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Abstract Background: After Roux-en-Y gastric bypass (RYGB), the new gastrointestinal configuration does
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not permit easy endoscopic access to the biliary system in the standard fashion. Common bile duct
(CBD) stones have proved to be a challenge for both the surgeon and the endoscopist in this setting.
We shall review our experience with laparoscopic choledochoduodenostomy as a treatment of
choledocholithiasis after gastric bypass.
Methods: Between January 2000 and July 2012, 3115 patients underwent RYGB at our institution.
Patients were included if they had postoperative CBD stones regardless of previous chol-
ecystectomy. Treatment modality was laparoscopic choledochoduodenostomy. A retrospective chart
review of a prospectively collected data was completed, noting the outcomes and complications of
the procedure.
Results: Of 3115 patients, 11 patients were included in this study. There were 8 female and 3 male
patients with a mean age of 50.5 � 10.9 (range, 34–66) years. The average time between primary
RYGB and choledochoduodenostomy was 39.7 � 33.8 (range 8–113) months. The average body
mass index at primary surgery was 48.2 � 8.1 (range 38.4–67.4) kg/m2 and at chol-
edochoduodenostomy was 29.5 � 6.8 (range 22.7–46.9) kg/m2. One patient had bile leak that was
managed with drain. All patients had resolution of symptoms at a mean follow-up of 24.8 � 26.9
(range 2–84) months.
Conclusion: This small case series suggests that, in experienced hands, laparoscopic chol-
edochoduodenostomy is an option for safe and effective treatment of choledocholithiasis after
gastric bypass. (Surg Obes Relat Dis 2014;10:647–653.) r 2014 American Society for Metabolic
and Bariatric Surgery. All rights reserved.
Medical management of the obesity pandemic has thus
far provided little utility. However, bariatric surgery has
provided this population with a treatment that results in
weight reduction and resolution of co-morbidities. Currently
the most commonly performed bariatric surgery in the
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United States is the laparoscopic Roux-en-Y gastric bypass
(RYGB) [1].
Gastric bypass surgery changes both the physiology and

route of the gastrointestinal tract. The rapid weight loss seen
after this procedure leads to mobilization of cholesterol,
which results in an increased incidence of gallstone
formation. In nonobese asymptomatic patients, the presence
of gallstones is not an indication for surgery and is observed
in roughly 10% of the adult population [2]. Yet, as many as
35% of patients with gallstones will ultimately become
symptomatic and require cholecystectomy [3]. There are
ights reserved.
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multiple indications for cholecystectomy, however, it is no
longer routinely performed in those undergoing bariatric
surgery [2,4–6]. Many now advocate for “selective chol-
ecystectomy” at the time of laparoscopic RYGB in patients
with proven gallbladder stones on preoperative imaging
[5,7–10]. The reason being if asymptomatic stones are
found and not operated on at the time of surgery, 18% will
require subsequent cholecystectomy [4]. Of those with no
preoperative stones and not treated postoperatively with
ursodeoxycholic acid, 6% will develop stones in the future
[4]. All of these scenarios place patients at risk for a
potential stone to migrate from the gallbladder to the
common bile duct (CBD).
Choledocholithiasis is a predicament after RYGB

surgery, as the new gastrointestinal configuration does
not permit access to the biliary system in the standard
fashion. CBD stones in this setting have proved to be a
challenge for both the surgeon and the endoscopist. New
techniques have been developed for accessing the biliary
system after gastric bypass surgery. Such procedures
include combined laparoscopic surgery and endoscopy
whereby endoscopic access is achieved via a gastrostomy
[11–14] or jejunostomy [15]. Another method of access-
ing the CBD is via a percutaneous transhepatic route [16].
This allows for lithotripsy, sphincterotomy, and balloon
sphincteroplasty [17,18]. The remnant stomach has been
accessed via a percutaneous transgastric approach [19,20].
However, it is a difficult technique due to the inability to
insufflate the remnant stomach [21,22]. In some centers,
double-balloon enteroscopy-assisted endoscopic retro-
grade cholangiopancreatography (ERCP) is being per-
formed with a success rate of 90% in reaching the
ampulla and roughly 80% for therapeutic intervention
[23–25].
During the open era, an option for the definitive treatment

for symptomatic impacted CBD stones was an open
choledochoduodenostomy (CDDS). However, a mortality
rate of roughly 3–8% was associated with the procedure
[26,27]. The purpose of this study is to show in experienced
hands, laparoscopic CDDS is an option for safe and
effective treatment for choledocholithiasis in the setting of
RYGB when other modes of accessing the CBD have
failed.
Methods

