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Introduction

Gallstone disease is prevalent worldwide, and the incidence 
in Europe increased over the last decades. The median 
prevalence ranges from 5.9% to 21.9%, with the highest 
rates seen in Norway (21.9%) and the eastern part of 
Germany (19.7%) and the lowest rates in Italy (<7%) (1). 
In The Netherlands, over 100,000 patients are diagnosed 
with symptomatic gallstones annually, costing around  
250 million euros, ranking gallstones disease in the top 10 of 
the most prevalent and costly gastrointestinal disorders (2).  
Because symptomatic gallstones are common and are 
driving healthcare costs over the last decades, evidence-
based guidelines are elementary to provide good and cost-
effective care. In 2017, a systematic review assessed the 
evidence and quality of guidelines on gallstone disease (3).  
The authors included 13 guidelines and reported on 
sixteen recommendations with a high level of evidence 
and international consensus. However, ten topics were 
reported with a low level of evidence or topics with a lack of 
consensus. The review highlighted significant deficiencies 
in the evidence-base of gallstone disease. Four years later, 
the Danish Surgical Society developed their guidelines on 
gallstone disease and reported seven recommendations, 
including three strong recommendations based on high-
grade evidence. The Danish guideline is a significant 
contribution to better clinical decision-making and let 
us review the recommendations of this guideline against 

the most up-to-date literature. The recommendations 
in the guideline describe the treatment of patients with 
uncomplicated gallstone disease, acute cholecystitis, and 
common bile duct stones. Although not explicitly noted, the 
guideline recommends a one-day, one-stay, and one-step 
strategy for patients with symptomatic gallstone disease.

Symptomatic gallstone disease: shared decision 
over time, surgery in one-day

The first question answered in the guideline is: should 
patients with uncomplicated symptomatic gallstone disease 
be offered observation or laparoscopic cholecystectomy? 
This question is increasingly relevant due to the many 
patients presenting with gallstones and abdominal pain. 
Still, several studies showed a lack of consensus regarding 
selecting those who do or do not benefit from surgery. 
After all, 10–40% of patients have persistent abdominal 
pain after surgery, mainly due to poor patient selection and 
underlying functional gastrointestinal disorders (4). After 
reviewing the available randomized controlled trial (RCT)’s, 
the guideline restricts observation in the presence of non-
severe symptoms or in case of a long interval between pain 
attacks, or are elderly or multimorbid (5,6). The guideline 
advocates a shared decision holding, which implies decisions 
on surgery should not be made during one consultation, but 
after a follow-up appointment for evaluation of symptoms. 
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In the end, the recommendations are considered weak due 
to the low quality of evidence. Hopefully, results from the 
C-Gall trial may provide more evidence for the benefit of a 
more conservative strategy. In the UK, this trial compares 
laparoscopic cholecystectomy with observation for 
preventing recurrent symptoms and complications in over 
400 patients with uncomplicated symptomatic gallstones 
(7). Finally, the guideline does not address the advantages 
and disadvantages of one-day surgery compared with an 
overnight stay in patients undergoing elective surgery. 
While safety and cost-effectiveness is established, this 
strategy is not yet widely implemented (8).

Cholecystitis in one-stay, do not delay

Cholecystitis is the most common presentation of 
complicated gallstone disease and can be approached via 
different treatment options. This guideline recommends 
acute  laparoscopic  cholecystectomy for  treat ing 
cholecystitis, including in high-risk patients. The literature 
on gallbladder drainage as a bridge to surgery is reviewed, 
but a significant hurdle when interpreting the literature is 
the wide variation in the definition of ‘high risk’ patient. 
The perceived high risk can be abdominal (i.e., liver 
cirrhosis with ascites, metastasized malignancy) or related 
to the risks of anaesthesia, cardiopulmonary status etc. 
The guideline illustrates the considerable differences per 
study in case definition, which makes interpretation and 
comparison of outcomes difficult. Defining a high-risk 
patient should be a priority for the surgical community. As 
eluded by the authors, at present, the most used drainage 
route is percutaneous. Percutaneous gallbladder drainage 
is technically highly successful (>90%), but plagued with 
local complications, drain dysfunction and readmissions (9). 
endoscopic ultrasound (EUS)-guided gallbladder drainage 
is, as stated in the guideline, a potentially valuable alternative 
with similar high technical success rates but a much lower 
risk for adverse events (10). Another option not discussed in 
the guideline is trans papillary drainage of the gallbladder 
during endoscopic retrograde cholangiopancreatography 
(ERCP) (11). Although associated with a technically lower 
success rate, this route might be preferable in patients with 
ascites, coagulation disorders, or a temporarily increased 
risk but wish for future cholecystectomy. Importantly, 
and contrary to percutaneous drainage, for EUS-guided 
and trans papillary drainage, moderate to deep sedation 
is necessary. In summary, there are three drainage routes 
once the decision has been made not to operate but drain: 

percutaneous, EUS-guided or trans papillary. The present 
literature does not allow us to conclude which modality is 
optimal. Probably, there is no ‘best’ technique. Factors that 
should be included in a multidisciplinary decision process 
should be comorbidity, local availability and expertise 
and wish for future cholecystectomy or only drainage as 
destination therapy (12).

