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1 | INTRODUCTION

Pancreatic cancer is associated with poor prognosis, with an over-
all 5-year survival of 13% across all stages.1 In 2024, it is estimated

that 66440 new cases of pancreatic cancer will be diagnosed in the

Abstract

Pancreatic cancer is among the leading causes of gastrointestinal cancer-related
death, with a dismal prognosis. Over 80% of pancreatic cancer patients present with
advanced disease, making curative resection unfeasible. These patients are often
presented with malignant biliary obstruction (MBO) and gastric outlet obstruction
(GOO). In these cases, palliative management is aimed to alleviate symptoms, enhance
quality of life, and facilitate subsequent chemotherapy. Currently, neoadjuvant
chemotherapy is frequently used in both borderline resectable and resectable
pancreatic cancer, necessitating effective biliary and gastrointestinal drainage in
a growing number of patients. Traditionally, surgical bypass was the gold standard,
performed via either a minimally invasive or open approach. However, notable
progress has emerged in developing endoscopic techniques, such as endoscopic
retrograde cholangiopancreatography (ERCP) stenting for MBO and endoscopic
enteral stenting for GOO. While these procedures provide rapid symptom relief, they
are associated with higher stent dysfunction rates and more frequent re-intervention
needs. When ERCP fails, percutaneous transhepatic biliary drainage is a widely
accepted alternative for MBO. Endoscopic ultrasound (EUS)-guided techniques,
including EUS-guided biliary drainage and EUS-guided gastroenterostomy, have
recently gained prominence. Emerging clinical data suggest that these methods may
be superior, potentially becoming the preferred first-line palliative treatment for
unresectable pancreatic cancer. This review will summarize the current evidence on

managing MBO and GOO in patients with pancreatic cancer.
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United States, and 51 750 people will die from this disease. Surgery
remains the only potential cure, but this option is viable only if the
tumor is identified at a resectable stage. Unfortunately, at the time of
diagnosis, up to 80% of pancreatic cancer patients are deemed unre-

sectable due to extensive vessel involvement or distant metastasis.?
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In advanced stages of pancreatic cancer, the tumor often infiltrates
or compresses the biliary tract, duodenum, or gastric outlet, leading
to malignant biliary obstruction (MBO) or gastric outlet obstruction
(GOO). MBO can result in complications such as cholangitis or liver
dysfunction, while GOO may cause symptoms like decreased oral in-
take, nausea, and vomiting. These obstructions significantly diminish
patients' quality of life and performance status and deprive them of
the opportunity to receive further anti-cancer treatment. Therefore,
prompt and appropriate management is essential to alleviate these
symptoms.

Historically, surgical bypass procedures, such as choledocho(he-
patico)jejunostomy and gastrojejunostomy, were the primary treat-
ment for MBO and GOO in patients with unresectable pancreatic
cancer.>* Minimally invasive surgical techniques, including robotic
or laparoscopic approaches, have been introduced as alterna-
tives.>” Endoscopic stenting has currently become the first-line
treatment due to its convenience and minimally invasive nature.®?
Percutaneous transhepatic biliary drainage (PTBD) is an alternate
approach after failed endoscopic retrograde cholangiopancrea-
tography (ERCP).1® Recently, endoscopic ultrasound (EUS)-guided
techniques have emerged as a novel platform for managing MBO
and GOO, with increasing utilization in clinical practice.'>*? Patients
with unresectable pancreatic cancer need effective control of their
MBO and GOO before the chemotherapy.t®1¢

In this article, we aim to review the treatment strategies for MBO
and GOO from the perspective of surgeons within a multidisciplinary

team, drawing on the latest clinical evidence.

