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Abstract

Background The organization of healthcare could have an impact on the outcome of patients treated for acute cholecystitis
(AC). The aim of this study was to analyze the way in which patients with AC are managed relative to the level of care by
the treating hospital.

Methods Data were collected from the Swedish Register for Gallstone Surgery and ERCP (GallRiks). Cholecystectomies
between 2010 and 2019 were included. The inclusion criterion was acute cholecystectomy in patients with AC operated at
either tertiary referral centers (TRCs) or regional hospitals.

Results A total of 24,194 cholecystectomies with AC met the inclusion criterion. The time between admission and acute
surgery was significantly elongated at TRCs compared with regional hospitals (2.2 + 1.7 days vs. 1.6+ 1.4 days, mean + SD;
p<0.0001). Patients with a history of AC were more frequent at TRC (10.1% vs. 8.9%, p <0.0056) and had a higher adverse
event rate compared with those at regional hospitals (OR 1.61; CI 1.40-1.84, p <0.0001).

Surprisingly, an increased number of hospital beds correlated slightly with an increased number of days between admission
and surgery (R*=0.132; p=0.0075).

Conclusion Compared with regional hospitals, patients with AC had to wait longer at TRCs before surgery. A history of AC
significantly increased the risk of adverse events. These findings indicate that logistic and organizational aspects of hospital
care may affect the management of patients with AC. However, whether these findings can be generalized to healthcare
organizations outside Sweden requires further investigation.
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Introduction

Acute cholecystitis (AC) is the most common complication
of gallstone disease, affecting 20% of patients admitted for
biliary tract disease."> Several studies on the optimal time to
treat ongoing AC have reported that early laparoscopic chol-
ecystectomy (LC) performed within the first week decreases
the overall morbidity and shortens the total length of stay
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compared with delayed LC.>* Recent register studies have
also indicated that cholecystectomy within 2 days of admis-
sion lowers the rate of both intra- and postoperative adverse
events and conversion rates.>

Even though the safest management of gallstone dis-
ease, in particular AC, is well known, the treatment and
outcome differ depending on where the operation is per-
formed, suggesting that the organization of healthcare is an
important factor. A recent study comparing the outcomes of
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cholecystectomy in different Swedish regions showed large
regional differences regarding the treatment of gallstone dis-
ease and the postoperative outcome.” These differences did
not correlate with population density but rather with differ-
ences in surgical management. Furthermore, recent studies
indicate that the chance of undergoing a cholecystectomy
soon after admission for AC appears to be more dependent
on healthcare organization than the individual needs of the
patient.®’

We aimed to determine if the level of care of the treat-
ing hospital might play a role in how soon after admission
patients with ongoing AC undergo cholecystectomies in
Sweden.

Methods
Study Design

This register-based cohort study analyzed data from the
Swedish National Register for Gallstone Surgery and Endo-
scopic Retrograde Cholangiopancreatography (GallRiks).
The cohort was defined as open or laparoscopic cholecys-
tectomies on patients with AC between January 1, 2010,
and December 31, 2019. Cholecystectomies performed for
reasons other than gallstones (e.g., suspected malignancy
or as part of a larger procedure) were excluded, as were
planned cholecystectomies with the indication of biliary
colic (Fig. 1). We also recorded whether the patient had a
history of AC or not. Data on cholecystectomies included in
the present study were derived from all hospitals performing
acute surgery for AC.

GallRiks

GallRiks is a nationwide quality register founded in May
2005 by the Swedish Society of Laparoscopic Surgery,
the Swedish Society of Upper Abdominal Surgery, and
the Swedish Surgical Association and covers over 90% of
all cholecystectomies performed in Sweden.!? More than
13,000 cholecystectomies are included in the register each
year, and about one-third are operated acutely.!! Registra-
tion is performed online by the surgeon or the theatre nurse
during or immediately after surgery, and a 30-day manda-
tory follow-up is performed by a local coordinator at each
participating unit. The local coordinator reviews the medi-
cal records of all patients and, if necessary, contacts the
patient by phone to reduce the risk of missing postoperative
adverse events. Patient characteristics, operation-specific
parameters, and information about intra- and postoperative
adverse events are recorded in GallRiks.