Choledocholithiasis in one step

Finally, the guideline addresses the treatment pathway for 
choledocholithiasis. As mentioned in several sections of 
this guideline, ERCP should not be used for diagnostic 
purposes. The risk of complications during and after 
ERCP and the availability of other diagnostic modalities 
are two critical reasons to agree with the guideline 
authors. As the authors conclude, both magnetic resonance 
cholangiopancreatography (MRCP) and EUS are modalities 
with good performances, which was recently confirmed 
by the RCT from India, which enrolled 244 patients 
randomised to either EUS or MRCP (13). Whether all 
patients undergoing surgery for symptomatic gallstone 
disease should undergo preoperative MRCP or EUS 
as stated in recommendation seven, is debatable. The 
studies analysed by the authors focus on patients with 
an intermediate risk of common bile duct stones, not on 
all patients. In patients without any features suggestive 
of common bile duct stones (CBDS) (biochemical, on 
ultrasonography, etc.), the chance of finding CBDS is low 
at approximately 3%, and most of these stones will also pass 
spontaneously (14). Therefore, we question the universal 
usefulness of bile duct imaging in patients with symptomatic 
gallstone disease without cholecystitis or features suggestive 
of CBDS.

We should probably have a higher threshold for ERCP 
than used in current guidelines. A clinical diagnosis of 
cholangitis or dilated bile duct with markedly increased 
bilirubin is considered a criterion that allows ERCP 
without prior visualisation of choledocholithiasis. However, 
recent work has shown that when performing ERCP in 
patients fulfilling these criteria, you may perform ERCP 
in a significant proportion of patients without bile duct 
stones. In some, because stones passed spontaneously, in 
some because there was an alternative diagnosis (15). As 
always, a hurdle to optimal patient care is the sensitivity and 
specificity of our current diagnostic criteria, as stated by the 
guideline authors in their introduction. Depending on local 
availability, one should proceed to ERCP only if a stone has 
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been clearly visualised. EUS-first strategy before ERCP for 
suspected choledocholithiasis could well be the most cost-
effective way to provide such care (16).

The authors discuss advocate to treat choledocholithiasis 
in one step and provide the strong evidence for a one-
stop-shop for treating common bile duct stones during 
cholecystectomy.  A pat ient  group for  which this 
strategy might well be particularly beneficial, is patients 
with acute cholecystitis and increased liver enzymes. 
Cholecystitis and elevated liver enzymes are common, as 
liver enzymes increase in 30–60% of patients with acute 
cholecystitis. However, ‘only’ 10–20% of patients actually 
have choledocholithiasis. Performing intraoperative 
cholangiography in these patients with either laparoscopic 
or endoscopic treatment in the same session could be 
a patient-friendly and cost-effective alternative leading 
to a lower risk of post-operative bile duct injury (17). 
In a healthcare setting where this expertise is not 
available, in patients with increased liver enzymes and 
acute cholecystitis, there should be a low threshold for 
performing preoperative MRCP or EUS. Importantly, the 
‘usual’ criteria used to decide on ERCP are not helpful in 
the setting of acute cholecystitis, and specific criteria should 
be used to determine whether to proceed directly to ERCP 
or prefer preoperative imaging (18).

Another factor that should be considered is surgical 
expertise in managing common bile duct stones. The 
expertise differs markedly per country and centre. 
Differences in expertise influence patient outcomes (19).

In conclusion, the current Danish guideline is a welcome 
addition to the literature. It also highlights our lack of 
solid evidence in treating symptomatic gallstone disease. 
Gallstones will only become more common in the years 
ahead. This is a space where more high-quality studies 
are particularly welcome to determine which patients 
with symptomatic cholecystolithiasis benefit most from 
surgery, what the best diagnostic pathway is in those with 
possible choledocholithiasis with or without cholangitis or 
cholecystitis, and finally the best placement of non-surgical 
treatment of acute cholecystitis.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 

by the editorial office, Hepatobiliary Surgery and Nutrition. 
The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-23-307/coif). 
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Aerts R, Penninckx F. The burden of gallstone disease in 
Europe. Aliment Pharmacol Ther 2003;18 Suppl 3:49-53.

2. (RIVM) NIfPHatE. Dutch National Institute for Public 
Health and the Environment: Prevalence and costs. 
Available online: https://www.vzinfo.nl/onderwerpen/
maag-darm-en-leveraandoeningen

3. van Dijk AH, de Reuver PR, Besselink MG, et al. 
Assessment of available evidence in the management of 
gallbladder and bile duct stones: a systematic review of 
international guidelines. HPB (Oxford) 2017;19:297-309.

