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lder patients with simultaneous main bile duct and gallbladder stones, especially those with high-surgical risks, create a common
clinical dilemma. After successful endoscopic removal of main bile duct stones, should these patients undergo laparoscopic cho-
lecystectomy to reduce risk of recurrent biliary events? In this population-based cohort study, we report long-term outcomes of a
wait-and-see strategy after successful endoscopic extraction of main bile duct stones.
METHODS: C
onsecutive patients 75 years or older undergoing endoscopic stone extraction without subsequent cholecystectomy in two tertiary
academic centers between January 2010 and December 2018 were included. Primary outcome measure was recurrence of biliary
events. Secondary outcome measures were operation-related morbidity and mortality.
RESULTS: A
 total of 450 patients (median age, 85 years; 61% female)were included, with amedian follow-up time of 36months (0–120months).
Recurrent biliary events occurred in 51 patients (11%), with a median time from index hospital admission to recurrence of 307 days
(12–1993 days). The most common biliary event was acute cholecystitis (7.1%). Twelve patients had cholangitis (2.7%) and two bil-
iary pancreatitis (0.4%). Only one patient (0.4%) underwent surgery due to later gallstone-related symptoms. Eighteen patients (4.0%)
required endoscopic intervention and 16 (3.5%) underwent surgery. There were no operation-associated deaths or morbidity among
those undergoing later surgical or endoscopic interventions.
CONCLUSION: I
n elderly patients, it is relatively safe to leave gallbladder in situ after successful sphincterotomy and endoscopic common bile
duct stone removal. In elderly and frail patients, a wait-and-see strategy without routine cholecystectomy rarely leads to clin-
ically significant consequences. (J Trauma Acute Care Surg. 2023;94: 443–447. Copyright © 2022 Wolters Kluwer Health,
Inc. All rights reserved.)
LEVEL OF EVIDENCE: T
herapeutic/Care Management; Level III.

KEYWORDS: C
holecystectomy; choledocholithiasis; cholangiopancreatography; endoscopic retrograde; morbidity; mortality.
G allbladder stones and main bile duct stones are common
among older people and the incidence increases with

age.1 Endoscopic retrograde cholangiography (ERC) is the cur-
rent gold standard treatment for choledocholithiasis.2,3

To prevent recurrent biliary events patients are typically
referred to laparoscopic cholecystectomy after ERC. Nevertheless,
earlier studies have reported 2.1% to 19% of patients undergoing
cholecystectomy may later develop main bile duct stones.4,5 Fur-
thermore, while morbidity and mortality after laparoscopic chole-
cystectomy is low, complications do occur, and especially frail older
patients have significantly increased risk of adverse outcome.6–9

Consequently, a wait-and-see strategy is often chosen for those
at high risk based on clinicians’ decision or patient’s own will.

There is limited evidence in the elderly of whether laparo-
scopic cholecystectomy after successful ERC and sphincterotomy
is required.8 The problem typically arises when especially frail
older patients undergo ERC. Hence, here we aim to report
long-term outcomes of await-and-see strategy after ERC among
patients 75 years or older.
PATIENTS AND METHODS

This study was performed between January 2010 and
December 2018 in two tertiary academic teaching university
vised: November 17, 2022, Accepted: November
cember 14, 2022.
.K., T.R.,M.U.), Kuopio UniversityHospital, Kuo-
ology and Alimentary Tract Surgery (L.M., A.S.,
ty Hospital; and Faculty of Medicine and Health
.U.), Tampere University, Tampere, Finland.
to this article.
nish Surgery Association annual meeting 2021.
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kkonen, MD, PhD, Department of Gastroenterology
y, Tampere University Hospital, Elämänaukio,
, Finland; email: mika.ukkonen@fimnet.fi.
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hospitals. All available information regarding each treatment
episode associated with the consecutive patients 75 years or
older undergoing ERC due to choledocholithiasis or biliary pan-
creatitis without later cholecystectomy were included. Decision
to refrain from surgery was based on surgeons' decision or pa-
tients' ownwill. As some patients had moved to other health care
districts and were operated there, we searched the national Care
Register for Health Care to complete our data. These data in-
clude all operations performed in the study country. Patients
with earlier cholecystectomy, no clear evidence ofmain bile duct
stones, hepatobiliary cancers or benign strictures were excluded
(Supplemental Digital Content, http://links.lww.com/TA/C814).