1.1 | Treatment of MBO
Painless jaundice caused by MBO is perceived as a common symp-
tom in patients with pancreatic head cancer, affecting approximately
80% of this population.!” Jaundice patients are at high risk of devel-
oping complications such as cholangitis and organ failure involving
the liver, kidney, and heart. Clinically, these patients may experience
pruritus, pain, diarrhea, and malnutrition due to fat malabsorption,
all of which severely impact their quality of life. Prompt manage-
ment of MBO through either surgical or nonsurgical biliary drainage
is crucial, with consideration given to a variety of influencing fac-
tors (Table 1).18 For patients with potentially resectable pancreatic
cancer, preoperative biliary drainage is indicated when patients have
acute cholangitis, severe hyperbilirubinemia, the necessity of neo-
adjuvant chemotherapy, or the need to improve performance sta-
tus.? However, routine preoperative biliary drainage for resectable
pancreatic cancer is not recommended due to the increased risk of
drainage-related complications such as bleeding, pancreatitis, and
wound infections.?°

Endoscopic retrograde cholangiopancreatography (ERCP) with
biliary stent placement is currently the first-line nonsurgical treat-
ment for MBO, with percutaneous transhepatic biliary drainage
(PTBD) serving as a backup option. Surgical biliary drainage may be
considered for the following indications: (1) the expertise of ERCP
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or PTBD is not feasible or available; (2) persistent MBO after ERCP
stent or PTBD due to stent migration or disease progression; (3)
pancreatic cancer is deemed unresectable during a curative-intent
operation.18 Roux-en-Y choledocho(hepatico)jejunostomy is the
most widely accepted and performed surgical bypass procedure.
Choledocho(hepatico)jujunostomy connects the common bile duct
or hepatic duct and the jejunum with tension-free anastomosis.
Choledochoduodenostomy is used less frequently and is typically
reserved for cases where mesocolon invaded by pancreatic cancer
prevents the use of a standard jejunal Roux limb.?

Publications on surgical bypass procedure showed low rates
of recurrent jaundice 1.5% (0%-2.1%). However, open surgical by-
pass carries a significant high risk of postoperative complications
(49.5%, range 20.0%-60.0%), and 30-day mortality reaching up to
16.3%(0%-24.0%) in some randomized controlled trials (RCTs), likely
due to the combination of gastroenterostomy (51.2%) in these sur-
gical bypass groups.?2"2% Currently, laparoscopic and robot-assisted
approaches, owing to their minimally invasive nature, have been
recognized as effective treatment options for managing MBO.62¢%7
However, no RCTs have been conducted to compare minimally inva-
sive surgical bypass with open surgical bypass procedure.

Since its first development as a diagnostic tool in 1968, ERCP has
progressed into a therapeutic procedure.?® ERCP with transpapillary
stenting has been an effective and safe method for relieving biliary
obstruction and enhancing quality of life.?? Clinical success rates for
ERCP are high (88.0%, 95%Cl: 79.1-93.4), but its complication rates
(15.6%, 95%Cl: 10.9-21.9), and reintervention rates (12.7%, 95%Cl:
5.4-27.0) still pose chaIIenges.3°'31 Post-ERCP complications include
pancreatitis, bleeding, acute cholangitis, and perforation, along with
stent-related issues like migration, occlusion, and cholecystitis, often
necessitating reintervention.®> Compared to surgical biliary drain-
age, ERCP was associated with lower procedure-related complica-
tions (risk difference[RD], -0.24, p<0.001), and reduced 30-day
mortality (RD, -0.07, p=0.05), though it has a relatively higher rate
of recurrent jaundice (RD, 0.30, p< 0.001).23 There are several types
of stents that can be used for biliary drainage, including plastic stents
and self-expandable metal stents (SEMSs). Robust evidence sup-
ports the use of SEMSs over plastic stents, as they offer higher stent
patency (weighted mean difference [WMD], +4.45 months, p=0.04)
and fewer reinterventions (odds ratio [OR], 0.37, p<0.001).%* The
2022 American College of Gastroenterology guideline suggests
SEMSs over plastic stents for draining malignant extrahepatic biliary
stricture.? However, no specific design of SEMSs (covered, partially-
covered, and uncovered) has demonstrated a clear advantage in
clinical outcomes for patients with unresectable or borderline re-
sectable pancreatic cancer.®®

PTBD is a valuable rescue method when ERCP fails, particularly
in patients with unsuccessful biliary cannulation, surgically altered
anatomy, or duodenal obstruction.®® PTBD involves the sterile can-
nulation of a peripheral biliary radicle after percutaneous puncture,
followed by imaging-guided wire and catheter manipulation, and the
placement of a tube or stent for external and/or internal drainage.
However, PTBD can be difficult to perform in patients with ascites,
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TABLE 1 Comparison of surgical bypass, ERCP, PTBD, and EUS-BD approaches for the management of malignant biliary obstruction.

