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Abstract

Introduction Treatment of pancreato-biliary disorders after gastric bypass is challenging due to altered anatomy. Several tech-
niques have been proposed to overcome this condition; however, none has emerged as the gold standard treatment. Furthermore,
a decision-making algorithm evaluating when and why apply one technique over another is still lacking.

Objectives To describe a novel trans-gastric approach to allow endoscopic retrograde cholangiopancreatography (ERCP) in
Roux-en-Y gastric bypass (RYGB) anatomy soon after prior laparoscopic cholecystectomy (LC) and to propose a decision-
making algorithm for selection of the most suitable technique according a tailored approach.

Setting Private hospital.

Methods Between January and March 2020, patients with Roux-en-Y gastric bypass anatomy referred to our tertiary center to
undergo ERCP after recent laparoscopic cholecystectomy were retrospectively evaluated. A 20 french (Fr) gastrostomy was
performed during cholecystectomy. A single-stage ERCP was carried out by means of temporary trans-gastric stent deployment
over a 20 Fr gastrostomy.

Results A total of 5 patients (mean age 41; mean body mass index 48.3) were enrolled. ERCP was performed after an average of
2 days from surgery. Technical and clinical success was achieved in 100%. No adverse events occurred. Spontaneous closure of
the gastrostomy after its bedside removal was observed in all cases.

Conclusions Our approach allows to perform a single-stage ERCP in RYGB patients, early after LC, with no need of any other re-
interventions. Any surgeon facing unexpected biliary disorders, during LC, can easily perform a 20 Fr gastrostomy thus allowing
the patient to undergo early ERCP without any delay.

Keywords Gastrostomy - SEMS - ERCP - RYGB - CBD stones - Laparoscopic cholecystectomy

Introduction worldwide [1]. Both morbid obesity and rapid weight loss
are known risk factors for development of gallstone and

Laparoscopic Roux-en-Y gastric-by-pass (RYGB) is one of  choledocolithiasis. It has been reported that up to 36% [2]
the most commonly performed bariatric procedures  patients develop gallstone after RGBY and, that 5.3% patients
with choledocholithiasis will require pancreato-biliary inter-
ventions [3]. Furthermore, morbid obesity can also lead to an
53 Gianfranco Donatelli increased incidence of pancreato-biliary cancers [4].
donatelligianfranco@ gmail.com However, RYGB anatomy makes endoscopic retrograde
cholangiopancreatography (ERCP) technically difficult.
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mainly related to inadequate training in minimally invasive
techniques, lack o technical support for efficient, and safe
CBDE, and surgeons inexperience with complex biliary path-
ological conditions [6].

Percutaneous trans-hepatic cholangiography (PTC) is effec-
tive to guarantee biliary drainage and stone extraction even in
RYGB anatomy. However, it is burdened with a rate of AEs up
to 6.8%, namely bleeding, hemoperitoneum and cole-peritone-
um, cholangitis, CBD, or duodenal perforation [7]. Moreover,
dilation of the papilla is needed prior stone removal thus poten-
tially increasing the risk of post-procedural pancreatitis [8].
Finally, technical success is low for multiple or large stones [7].

Several endoscopic approaches have been proposed to al-
low ERCP after RYGB: device-assisted (enteroscope) ERCP
(DAE-ERCP) [9], laparoscopic-assisted ERCP (LA-ERCP)
[10], or EUS-guided trans-gastric ERCP (EDGE) [11].
Unfortunately, none of aforementioned approaches has
emerged as the gold standard because each of them presents
some drawbacks. The aim of this study is to describe a novel
technique for single-stage ERCP, early after laparoscopic cho-
lecystectomy (LC), in patients underwent RY GB for morbid-
ity obesity by means of temporary trans-gastric (TG) stenting
across a 20 French (Fr) gastrostomy placed during cholecys-
tectomy. This approach could be useful whenever an expert
endoscopist is not available within the bariatric center.
Besides, we propose decision-making algorithms to choose
the most suitable technique for ERCP after RYGB.

