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OBJECTIVES



01 Before surgery

Diagnosis, staging, and tissue acquisition

Get the diagnosis and staging right without creating downstream 
surgical problems.
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• Overall, EUS has ~91% diagnostic sensitivity and >96% specificity for solid 
pancreatic tumors with AE rate <1%

• Factors associated with reduced sensitivity 

EUS-TA FOR PANCREAS MASS LESIONS

Tumor-related Procedure-related Technical factors

Small lesions (<2 cm) Prior biliary stenting Suboptimal needle selection

Background chronic pancreatitis Fewer needle passes Inadequate sampling technique

Head/Uncinate location Transduodenal sampling Inadequate specimen processing

Tumor necrosis



• Direct biopsy of perihilar masses has the 
highest sensitivity, but contraindicated 
in patients who may be curative surgical 
candidates (resection or transplant) due 
to concern for needle-tract seeding

• Direct tumor sampling may be 
performed in select patients

• Those not considered candidates for 
operative cure

• Distal CCA (curative resection involves the 
duodenum)

EUS FOR PERIHILAR BIIARY 
TUMORS

Heimbach JK. HPB. 2011;13:356-60.



• 157 patients (124 pCCA)

• EUS detected regional lymph nodes in 
86% vs 47% with cross-sectional 
imaging; P<0.001

• EUS detected LN metastases in 87.1% 
of those ultimately diagnosed with 
metastatic disease

Malikowski T. Hepatology 2020;72: 940-8.



• Sensitivity 8-43%

• Specificity >90%

• Sensitivity is higher when suspicious cytology is 
included

• Challenges: sampling desired target, obtaining 
viable cells, interobserver variability for 
interpretation 

• Tumor cells may be rare or not highly abnormal

• Reactive cells in PSC may resemble neoplastic cells

• FISH improves sensitivity to 65%

ERCP SAMPLING



TRIPLE MODALITY TESTING

Baroud S. Gastrointest Endosc 2022;95:884-92.



DNA/RNA-BASED NGS

Das R. Gastroenterology 2026;171:325-41.



DNA METHYLATION

Cooley MA. Hepatology 2024;81:453-64.



REAL TIME CHOLANGIOSCOPY AI

Sensitivity 

(95% CI)

Specificity 

(95% CI)

Accuracy 

(95% CI)
P-value

Brush cytology 

(BC)+ 

Transpapillary 

forceps biopsy 

(TFB)

0.438

(0.198-

0.701)

1.000

(0.735-

1.000)

0.679

(0.477-

0.841)

0.043

Cholangioscopy 

AI 

0.875

(0.617—

0.985)

0.889

(0.653-

0.986)

0.882

(0.723-

0.967)

-----Marya NB. Clin Gastroenterol Hepatol 2026. Epub Ahead of Print.



02 Preoperative biliary drainage

Who, when, and how?

When drainage is needed, choose a strategy that aligns with the 
intended treatment pathway.
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• Relieve symptoms due to cholestasis (e.g., pruritus)

• Urgent management of ascending cholangitis, if present

• Optimize medical status prior to chemotherapy

• Provide durable drainage throughout the treatment course

GOALS OF BILIARY DRAINAGE



NEJM  2010

NEOADJUVANT 
THERAPY

PRE-OPERATIVE BILIARY DRAINAGE



ERCP FOR BILIARY DRAINAGE

• Transpapillary biliary stenting is feasible 
in >90% with experienced operators

• >80% clinical success

• Options include plastic stent placement 
(PS) or self-expandable metal stents 
(SEMS)



For patients with dMBO, ASGE suggests SEMS over PS 

   Conditional recommendation/low quality of evidence

• 15 RCTs with 1253 patients

• SEMS were associated with:

• Longer stent patency (8 RCTs; MD, 3.4 months; 95% CI, 1.83-5.02; I2 Z 97%)

• Reduced risk of stent failure (12 RCTs; OR, .45; 95% CI, .36-.55; I2 Z 0%)