Surgical bypass

88.7%
1.5%

Clinical success rates
Reintervention rates

Anastomotic leaks
(bile and jejunum),
wound infection

Specifical
complications

Strengths Widely available,
less reintervention
Weaknesses Higher complication

rate and mortality

Not suitable for
patients in poor
performance status

Limitations of the
indication

ERCP

88.0%
12.7%

Pancreatitis, cholecystitis,
stent dysfunction

Widely available, shorter
length of stay

Higher risk of pancreatitis and
cholecystitis

Inaccessible papilla in
patients with surgically
altered anatomy, or duodenal

PTBD

78.4%
42.2%

Bile leak, hepatic and biliary
bleeding, tube dislodgement

Widely available, effective in
advanced hilar obstruction

External drainage, more
reintervention, risk of tumor
seeding

Multiple liver metastasis,
ascites, bleeding tendency,
non-dilated bile duct

EUS-BD

89.0%
9.8%

Bile leak, perforation, stent
migration

Less pancreatitis and longer
stent patency

Safety issue, reimbursement
issue

Technical complexity,
difficulty in training,
bleeding tendency, non-

obstruction

dilated bile duct

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; EUS-BD, endoscopic ultrasound-guided biliary drainage; PTBD,

percutaneous transhepatic biliary drainage.

extensive liver metastases, or a tendency to bleed. Clinical success
rates for PTBD are generally good (78.4%, 95%Cl: 71.2-85.6), but
complications (27.0%, 95%Cl: 21.1-32.9) and reintervention rates
(42.2%, 95%Cl: 29.1-55.4) remain concerns.” Complications include
bile leakage, portal vein or hepatic artery injury and bleeding into
the biliary tract, abscess formation, and cholangitis, with the most
worrisome being tumor seeding along the catheter tract.®%8

A national-wide retrospective analysis comparing PTBD and
ERCP for biliary drainage in pancreatic cancer patients found that
PTBD was associated with a higher rate of adverse events (6.2%
vs. 2.9%, p<0.001).%? Similarly, a single-center retrospective study
noted that patients after upfront surgery for resectable pancreatic
cancer who underwent preoperative PTBD had increased liver me-
tastasis (44.8% vs. 23.3%, p=0.02) when compared with no-PTBD
patients and worse overall survival (median survival time, 17.5 vs.
22.4, 28.9months, p=0.002) when compared with ERCP and no
biliary drainage patients.*® However, another multi-center retro-
spective study observed a higher major complication rate (21.9%
vs. 9.7%, p=0.001) after pancreaticoduodenectomy in ERCP pa-
tients compared to PTBD patients, with comparable liver metastasis
rate (27.4% vs. 31.4%, p=0.50), disease-free (26.0 vs. 25.6 months,
p=0.73) and overall survival (27.4 vs. 25.1 months, p=0.94) between
PTBD and ERCP in pancreatic cancer.*!

More recently, endoscopic ultrasound-guided biliary drainage
(EUS-BD) has emerged as an effective method for biliary drainage
after unsuccessful ERCP.1%*2 |n cases where ERCP fails, EUS-BD can
be performed immediately in the same session, providing the ad-
vantage of draining bile internally, similar to ERCP.** EUS-BD can be
carried out through different techniques, such as transmural stent-
ing, antegrade stenting, and rendezvous techniques, with transmu-
ral stenting being the representative method.** Transmural stenting
can be achieved through two approaches: EUS-guided hepaticogas-
trostomy (EUS-HGS) via the intrahepatic duct and EUS-guided cho-
ledochoduodenostomy (EUS-CDS) via the common bile duct.*® The

clinical success, complications, and reintervention rates of EUS-BD
were 89.0% (95%Cl: 80.9-93.9), 8.3% (95%Cl: 4.3-15.5), and 9.8%
(95%Cl: 6.00-15.5).° Procedure-related complications commonly
include bile leakage, cholangitis, bleeding, and perforation. Stent-
related complications may encompass stent mal-deployment, dis-
lodgement, and occlusion.*®