Materials and Methods

A retrospective review of consecutive patients with RYGB
undergoing ERCP after recent LC was performed. All patients
underwent LC in a peripheral hospital where there was no
availability of an expert endoscopist and were subsequentely
referred to our center to undergo ERCP. The study had IRB

Fig. 1 a Laparoscopic
gastrostomy with a 20 Fr catheter
placed at the end of laparoscopic
cholecystectomy. b Plain
abdominal x-ray showing 20 Fr
gastrostomy catheter in the gastric
remnant
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approval. Informed consent was obtained from all patients.
Patients were referred to our unit from 1 to 5 days (average
2 days) after index LC. Indications for ERCP were lithiasis of
common bile duct (CBD) or biliary leak. CBD stones were
diagnosed intra-operatively by means of trans-cystic cholan-
giography but CBD surgical exploration was never per-
formed. Therefore, during LC, a 20 French catheter was
inserted by the surgeon through a small gastrostomy (LG).
Standard surgical technique was used to perform laparoscopic
gastrostomy (LG) [12]. The gastrostomy was performed on
the anterior wall of the angular region and the gastric wall was
fixed to the abdominal wall (Fig. 1). ERCP was always per-
formed in an interventional endoscopic suite with patient un-
der general anesthesia. Pre-procedural antibiotic prophylaxis
(Cefazoline 2Gr ev) was administered.

The procedural steps were (i) placement of a long guide
wire in the stomach trough the trans-gastric catheter; (ii) if
present, deflation of the balloon at the inside tip and over-
the-wire removal of the catheter; (iii) over-the-wire percutane-
ous deployment of a fully covered self-expandable metal stent
— 80 x 24 mm (FCSEMS) (Hanarostent, Seoul, South Korea)
iv) anchorage of the external end of the stent with a Kocher
forceps to avoid intraluminal dislodgement of the stent; (v)
manual and hydrostatic balloon dilation of the stent up to
20 mm in order to allow easy crossing with a therapeutic
duodenoscope. (TJF160VR/180 V/190 V Olympus, Tokyo,
Japan) (Fig. 2).

Duodenoscopy was performed during the same session by
an experienced endoscopist (GD > 500 ERCP/year).

CBD stones were extracted with standard devices and tech-
nique (Fig. 3). A biliary leak of the cystic stump was managed
with sphincterotomy and removal of a small residual stone
with no need of stent deployment. After endoscopy, TG
FCSEMS was removed and a 20 Fr percutaneous endoscopic
gastric tube (PEG) was inserted through the gastrostomy
(Fig. 4). The PEG was removed 3 days after ERCP without
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Fig.2 a, b Insertion of a 450-cm long guidewire within the gastric cavity
across the 20 Fr gastrostomy under fluoroscopic control. ¢, d, e, and f
Over-the-wire deployment of a fully covered self-expandble metal stent

any surgical closure of the access site. Medical examination
was performed at 1 week and 1 month to confirm spontaneous
closure of the gastrostomy.

Results

From January to March 2020, 5 patients were enrolled in the
study. Study population consisted of 5 female with an average

(80 x24 mm). g, h Hydrostatic balloon dilation of the FCSEMS up to
20 mm. i Anchorage of the stent with a Kocher forceps and performance
of a trans-gastric ERCP with easy access to the ampullary region

age of 41 years (SD +8.9) and an average body mass index
(BMI) of 48.3 (SD £5.4). All patients had a previous RYGB
performed at an average timespan of 17 months (SD +30.5)
before index LC, whereas ERCP was carried out after a mean
period of 2 days [1-5] after LC. Indications for LC were
symptomatic cholelithiasis in 2 cases and acute cholecystitis
in the remaining 3 cases. Two patients underwent elective LC,
whereas 3 subjects had an urgent LC. LCs were performed
with a standard technique and none of them were converted to

Fig. 3 a Endoscopic retrograde cholangiography across temporary trans-
gastric SEMS deployed over 20 Fr gastrostomy, performed at index LC in
a patient with RYGB. b Selective guidewire cannulation of the common

bile duct. ¢ Cholangiography showing a small leak of the cystic stump
coupled with the evidence of a small stone at its confluence with the
common bile duct
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Fig. 4 a Fluoroscopy
highlighting FCSEMS correctly
in place at the end of ERCP. b, ¢
Insertion of a 450-cm long
guidewire across the stent. d
Over-the-wire placement of a 20
Fr catheter with the gastric cavity
in order to allow early endoscopic
re-interventions if needed

open surgery. Only 1 patient had an external drainage.
Intraoperative cholangiography (I0C) was performed in 4
out 5 patients. IOC failed in one procedure due to inability
to laparoscopically insert the cannula within the cystic stump.
Surgical common bile duct exploration was never performed.
In all cases, a 20 Fr catheter was left inside the gastric cavity.
This approach was agreed between referring surgeons and the
endoscopist as a “salvage” technique in case of technical dif-
ficulties during LC.

