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Background: Index admission laparoscopic cholecystectomy is the standard of care for patients admitted to hospital with symptomatic acute cholecystitis. The same standard applies to patients suffering with mild acute biliary pancreatitis. Operating theatre capacity can be a significant constraint to same admission surgery. This study assesses the impact of dedicated theatre capacity provided by a specialist surgical team on rates of index admission cholecystectomy.

Methods: This clinical cohort study compares the management of patients with symptomatic gallstone disease admitted to a tertiary care university teaching hospital over two equal but chronologically separate time periods. The periods were before and after service reconfiguration including a specialist HPB service with dedicated operating theatre time allocation.

Results: There was a significant difference in the number of admissions over the two time periods with a greater proportion of patients having index admission surgery in the second time period with correspondingly fewer having more than one admission during this latter time period. In the second time period 43% of patients underwent index admission cholecystectomy compared to 23% in the first (P < 0.001). The duration of surgery was shorter for patients undergoing surgery during the second time period [135 (102–178) min in the first period and in the second period 106 (89–145) min] (P = 0.02).

Discussion: This paper shows that the concentration of theatre resources and surgical expertise into regular theatre access for patients undergoing urgent laparoscopic cholecystectomy is an effective and safe model for dealing with acute biliary disease.
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INTRODUCTION

Laparoscopic cholecystectomy undertaken during the index admission is the standard of care for patients with acute cholecystitis and also for those with mild or moderate acute biliary pancreatitis (1–3). Index-admission management of symptomatic gallstone disease prevents recurrent biliary events and reduces healthcare costs (4, 5). For such a strategy to be feasible, the necessary surgical expertise must be available to provide this level of care. Acute biliary surgery can be technically demanding and carries risks which can range from a higher proportion of conversion from laparoscopic to open surgery to an increased frequency of bile duct injury. Whilst these risks are faced by all surgeons undertaking this type of surgery, they can be addressed by having surgeons of appropriate expertise and training undertaking these operations (6).

In addition to the necessary surgical expertise, operating theatre time and capacity are often determining factors in whether patients undergo same admission laparoscopic cholecystectomy. Although not an elective procedure, urgent biliary surgery may not be regarded as “life or limb threatening” and therefore may not be prioritised in a mixed access emergency operating theatre system. For example, in a large multicenter prospective audit of patients undergoing cholecystectomy only 16% were operated on as urgencies during the index admission (7).

A potential solution to this problem is the establishment of a dedicated “hot list” for acute biliary surgery staffed by experienced hepato-pancreato-biliary (HPB) surgeons. This study reports on the effect of establishing a thrice weekly list for acute gallbladder surgery on patients undergoing acute laparoscopic cholecystectomy. Outcomes in a 12 month period after establishment of the “hot lists” are compared to results prior to creation of this service when gallbladder surgery was managed as a General Surgical urgency.



METHODS


Design

This is a clinical cohort study comparing the in-patient management of patients with symptomatic gallstone disease over two equal but chronologically separate time periods.



Setting

This is a single-centre study set in the General Surgery and Hepato-Pancreato-Biliary Surgery services of the Manchester Royal Infirmary (MRI) a secondary and tertiary care university teaching hospital housing a regional Hepato-pancreato-biliary service which serves a conurbation of 3.2 million.

The first time period is from the 1st January 2013 to the 31st December 2013 during which patients with acute gallstone conditions were admitted to the General surgery service and managed by General, colorectal, and specialist HPB surgeons participating in General on-call. There was no dedicated theatre for patients with gallstone disease and urgent in-patient operations were undertaken on an emergency operating list shared with multiple other surgical specialties. The second time period is 1st January 2015 to the 31st December 2015 following the creation of a regional specialist HPB service at the Manchester Royal Infirmary. Following the establishment of the regional HPB service a 24 h per day/365 days per annum emergency HPB rota was introduced in October 2014 with provision for three dedicated theatre sessions each week for urgent or acute cholecystectomy to be undertaken by surgeons with a special interest in HPB surgery. All patients admitted with suspected acute biliary disease were transferred to the care of this specialist HPB surgical team.



Patients

Patients admitted between 1st January 2013 and 31st December 2013 constitute the initial cohort and those admitted between 1st January 2015 and 31st December 2015 constitute the second cohort. The hospital medical coding database was searched for all patients admitted at least once as an emergency during the study periods with international classification of Disease (ICD) version 10 codes related to biliary pathology (8). Patients were included if they were over 16 years old, admitted with acute cholecystitis, mild biliary pancreatitis or biliary colic. For the purposes of this study, cholecystitis was defined as acute inflammation of the gallbladder, confirmed by ultrasonographic or computed tomographic evidence. The definition of acute cholecystitis provided by the Tokyo guidelines was used (9). Acute biliary pancreatitis was defined according to the criteria of the 2012 revision of the Atlanta classification (10). Patients admitted as an emergency with obstructive jaundice due to choledocholithiasis who still had their gallbladder in situ were also included in the study. Patients were excluded if they were admitted electively or had previously undergone cholecystectomy.



