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INTRODUCTION:  Long-term  treatment  with  somatostatin  analogs,  such  as octreotide,  is well  known  to  pro-
mote gallstones  formation.  Immunosuppressive  therapy  in  renal  transplantation  is  also  associated  with
increased  occurrence  of  gallstones.  But  acute  cholecystitis  develops  only  in  a  few  cholelithiasis  patients.
However,  it  is  not  known  whether  long-term  somatostatin  analog  therapy  and  immunosuppressants
aggravate  the  severity  of  disease  if the  patient  develops  cholecystitis.
CASE  PRESENTATION:  We  present  a case  of severe  cholecystitis  in  a patient  with  metastatic  carcinoid
cancer  on  octreotide  long-acting  release  therapy  for  seven  years  with  newly  added  immunosuppressant,
everolimus.
ctreotide
verolimus

DISCUSSION:  Cholelithiasis  as  well  as cholecystitis  develop  more  often  in patients  on  somatostatin  analogs
and  immunosuppressants  than in general  population.  However,  morbidity  remains  negligible.
CONCLUSION:  No  conclusion  can  be  drawn  on the  contribution  of  somatostatin  analogs  and  immuno-
suppressant  in  the  occurrence  of  severe  cholecystitis.  Prophylactic  cholecystectomy  is not  indicated  in
patients with  this  medication.

©  2019  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

The prevalence of biliary stones varies from 10% to 25% in
eneral population [1–5]. The incidence of gallstones increases
etween 35% to 63% in patients treated with somatostatin analogs
or a long time [6–9].

Majority of the patients with somatostatin analogs remain
symptomatic [1,6,10]. In symptomatic patients, the reported
holecystectomy rates vary from 6% to 23% [1,6,7,9,11]. The occur-
ence of complications, the majority being acute cholecystitis, is
lightly increased compared with the general population [6], even
hough morbidity remains negligible [7].

There have been no reports indicating if the gallstone-related
isease in patients on long-term somatostatin analog therapy can
e more severe. We  present a case of common bile duct stone
nd severe cholecystitis in a patient with a seven-year history
f metastatic carcinoid cancer on octreotide long-acting release
LAR) therapy with recently added immunosuppressive therapy.
his interesting case is discussed in light of the recent literature
ith the necessary recommendations for clinical managing such
ases. This work has been reported in line with the SCARE criteria
12].

∗ Corresponding author at: Charles LeMoyne Hospital, 3120, Boul. Taschereau,
reenfield Park, Quebec, J4V 2H1, Canada.

E-mail address: erb taz2001@yahoo.com (E. Bergeron).

ttps://doi.org/10.1016/j.ijscr.2019.07.014
210-2612/© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

2. Case presentation

In August 2018, a thin, 63 year-old Caucasian female presented
to the emergency room with a three-day history of right upper
quadrant pain. She was  known to have metastatic carcinoid cancer
for seven years, receiving treatment with octreotide LAR, which
was increased to 50 mg  every month one year ago. Everolimus,
10 mg  daily, was  also added at the same time. During the last year,
she developed secondary diabetes which was treated with an oral
hypoglycemic agent, metformin.

The patient’s a body temperature was 37.1 ◦C. She was slightly
jaundiced. Murphy’s sign was positive, and a mass was felt in the
right upper quadrant. White cell count was 10,400/mm3 with a
neutrophil count of 79%. Total bilirubin value was 36 �mol/L (nor-
mal: 3–21 �mol/L); aspartate aminotransferase 197 U/L (normal:
5–35 U/L) and alanine aminotransferase 175 U/L (normal: 5–35
U/L). Blood glucose level was 9.6 mmol/L (normal: 4.0–6.0 mmol/L)
with HbA1c of 0.078 (normal: 0.045-0.060). Four months before,
chromogranin A was 374 �g/L (normal: 0–82 �g/L).

Abdominal ultrasound showed a massively distended gallblad-
der with multiple gallstones. The common bile duct was dilated
as were the intrahepatic bile ducts. Computed tomography (Fig. 1)
demonstrated gallbladder with a thickened wall, measuring 15 cm

in length and 5 cm in width. Common bile duct was  measured at
1.6 cm with a possibility of stricture.

The patient was admitted with a diagnosis of cholecystitis and
treatment with piperacillin-tazobactam was  initiated. An endo-
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Fig. 1. Coronal and sagittal enhanced CT images showing a
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ig. 2. Gallbladder showing multiple cholelithiasis, thickened and necrotic wall
ith hemorrhage.

copic retrograde cholangiopancreatography was scheduled to rule
ut a stricture or the presence of stones, and this test was  done
our days later. One obstructive stone was retrieved and there was
o evidence of underlying stricture. The same day, an open chole-
ystectomy was carried out. Laparotomy was elected because of
he large size of the gallbladder in a thin patient. At laparotomy,
here was no evidence of intraperitoneal tumor. The gallbladder
as removed without complication. A drain was left in place. Post-

perative care was uneventful. The gallbladder contained several
tones and had a necrotic and hemorrhagic wall (Fig. 2).

After reviewing the chart of the patient, an abdominal tomogra-
hy had been performed once a year from the initial diagnosis. The
atient was diagnosed in 2011 with an ovarian carcinoid tumor. She

nderwent bilateral salpingo-oophorectomy, hysterectomy and
elvic lymph node dissection. Following surgery, treatment with
ctreotide LAR was initiated. She developed metastases in nodes,
ones and muscles with few months. She developed hearth com-
 markedly distended and wall-thickened gallbladder.

plications and had tricuspid valve replacement and pacemaker
installation in 2013. Everolimus was  added to her treatment in
August 2017, one year prior to her presentation to the emergency
room in 2018.