No adverse events (AE) related to LC or LG occurred ex-
cept for a small biliary leak. Such AE was suspected during
LC due to the presence of strong adhesions and diffuse peri-
tonitis. Therefore, in this case, the surgeon placed an external
drainage under the liver. Drainage output dropped the day
after ERCP and it was removed 2 days after ERCP.

The mean operative time of endoscopic procedure was
42 min (SD 11). Percutaneously trans-gastric stenting and
dilation was uneventfully as well as therapeutic ERCP proce-
dures (sphincterotomy and extraction of stones). Neither
pneumoperitoneum nor post-ERCP pancreatitis (PEP) were
reported. The PEGs were all removed after three uneventful
days from ERCP as a bedside procedure and without surgical
closure. Spontaneous closure of the gastrostomy access was
confirmed in all case at 1 month of follow-up. No bleeding or
leak was observed during the follow-up and no infection of
port site occurred. Ata mean follow-up of 54 days (SD +29.9)

@ Springer

all patients are asymptomatic with normal liver function
chemistry tests showing an appropriate weight loss (Table 1).

Discussion

RYGB is known to be a valid and safe bariatric procedure
allowing permanent weight loss. However, rapid weight loss
is a risk factor for development of gallstone and choledocho-
lithiasis, most probably due to increased bile cholesterol satu-
ration. Moreover, RYGB induce gallbladder hypomotility due
to duodenal bypass thus further increasing the risk of gallstone
formation [13].

Prophylactic cholecystectomy during RYGB is not indicat-
ed in asymptomatic patients [14, 15]. However, up to 10%
[16, 17] of patients underwent to RYGB will need to undergo
LC, and 6.5% will need CBD exploration [18].

Several techniques are currently available to manage
pancreato-biliary disorders after RYGB.

DAE-ERCEP requires specific instruments and proper endo-
scopic training. Overall technical success is low, ranging in
literature from 60 to —73% [13, 19]. The reasons for such a
low technical success are length of the Roux-en-Y limb (not
more than 150 cm in length) and forward viewing endoscope
and absence of the elevator. Moreover, a long length and
narrow diameter of the scope reduces the possibility to use
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Table 1 Results of the study
Sex Age BMI Previous RYGB  Timespan LC/ERCP  Indication for LC ERCP procedure  Follow- AE
(months) (days) time (minutes) up
(days)

1 F 29 415 1 1 Acute cholecystitis 25 30 None
2 F 44 56.2 2 Symptomatic cholelithiasis 58 44 None
3 F 49 46.1 2 1 Acute cholecystitis 36 38 None
4 F 51 52.8 78 5 symptomatic cholelithiasis 45 113 None
5 F 32 449 1 1 Acute cholecystitis 46 45 None
Average 41 483 17 2 42 54
SD + 89 54 30.5 2 11 29.9

BMI, body mass index; RYGB, Roux-en-Y gastric bypass; LC, laparoscopic cholecystectomy; ERCP, endoscopic retrograde cholangiopancreatography;

AE, adverse event; SD, Standard Deviation

proper accessories. Furthermore, rate of PEP seems to be
higher due to difficult cannulation [13]; and if the patient
needs multiple ERCPs, such approach becomes very cum-
bersome. Currently, further developments are mandatory to
improve the success rate of DAE-ERCP.

Endoscopic ultrasound-guided anterograde management of
biliary stones after RYGB with trans-gastric puncture of the
left liver has been described with a reported technical success
of 67% [20]. This technique has the same disadvantage of
PTC: technical difficulties in case of non-dilated intra-hepatic
ducts, need to papilla dilation instead of sphincterotomy, in-
ability to remove stones from the cystic duct, reduced success
rate for bigger stones, and risk of bile leak at the puncture site.

More recently, EDGE has emerged as an interesting and
valid approach to allow ERCP after RYGB [6]. It consists in
performing an EUS-guided temporary anastomosis through
the gastric pouch or jejunal limb with the excluded gastric
remnant by means of lumen apposing metal stent deployment
(LAMS) allowing subsequent ERCP with a standard
duodenoscope [21]. EDGE has a high technical success rates
ranging from 90 to 100% and a low rate of AE [7, 22]. In most
cases, EDGE requires a two-stage approach; ERCP during the
same session is feasible but coupled with a much higher risk of
LAMS dislodgement/migration.