Between January 1, 2000 and July 31, 2012, a total of
3115 patients underwent laparoscopic RYGB at our
institution with screening ultrasound of the gallbladder.
With approval of the Institutional Review Board and
adhering to the Health Insurance Portability and Account-
ability Act guidelines, a retrospective chart review of a
prospectively collected database was completed. Patients
were included into the study if they developed sympto-
matic CBD stones after the initial laparoscopic RYGB, and
Downloaded for Anonymous User (n/a) at BAYCARE HEALTH SY
For personal use only. No other uses without permission. C
either met the criteria for CBD exploration (3 or more
CBD stones, stones 41 cm, large stones relative to cystic
duct size, or a stone above the junction of the cystic duct)
or failed therapy with percutaneous transhepatic stone
extraction.
Choledocholithiasis was confirmed with imaging modal-

ities such as transabdominal ultrasound, computed tomogra-
phy (CT) scan, magnetic resonance cholangiopancreatography
(MRCP), intraoperative cholangiogram, and percutaneous
transhepatic cholangiogram. Treatment consisted laparoscopic
CBD exploration with CDDS as an alternative and definitive
treatment.
The study population was comprised on the initial

laparoscopic RYGB, and were all performed by a single
surgeon (M.J.). Laparoscopic CDDS was also performed by
1 surgeon adhering to the same technique describe below.
Our surgeon is a bariatric surgeon experienced with 44000
laparoscopic bariatric procedures since 1999, had performed
laparoscopic general surgery since 1989, and is experienced
with 43000 hepatobiliary cases. Concomitant cholecystec-
tomy was performed as a routine procedure when gallstones
were present on preoperative imaging at the time of original
laparoscopic RYGB. During the initial laparoscopic RYGB
with selective cholecystectomy, an intraoperative cholan-
giogram was not performed unless indicated by either
imaging or preoperative laboratory results. Ursodiol to
prevent postoperative gallstones was not used in this patient
population.
Data points included age, sex, date of laparoscopic

RYGB, presence of stones at primary surgery, cholecystec-
tomy at primary surgery, BMI at primary and secondary
surgery, date of laparoscopic CDDS, duration of follow up,
resolution of symptoms, and complications. Descriptive
statistics were performed and data was reported as mean
� standard deviation and range.
Surgical technique

All CDDS were performed in a similar manner whereby
the duodenum was kocherized after gaining laparoscopic
access. The CBD was confirmed via needle aspiration, and
a longitudinal choledochotomy (Fig. 1) was created. Lateral
stay-stitches were placed to assist in opening the CBD.
Various means were used to extract the stones such as usage
of a Fogarty catheter, stone baskets, and flushing. A
duodenotomy was then created in the first portion of the
duodenum, and a tension-free CDDS was completed
(Fig. 2). A side-to-side choledochoduodenostomy was then
created with 8–10 interrupted 3–0 Polysorb stitch. If the
patient did not have a cholecystectomy and was with
cholelithiasis at the time of this procedure, a cholecystec-
tomy was also performed. At the completion of surgery, a
10 French Jackson-Pratt drain was placed at the CDDS to
control a possible future leak.
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Table 1
Demographic characteristics of patients who underwent CDDS

Patient
no.

Gender Age*

(yr)
Co-

morbidities
at RYGB

BMI at
RYGB
(kg/m2)

BMI at
CDDS
(kg/m2)

Period
between

RYGB and
CDDS (mo)

1 M 41 OSA 67.4 46.9 12
2 F 50 HTN, GERD 46.1 30.5 27
3 M 57 HTN, GERD 50.7 25.9 115
4 F 34 GERD 44.3 30.8 82
5 F 46 OSA 38.4 22.7 27
6 F 52 HTN, GERD 39.3 24.4 8
7 M 64 HTN, DM,

GERD, OSA
47.5 29.9 37

8 F 35 HTN, OSA 54.1 54.1 Concomitant
9 F 47 GERD 48.4 25.2 29
10 F 66 HTN, DM,

GERD,
Dyslipidemia

41.9 27.8 17

11 F 62 None 52.1 30.5 46

BMI ¼ body mass index; CDDS ¼ choledochoduodenostomy; DM ¼
diabetes mellitus; F ¼ female; GERD ¼ gastroesophageal reflux disease;
HTN ¼ hypertension; M ¼ male; No ¼ number; OSA ¼ obstructive sleep
apnea; RYGB ¼ Roux-en-Y gastric bypass.