Data

Data were collected from prospectively maintained electronic databases on demographic details, basis of diagnosis, Charlson co-morbidity index, American Society of Anesthesiology (ASA) grade, length of stay in hospital, and number of re-admissions. Data regarding surgical, endoscopic and radiological interventions were also recorded. For the purposes of this study, the first emergency admission was considered the index admission with all subsequent admissions related to gallstones treated as readmission. Data are presented on time to cholecystectomy from index admission, hospital stay and number of admissions prior to cholecystectomy. Patients who were admitted during either study period but who did not undergo surgery during that year were recorded as undergoing no surgery during study period. Data were collected on pre- and post-operative use of ERCP. Operative detail was recorded on choice of laparoscopic or open routes for surgery, operating time (from first incision to closure), conversion to open surgery, post-operative mortality within the first 30 days after surgery and incidence of major bile duct injury. Outcome data also included length of stay in hospital. No quality of life measurements were undertaken.



Statistical Analyses

Non-parametric tests were used for analysis. Chi-square tests were used to compare categorical variables. Mann–Whitney and Kruskal–Wallis tests were used to compare the distribution of continuous variables between groups. Analysis was performed using R (R project for statistical computing. www.r-project.org).

A P < 0.05 was considered significant.



Ethical Approval

The Clinical Audit and Risk Management Department of the Central Manchester University Hospitals NHS Foundation Trust regarded this study as an audit and the study was registered as audit 6505.




RESULTS


Demographics

Three hundred and one patients constituted the first (2013) study group and 433 the second (2015) time period (2015) (Table 1). There was no significant difference in age, gender or range of clinical diagnoses. Co-morbidity was similar between groups as was American Society of Anaesthesia grade (Table 1).


Table 1. Demographic details of patients admitted during the two study periods.
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Management of Acute Biliary Disease

There was a significant difference in the number of admissions over the two time periods with a greater proportion of patients having index admission surgery in the second time period with correspondingly fewer having more than one admission during this latter time period (Table 2). There was a significant increase in the use of index admission cholecystectomy during the second period. There was a significant reduction in time from admission to surgery for patients with cholecystitis and for those with biliary pancreatitis (Table 2).


Table 2. Management of biliary disease.
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There was a significant fall in duration of length of stay between the two time periods. In the second time period 43% of patients underwent index admission cholecystectomy compared to 23% in the first (P < 0.001; Figure 1).


[image: Figure 1]
FIGURE 1. Time to cholecystectomy for entire cohort. Box and Whisker plot showing median time and interquartile range in days to surgery.




Type of Surgery

In the first time period (2013) 89% of procedures were initiated laparoscopically. In the second time period (2015), 95% were initiated laparoscopically. This difference was not significant (P = 0.41). The conversion rate in the first period was 6 and 3% in the second. The duration of surgery in the first period was 135 (102–178) min and in the second period was 106 (89–145). This difference was significant (P = 0.02).



Outcomes

There were no deaths within 30 days of surgery or bile duct injuries after cholecystectomy in either time period.




DISCUSSION

This paper reports on the effect on cholecystectomy practise of a dedicated “hot list” for acute gallbladder surgery staffed by hepatobiliary surgeons in a large tertiary care acute provider hospital.

The data show that a relatively large number of patients presented for treatment in both study periods. As the population and demographic profile would not have been expected to change materially between the two time periods the reasons for the greater patient numbers in the second time cohort are largely speculative but may relate to “drift” of patients towards tertiary care provider institutions. There was no difference in co-morbidity profile between the two time periods.

The management of acute biliary disease seems to be different between the two time periods with more patients undergoing definitive intervention during the index admission and with a shorter time to surgery. To present a balanced perspective, it should be acknowledged that there were quite prolonged waiting times for surgery for biliary colic and biliary pancreatitis in the 2013 cohort (Table 2). This does provide a potential source of bias.

This greater use of definitive surgery during the index admission translates both to a shorter in-patient stay and a fewer number of re-admissions.

How can these findings be interpreted in a wider healthcare context? It is important to bear in mind that the study was undertaken in the United Kingdom's National Health Service. In the US the acute care surgery model has demonstrated the feasibility of this type of service to deliver high volume emergency cholecystectomies (11). Thus a “hot list” is only necessary if access to operating theatre time for acute biliary surgery is limited. This ease of access will vary globally across different healthcare providers and in settings where there is timely provision for acute biliary surgery, such a “hot list” may not be necessary. The additional theatre time provided by the “hot list” ensured that patients with other surgical emergencies did not have to wait longer for intervention. In healthcare systems with limited access to emergency theatre time, the provision of a hot list within office hours can ensure that patients with acute gallstone diseases can be treated in a timely manner. Secondly, the question of appropriate surgical expertise is relevant. In this report, biliary surgery was undertaken by General Surgeons, Colorectal Surgeons, and specialist HPB surgeons in the first time period and seems to have been effectively managed albeit with a low uptake of index admission surgery and a use of the option to defer. In the second time period, all acute biliary surgery was managed by specialist HPB surgeons. A cause-effect association cannot be assumed here and the reality is that surgical experience especially in the management of acute biliary disease is probably the most important factor. This may be more available in the hands of specialist HPB surgeons but the argument of whether acute biliary surgery should be done by specialists or generalists is a long-running debate and cannot be simply resolved. In reality, the availability of appropriate surgical expertise depends substantially on healthcare resource. It could also be argued that specialist HPB surgeons are more gainfully employed in surgical oncology and that well-trained General Surgeons should be able to treat acute biliary disease.

In conclusion, this paper shows that the concentration of theatre resource and surgical HPB expertise into regular hot lists is an effective and safe model for dealing with acute biliary disease.
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2015 cohort.
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