All exams until 2017 showed a normal nondistended gallblad-
der. Prior to the acute presentation in 2018 when multiple stones
were seen in the gallbladder, no stones were demonstrated; how-
ever, records showed that there were no ultrasound exams.

3. Discussion

The effect of somatostatin analogs on gallbladder and secondary
development of gallstones is well known [7,13]. They abolish the
release of cholecystokinin from the small intestine, the contractile
response of the gallbladder to cholecystokinin, the post prandial
relaxation of the sphincter of Oddi, and the mobility and emptying
of the gallbladder. Moreover, these drugs induce lithogenic changes
in bile composition leading to stone formation [7,9].

The incidence of gallstones in somatostatinoma is 59% for
patients with pancreatic tumors and 27% in patients with intesti-
nal tumors [14]. Nearly 63% of the patients on somatostatin analogs
develop gallstones [6], an incidence higher than the general popu-
lation [1–5].

Most studies have been conducted in patients affected by
acromegaly [1,7,9,10]. In two  recent trials in patients with
metastatic neuroendocrine tumors receiving somatostatin analogs
octreotide LAR [15] and lanreotide [16], the development of gall-
stones was 10% and 14%, respectively, and this was considered as a
drug-related adverse event.

Development of stones occurred after an average period of 3
years [1,7,9], and increases with the dose of medication [9] and
duration of treatment [7]. The risk to undergo cholecystectomy for
biliary colic or complications of gallstones varies from 11% to 23%
[1,6,9]. The cumulative 5-year incidence of acute gallbladder dis-

ease (cholecystitis, pancreatitis, cholangitis) is reported to be 8.1%
[6]. This same study also reported a 5-year cumulative risk of chole-
cystectomy in patients receiving somatostatin analogs for carcinoid
cancer to be 19% compared to 2.3% in untreated patients [6]. In the
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eneral population, patients with gallstones develop symptoms at
 rate of 1 to 3% per year, a 20% incidence of symptoms within 20
ears and 10% of symptomatic patients having cholecystitis [5].

In the case we present here, cholecystitis was  severe. There
re no previous reports indicating more severe disease in case
f complications due to gallbladder disease, but negligible mor-
idity is reported [6,7]. The concomitant diabetes and treatment
ith immunosuppressive therapy, may  have contributed. How-

ver, there is only one case of cholecystitis with everolimus [17].
oreover, everolimus is independently associated with a dimin-

shed hazard of developing new onset of cholelithiasis after renal
ransplant [18]. No relationship between newly added everolimus
nd the occurrence of cholecystitis, even severe, may  thus be estab-
ished.

Distension of the gallbladder was not present in previous follow-
p. Massive distension at the time of presentation is certainly due
o the effect of octreotide on the gallbladder combined with the
cclusion caused by the stones. However, it is not possible to know
recisely when the gallstones appeared since only tomography,
hich is less sensitive to detect stones than ultrasound, has been
one for follow-up. We  also cannot conclude, neither from this

nteresting case nor from the literature, that cholecystitis is more
evere in patients on somatostatin analogs either alone or in com-
ination with immunosuppressive therapy [11,18].

During the management of the present case, we had to wait
or the results of the endoscopic retrograde pancreatography to
ule out a pathologic process on the common bile duct (stric-
ure, impacted stones) that could have influenced the operative
pproach to this problem, at the same time as cholecystectomy. We
lected to perform open cholecystectomy because of the massive
istension of the gallbladder, which could impair good visualisa-
ion of the anatomy in this thin patient. However, laparoscopic
holecystectomy usually can be done securely in patients with
holecystitis [1], but several considerations necessitate conduct-
ng open cholecystectomy in patients who have been previously
perated for abdominal carcinoid tumors [7].

Some authors advocate prophylactic cholecystectomy if a
aparotomy is planned, even for gallbladder with no stones [6].
owever, we do not support prophylactic cholecystectomy if there
re no gallstones at the time of operation, in agreement with other
tudies [11]. A recent retrospective observational study on patients
ith neuroendocrine tumors receiving somatostatin analogs [1], it
as reported that 85% of the patients who were known to have

allstones remained asymptomatic. The same study also reported
hat 71% of those patients, who newly developed gallstones, also
emained asymptomatic [1]. Even if the incidence of gallstones is
igh during the treatment with somatostatin analog, their occur-
ence may  be years later [1,7,9]. Majority of the patients may  remain
symptomatic up to 20 years [1,10,11] with low cumulative inci-
ence of complications due to gallbladder disease [6,7,9], and with
inimal morbidity [7]. For these reasons, prophylactic cholecys-

ectomy is not indicated in patients who have gallstones at the
nitiation of somatostatin analogs [11] nor is any monitoring, as
uggested by others [7,9], for the occurrence of gallstones while on
reatment.

. Conclusions

The incidence of gallstones is high in patients on somato-
tatin analogs. No conclusion can be drawn on the contribution
f everolimus in the occurrence of gallstones and cholecystitis. The
evelopment of symptoms in patients on somatostatin analogs who

evelop gallstones is increased but remain low in comparison to
eneral population. The risk of complications of gallstones remains
ow, the disease is rarely severe, and the morbidity of surgical treat-

ent of gallbladder disease is minimal.
PEN  ACCESS
 of Surgery Case Reports 61 (2019) 107–110 109

In the presence of gallstones, either at the initiation or dur-
ing ongoing treatment with somatostatin, cholecystectomy is not
indicated. Cholecystectomy is indicated in patients with gallstones-
related symptoms or complications. Prophylactic cholecystectomy
is indicated during laparotomy for abdominal tumor in the presence
but not in the absence of gallstones.
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