• Lower rates of acute cholangitis (11 RCTs; OR, .53; 95% CI, .33-.87; I2 Z 44%)

• Lower rates of endoscopic reinterventions (4 RCTs; OR, .58; 95% CI, .40-.85; I2 Z 28%)

• No differences between SEMS & PS with mean survival, 30-day mortality, post-ERCP 
pancreatitis, acute cholecystitis, surgical resectability, and postoperative adverse events

ASGE GUIDELINE 
RECOMMENDATIONS

Machicado JD et al. Gastrointest Endosc 2024;100:786-96.



GIE 2023.
• Retrospective cohort study of 454 patients

• 364 UCSEMS

• 90 FCSEMS

• Median f/u 9.6 mo

UCSEMS VS FCSEMS



ASGE GUIDELINE RECOMMENDATIONS

Machicado JD et al. Gastrointest Endosc 2024;100:786-96.

General concepts

• Use 10 mm FC or PC SEMS

• Select stent that will bridge stenosis for >10 mm and be 2 cm below the hepatic hilum

• When feasible, proximal end should terminate below cystic duct take-off in those with 
an intact GB

• If cystic duct will be traversed, consider uSEMS or PS GB stenting alongside FCSEMS



ANTI-MIGRATION FINS

Bauss J et al. Gastrointest Endosc 2026; 103:253-61.



• 10 RCTs with 1,659 individuals

• No significant differences in time to recurrent biliary obstruction, incidence of 
RBO, or overall survival

• UCSEMS had lowest rates of stent migration, but highest rates of tissue ingrowth

• FCSEMS had highest rates of acute cholecystitis

META-ANALYSIS OF 
RCTs

Simadibrata DM et al. Endoscopy 2026. Epub ahead of pring.



MALIGNANT HILAR BILIARY OBSTRUCTION

• Not all individuals with MHBO 
require drainage

• Avoid atrophic liver lobes
• Does not improve biochemical results

• Increased risk of cholangitis

• Drain >50% of the viable liver
• Associated with longer median survival 

(119 vs 59 days; P=0.005)



STENT SELECTION

Plastic stents (PS)

• Preferred when diagnosis has not been 
established or optimal drainage strategy is not 
clear

• If patient requires reintervention, easier to 
change PS than address occluded SEMS

Self Expandable Metal Stents (SEMS)

• High technical success

• High clinical success

• Fewer reinterventions when compared to PS 
that were placed without scheduled stent 
exchange

Lee TH et al. Digestive Endoscopy 2020;32:275-86.



STENT GUIDELINE RECOMMENDATIONS

• In patients undergoing treatment, either PS or SEMS can 
be used based on individual factors and local expertise

• Asia-Pacific Consensus recommends PS with scheduled 
stent exchange in those with Bismuth II-IV strictures who 
may respond well to chemotherapy

• Many patients are living longer

• Our practice is to use multiple long plastic wedge stents

• Convert to metal stenting due to patient preference or end 
of life

Qumseya BJ et al. Gastrointest Endosc 2021;94:222-34.
Elmunzer BJ et al. Am J Gastroenterol 2023;118:405-26.
Angsuwatcharakon P et al. Endosc Int Open 2024;12:E1065-74.



03 Endoscopy during neoadjuvant therapy

Keeping patients on track

Continued optimization and management of adverse events to keep 
individuals on schedule for neoadjuvant therapy and surgery.
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• 436 patients (232 EUS-GE, 131 stenting, 73 
surgical GE)

• Clinical success: ability to tolerate full 
liquids <2 weeks

MALIGNANT GASTRIC OUTLET OBSTRUCTION

EUS-GE ES Surgical 

GE

P value

Clinical 

success

98.3% 91.6% 90.4% <0.0001

LOS, 

median 

(IQR)

2 days (1-

3)

3 days (1-

10)

5 days 

(2-9)

<0.0001

Adverse 

Events

8.6% 38.9% 27.4% <0.001

Jaruvongvanich V et al. Endoscopy Int Open 2023;11:E60-6.



