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ABSTRACT 

Objectives: Analyzing the readmission of patients with acute 
biliary edematous pancreatitis (ABEP) without cholecystectomy 
despite a previous episode of mild acute gallstone pancreatitis or 
lithiasic cholecystitis. Calculating the health costs associated with 
the non-performance of cholecystectomy.

Materials and methods: Prospective observational study 
conducted at a tertiary hospital (Hospital de Cabueñes. Gijón, 
Asturias. Spain) from July to November 2014. The study has 
consecutively included inpatients suffering from ABEP who: a) had 
suffered a previous episode of mild acute gallstone pancreatitis or 
cholecystitis at least 2 weeks before readmission; and b) had not 
undergone cholecystectomy despite the lack of contraindications.

Results: During the research period, 9 patients (7 females 
and 2 males) with a mean age of 65.3 years (standard deviation 
[SD] 19.2) were readmitted. The median number of days between 
the previous episode of ABEP or cholecystitis and the readmission 
was 114 days (interquartile range [IQR] 111.0). Reported median 
overall length of hospital stay was 10 days (IQR = 2.0). Patients 
underwent a mean of 2.8 (SD = 1.2) ultrasound scans, 1.3 (SD = 
0.9) abdominal and pelvic CT, 0.8 (SD = 1.0) MRCP and 0.2 (SD 
= 0.4) ERCP. The mean cost per patient for each readmission, 
including hospital stay (143.0 €/day), Emergency Service (332.31€) 
and tests performed was 2,381.70 €/patient.

Conclusions: Not performing a cholecystectomy within two 
weeks after a first episode of mild ABEP or cholecystitis contributes 
to patient readmission due to recurrent pancreatitis, resulting in 
avoidable treatment costs. 
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INTRODUCTION

Cholelithiasis is the most common cause of acute pan-
creatitis in the Western world (1). Diagnosis is based on 
the existence of at least two of the following features: 
acute onset of persistent abdominal pain located in the 
epigastrium often radiating to the back; elevated levels 
of serum pancreatic enzymes (lipase or amylase), at least 
three times greater than the upper limit of normal levels; 

findings of acute pancreatitis on contrast-enhanced com-
puterized tomography (CT), magnetic resonance imaging 
(MRI) or transabdominal ultrasound (US). Additionally, in 
the absence of any other compelling etiology, the existence 
of biliary tract stones has to be proven (1-3). The purpose 
of using imaging techniques in gallstone disease is to iden-
tify local complications and to assess the severity of pan-
creatitis. Severity stratification is essential to ensure that 
adequate care and interventions are provided (1,2). In most 
cases, acute gallstone pancreatitis (AGSP) is interstitial 
edematous pancreatitis (ABEP), a mild and self-limiting 
disease. However, in 20% of cases, pancreatitis can be nec-
rotizing and severe with a mortality rate up to 30% (1,2). 

Cholecystectomy is the treatment of choice for mild 
ABEP. When a cholecystectomy is not performed, this 
results in recurrence in up to 30-40% of patients with-
in 2 weeks after the initial episode (4,5) and affects two 
thirds of patients within the three months following the 
index case (1). Recurrent pancreatitis can result in ABEP 
or can be more serious than the initial presentation, which 
happens in between 4% and 50% of cases depending on 
the series, with a mortality rate of 10% and morbidity of 
up to 40% (1).

Several studies have shown that in mild AGSP, early 
laparoscopic cholecystectomy within the first three days 
of hospitalization is safe, cost-effective (6), and does not 
increase local or systemic complications regarding its 
delayed performance (7). Guidelines from the American 
College of Gastroenterology, the British Society of Gas-
troenterology and the Recommendations of the Spanish 
Club for the Treatment of Acute Pancreatitis support per-
forming laparoscopic surgery within 48 hours of admission 
(1,5,8,9). When this is not possible, cholecystectomy has 
to be performed after clinical recovery and normalization 
of pancreatic enzymes; it is recommended to carry out the 
intervention within 2 to 4 weeks after presentation of the 
pancreatitis (5).

Barreiro-Alonso E, Mancebo-Mata A, Varela-Trastoy P, Pipa-Muñiz M, López-
Fernández E, Tojo-González R, García-Espiga M, García-López R, Martín 
Pérez-Pariente JM, Román-Llorente FJ. Readmissions due to acute biliary 
edematous pancreatitis in patients without cholecystectomy. Rev Esp Enferm 
Dig 2016;108(8):473-478.