*Age at the time of CDDS.

Fig 1. Longitudinal opening of the common bile duct.
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Results

Of 3115 patients, 11 were found to fit the inclusion
criteria for this study. There were 8 female and 3 male
patients with a mean age of 50.5 � 10.9 (range, 34–66)
years. The average time between primary RYGB and
CDDS was 39.7 � 33.8 (range 8–113) months excluding
1 patient who had both procedures done at the same time.
This patient underwent intraoperative cholangiogram at the
time of RYGB, which revealed CBD and hepatic duct full
of multiple stones. The average BMI at primary RYGB was
48.2 � 8.1 (range 38.4–67.4) kg/m2 and at CDDS was
29.5 � 6.8 (range 22.7–46.9) kg/m2, corresponding to an
average drop in BMI of 18.2 � 4.1 (range, 13.5–24.8) kg/
m2 excluding the same patient. Demographic characteristics
of these patients are listed in Table 1.
Of these 11 patients, 3 had a previous cholecystectomy

and 1 was found to have cholelithiasis during the preoper-
ative imaging for the initial laparoscopic RYGB. The
patient with cholelithiasis at the initial RYGB was treated
with a concomitant cholecystectomy. Two other patients
had their gallbladder removed after RYGB but before
CDDS. The period between cholecystectomy and CDDS
was 12 months in 1 patient and 18 months in the other. One
patient had recurrent abdominal pain with elevated liver
enzymes, and the other patient had multiple attacks of
ascending cholangitis with sepsis. These 6 patients devel-
oped symptomatic primary biliary stones within the CBD,
Fig 2. Completed choledochoduodenostomy.
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which resulted in a primary CBD stone formation rate of
.2% in our study population. Five patients who had no
stones or sludge within the gallbladder on initial RYGB
developed multiple stones within both the CBD and
gallbladder. These 5 patients were treated with CDDS and
cholecystectomy.
Patients presented with right upper quadrant abdominal

pain, with or without radiation to the back, and nausea. Two
patients presented with recurrent ascending cholangitis with
sepsis, and 2 other patients had pancreatitis. Descriptions of
diagnosis and additional findings are listed in Table 2.
After CDDS, the average postoperative follow-up period

was 24.8 � 26.9 (range 2–84) months. Patients were
followed-up in the clinic and contacted at the termination
of this study. Upon closing this study, no patient had
developed cholangitis or symptomatic recurrence of com-
mon bile duct stones. One patient had a postoperative
biliary leak that was managed by a drain placed at the time
of operation and did not require additional surgery.

Discussion

CBD stones that develop status post-RYGB are a difficult
pathology to treat. This is because the postoperative
alteration in the gastrointestinal tract does not permit easy
endoscopic access to the biliary system in the standard
fashion via an ERCP.
In the nonobese asymptomatic patients, gallstones present

in roughly 10% of the adult population, and as many as
35% of these patients will ultimately require a cholecystec-
tomy [2,3]. In the nonbariatric patients, choledocholithiasis
at the time of cholecystectomy has been reported to be
STEM from ClinicalKey.com by Elsevier on April 30, 2020.
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Table 2
Diagnosis methods and findings at the time of CDDS

Pt no. Previous cholecystectomy* Diagnosis methods Other findings* Complication

1 No MRCP, IOC Jaundice, multiple stones blocking the CBD at the ampulla None
2 Yes MRCP Elevated liver enzymes None
3 Yes IOC Multiple attacks of ascending cholangitis with septic shock None
4 Yes MRCP Elevated liver enzymes, pancreatitis None
5 No CT, IOC Dilated CBD None
6 No US, IOC Persistent obstruction at the ampulla of the CBD after removing stones Bile leak
7 Yes IOC Recurrent ascending cholangitis with sepsis None
8 Yes US, IOC Gallbladder stones, CBD and hepatic duct full of stones None
9 Yes PTC Stricture of the CBD None
10 No IOC Pancreatitis None
11 No CT Dilated CBD, elevated liver enzymes None

CBD ¼ common bile duct; CDDS ¼ choledochoduodenostomy; CT ¼ computed tomography; IOC ¼ intraoperative cholangiogram; MRCP ¼ magnetic
resonance cholangiopancreatography; No. ¼ number; Pt ¼ patient; PTC ¼ percutaneous transhepatic cholangiogram; US ¼ ultrasound.