LA-ERCP consists in the introduction of the duodenoscope
in the excluded stomach across a trans-gastric trocar during
LC. Success rate ranges from 98 to 100% [5]. LA-ERCP
showed no differences in AEs rate compared to standard
ERCP. This approach has demonstrated to be effective and
safe; however, it requires a close collaboration between sur-
geons and endoscopists with both teams coordinating in order
to be in the same operating room at the same time.

An interesting comparative study evaluating cost-
effectiveness of EDGE compared to LA-ERCP and DAE-
ERCP highlighted a better performance of EDGE for manage-
ment of biliary disorder after RYGB [22]. Sensitivity analysis
demonstrated that this conclusion was robust to changes in

important model parameters [23]. However, timespan of index
surgery RYGB was not reported.

Standard surgical gastrostomy (SSG) with a 36 fr tube dur-
ing LC in order to allow delayed trans-gastric ERCP has been
described [14, 17, 24]. .Reported technical success rate reached
100% of cases. The technique requires to wait 3—4 weeks be-
fore attempting ERCP in order to allow gastrostomy maturation
and safe dilations prior ERCP. Bleeding and gastric perforation
has been described in literature after gastric port dilation [13],
most probably due to suboptimal gastrostomy maturation.
Finally, surgical closure of the gastrostomy is always needed
at the end of endoscopic treatment.

In this study, we propose a trans-gastric ERCP across a
temporary FCSEMS deployed during the same endoscopic
session, over a 20 Fr gastrostomy tube placed during prior
LC. Our technique may appear similar to any trans-gastric
approach; however, it has some advantages over other ap-
proaches. Firstly, it allows to perform ERCP early after sur-
gery. We reported a time span from index LC and ERCP
ranging from 1 to 5 days. This is because the use of a
FCSEMS across the gastrostomy permits to dilate the tract
without waiting its maturation and simultaneously reducing
the risk of pneumoperiteoneum, whereas “standard” trans-
gastric ERCP requires a maturation period of the gastrostomy
4 to 6 weeks [13, 14]. Even with EDGE, most authors advise
to wait some days before attempting ERCP in order to reduce
the risk of LAMS dislodgement [15, 16]. Secondly, the
FCSEMS is removed at the end of the ERCP and a 20 Fr
catheter is inserted and kept in place for 2-3 days in order to
guarantee an easy access if endoscopic re-intervention is need-
ed. After this period, the gastrostomy tube is removed as a
bedside procedure. LA-ERCP does not allow endoscopic re-
interventions in case of post-procedural late ERCP-related
AE, whereas EDGE requires repeated session to remove
LAMS. The rate of spontaneous fistula closure after LAMS
removal has been reported in literature as high as 76.7% of
cases after a mean period of 6-8 weeks [8].

@ Springer



OBES SURG

However, several techniques may be necessary to achieve
definite fistula closure. Pigtail plastic stent deployment [16],
argon plasma coagulation of the fistula [15], Over-the-Scope
clipping or closure with a suturing device have been described
in literature. These added endoscopic sessions could therefore
increase overall costs of EDGE [6]. Even if some study [23]
reported no weight regain after persistence of small chronic
fistula the actual effect of EDGE on BMI has not yet been
thoroughly evaluated. Furthermore, EDGE is not yet well ac-
cepted from patients and surgeons because it temporary re-
verses the metabolic effect of RYGB. “Creating a new gate”
to the excluded stomach is not well seen especially if RYGB
was recently performed or the patient is still losing weight.

Our technique does not require closure of the gastrostomy
due to the small diameter of the gastric tube used and lack of
consolidation of the tract, whereas failure of gastrostomy clo-
sure may be present in case of SSG that require bigger tubes
(36 Fr) and tract consolidation.