DOI: 10.17235/reed.2016.4067/2016

Received: 28-10-2015
Accepted: 02-05-2016

Correspondence: Eva Barreiro Alonso. Department of Digestive Diseases. 
Hospital de Cabueñes. C/ de los Prados, 395. 33394 Gijón, Asturias
e-mail: evabarreiroalonso@yahoo.es



474 E. BARREIRO-ALONSO ET AL. Rev esp enfeRm Dig

Rev esp enfeRm Dig 2016;108(8):473-478

At Hospital de Cabueñes, cholecystectomy is not per-
formed during admission. The goal of this study is to review 
the readmission of patients with ABEP without cholecys-
tectomy after an initial admission due to ABEP or lithiasic 
cholecystitis two weeks after medical discharge, and to cal-
culate the health costs associated to these readmissions, as 
this point has not been considered in other published studies.

MATERIAL AND METHODS 

Study design and patients

Prospective observational study conducted from July to Novem-
ber 2014 (4 months) at a tertiary hospital. The study has consec-
utively included patients admitted in the Department of Digestive 
Diseases suffering from AGSP who met the following criteria: a) 
had suffered a previous episode of mild ABEP or lithiasic cholecys-
titis at least 2 weeks before readmission; and b) had not undergone 
cholecystectomy despite the lack of contraindications. Patients who 
in the previous AGSP admission had experienced any of the fol-
lowing symptoms were excluded: a) chronic pancreatitis or etiology 
other than biliary; b) severe clinical and analytical criteria, defined 
by RANSON score > 3 and/or APACHE II ≥ 8 within the first three 
days of admission; and c) radiological evidence of pancreatic and/
or peripancreatic necrosis according to the Atlanta classification 
(2). At our hospital, patients with pancreatitis are admitted to the 
department of Digestive Diseases even though they suffer from 
recurrent ABEP. 

Variables 

Several data were collected for this study: demographic vari-
ables such as gender, age or mortality; and quantitative information 
concerning clinic management (the number of readmissions after 
the first ABEP episode or lithiasic cholecystitis, days of hospital-
ization, period between initial admission for ABEP and subsequent 
readmissions). The following diagnostic tests performed in patients 
were also recorded: abdominal ultrasound (US), abdominopelvic 
CT, magnetic resonance cholangiopancreatography (MRCP) and 
endoscopic retrograde cholangiopancreatography (ERCP). Chest 
and abdomen X-ray taken during admission have been included 
in the costs associated with the Emergency Service. Health costs, 
including diagnostic tests, administrative issues, emergency care 
and admission in the Digestive Diseases Department, together with 
the cost of the elective laparoscopic cholecystectomy (surgery and 
hospital stay), have been calculated based on the data provided by 
the Accounting Department.

Sample size and bias

Patients meeting inclusion and exclusion criteria constitute the 
study population. This approach avoids sources of potential bias in 
the estimation of sample size.

Data and statistical analysis 

A descriptive analysis of the categorical variables was undertak-
en. Continuous variables with symmetric distribution are displayed 
with the mean and standard deviation (SD). Furthermore, the range 
of minimum and maximum value was included. Quantitative vari-
ables with asymmetric distribution are displayed with the median 
and the interquartile range (IQR) as a measure of data variability. 
Statistical analyses were performed with Microsoft Office EXCEL 
2007 and IBM SPSS Statistics version 22.

RESULTS

During the research period, 9 patients (7 females [78%] 
and 2 males [22%]) with a mean age of 65.3 years (SD 
= 19.2) (range 30-84) were admitted. The median num-
ber of days between the previous episode of ABEP or 
lithiasic cholecystitis and the readmission was 114 days 
(interquartile range 111.0). The range of readmission per 
patient during the study was from 1-3, with a mean of 1.4 
(SD = 0.7) readmissions per patient. Readmissions had a 
median length of 8.3 days (IQR = 4.0). Reported median 
overall length of hospital stay was 10 days (IQR = 2.0) 
per patient taking into account readmissions during the 
period of study. Patients underwent a mean of 2.8 (SD 
= 1.2) US, 1.3 (SD = 0.9) abdominopelvic CT, 0.8 (SD 
= 1.0) MRCP and 0.2 (SD = 0.4) ERCP. The median of 
days from the initial admission due to ABEP or lithiasic 
cholecystitis and subsequent readmission for recurrent 
ABEP was 114 days (IQR = 111), and the median of days 
until surgery was 207 days (IQR = 114). One patient with 
recurrent ABEP had not been operated on at the end of the 
study. Neither severe recurrent ABEP nor deaths have been 
reported among inpatients (Table I). During the period of 
study, 27 patients with AGSP were admitted, two of them 
in a serious condition.