In a meta-analysis of 24 studies comparing EUS-BD with PTBD
in patients with biliary obstruction after failed ERCP, the technical
success rate (96.9% vs. 97.1%, p=0.59) and procedure-related mor-
tality (0.5% vs. 2.0%, p=0.08) were comparable between the two
methods. However, EUS-BD was associated with a higher clinical
success rate (90.6% vs. 78.4%, p<0.001), lower reintervention rate
(10.7% vs. 42.2%, p<0.001), and decreased hospital stay (14.4 vs.
8.1days, p=0.002).%"

EUS-BD also has been compared with ERCP in six RCTs for
primary drainage of distal MBO.#’~>! A systemic review and meta-
analysis of these trials reported similar technical success (risk ratio
[RR], 1.05, p=0.25), clinical success rates (RR, 1.02, p=0.55), and
overall adverse events (RR, 0.58, p=0.24) when EUS-BD compared
with ERCP. However, the results showed less procedure-related
pancreatitis (RR, 0.15, p=0.01) and tumor in/overgrowth (RR, 0.28,
p<0.01) favoring EUS-BD.®® Two other systematic reviews and
meta-analysis also yielded similar findings.®'*? The outcomes of pa-
tients undergoing surgical resection after EUS-BD for malignancy
remain unclear, with one multi-center retrospective study enrolled
156 patients reporting lower overall surgical complications (77.3%
vs. 93.7%, p=0.01) and shorter postoperative length of stay (17 vs.
20days, p=0.01) in the EUS-BD group, albeit with a higher incidence
of revision surgery (20.5% vs. 8.0%, p=0.05) and a marginally in-
creased postoperative death rate (9.3% vs. 2.7%, p:0.09).53 Due to
the insufficient availability of high-quality evidence, EUS-BD is not
currently recommended as the primary biliary drainage in patients
who may undergo surgery or in borderline resectable patients where
surgery could still become an option following chemotherapy. In



WU ET AL.

these cases, ERCP should remain the first-line therapy, with EUS-BD
being considered if ERCP fails or for unresectable MBOs in clinical

practice.“é’54

1.2 | Treatment of GOO

Malignant gastric outlet obstruction (GOO) occurs when pancreatic
cancer causes a mechanical blockage in the pyloric region or the prox-
imal duodenum. Approximately 10%-25% of patients with pancreatic
cancer experience GOO, which often manifests as nausea, bloating,
vomiting, and abdominal pain. This condition significantly impacts pa-
tients' quality of life, delays cancer treatment, and indicates a poor
prognosis.2* Some experts preferred to adapt the patient's diet with
prokinetics and continue chemotherapy, delaying GOO treatment as
much as possible while waiting for complete occlusion. However, it
is important to recognize that maintaining an appropriate nutritional
status is closely linked to better oncological outcomes.