Our approach allows to perform a single-stage ERCP in
RYGP patients early after LC with no need of any other re-
interventions. One limitation of our technique is that the sur-
geon has to decide the need for a subsequent ERCP during the
LC in order to perform LG. Moreover, our approach cannot be

applied if the need of ERCP arises after the end of the LC.
However, any surgeon facing unexpected biliary disorders
during LC, if not able to personally manage them, (lack of
expertise in advanced hepatobiliary surgical maneuvers or
lack of specific devices) can easily perform a 20 Fr
gastrostomy thus allowing the patient to undergo early
ERCP without any delay. Moreover, leaving the 20 Fr gastric
tube in place for two 3 days after ERCP allows to manage any
“day after” AE.

Considering the growing evidence that bariatric surgical
procedure can be safely done in secondary hospitals [25]
and that institutional requirements for accreditation from the
European Chapter of International Federation for the Surgery
of Obesity and Metabolic Disorder (IFSO-EC) do not demand
mandatory availability of an expert endoscopist, our technique
could be helpful to guarantee early biliary access in altered
anatomy patients underwent to surgical treatment in peripheral
hospitals.

Adequate management of hepato-bilio-pancreatic disorders
after RYGB is of paramount importance but it may be very
challenging. It requires a multidisciplinary approach with the
different techniques adapted always to the experience of the
bariatric surgeon and the co-working endoscopist. The “ideal”

Table2  Pros and cons of the available approaches for the management of hepato-bilio pancreatic disorders in patients with Roux-en-Y gastric bypass

Technique Pros

Cons

PTC -No access port

DAE-ERCP -No access port

-1 procedure

EDGE -No access port
-Pure endoscopic procedure
LA-ERCP -Exploration of the abdominal cavity

-Single-stage (LC + ERCP) procedure
-Cholecystectomy at the same time of

TG-ERCP (Janeway)
closure of the site access
-Day after AE management

TG/ERCP
(SEMS and 20 Fr gastrostomy) -No maturation of the site access

-Day after AE management

-Cholecystectomy and ERCP in the same period

-AEs at site puncture (bleeding, leak)
-No dilation of intra haptic ducts
-Impossibility to perform sphincterotomy
-Pancreatitis for balloon papilla dilation
-Day after AE management

-2 procedures

-Requirement of special scopes

-Inability to use standard devices (SEMS)

-Difficult cannulation (forward view and lack of elevator)
-Longer procedural time

-Endoscopic expertise

-Failure if afferent limb > 150 cm

-Risk of perforation of anastomosis site

-Delay to perform ERCP (maturation of fistula site)
-G-G/J-G fistula closure

-More than 2 procedures in order to check fistula closure

-Availability of the endoscopist in the OR
-Day after AE management

-Delay due to Janeway confection (maturation o
f the port access)

-Need for surgery to close the access port

3 procedures

-2 procedures
- Need to “plan” subsequent ERCP during LC

-No need of surgery to close the access port

PTC, percutaneous trans-hepatic cholangiography; DAE-ERCP, device-assisted enteroscopy ERCP; EDGE, endoscopic ultrasound-directed trans-gastric
ERCP; LA-ERCP, laparoscopy-assisted ERCP; TG-ERCP, trans-gastric ERCP; G-G/J-G, gastro-gastric/jejunal-gastric
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Need for Cholecystectomy

|

Yes

l

Endoscopist available

|

No

}

Optimal weight loss (Y/N)

l Benign/Malignant pathology Enteroscopy
Yes l l
. . Y/B DAE — CPRE
Benign/Malignant pathology Y or N/M N/B -
1 l Afferent limb < 150 cm
B M
Endoscopist available in  Endoscopist not available
the operating room in the operating room
LA - ERCP |EDGE | | Gastrostomy - ERCP

Fig.5 Flowchart proposing a decision-making algorithm for the selection
of the most suitable approach according to the following variables: (i)
need for cholecystectomy, (ii) endoscopist availability, (iii) etiology (be-
nign vs. malignant), and (iv) achieved weight loss (Y, Yes; N, No; B,

technique should be a single-stage minimally invasive proce-
dure requiring a single operator. Each technique has its spe-
cific pros and cons (Table 2). The choice of the most suitable
approach should be tailored according the following variables:
previous cholecystectomy, endoscopist availability, etiology
(benign vs. malignant—the latter potentially requiring multi-
ple re-interventions), delay from index RYGB and urgency of
the intervention. In our practice, we perform all the aforemen-
tioned techniques choosing each time the most proper one
according to a tailored approach. We propose a decision-
making algorithm that may help to choose the most suitable
technique for ERCP after RYGB considering the different
variables involved (Fig. 5).
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