Adverse events were defined as any surgical, anesthesio-
logic, or cardiovascular complication associated with the
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Cholecystectomies
2010-2019
N=120,655

Part of major surgery
N=201

Susp malignancy
N=1853

Acalculous cholecystitis
N=460

Other indication
N=894

Indications related to galistone disease
N=117,247

No ongoing acute cholecystitis
N=92,250

Ongoing acute cholecystitis
N=24,997

Incomplete follow-up
N=59
Erroneous registrations
N=744

Ongoing acute cholecystitis
N=24,194

Fig. 1 Flowsheet of included patients

cholecystectomy that could occur intra- or postoperatively,
within 30 days.'?

Level of Care

In the context of this study, tertiary referral centers (TRCs)
are hospitals that provide highly specialized surgery for
malignancies such as pancreatic, liver, and esophageal can-
cer and perform benign surgeries like cholecystectomies.
Due to the difficulty in distinguishing exactly between gen-
eral and district hospitals, we merged these into one group
— regional hospitals. The number of hospital beds at each
surgical unit was obtained from the Swedish Association of
Local Authorities and Regions. Unfortunately, the definition
of a surgical unit varies somewhat between hospitals, with
larger hospitals including not only general surgery but also
sometimes other surgical specialties such as urology and
orthopedics.

Primary and Secondary Outcomes

The primary outcome was the number of days from admis-
sion to acute cholecystectomy in TRCs and regional units.
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The secondary outcome was to assess intra- and/or postop-
erative adverse event rates at the two hospital levels.

Statistical Methods

Statistical analyses were carried out with JMP Pro JMP®,
Version 16.0.0 SAS Institute Inc., Cary, NC, USA). Pear-
son’s chi-square test was used to evaluate the differences
between groups for dichotomous variables. Student’s #-test
was used when comparing normally distributed numeric
outcomes (e.g., age) between patients operated at TRCs and
regional hospitals. Pearson’s linear correlation test was used
to assess the association between the number of beds and
the number of days between admission and surgery as well
between days between admission and surgery and intra- and/
or postoperative adverse events. Odds ratios of intra- and
postoperative complications are given in the multivariable
logistic regression analysis, adjusted for all possible con-
founders described in the baseline table (Table 1). A p-value
of < 0.05 was regarded as statistically significant.

Ethical Considerations

Ethics approval was granted by the Ethics Committee of
Umead University, Umed, Sweden (DNR 2020-05,899, per-
mit holder Lars Enochsson). Consent from the patients to
participate in register-based research is required for regis-
tration in GallRiks. Patients are given the opportunity to
withdraw all their personal data at any time from the register.
Data extracted from the GallRiks register were anonymized,
and statistical analyses were performed at the group level.

The study was conducted in accordance with the Declaration
of Helsinki."

Results

A total of 120,655 cholecystectomies were performed and
included in the GallRiks register between January 1, 2010,
and December 31, 2019. Of these, 24,194 (20%) cholecys-
tectomies for AC met the inclusion and exclusion criteria
(Fig. 1). Patient demographic data are presented in relation
to hospital level in Table 1. Patients with a history of chol-
ecystitis were more common at the TRC level compared
with regional hospitals and were also slightly younger at
TRC (Table 1). The distribution of sex, ASA, and BMI did
not differ between TRCs and regional hospitals (Table 1).
The difference between TRCs and regional hospitals in
the frequency of patients with previous cholecystitis was
limited to the second half of the study period (2015-2019)
(10.2% for TRC vs. 8.2% for regional hospitals, p =0.0003).
Furthermore, time to surgery was significantly longer at
TRCs compared with regional hospitals (2.2 + 1.7 days vs.
1.6+ 1.4 days, mean + SD; p <0.0001, Table 1).