4. Latenstein CSS, de Reuver PR. Tailoring diagnosis and 
treatment in symptomatic gallstone disease. Br J Surg 
2022;109:832-8.

5. van Dijk AH, Wennmacker SZ, de Reuver PR, et al. 
Restrictive strategy versus usual care for cholecystectomy 
in patients with gallstones and abdominal pain (SECURE): 
a multicentre, randomised, parallel-arm, non-inferiority 
trial. Lancet 2019;393:2322-30.

6. Vetrhus M, Berhane T, Søreide O, et al. Pain persists in 
many patients five years after removal of the gallbladder: 
observations from two randomized controlled trials of 
symptomatic, noncomplicated gallstone disease and acute 
cholecystitis. J Gastrointest Surg 2005;9:826-31.

https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-307/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-307/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Verdonk and de Reuver. Lessons from the Danish guidelines for the treatment of gallstone disease610

© HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2023;12(4):607-610 | https://dx.doi.org/10.21037/hbsn-23-307

7. Ahmed I, Innes K, Brazzelli M, et al. Protocol for a 
randomised controlled trial comparing laparoscopic 
cholecystectomy with observation/conservative 
management for preventing recurrent symptoms and 
complications in adults with uncomplicated symptomatic 
gallstones (C-Gall trial). BMJ Open 2021;11:e039781.

8. Gurusamy K, Junnarkar S, Farouk M, et al. Meta-
analysis of randomized controlled trials on the safety and 
effectiveness of day-case laparoscopic cholecystectomy. Br 
J Surg 2008;95:161-8.

9. Loozen CS, van Santvoort HC, van Duijvendijk P, et 
al. Laparoscopic cholecystectomy versus percutaneous 
catheter drainage for acute cholecystitis in high risk 
patients (CHOCOLATE): multicentre randomised clinical 
trial. BMJ 2018;363:k3965.

10. Teoh AYB, Kitano M, Itoi T, et al. Endosonography-
guided gallbladder drainage versus percutaneous 
cholecystostomy in very high-risk surgical patients 
with acute cholecystitis: an international randomised 
multicentre controlled superiority trial (DRAC 1). Gut 
2020;69:1085-91.

11. Inoue T, Yoshida M, Suzuki Y, et al. Comparison of 
long-term outcomes of endoscopic ultrasound-guided 
gallbladder drainage and endoscopic transpapillary 
gallbladder drainage for calculous cholecystitis in poor 
surgical candidates: A multicenter propensity score-
matched analysis. Gastrointest Endosc 2023. [Epub ahead 
of print]. doi: 10.1016/j.gie.2023.04.002.

12. Podboy A, Yuan J, Stave CD, et al. Comparison of EUS-
guided endoscopic transpapillary and percutaneous 
gallbladder drainage for acute cholecystitis: a systematic 

review with network meta-analysis. Gastrointest Endosc 
2021;93:797-804.e1.

13. Jagtap N, Kumar JK, Chavan R, et al. EUS versus 
MRCP to perform ERCP in patients with intermediate 
likelihood of choledocholithiasis: a randomised controlled 
trial. Gut 2022. [Epub ahead of print]. doi: 10.1136/
gutjnl-2021-325080.

14. Collins C, Maguire D, Ireland A, et al. A prospective 
study of common bile duct calculi in patients undergoing 
laparoscopic cholecystectomy: natural history of 
choledocholithiasis revisited. Ann Surg 2004;239:28-33.

15. Sperna Weiland CJ, Verschoor EC, Poen AC, et al. 
Suspected common bile duct stones: reduction of 
unnecessary ERCP by pre-procedural imaging and timing 
of ERCP. Surg Endosc 2023;37:1194-202.

16. Lin MY, Lee CT, Hsieh MT, et al. Endoscopic 
ultrasound avoids adverse events in high probability 
choledocholithiasis patients with a negative computed 
tomography. BMC Gastroenterol 2022;22:94.

17. Kohn JF, Trenk A, Kuchta K, et al. Characterization 
of common bile duct injury after laparoscopic 
cholecystectomy in a high-volume hospital system. Surg 
Endosc 2018;32:1184-91.

18. Chisholm PR, Patel AH, Law RJ, et al. Preoperative 
predictors of choledocholithiasis in patients presenting 
with acute calculous cholecystitis. Gastrointest Endosc 
2019;89:977-83.e2.

19. Reinders JS, Gouma DJ, Ubbink DT, et al. Transcystic or 
transductal stone extraction during single-stage treatment 
of choledochocystolithiasis: a systematic review. World J 
Surg 2014;38:2403-11.

Cite this article as: Verdonk RC, de Reuver PR. “One-day, 
one-stay, and one-step” lessons from the Danish guidelines for 
the treatment of gallstone disease. HepatoBiliary Surg Nutr 
2023;12(4):607-610. doi: 10.21037/hbsn-23-307