During the study, a total of 25 US, 12 CT, 7 MRCP and 
2 ERCP were ordered, with a mean per patient of: 2.8 (SD 
= 1.2) US; 1.3 (SD = 0.9) CT; 0.8 (SD = 1) MRCP and 0.2 
(SD = 0.4) ERCP. Health costs of these diagnostic tests, 
using the prices applied in 2014 at the Hospital de Cab-
ueñes as a reference, were 25.38 € per US, 144.72 € per 
CT, 125.93 € per MRCP and 840.0 € per ERCP.

Mean total cost per patient during the reference peri-
od including hospital stay in the Digestive Diseases 
Department was 143.0 €/day, the Emergency Service 
was 332.31€, and the abovementioned tests amount-
ed to 2,381.77€. Total cost amounted to 21,435.97 € 
(Table II). 

At the Hospital de Cabueñes, the cost of laparoscopic 
cholecystectomy performed by the General and Diges-
tive Surgery Department, with a mean stay of 5.1 days, 
amounted to 3,012.50 € per patient.
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DISCUSSION

The goal of our study was to analyze the readmission 
of patients with acute edematous pancreatitis (ABEP) 
without cholecystectomy after an initial admission due 
to ABEP or lithiasic cholecystitis at least two weeks 
before. During the study period of 4 months, 9 patients 
suffered from recurrent ABEP due to the fact that an early 
cholecystectomy was not performed during initial admis-
sion or due to a late cholecystectomy in the following 
2-4 weeks. At the Hospital de Cabueñes, recurrent ABEP 
represents around 25% of gallstone pancreatitis which 
requires hospital admission; during the referred period, 
9 patients with recurrent ABEP and 27 cases of AGSP 
were admitted. 

The median number of days from the previous ABEP 
episode or lithiasic cholecystitis to readmission for 

recurrent ABEP was 114 days (IQR = 111.0), and 207 
days (IQR = 114.0) for cholecystectomy. 

Cholecystectomy is the definitive treatment for AGSP, 
preventing its recurrence (10). Laparoscopic surgery is the 
preferred method for cholecystectomy. The time until per-
forming laparoscopic cholecystectomy after a mild ABEP 
episode has changed in the last years (11). Historically, 
it was recommended to delay cholecystectomy at least 
6-8 weeks after an attack of acute pancreatitis to help to 
reduce inflammation in the peripancreatic area (12). In the 
current clinical practice, many surgeons postpone cholecys-
tectomy at least 6 weeks due to a perceived more difficult 
and risky intervention during the first weeks after an acute 
pancreatitis episode as well as for logistic reasons (13). This 
is the procedure followed at our hospital, where all patients 
with AGSP and/or recurrent ABEP are discharged without 
performing an early cholecystectomy during hospitalization. 

There is no universally accepted definition of the time 
interval over which laparoscopic cholecystectomy can 
be considered to be early. In the case of mild AGSP, UK 
guidelines for the management of acute pancreatitis (14), 
systematic reviews (1,11) and controlled randomized clin-
ical tests such as the one conducted in Los Angeles by 
Aboulian et al. (10) recommend the performance of lapa-
roscopic cholecystectomy during the first three days after 
the onset of symptoms (11,14) or even within the first 48 
hours of hospital admission (1,10). A 3-day period will 
allow the clinician to differentiate mild pancreatitis from 
severe pancreatitis as in most cases clinical deterioration 
happens during the first 48 hours (15). Furthermore, taking 
into account that up to 20% of patients could have cho-
ledocholithiasis, this period of time would enable them to 
perform MRCP to exclude choledocholithiasis when there 
are reasonable doubts. 