Palliative treatment options for patients with GOO focus on re-
enabling the passage of food and liquids at the site of obstruction
or creating a new gastrointestinal pathway to bypass the blockage.
Historically, some studies recommended performing prophylactic surgi-
cal gastrojejunostomy (SGJ) in patients who were found with unresect-
able periampullary cancer during exploratory laparotomy to reduce the
incidence of late GOO.%* However, more recent studies demonstrated
that surgical bypass does not necessarily prevent future occurrences of
GOO, and patients undergoing chemotherapy after a prophylactic dou-
ble bypass have shorter median overall survival compared to those who
only undergo exploratory laparotomy in unresectable pancreatic can-
cer (16.3 vs. 10.3months, p=0.04).>>%¢ Therefore, it is pivotal to care-
fully consider the timing and indication for SGJ in pancreatic cancer
patients to avoid unnecessary delays or over-intervention. Although
both endoscopic and surgical options are available, no gold standard
currently exists, and various factors must be considered (Table 2). The
main factors influencing treatment decisions include life expectancy,
patient frailty, and the oncological stage.
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Open SGJ was once the primary treatment for GOO, where a
side-to-side anastomosis between the stomach and the jejunum
below the level of obstruction is performed, either antecolically or
retrocolically. Although SGJ is generally effective, with a clinical suc-
cess rate of 85.8% (95%Cl: 79.8-90.2), it carries a complication rate
of 27.7% (95%Cl: 21.8-34.5), a 30-day mortality rate of 8.2% (95%Cl:
4.4-14.8), and areintervention rate of 10.3% (95%Cl: 7.6-13.8).>” The
main complications remain delayed gastric emptying (DGE), wound
infection, postoperative bleeding, and anastomotic leaks. The intro-
duction of minimally invasive surgical approaches, laparoscopic or
robotic SGJ, has led to improved clinical outcomes. Compared with
open-SGJ, laparoscopic-SGJ has been associated with an earlier oral
intake recovery and a shorter length of stay.’®>? Some surgeons
have further refined the SGJ technique by adding partial stomach
partitioning to ensure more complete passage of food into the je-
junum.®® Compared to conventional SGJ, the stomach-partitioning
SGJ has been associated with lower rates of DGE, higher rates of
normal oral intake, and a potential survival benefit.* A recent net-
work meta-analysis suggested that stomach-partitioning SGJ was
one of the optimal approaches regarding clinical success (97.2%,
95%Cl: 89.5-99.3, p-scores: 0.95) and reintervention rates (0%,
95%Cl: 0.0-100.0, p-scores: 0.90).>’

However, the high complication rate associated with SGJ and the
increased availability of high-quality gastrointestinal endoscopy has
led to the increased use of endoscopic enteral stenting (ES) as an
effective modality to treat GOO, particularly in patients with a short
life expectancy or those who are not suitable surgical candidates.
The overall clinical success, complications, 30-day mortality, and
reintervention rates of ES were 89.6% (95%Cl: 84.7-93.0), 15.8%
(95%Cl: 11.8-20.8), 6.3% (95%Cl: 3.2-12.1), and 25.3% (95%Cl:
20.1-31.4).%7 Under endoscopic and/or fluoroscopic guidance, a
wire is passed through the stenosis or the obstruction, and then an
enteral SEMS is deployed to alleviate the obstruction. SEMS can be
covered, partially covered, or uncovered. Covered SEMS was asso-
ciated with less tumor ingrowth and less reintervention rate, while
uncovered SEMS was associated with less migration rate.®? Partially

TABLE 2 Comparison of SGJ, ES, and EUS-GE approaches for the management of malignant gastric outlet obstruction.

SGJ
Clinical success rates 85.8%
Reintervention rates 10.3%

Specifical complications Delayed gastric emptying, wound
infection, postoperative bleeding, and

anastomotic leaks

Strengths Widely available, longer patency, less
reintervention
Weaknesses Higher complication rate and

mortality, longer length of stay

Limitations of the
indication

Not suitable for patients in poor
performance status

ES EUS-GE
89.6% 90.2%
25.3% 7.4%

Stent occlusion and migration

Widely available, shorter
length of stay

Higher reintervention rate

Unsuccessfully pass through
the obstruction site

Perforation, stent migration

Longer stent patency, less
reintervention

Safety issue, reimbursement issue

Technical complexity, difficulty in
training, unsuccessfully pass through
the obstruction site

Abbreviations: ES, endoscopic enteral stenting; EUS-GE, endoscopic ultrasound-guided gastroenterostomy; SGJ, surgical gastrojejunostomy.



222 3 ; -
Wl L EY_ H}? | AG Surg Annals of Gas[mcmcmloglc

WU ET AL.

covered SEMS has not significantly improved the reintervention rate
or stent patency.63