There was a moderate but significant correlation between
the number of hospital beds and the time to surgery of
patients with AC (R*=0.132; p=0.0075, Fig. 2). However,
the spline graph revealed that the process fluctuated sig-
nificantly within different intervals on the x-axis (Fig. 3).
When comparing TRCs with regional hospitals, data showed
that 38.8% of patients admitted to a TRC with AC were
operated on within 1 day of admission, whereas as much
as 56.5% were operated on within the first day at regional

Table 1 Baseline characteristics

) : Tertiary referral centers Regional hospitals p-value
and intra- and/or postoperative
complications of the 24,194 Sex n (%) 3000 (51.1) 9511 (51.9) 0.2669
included patients with acute Female 2873 (48.9) 8810 (48.1)
cholecystitis Male
Age years (mean + SD) 55.5(16.3) 56.7 (16.4) <.0001
ASA n (%) 4977 (84.7) 15,645 (85.4) 0.2217
1-2 896 (15.3) 2676 (14.9)
>2
BMI n (%)* 608 (16.1) 1871 (15.9) 0.7866
<25 3174 (83.9) 9903 (84.1)
>25
Time to surgery 22(1.7) 1.6 (1.4) <.0001
days (mean + SD) 2276 (38.8) 10,347 (56.5) <.0001
n (%) 1769 (30.1) 4735 (25.8) <.0001
1 day 1828 (31.1) 3239 (17.7) <.0001
2 days
>2 days
Previous acute cholecystitis 591 (10.1) 1624 (8.9) 0.0056
Yes 5282 (89.9) 16,697 (91.1)
No

8638 missing BMI
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Fig.2 Linear fit of number of
beds at surgical units in Sweden
(x-axis) and days between
admission and surgery (mean) .
on the y-axis (R2=0.132;
p=0.0075). TRCs (red dots)
and regional hospitals (blue
dots) are shown on the graph
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hospitals (p <0.0001, Table 1 and Fig. 4). When compar-
ing proportions operated within 2 days the differences were
somewhat less pronounced (Table 1). At TRCs, 31.1% of
patients with ongoing AC did not undergo surgery until
2 days after admission to the hospital. Furthermore, at RH,
more cholecystectomies were initiated and completed with
the laparoscopic approach (78.6% vs. 74.3%; p <0.0001).
The number of hospital beds did not affect the rates
of intra- and/or postoperative adverse events (R?=0.002;
p=0.7618), and there was no correlation between time to
surgery and intra- and/or postoperative adverse events at the
two hospital levels (Fig. 5). In regional hospitals, we noted
that if the time to surgery in AC exceeded 2 days, there
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was a significant increase in the adverse event rate com-
pared with if the patients were operated on within 2 days
(15.3% vs. 13.5%; p=0.0077). At TRCs, the percentages
of the adverse events show a similar pattern, but not sig-
nificant (14.4% vs. 13.4%; p=0.3080), but perhaps since
the number of patients operated at TRCs only constituted
24.3% of the patient material, there is not enough statistical
power to answer this question. In the multivariable analy-
sis (Table 2), the risk factors for intra- and/or postopera-
tive adverse events were male sex, old age, ASA>2, and
previous AC. However, we did not find any differences in
adverse event rates between the patients at TRCs and those
at regional hospitals (Table 2).
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Fig.4 Bar chart showing the 100
distribution between the pro-
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Discussion

The present study shows that the time between admission
and surgery for patients with AC is significantly longer
at TRCs compared with regional hospitals in Sweden
(Table 1; Fig. 4). An extended delay of more than 2 days
negatively affected intra- and/or postoperative adverse
event rates at the regional hospital level when analyzed
using the chi-square test. We expected a similar trend at
the TRC, but in the multivariable analysis, we did not

Operated within 1 day of admission

Regional hospitals

Operated within 2 days of admission

*%k%

Regional hospitals

find any significant differences between the two hospital
levels regarding adverse events when adjusting for con-
founders (Table 2). Furthermore, this study shows that the
number of hospital beds has a weak but significant cor-
relation to the time until a patient with AC is operated on
(Fig. 2). Surprisingly, it appears that the time to surgery
after admission increases with the number of hospital
beds in the surgical unit. However, the spline graph shows
a fragmented pattern that is difficult to interpret (Fig. 3).
Our interpretation is that when a unit becomes too large,
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Fig.5 Linear fit of number of days between admission and surgery (mean) on the x-axis and intra- and/or postoperative complications (%) on the
y-axis (R*=0.018; p=0.3386). TRCs (red dots) and regional hospitals (blue dots) are shown on the graph

Table2 Odds ratio (OR) for intra- and/or postoperative adverse
events within 30 days after acute cholecystectomy