*At the time of CDDS.
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between 3–11% [3,28,29] and as high as 15–16% in other
series [30,31]. This exemplifies a possible high prevalence
of choledocholithiasis in the general population, which
could correlate to an equal prevalence in the post-RYGB
population.
Gallstone formation rates in the morbidly obese patients

can range from 28–45% [32,33]. In the bariatric population,
21–30% of the patients who are candidates for surgery will
have already under gone cholecystectomy, and 14% will
present with asymptomatic gallstones at the time of surgery
[5,34,35]. If asymptomatic stones are found and not
operated on at the time of RYGB, 18% will require
subsequent cholecystectomy [4]. In patients who undergo
RYGB without any findings of stones preoperatively and
not treated postoperatively with ursodiol, 6–22% will
develop stones in the future [4,5]. Of these who develop
postoperative RYGB gallstones, 7–16% will eventually
require cholecystectomy for symptoms [5]. We have
previously reported a rate of 6% in patients without any
finding of stones at the time of RYGB, requiring cholecys-
tectomy after RYGB [36].
In regard to postoperative treatment with ursodiol, the

incidence of gallstone formation drops to between 2–6%
with a 6-month postoperative course of treatment [37].
Although this has been shown to be statistically significant,
it is felt that this is of little clinical significance. In this
institute, the routine use of ursodiol has not been imple-
mented because the number needed to treat to avoid 1
cholecystectomy was roughly 50 postoperative RYGB. The
modes to diagnosis choledocholithiasis are similar to that of
cholelithiasis. The most commonly used screening tool is
transabdominal ultrasound, and a CBD diameter 46 mm is
associated with an increased prevalence of choledocholi-
thiasis [38]. The sensitivity of the CT scan in this setting
can be as high as 96% [39]. MRCP provides excellent
anatomic detail of the biliary tract and has a sensitivity of
81–100% and a specificity of 92–100% in detecting
choledocholithiasis [40]. ERCP is not only the gold
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standard for the diagnosis of choledocholithiasis, but also
the preferred modality for stone extraction [40]. However,
in the setting of RYGB this tool has little utility secondary
to the new gastrointestinal configuration [40,41]. Thus,
surgeons and endoscopists have been forced to explore
new modes of cannulating the CBD in an attempt to treat
choledocholithiasis.
Originally, during the open era, CBD exploration was

performed in the setting of impacted stones and cholangitis.
The CBD was then closed over a “T” tube or a CDDS was
created. With the advances in laparoscopy, minimally
invasive techniques of accessing the CBD were developed.
In experienced hands, the CBD clearance rate is as high as
97% [30,42]. Between 66% and 83% of laparoscopic CBD
explorations can be performed via the cystic duct [41,42].
However, indications for laparoscopic CBD exploration by
choledochotomy are 3 or more CBD stones, stones greater
than 1 cm, large stones relative to cystic duct size, or a stone
above the junction of the cystic duct and CBD [43].
However, the morbidity of these procedures was found to
be approximately 10% and retained stone rate 3% [30].
Thus, surgical intervention progressed to even less

invasive measures over time. Examples included lapa-
roscopic transgastric endoscopic retrograde cholangiopan-
creatography [11–14,44,45], percutaneous transhepatic
instrumentation of the CBD [16], and double-balloon
enteroscopy-assisted ERCP [23–25]. These newer methods
all provided means of cannulating the CBD and stone
retrieval, but did not offer a definitive treatment to a
possible recurring problem.
In contrast, the definitive historical procedure had been