Extensive comparative studies have thoroughly evaluated SGJ
and ES. A meta-analysis of 31 studies with 2444 GOOQOs (SGJ: 1076,
ES: 1368) demonstrated that SGJ was associated with higher tech-
nical success (OR, 4.30, p=0.003) and lower reintervention rates
(OR, 0.28, p<0.001) but required a longer hospital stay (WMD,
+7.95days, p=0.003) than ES. No significant differences (SGJ vs.
ES) were found in clinical success rates (OR, 1.26, p=0.67), adverse
events (OR, 1.90, p=0.15), and overall survival (hazard ratio [HR],
0.55, p=0.159) in pancreatic cancer patients between the two
groups.64 Another recent systematic review and meta-analysis of 39
studies involving 5244 GOOs (SGJ: 2116, ES: 3128) revealed that ES
resulted in a shorter length of stay (WMD, -8.43days, p<0.001),
shorter time to oral intake of liquids (WMD, -4.79 days, p<0.001)
and solids (WMD, -4.36days, p<0.001), and fewer surgical site
infections (RR, 0.30, p=0.01), while the SGJ patients experienced
longer overall survival (WMD, +24.77 days, p=0.02), lower reinter-
vention rates (RR, 0.38, p<0.001), and were more likely to undergo
palliative chemotherapy (RR, 1.23, p=0.004).%> According to the
American Society for Gastrointestinal Endoscopy guideline on the
role of endoscopy in the management of GOO, ES is recommended
in patients who are poor surgical candidates with a life expectancy
of less than 6 months and who prioritize early resumption of oral diet
and discharge from the facility. SGJ is preferentially recommended
for patients with a life expectancy longer than 6 months and a good
performance status.%®

Recently, endoscopic ultrasound-guided gastroenterostomy
(EUS-GE) has been introduced, benefiting from the rapid devel-
opment of interventional endoscopic ultrasound. EUS-GE allows
for the endoscopic placement of a fully covered, bi-flanged metal
stent to create a transmural tract between the stomach and the
jejunum. Since its introduction by Binmoeller and Shan in 2012,
EUS-GE has been adopted rapidly with evolving techniques and reli-
able outcomes.®” The overall clinical success, complications, 30-day
mortality, and reintervention rates of EUS-GE were 90.2% (95%Cl:
76.9-96.2), 13.3% (95%Cl: 6.6-25.1), 0% (95%Cl: 0.0-100.0), and
7.4% (95%Cl: 3.2-16.1), respectively.”” Adverse events with EUS-GE
seem to decrease as operator experience increases.®®7° Meanwhile,
Jovani et al. found that proficiency and mastery were achieved after
25 and 40 cases, respectively.”?

A large comparative study exploring long-term outcomes was
conducted with 436 GOOs from two centers (EUS-GE: 232, ES:
131, SGJ: 73). Compared with ES and SGJ, EUS-GE demonstrated
significantly higher clinical success rates (98.3% vs. 91.6%, 90.4%,
p<0.001), and lower reintervention rates (0.9% vs. 12.2%, 13.7%,
p<0.001).”° Notably, the SGJ group had better performance sta-
tus (ECOG: 0.4 vs. 1.2, 1.5, p<0.001), lower rates of symptomatic
GOOs (90.4% vs. 99.6%, 99.2%, p<0.001) and peritoneal carcino-
matosis (9.6% vs. 11.6%, 19.8%, p=0.05) than those of EUS-GE and
ES groups.70

Another large multicenter retrospective study of 310 GOOs
(EUS-GE: 187, SGJ: 123) set out to compare EUS-GE and SGJ.

The two groups had no differences in mortality (48.1% vs. 50.4%,
p=0.78), technical (97.9% vs. 100%, p=0.15), and clinical success
(94.1% vs. 94.3%, p=1.00) rates. However, patients who under-
went EUS-GE had lower rates of adverse events (11.9% vs. 17.9%,
p=0.003), shorter time intervals to chemotherapy resumption (16.6
vs. 37.8days, p <0.001), quicker oral intake recovery (1.4 vs. 4.1 days,
p<0.001), and decreased length of stay (5.3 vs. 8.5days, p<0.001),
but higher reintervention rates (15.5% vs. 1.6%, p <0.001). Patients
in the EUS-GE group were older (67.5 vs. 61.6years, p<0.001), with
lower albumin levels (2.95 vs. 3.33g/dL, p <0.001), higher chances of
having ascites (27.3% vs. 10.6%, p <0.001), and higher rates of using
chemotherapy (47.1% vs. 26.0%, p <0.001) at the time of GOO diag-
nosis compared with the SGJ group.”? EUS-GE also appears to have
similar efficacy and superior clinical outcomes compared to laparo-
scopic SGJ and robotic SGJ for unresectable GOOs.”278