OR 95% C1 p-value
Sex Ref 1.07-1.29 0.0007
Female 1.17
Male
Age Ref 1.44-1.75 <.0001
< median 1.59
> median
ASA Ref 1.52-1.91 <.0001
1-2 1.70
>2
BMI Ref 0.83-1.06 0.3274
<25 0.94
>25
TRC Ref 0.91-1.13 0.8139
Regional Hospital 1.01
Time to surgery Ref 0.88-1.10 0.7823
1 day 0.98 0.91-1.16 0.6407
2 days 1.03
>?2 days
Previous AC Ref 1.40-1.84 <.0001
No 1.61
Yes

Adjustments were made for variables included in the table

there is a risk that prioritization of major cancer and
emergency surgeries leads to a delay in benign surgeries
such as cholecystectomy for AC. It is also worth noting

@ Springer

that regional hospitals were significantly more likely to
carry out the cholecystectomies with the laparoscopic
technique. It is also possible that decisions are delayed if
the surgical unit is too large and complex.

Significantly more patients operated at TRCs had pre-
viously had AC, which significantly increases the risk of
adverse events. This indicates that more patients with AC are
initially treated conservatively at TRCs and will be operated
on electively at a later time.

Major procedures (e.g., esophageal, rectal, and pancre-
atic cancer surgery) performed at low-volume hospitals
have higher adverse event rates than when performed at
high-volume centers.'*!> Thus, many countries centralize
these operations to high-volume TRCs.!® This is also true
for liver resection, where patients undergoing the procedure
at a high-volume center have higher postoperative survival
rates, further supporting the centralization of major complex
surgeries.'’*'® While several studies have shown the positive
effects of centralization on the outcome of major compli-
cated surgeries, few studies have examined how centraliza-
tion affects urgent yet benign surgery.

Since small hospitals cannot, and should not, perform com-
plicated cancer surgery, these cases are referred to a TRC, thus
freeing resources for acute benign surgeries to be performed at
the regional hospital level. The risk is that this obligation to pro-
vide care for complicated patient groups at TRCs can delay less
specialized benign surgeries or even referral to a regional hos-
pital. This increases the time from admission to treatment and
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hence increases the risk for intra- and/or postoperative adverse
events. Previous studies have shown a favorable impact on the
outcome of surgery for AC when carried out soon after admis-
sion.>® This study also shows a beneficial outcome in regional
hospitals if the patients are operated on within 2 days, which is
in line with previous studies. However, there was no linear cor-
relation overall between the number of days between admission
and surgery and intra- and/or postoperative adverse events at the
two hospital levels in the present study (Fig. 5). Furthermore,
when adjusted for confounders, the multivariable analysis did
not find any significant differences between TRCs and regional
hospitals regarding complications.

The time between admission to surgery was significantly
longer at the TRC level compared with regional hospitals
(2.2+1.7 days vs. 1.6+ 1.4 days; mean+SD; p<0.0001)
(Table 1). This study focused on the treatment of patients with
AC, where a cholecystectomy should be performed as soon
as possible. It is concerning that there is a difference of up to
18% between TRCs and regional hospitals regarding how many
patients with AC are operated on within 1 day of admission. It
is also somewhat surprising that at TRCs, as many as 31.1% of
the patients with ongoing AC waited for more than 2 days after
hospital admission to receive an operation. The correspond-
ing figure at regional hospitals is 17.7% (p <0.0001) (Table 1).
The consequence of the centralization of complicated malig-
nant surgeries to TRCs may be that patients admitted with AC
must wait longer for surgery or be conservatively treated with
antibiotics and undergo surgery at a later stage. Indeed, 10.1%
of patients operated for AC at a TRC had a history of cholecys-
titis compared with 8.9% of those operated at a regional hospital
(Table 1). It is interesting that there was no difference between
the two levels of hospital care regarding previous cholecystitis
(9.9% vs. 9.8%; p=0.8925) from 2010 to 2014, but from 2015
to 2019, the difference increased significantly (TRCs 10.2% vs.
regional hospitals 8.3%; p=0.0003). During the second half
of the study, the centralization of highly specialized malignant
surgery to TRCs was intensified which supports our hypothesis
that centralization of malignant surgery can have negative side
effects on benign surgery. Given that surgical adverse events
result in longer hospital stays, whether delaying surgery for
patients with AC has a negative effect on health economics is
a worthwhile topic for future research.