The primary outcome was to define the incidence of bil-
iary morbidity among those undergoing wait-and-see strategy
after ERC. The ERC-related adverse events were defined and
classified according to Cotton classification.10 Secondary out-
come measures were postoperative morbidity and mortality.
Surgical complications were defined and classified according
to Clavien-Dindo classification.11

All statistics were analyzed using SPSS Statistics version
26 for Windows (IBM Corp, Armonk, NY). Frequencies were
used to calculate counts and percentages of demographic charac-
teristics, post-ERC complications and later biliary events. To
present 1-year cumulative biliary events a crossover analysis
was performed. Kaplan-Meier curve was used to demonstrate
cumulative biliary related recurrence. Times were calculated
from ERC until the time of later biliary event, death, or end of
the study period.

The study protocol was approved by Medical Directors of
the study hospitals. Being a registry-based study, approval from
the ethics committee was not sought.

RESULTS

Patient flowchart is shown in Figure 1. A total of 450 pa-
tients (median age, 85 years [75–97 years]; 61% female) were
included, with a median follow-up time of 36 months (0–
103 months). Patient-specific characteristics and ERC-related
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Patient and Operation-Related Characteristics
(n = 442)

Variables

Age, median (min–max), y 85 (75–97)

Sex, female (%) 274 (61%)

Comorbidities 430 (96%)

Cardiovascular disease 387 (86%)

Neurological disease 147 (32%)

Diabetes 101 (22%)

Pulmonary disease 75 (17%)

Psychiatric disease 19 (4.2%)

Chronic alcohol abuse 2 (0.4%)

Post-ERC pancreatitis 10 (2.2%)

Post-ERC bleeding 8 (1.8%)

Post-ERC perforation 6 (1.3%)

Post-ERC infection 6 (1.3%)

ERCP-associated mortality 2 (0.4%)

30-d Mortality 12 (2.7%)

90-d Mortality 23 (5.1%)

360-d Mortality 66 (15%)
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outcomes are presented in Table 1. The majority of patients had
significant comorbidities (96%), of which the most common
were cardiovascular diseases (86%), neurological diseases in-
cluding dementia (33%) and diabetes (22%).

Later biliary-related events are shown in Table 2. Fifty-one
patients (11.3%) managed with a wait-and-see strategy suffered
from subsequent biliary events, of which the most common was
acute cholecystitis (n = 32, 7.1%). Overall, 18 patients (4.0%) re-
quired new ERC and 16 patients (3.5%) underwent laparoscopic
cholecystectomy. Only one of the laparoscopic cholecystectomies
was converted open. There were no operation-associated deaths
among those undergoing later surgical or endoscopic interven-
tions. Postoperative morbidity was not increased. There were four
known deaths associated with recurrent biliary events (0.9%). All
of these patients had major comorbidity and were anesthetic inop-
erable during the initial hospital stay. One patient (0.2%) required
laparoscopic cholecystectomy due to gallstone-related symptoms.

Median time from ERC to second biliary event was 307 days
(12–1993 days). Kaplan-Meir curve is shown in Figure 2. More
than half of the events (n = 28/51, 55%) occurred during the first
year after ERC.

DISCUSSION

While laparoscopic cholecystectomy is often recommended
after ERC to reduce risk of recurrent biliary events, relatively lit-
tle is known about the safety of the wait-and-see strategy among
older patients with choledocholithiasis. Here we have shown
that patients with choledocholithiasis can be treated successfully
and safely with ERC without later cholecystectomy with rela-
tively low risk of later biliary events.

Endoscopic retrograde cholangiography is the current
gold standard treatment for choledocholithiasis.2,3 Our results
Figure 1. Patient flow diagram.

© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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are in line with earlier studies on the excellent safety and efficacy
of ERC in older patients.12–15 Currently, the main reason for sub-
sequent cholecystectomy after ERC is the prevention of recurrent
biliary events. Among the first studies to study whether prophy-
lactic surgery after endoscopic stone extraction is required was
performed by Boerma et al.16 This study reported a 47% risk of
recurrent biliary symptoms among those undergoing a similar
wait-and-see strategy. In the present study, symptoms were un-
common; only one patient suffered later from symptomatic dis-
ease and one in ten patients suffered from any subsequent biliary
445
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TABLE 2. Later Biliary Recurrences and Time From Initial Admission to Recurrent Biliary Events

Median Time (Min-Max) <30 Days <180 Days <365 Days <3 Years

Any biliary event, d 307 (12–1993) 3 (0.7%) 17 (4.0%) 28 (7.3%) 51 (11%)

Cholecystitis, d 307 (14–1799) 2 (0.5%) 12 (2.8%) 18 (4.7%) 32 (7.1%)

Choledocholithiasis, d 314 (77–1993) — 5 (1.1%) 9 (2.3%) 17 (3.8%)

Cholangitis, d 180 (12–1993) 2 (0.5%) 7 (1.6%) 9 (2.3%) 12 (2.7%)

Pancreatitis, d 242 (208–515) — — 2 (0.5%) 2 (0.4%)

Pain, d 307 — — 1 (0.3%) 2 (0.4%)
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events. Compared with Boerma et al.10 our patients were older
and had more often significant comorbidities. Similar findings
that endorse subsequent cholecystectomy have been reported
in other trials.8 However, at least these earlier studies have ex-
cluded patients 75 years or older.17 Furthermore, the frailest pa-
tients are often excluded from clinical trials. This might explain
our better-than-expected results.

The reason why some suffer from later common bile duct
stone-related problems is unknown—there are multiple possible
reasons: all stones might have not been removed in the ERC,
there is a risk of stricture after sphincterotomy, patients may de-
velop new gallstones directly in the common bile duct, or small
stones from the gallbladder may pass into the common bile duct.
Nevertheless, choledocholithiasis can also occur after prophy-
lactic surgery as well. Earlier studies have reported a 2.1% to
19% risk of recurrent choledocholithiasis after cholecystec-
tomy.4,5 Here we have shown that one in ten patients suffer from
later biliary events, but these can be often managed as safely and
efficiently as during the initial hospital stay. Recurrent biliary
events rarely lead to repeated operations or ERC or other clini-
cally significant problems. Patients have often short history of
symptoms illustrating that in overall the majority of patients with
gallstones are asymptomatic. Earlier studies have estimated that
gallstone disease may affect as many as 10% to 15% of the adult
population, and up to 80%will never experience symptomatic or
complicated disease.1 Finally, the authors of our study emphasize
Figure 2. Kaplan-Meier curve of cumulative later biliary events (num

446
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the economic impact of the area under study. Gallstone disease
has a significant economic impact due to its prevalence, which in-
creases with age, and as the older population increases even more
efforts should thus be made to reduce the number of unnecessary
operations. Further studies are planned to study the economic
impact of different treatment strategies.

This study has some limitations. This was a retrospective
study from two university hospitals. However, all emergency
cases, ERCs and surgeries within the study hospital districts
were performed in these hospitals. The datawere compiled using
a nationwide database search from the Finnish Care Register for
Health Care to find patients moved to other regions or treated in
other hospitals. Consequently, the datawere comprehensivewith
long-term follow-up data available on all patients. No patients
were lost from follow-up. However, nearly one sixth of study pa-
tients died within 1 year after ERC, thus raising suspicion of
some patient selection bias. The decision whether patients un-
derwent surgery was based on surgeons' decision and patients'
ownwill. Previously healthy patients or thosewith no significant
comorbidities may have been recommended to undergo surgery,
and only those with significant comorbidities may have been se-
lected for the wait-and-see strategy. These patients have high
overall mortality, and in all cases, we may not be able to register
later symptoms or factual cause of death. Nevertheless, our re-
sults support wait-and-see approach in selected patients, we are
already planning to start multicenter randomized trial to verify
ber of events/months).

© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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our results. While here we were specifically interested in older
frail patients, further prospective studies are required to find
other subgroups (according to background factors, anesthesia
risks, symptoms, presence of acute cholangitis or cholecystitis
at index admission, medications or clinical frailty scores) who
would benefit from wait-and-see-strategy.

CONCLUSION

According to our study a wait-and-see policy after ERC
seems to be a safe option for older patients with choledocholithi-
asis. In the over 3-year follow-up, only less than one in ten pa-
tients suffered clinically relevant biliary morbidity after ERC
when gallbladder is deliberately left in situ.
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