Table I. ABEP admissions at the Department of Digestive Diseases of the Hospital de Cabueñes (Gijón, Spain)

Gender
Age of diagnosis of 
ABEP or cholecystitis 

Age of diagnosis of 
ABEP or cholecystitis 

Total days of 
hospitalization 

Days per 
admission

Days from initial 
admission to 
readmission

Days from initial 
admission to 

cholecystectomy

F 50 50 8 4 19 52

F 80 80 10 10 32 274

M* 84* 84* 7 7 340 889*

F 79 79 10 10 130 190

F 74 74 12 6 240 287

F 60 60 25 8.3 74 142

F 83 83 10 10 100 266

M 30 30 9 9 114 160

F 48 48 4 4 185 207

Mean (SD) 65.3 (19.2) 1.4 (0.7) 10.6 (5.9) 7.6 (2.5) 137.1 (103.0) 274.1 (242.3)

Median 74 1 10 8.3 114 207

*Cholecystectomy not performed, number of days until the present day (12/01/2016)

Table II. Costs of diagnostic tests and total cost of 
readmissions in the Department of Digestive Diseases 

during the reference period

Expenses Unit cost Mean per patient

Abdominal US 25.38 € 2.8

Abdominal CT 144.72 € 1.3

MRCP 125.93 € 0.8

ERCP 840.0 € 0.2

Stay at the Department of 
Digestive Diseases (days)

143.0 € 7.6

Stay at the Emergency 
Department

332.31 € 1.4

Total expenses 21,435.97 € 2,381.77 €
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There is no consensus on the best approach for patients 
with choledocholithiasis in laparoscopic cholecystecto-
mies. In a randomized study that compares early chole-
cystectomy during admission and late cholecystectomy 
after hospital discharge, Aboulian et al. performed an 
intraoperative cholangiography in patients with suspected 
choledocholithiasis, extracting lithiasis after surgery by 
ERCP with sphincterotomy (10). 

Several studies show that early cholecystectomy is safe 
when compared to late cholecystectomy that is performed 
after three days of hospitalization but usually before 2-4 
weeks (1,10,11,14). Early laparoscopic cholecystecto-
my may shorten hospital stays, and no differences were 
observed regarding switching from laparoscopy to an open 
procedure or perioperative complications (10,11). 

Taylor et al. compared two groups of patients with mild 
gallstone pancreatitis: in one group cholecystectomy was 
performed when abdominal exploration had improved and 
pancreatic enzymes had decreased; in the other group cho-
lecystectomy was not performed until a complete normal-
ization of enzymes and abdominal exploration. The study 
showed that it is safe to perform cholecystectomy in the 
first group, with no difference in the surgery complication 
rate of both groups (16). The study of Aboulian et al. has 
reached similar conclusions, proving that early laparoscop-
ic cholecystectomy in patients with mild ABEP, regardless 
of pain or pancreatic enzymes elevation, shortens hospital 
stays and has no apparent impact on the technical difficulty 
of the procedure or the increase of perioperative compli-
cations (10).

The results of a randomized controlled trial have been 
recently published. The PONCHO trial (pancreatitis of 
biliary origin, optimal timing of cholecystectomy) was 
designed to study whether early laparoscopic cholecys-
tectomy reduces mortality and readmissions due to biliary 
complications when compared to delayed cholecystectomy 
(13). In this multicenter trial, 266 inpatients with AGSP 
were randomly assigned to same-admission cholecystecto-
my within 3 days of randomization, or to discharge and the 
performance of cholecystectomy after 25-30 days of ran-
domization. AGSP patients aged 18 to 75 with an ASA I-III 
physical status were assessed for eligibility. They were 
randomized when hospital discharge was expected within 
the next 48 hours, that is, when they could tolerate a nor-
mal oral diet, there was no need for analgesics, and C-re-
active protein concentration was < 100 mg/L. Readmission 
due to gallstone-related complications occurred in 17% of 
patients in the group without same-admission surgery and 
in 5% of patients in the group with same-admission sur-
gery (p = 0.002). There were no differences between both 
groups in terms of surgery difficulty, switch to open cho-
lecystectomy, surgery time or average hospital stay after 
the intervention. There was also no difference between the 
groups in terms of the complication rate during cholecys-
tectomy. Safety endpoints occurred in four patients: one 
case of bile duct leakage and one case of postoperative 

bleeding in each group. The PONCHO study shows that 
same-admission cholecystectomy reduces recurrent biliary 
complications in mild AGSP and does not increase surgery 
complications (17). 