A strength of this study is the large amount of prospectively
collected data from the GallRiks register that covers over 90%
of all cholecystectomies performed in Sweden, which minimizes
the risk for selection bias.'? Nevertheless, there may have been
a reporting bias. In a previous study, we found an association
between the complication rate and the data completeness, which
suggests that there may be selective underreporting.'® Another
weakness is that patients with AC that undergo conservative
treatment are not included in the register. At units where the

capacity to provide timely surgery is impeded by the need to
give priority to other patient groups, there may be a tendency to
postpone surgery for acute cholecystitis. The data on history of
previous AC managed conservatively is registered in GallRiks,
which provides an indirect proof of the local and regional varia-
tions in the proportion of patients admitted with acute cholecys-
titis that are offered acute surgery.’

In conclusion, there is a slightly less risk of treatment delay
at regional hospitals than at TRCs for patients with AC in Swe-
den. There was a discrete but significant correlation between the
number of hospital beds in the surgical unit and when surgery
was performed. The centralization of highly specialized surger-
ies to TRCs may have a beneficial to the outcome of malig-
nant surgery, but the impact on benign surgery performed at
these units has been unfavorable. In many cases, surgery for
AC requires advanced technical skills, especially since one must
operate soon after the onset of inflammation to achieve the best
postoperative outcome, which the high frequency of adverse
events in patients with a history of AC indicates. Benign surgery
should ideally be concentrated to high-volume regional hospitals
for the best results. The centralization of various types of surgery
is common in most countries. It seems likely that these find-
ings (i.e., increasing delay of benign surgery) are generalizable
to other countries, but more studies are needed. International
guidelines are required to secure equal standards of treatment
regardless of where a patient is admitted. Although treatment
inequality due to the uneven distribution of resources may be
difficult to avoid entirely, guidelines could help to standardize
the care of patients with gallstone disease.

Acknowledgements The authors thank statistician Robert Lundqvist,
Region Norrbotten, Sweden, for his skillful help with the statistical
analyses.

Funding Open access funding provided by Umea University. This
study was funded by Umea County Council Funding (ALF), Umea,
Sweden. The funding bodies did not have a role in the design of the
study; the collection, analysis, and interpretation of data; or the writing
of the manuscript.

Declarations

Conflict of Interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ Springer


http://creativecommons.org/licenses/by/4.0/

Journal of Gastrointestinal Surgery (2022) 26:2551-2558

2558
References
1. Halpin V (2014) Acute cholecystitis. BMJ Clin Evid 20:0411
2. Strasberg SM (2008) Clinical practice. Acute calculous cholecys-

10.

titis. N Engl J Med 358:2804-2811

Gutt CN, Encke J, Koninger J, Harnoss J-C, Weigand K, Kipfmiil-
ler K, Schunter O, Gotze T, Golling MT, Menges M, Klar E, Feil-
hauer K, Zoller WG, Ridwelski K, Ackmann S, Baron A, Schon
MR, Seitz HK, Daniel D, Stremmel W, Biichler MW (2013) Acute
cholecystitis: early versus delayed cholecystectomy, a multicenter
randomized trial (ACDC study, NCT00447304). Ann Surg
258:385-393

Roulin D, Saadi A, Di Mare L, Demartines N, Halkic N (2016)
Early Versus Delayed Cholecystectomy for Acute Cholecystitis,
Are the 72 hours Still the Rule?: A Randomized Trial. Ann Surg
264:717-722

Polo M, Duclos A, Polazzi S, Payet C, Lifante JC, Cotte E, Barth
X, Glehen O, Passot G (2015) Acute Cholecystitis-Optimal Tim-
ing for Early Cholecystectomy: a French Nationwide Study. J
Gastrointest Surg 19:2003-2010

Blohm M, Osterberg J, Sandblom G, Lundell L, Hedberg M,
Enochsson L (2017) The Sooner, the Better? The Importance of
Optimal Timing of Cholecystectomy in Acute Cholecystitis: Data
from the National Swedish Registry for Gallstone Surgery, Gall-
Riks. J Gastrointest Surg 21:33-40

Lindqvist L, Sandblom G, Nordin P, Hemmingsson O, Enochsson
L (2020) Regional variations in the treatment of gallstone disease
may affect patient outcome: A large, population-based register
study in sweden. Scand J Surg 1457496920968015.