CDDS, in which the open procedure carried a mortality rate
of 3% at a range of 0–8% [26,27,29,46] and roughly 20% in
morbidity [27,46]. There was a biliary leak rate of 2–4% of
these patients [27,46]. There also was a concern in devel-
oping blind sac syndrome, reported between 2.5% and 9.6%
in several studies. This condition, also known as sump
syndrome, was thought to be derived from stasis and
STEM from ClinicalKey.com by Elsevier on April 30, 2020.
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refluxed duodenal contents into the terminal common duct
with bacterial overgrowth enhancing bile salt deconjugation
[47]. However, CDDS was extremely effective in treating
CBD stones with no return of symptoms in most reports,
over a follow-up period of 3 years [26,27]. One study
showed a recurrence rate of cholangitis secondary to
stricture at the CDDS in 1% of the study population [46].
Using this historical data regarding open CDDS as a

baseline measurement, we can argue that laparoscopic CDDS
is both safe and effective. In our study, we had no post-
operative deaths and had only 1 biliary leak, which was
controlled with a drain that was put in at the time of CDDS.
The average follow-up time was 2 years, with a patient
followed for as long as 7 years in 1 instance. None of the
patients in our study developed symptoms secondary to
common bile duct pathology such as impacted stones,
cholangitis, pancreatitis, or jaundice. Thus, laparoscopic
CDDS at the time of CBD exploration is a definitive treatment
for CBD stones in the postoperative RYGB patients. Again
this was only attempted in the study population when other
modes of treatment had failed, mainly percutaneous trans-
hepatic stone extraction, or when they were expected to fail
based on historic criteria for CBD exploration (3 or more
CBD stones, stones 41 cm, large stones relative to cystic
duct size, or a stone above the junction of the cystic duct).
This algorithm is 1 of the limitations to the study as other

methods of stone extraction were not implemented or
available at our institute, specifically endoscopy canulation
via a gastrostomy, jejunostomy, or remnant stomach, nor an
approach via double-balloon enteroscopy-assisted ERCP.
The retrospective nature of the data collection and that all
data came from a single center and only 1 surgeon, is also a
limitation in regard to the unrealistic vast application of this
complex surgical technique.
Conclusion

CBD stones that develop status post-RYGB will continue
to be a challenging issue facing the surgeon. Although
various means of gaining access to the CBD exist, none
provided a definitive treatment and all allowed the possi-
bility of future stone impaction. Historically open CDDS
has been associated with an almost zero recurrence rate of
symptomatic stones, as those stones that do develop simply
fall into the duodenum via the enlarged CDDS. Thus, we
suggest laparoscopic CDDS as an additional and definitive
way to treat CBD stones in patients who have had a
previous RYGB with failed attempts at stone removal via
less invasive procedures or who likely require CBD
exploration for stone removal.
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Editorial comment

Choledocholithiasis after gastric bypass: a growing problem
In their manuscript, DuCoin et al. address an important and
growing problem, namely, access to and treatment of common
bile duct stones in patients with Roux-en-Y reconstructions.
Roux-en-Y gastric bypass (RYGB) comprises half of all
weight loss procedures performed in the United States [1].
Given the current rate of approximately 100,000–200,000
bariatric procedures/year, an additional 500,000 to 1 million
Americans/decade, who are at higher-than-average risk for
symptomatic gallstones, will have access to their biliary trees
complicated by surgically altered anatomy. The authors offer a
single center’s experience with a laparoscopic approach to
internal drainage for choledocholithiasis after gastric bypass.
While their approach represents an interesting option, it is not
likely to be the first choice for treatment of choledocholithiasis
in Roux-en-Y patients by a majority of surgeons.
There has been a national trend away from open or

laparoscopic common bile duct exploration, and there has
been an increase in the use of endoscopic retrograde chol-
angiopancreatography (ERCP) for treatment of choledocholi-
thiasis. It is becoming more difficult to train new surgeons to
perform common bile duct exploration and for practicing
surgeons and their operating room staff to remain facile with
it. In addition, surgeons are performing fewer intraoperative
cholangiograms, lessening their ability to define biliary
anatomy and guard against bile duct injury during cholecys-
tectomy. The steadily increasing numbers of patients with
difficult biliary access only adds to the necessity for increasing
the experience general surgeons have with routine bile duct
imaging, biliary anatomy, and performance of routine biliary
surgery including common bile duct exploration.
In the meantime, it is likely that the majority of surgeons

will continue to rely on treatments offered by medical and
surgical endoscopists for most bile duct stones, or to
consider referral to a hepatobiliary surgeon for those not
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