In a comparison between EUS-GE and ES, a recent international
multi-center RCT (97 GOOs, EUS-GE: 48, ES: 49) found that EUS-GE
was associated with higher stent patency (median stent patency not
reached in either group, p <0.001), lower reintervention rates within
6months (4.2% vs. 28.6%, p=0.002), and shorter hospital stays
(4.0 vs. 6.0days, p=0.013). There were no significant differences
between ES and EUS-GE in 30-day mortality (12.2% vs. 20.8%,
p=0.286), technical success (100% vs. 95.8%, p=0.242), clinical suc-
cess (91.8% vs. 100%, p=0.117), 30-day adverse events (24.4% vs.
22.9%, p=1.00), and quality of life scores at 1month.”*

These studies highlight the advantage of EUS-GE over SGJ and ES
for GOO patients who are malnourished or in more advanced stages
of their disease. However, an international practice survey from the
European Pancreatic Club on the management of GOO due to pan-
creatic cancer found that ES (249/290, 85.9%) was the most com-
monly chosen treatment, followed by laparoscopic SGJ (220/290,
75.9%), open SGJ (195/290, 67.2%), and EUS-GE (162/290, 55.9%).
The choice as a gold standard treatment was ES (76/168, 45.2%),
EUS-GE (33/168, 19.6%), and SGJ (16/168, 9.5%) for gastroenterolo-
gists, while ES (24/98, 24.5%), EUS-GE (8/98, 8.2%), and SGJ (24/98,
24.5%) for surgeons.”® The EUS-GE has a trend toward the primary
treatment for GOO, notably among gastroenterologists and at high-
volume centers. However, its availability remains limited, with the
learning curve being a perceived barrier. Additionally, there is still
some uncertainty about the feasibility and safety of EUS-GE. More
RCTs are needed to validate its effectiveness and safety, especially
compared to laparoscopic or robotic SGJ in resectable or borderline
resectable pancreatic cancer patients with GOO before or during

their neoadjuvant chemotherapy.”®

2 | CONCLUSIONS

Advances in the palliative management of GOO and MBO in patients
with pancreatic cancer have significantly improved symptom relief
and enhanced quality of life. Treatment options now include surgical,
interventional, or endoscopic approaches, often requiring a multi-
disciplinary team to determine the most appropriate strategy. This
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decision is based on factors such as the balance of benefits and risks,
the patient's performance status, disease stage, and life expectancy.

In patients with resectable or borderline resectable pancreatic
cancer who are surgical candidates, current guidelines recommend
biliary drainage primarily for MBO cases involving cholangitis, de-
layed surgery, or relief of jaundice in those scheduled to receive
neoadjuvant chemotherapy. In these scenarios, ERCP or PTBD with
internal stenting is generally preferred over EUS-BD. For GOO pa-
tients who are planning for surgical resection but need preoperative
treatment, minimally invasive SGJ is advised for those with good
performance status, while ES is suggested for those with poor per-
formance status.

In unresectable pancreatic cancer with MBO, both ERCP and
EUS-BD are viable options when experts in these procedures are
available. EUS-BD, including EUS-CDS and EUS-HGS, may be pref-
erable over ERCP in patients with surgically alerted anatomy, con-
current GOO, and when ERCP is unsuccessful or anticipated to be
challenging. For unresectable GOO, ES remains the most widely
used treatment, while EUS-GE has gained increasing attention as a
durable and reliable modality, especially for patients with significant
comorbidities or concurrent MBO. SGJ is now reserved for patients
with recurrent GOO or unsuccessful stenting, particularly in pa-
tients with a life expectancy over 6 months and good performance
status. For patients found to be unresectable during curative-intent
surgery, surgical bypass should be reserved exclusively for patients
who were symptomatic prior to surgery. It is widely recognized that
each treatment approach has its own strengths and limitations, and
the choice should be tailored to the patient's specific needs and the
expertise available at the treating institution.
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