Bamber JR, Stephens TJ, Cromwell DA, Duncan E, Martin GP,
Quiney NF, Abercrombie JF, Beckingham 1J, Cholecystectomy
Quality Improvement Collaborative (2019) Effectiveness of a
quality improvement collaborative in reducing time to surgery
for patients requiring emergency cholecystectomy. BJS Open
3:802-811.

Holmberg Larsson J, Osterberg J, Sandblom G, Enochsson L
(2021) Regional variations in Sweden over time regarding the
surgical treatment of acute cholecystitis: a population-based reg-
ister study. Scandinavian Journal of Gastroenterology 1-6.
Socialstyrelsen (2020) Tickningsgrader for Nationella
kvalitetsregister Art.nr: 2020-12-7049. https://www.socialstyr
elsen.se/globalassets/sharepoint-dokument/artikelkatalog/stati
stik/2020-12-7049.pdf

@ Springer

11.

13.

14.

15.

16.

17.

18.

Sandblom G, Enochsson L (2019) Annual Report GallRiks.
https://www.ucr.uu.se/gallriks/forvardgivare/rapporter/arsrapport
er/arsrapporter/arsrapport-2019

. Enochsson L, Thulin A, Osterberg J, Sandblom G, Persson G

(2013) The Swedish Registry of Gallstone Surgery and Endo-
scopic Retrograde Cholangiopancreatography (GallRiks): A
nationwide registry for quality assurance of gallstone surgery.
JAMA surgery 148:471-8

World Medical Association (2013) World Medical Association
Declaration of Helsinki: ethical principles for medical research
involving human subjects. JAMA 310:2191-2194

Giiller U, Warschkow R, Ackermann CJ, Schmied B, Cerny T,
Ess S (2017) Lower hospital volume is associated with higher
mortality after oesophageal, gastric, pancreatic and rectal cancer
resection. Swiss Med Wkly 147:w14473.

van Heek NT, Kuhlmann KFD, Scholten RJ, de Castro SMM,
Busch ORC, van Gulik TM, Obertop H, Gouma DJ (2005) Hos-
pital volume and mortality after pancreatic resection: a systematic
review and an evaluation of intervention in the Netherlands. Ann
Surg 242:781-788, discussion 788-790.

Gooiker GA, Lemmens VEPP, Besselink MG, Busch OR, Bonsing
BA, Molenaar 1Q, Tollenaar R a. EM, de Hingh IHJT, Wouters
MWIM (2014) Impact of centralization of pancreatic cancer sur-
gery on resection rates and survival. Br J Surg 101:1000-1005.
Gilg S, Sparrelid E, Isaksson B, Lundell L, Nowak G, Stromberg
C (2017) Mortality-related risk factors and long-term survival
after 4460 liver resections in Sweden-a population-based study.
Langenbecks Arch Surg 402:105-113

Filmann N, Walter D, Schadde E, Bruns C, Keck T, Lang H,
Oldhafer K, Schlitt HJ, Schon MR, Herrmann E, Bechstein WO,
Schnitzbauer AA (2019) Mortality after liver surgery in Germany.
BrJ Surg 106:1523-1529.

. Enochsson L, Blohm M, Sandblom G, Jonas E, Hallerbick B,

Lundell L, Osterberg J (2018) Inversed relationship between com-
pleteness of follow-up and coverage of postoperative complica-
tions in gallstone surgery and ERCP: a potential source of bias in
patient registers. BMJ Open 8: e019551

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2020-12-7049.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2020-12-7049.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/statistik/2020-12-7049.pdf
https://www.ucr.uu.se/gallriks/forvardgivare/rapporter/arsrapporter/arsrapporter/arsrapport-2019
https://www.ucr.uu.se/gallriks/forvardgivare/rapporter/arsrapporter/arsrapporter/arsrapport-2019

	The Impact of Hospital Level of Care on the Management of Acute Cholecystitis: a Population-Based Study
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study Design
	GallRiks
	Level of Care
	Primary and Secondary Outcomes
	Statistical Methods
	Ethical Considerations

	Results
	Discussion
	Acknowledgements 
	References


