergency surgery cases [17]. Arguably the
ASU high caseload environment promotes the development of
the skills and confidence in ELC that have been shown to be
associated with better patient outcomes [18, 19].
However, individual surgeon preference should be viewed
as a factor that needs to be considered. Hospital C without an
ASU was able to deliver a similar rate of ELC in Tokyo
Grade 1 patients to the ASU hospital. In contrast the surgeons
at Hospital B without an ASU were only able to perform
ELC in 19% of Tokyo grade 1 patients cholecystitis. This
implies that individual surgeon preference may be more
important as the model of care, as Hospital C is staffed by
surgeons who would be accustomed to performing ELC from
their experience at the ASU hospital. However, the fact that
ELC rates are not significantly different at Hospitals A and B
in the Tokyo Grade 2 patients suggests that factors other than
surgical expertise are at play.
Intraoperative cholangiogram rates were also explored as
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they are strongly recommended in the TG18 [2], as a way of
minimising
bile
duct
injury
in
laparoscopic
cholecystectomies. All hospitals performed well with no
statistical differences in cholangiography rates (Hospital A
and C 94%, Hospital B 87%).
Length of hospital stay was also compared, collecting data
for the initial presentation only, and not including additional
length of stay for patients returning for interval
cholecystectomy or related complications. It showed that
ELC patients stayed significantly less days than their nonELC counterparts, 3.44 compared to 5.55 days, which agrees
with other available international evidence [2, 3, 6-8].
The limitations of this study are the short time period of the
audit, the retrospective nature of the data and the fact that
patients were not completely matched for comorbidities
(although a comparison of grade 1 only patients is matching for
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severity of disease). If patients were matched using P-Possum,
NSQIP or other operative risk scores, it would have eliminated
the patient’s pre-morbid state as a confounding factor in the
clinical decision-making process for performing ELC.

5. Conclusion
Acute Surgical Units provide the environment to facilitate
Early Laparoscopic Cholecystectomy (ELC) for Acute
Cholecystitis. However, it is clear that surgeon preference
makes a significant difference to the rate of ELC even when
ASU facilities are not available. It is clear that in order to
better adhere to evidence-based practice in the management of
acute cholecystitis, other elements of surgeon behaviour need
to be considered in addition to systems and models of care.

Appendix
1. K8000 - Calculus of gallbladder with acute cholecystitis, without mention of obstruction
2. K8001 - Calculus of gallbladder with acute cholecystitis, with obstruction
3. K8010 - Calculus of gallbladder with other cholecystitis, without mention of obstruction
4. K8011 - Calculus of gallbladder with other cholecystitis, with obstruction
5. K8030 - Calculus of bile duct with cholangitis, without mention of obstruction
6. K8031 - Calculus of bile duct with cholangitis, with obstruction
7. K8040 - Calculus of bile duct with cholecystitis, without mention of obstruction
8. K8041 - Calculus of bile duct with cholecystitis, with obstruction
9. K810 - Acute cholecystitis
10. K811 - Pancreatitis, Chronic cholecystitis
11. K819 - Acute Cholecystitis
12. K830 - Cholangitis
13. K850 - Idiopathic acute pancreatitis
14. K851 - Biliary acute pancreatitis
15. K859 - Acute pancreatitis, unspecified
16. U832 – Pancreatitis
Table 1. Patient distribution by severity.
Tokyo Grade I

Tokyo Grade II

Tokyo Grade III

ASU

84%

12%

4%

Non-ASU

75%

23%

2%

Table 2. Individual Hospital ELC proportion.
Tokyo Grade I
ELC (<72hrs)

Tokyo Grade II

Tokyo Grade III

Hospital A

Hospital B

Hospital C

Hospital A

Hospital B

Hospital C

Hospital A

Hospital B

Hospital C

48

7

12

5

8

1

1

0

0

Non-ELC (>72hrs) 29

30

13

6

6

4

3

1

1

Totals

77

37

25

11

14

5

4

1

1

ELc Rate

62%

19%

48%

45%

57%

20%

25%

0%

0%

Table 3. Overall ELC rate and IOC rate.
Overall ELC Rate

Tokyo Grade I ELC Rate

Intraoperative Cholangiogram Rate

Hospital A

59%

62%

94%

Hospital B

29%

19%

87%

Hospital C

42%

48%

94%
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Table 4. Length of Stay.
ELC
Non-ELC

Mean Length of Stay (days)
3.44
5.80

[9]
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