In the case of mild ABEP, UK guidelines for the man-
agement of acute pancreatitis recommend surgery within 
two weeks after admission (14). A delay of more than 4 
weeks in the laparoscopic cholecystectomy after the first 
episode of ABEP is associated with readmission due to 
biliary complications as pancreatitis, cholecystitis or bil-
iary colic. In our series, cholecystectomy had not been 
performed on patients although a median of 114 days (IQR 
= 111.0) had passed since the initial admission. 

In the case of severe or necrotizing acute pancreatitis, a 
greater emphasis has to be placed on the management of 
systemic and local complications. Surgery in these patients 
should be more conservative. There is no evidence that 
early cholecystectomy in these patients is useful. In fact, 
several initial studies showing high morbidity of early 
cholecystectomy in patients with pancreatitis derive from 
the significant proportion of peripancreatic or hemorrhagic 
necrosis in this series (18,19).

 A second episode of recurrent acute pancreatitis is not 
exempt from the risks for the patient, and successive epi-
sodes of recurrent pancreatitis increase by up to 10% the 
risk of chronic pancreatitis (20). In our study, there were 
no reports of evolution from ABEP to severe pancreatitis. 
There were no deaths during hospitalization.

 Acute pancreatitis involves health costs and indirect 
social costs as a result of sick leave of patients during hos-
pitalization and recovery. Most of the expenses are due to 
hospitalization but the cost of the loss of work days adds 
an unnecessary economic burden that should be taken into 
account (21). 

There are few analyses of the costs associated with 
pancreatitis; most of them were undertaken in Sweden. 
In 2010, the group Andersson et al. published several 
long-term prospective studies focused on the evolution of 
endocrine and exocrine pancreatic function, quality of life 
and health costs associated with acute pancreatitis. Patients 
with severe pancreatitis incurred higher health costs due to 
a longer hospital stay, follow-up after hospital discharge 
and late complications (22). In Japan, Murata et al. high-
lighted that the factors that increase admission costs of 
patients with acute pancreatitis are complex treatments 
such as necrosectomy or intensive care in case of severe 
pancreatitis (23). At present, due to the scarce number of 
studies about associated costs (21) there are few data con-
cerning expenses arising from early or delayed cholecys-
tectomy, and there are no studies that include the loss of 
work days in the costs (11). A retrospective study done in 
one center showed that cholecystectomy performed within 
the first two weeks does not increase costs as compared to 
late cholecystectomy (24). 

In our study, all patients admitted with recurrent ABEP 
were eligible for cholecystectomy. The mean age of 
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patients in our study was 65.3 years (SD = 19.2) (range 
30-84) and none of them had been dismissed for surgery. 
Health costs linked to readmissions due to not performing 
early or late cholecystectomy was 2,381.77 € per patient 
during the period of study.

In conclusion, if after a first episode of ABEP or lithiasic 
cholecystitis cholecystectomy is not performed in an early 
or late interval according to the timing recommended by 
the guidelines, avoidable readmissions due to gallstone-re-
lated complications such as recurrent pancreatitis occur. 
These readmissions pose a risk of comorbidity and increase 
the risk of developing chronic pancreatitis. Avoidable costs 
associated with the illness such as emergency department 
costs, hospital stay and tests, during a four-month period, 
amounted to 21,435.97 €. If we extrapolate these costs 
to a one-year period, it would amount to 64,307.90 € of 
avoidable costs. Thus, the right moment to perform cho-
lecystectomy in these patients needs to be reconsidered.

Our study presents some limitations. Although none of 
the patients had been readmitted due to biliary colic or 
cholecystitis, costs associated with the Emergency Depart-
ment consultation without admission or Primary Care doc-
tor visit are not taken into account. In addition, this study 
analyzes patients of only one center and it is not possible 
to compare it to other centers. Ultimately, stronger evi-
dence of costs-overrun linked to the non-performance of 
cholecystectomy within 2-4 weeks after initial admission 
for mild AGSP would require a randomized controlled tri-
al. The ability to extrapolate from these results is limited, 
and consequently the external validity of the study is also 
limited as protocols and routine clinical practice regarding 
costs associated to the non-performance of cholecystecto-
my vary in the different hospitals.
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