EUS-GE: RCTs
TRIAL / COMPARATOR SAMPLE PRIMARY ENDPOINT OTHER CLINICALLY RELEVANT RESULTS

DRA-GOO · Teoh et al.
Lancet GH 2025 (corrected)

EUS-GE 48
Duodenal SEMS 49

6-mo stent-related reintervention
4% vs 29%  |  RR 0.15 (95% CI 0.04–0.61)
p = 0.002

1-mo GOOS: 2.41 vs 1.91 (p = 0.012)
30-day AEs: 23% vs 24%
Stent patency: no significant difference

ENDURO · van de Pavert et al.
Lancet GH 2025

EUS-GE 48
Surgical GJ 50

Time to solid food: 1 vs 3 days
HR 2.21 (95% CI 1.43–3.42); p = 0.0003
GOO-related reintervention: 10% vs 12% 
(noninferior)

Clinical success: 96% vs 80%
Median hospital stay: 1 vs 4 days
Overall AEs: 58% vs 64%

Varadarajulu et al.
Gut 2026 

EUS-GE 38
Surgical GJ 36

Composite unfavorable outcome* (≤6 mo)
7.9% vs 38.9%
Risk difference −31.0%; p = 0.002

Solid diet: 2 vs 5 days
Median hospital stay: 3 vs 9 days
Lower costs; better physical/social HRQoL

Teoh AYB et al. Lancet Gastroenterol Hepatol. 2025;10:e8–e16. 
van de Pavert et al. Lancet Gastroenterol Hepatol. 2025
Varadarajulu et al. Gut. 2026;75:24–31.



04 Postoperative problems

Endoscopy as surgical rescue

Endoscopic management of postoperative complications provides a 
minimally invasive approach leading to faster recovery.
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POST-OPERATIVE ENDOSCOPIC MANAGEMENT

Postoperative complication Principal endoscopic intervention

Post-operative pancreatic fluid collection EUS-guided transmural drainage

Pancreatic fistula
ERCP pancreatic duct stenting in selected cases
EUS-guided collection drainage

Bile leak ERCP with biliary stenting

Hepaticojejunostomy stricture Long-limb ERCP or EUS-guided biliary intervention

Pancreaticojejunostomy stricture Long-limb ERCP or EUS-guided pancreatic duct drainage

Gastrojejunal anastomotic stricture Endoscopic balloon dilation

Afferent limb syndrome Enteral stenting or EUS-guided enteroenterostomy

Gastrointestinal anastomotic leak Endoscopic closure, internal drainage, or vacuum therapy

Intraluminal postoperative bleeding Endoscopic hemostasis



• Retrospective study of 75 patients with POPFCs

• 42 early: <30 days; 20 acute: <14 days

• Technical success 100%; Clinical success 93% after mean of 2.2 procedures

• Early & acute drainage had similar rates of clinical success and AEs compared to delayed 
drainage

• Retrospective study of 217 individuals with POPFCs after distal pancreatectomy

• 106 EUS drainage vs 111 Percutaneous drainage

• PTD was performed earlier (10 vs 27 days; p<0.001)

• EUS had higher clinical success (92.5% vs 76.6%), fewer median number of interventions (2 vs 4) 
and lower rate of recurrence (7.6 vs 20.7%) – all statistically significant

• Similar rates of AEs

POSTOPERATIVE PANCREATIC 
FLUID COLLECTIONS

Storm AC. Gastrointest Endosc 2020;91:1085-91.
Fogwe DT. Surg Endosc 2023;37:6922-29. 



• Endoscopy can be used throughout a patient’s cancer journey, from diagnosis to 
medical optimization to rescue after post-operative complications

• As devices and techniques evolve, these will be incorporated into the cancer 
treatment paradigm

TAKE HOME POINTS



Thank you!

Chandrasekhara.Vinay@mayo.edu
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