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Review of topics 

 Treatment of pancreatic fluid collections: 

 Plastic, SEMS, or LAMS??? 

 Acquiring Pancreas Tissue 

 FNA, FNB and Next Gen Sequencing 

 Portal Vein Access by EUS 

 Delivery of chemotherapy 

 Detection of Circulating tumor cells 

 Portal pressure measurement 

 LAMS: Any space and any fluid?  (? Time) 

 



 Gut 2013;62:102–111 

 Update of the 1992 classification 

 Defined early and late phases 

 Described the different fluid collections 

resulting from pancreatitis 



Revised Atlanta Classification 

Gut 2013;62:102–111 



Two different fluid collections 

Pseudocyst WOPN 

Gut 2013;62:102–111 



LAMS: Lumen apposing metal stents 

A. Axios,  B. Spaxus, C. Nagi , D. Aix , E. BCF 

W J Gastrointest Endosc 2016;8:143-156 



LAMS: Lumen apposing metal stents 

W J Gastrointest Endosc 2016;8:143-156 





 Retrospective, prosp database 2011-15 

 Tech Success: stent deployment 

 Clin Success: complete resolution in 3 months 

 All AEs documented 

 192 patients, mean f/u 4.2 months 



LAMS for PFCs 

 Technical success: 189/192 patients (98.4%) 

 Clinical success: 125/135 patients (92.6%) 

 ? other 37 patients (125/192= 65%) 

 WOPN: H2O2-assisted necrosectomy (7) 

and nasocystic irrigation (28) 

 AEs:  bleeding (11, 5.7%) 3 with IR Rx, 

infection (n=2, 1%), perforation (n=2, 1%), 

managed endoscopically.  No deaths  

 Only RF for AEs:  # of sessions 

 



LAMS in PFCs 



LAMS for PFCs 

 Conclusions:  LAMS represent promising 

technology for drainage of pancreatic fluid 

collections and WOPN 

 

 Coyle Comments:  Mix of PC and WOPN, 

large # of patients not accounted for in 

abstract. Many of the complications are 

major: perforation and bleeding. 

 

 



 Consec patients at 3 centers with WOPN 

 Compared FCSEMS, LAMS, DP 

 Evaluated for tech and clinical success (6 m) 

 Assess for AEs 

 313 pts:  121-FCSEMS, 86-LAMS, 106-DP 



Which Stent is Best? 

 76% women, etiology similar (GS and EtOH) 

 Mean size: 102 mm (20mm-510) 

 Mean # sessions: 2.5 (1-13) 

 Tech success: 99% all groups 

 Clinical success: 89.6% (95 vs 90 vs 81 P=.001) 

 AEs:  SEMS-1.6% vs LAMS-9.3% vs PS-7.5%) 

 P <.01   Most early AEs were in LAMS group 

 # Sessions: SEMS-3.0,LAMS-2.2, PS-3.6 P=.04 

 



Which Stent is Best? 

Early AEs:  27 patients (8.6%) 

 6-perforation 

 8-bleeding 

 9-suprainfection 

 7-other 



Which Stent is Best? 

 Conclusion:  For WOPN, both metal stents 

have a higher clinical success. FCSEMS has 

less AEs but LAMS requires less sessions 

 

 Coyle Comments:  Not randomized, for 

WOPN larger stents with easier access 

makes sense, bleeding and migration with 

LAMS needs to be better defined 



Treatment of PC and WOPN 

 Individualize treatment: PC vs WOPN 

 DPPS safe and less $$ for PC 

 WOPN: major undertaking, timing critical 

 ? SEMS vs LAMS 

 Long term relationship with patient 

 Multidisciplinary team 

 Be prepared for complications 

 More info on timing, stent removal, late bleeding 

 Need rand, prospective trials 



Malignant Gastric Outlet 

Obstruction 

 SEMS 

 

LAMS 

 

Lap gastro-jejunostomy 



 Malignant gastric outlet obstruction common with 

gastric cancer and panc CA (up to 15%) 

 Enteral stenting  (ES) : effective 

 EUS created gastroentero (EUS-GE): LAMS 

 EUS-GE: Direct, balloon assisted, Double balloon 

 Retrospective, MC comparison of ES to EUS-GE 

 



Double Balloon Method of EUS-GE 

Itoi, et al. Gut 2015 



ES vs EUS-GE 

 4 centers (3 US/1 Asia): 2008-2015 

 90 subjects: 60 had ES and 30 had EUS-GE 

 Demographics and Dx similar 

 Length of f/u similar (105-108 days) 

 Tech Success: 96.7% ES vs. 86.7% EUS-GE, p=0.07 

 Clin Success:  70.0% ES vs. 86.7% EUS-GE,  p=0.08 

 Reintervention rate higher with ES 

 43.3% vs. 3.4%, OR 21.4, p<0.001 

 Tumor ingrowth, food, distended bowel 



ES vs EUS-GE 

 AEs: ES group: 18.3%  p=0.5 

 5 perforation, 4 cholangitis, and 2 stent 

malposition  

 AEs: EUS-GE: 13.3% 

 Missed deployment or abdominal pain 

 After confounding variables controlled 

 Need for reintervention (OR 25.7, p=0.004) 

 



ES vs EUS-GE 

 Conclusion:  ES and EUS-GE comparable 

for malignant GOO. Reintervention much 

higher with ES in this study. 

 

 Coyle Comments:  Initial Cost $$, the 43% 

reintervention rate very high (makes ES 

more costly), prospective data needed 

especially with new enteral stent technology 

(2008-11 vs 2013-2015) 



 Retrospective comparison EUS-GJ vs Lap=GJ 

 54 pts: 25 vs 29 pts 

 Length of stay similar 

 Tech and clin success evaluated 

 No cost analysis 

 See Graph 

 



EUS-GJ vs Lap-GJ 



EUS-GJ vs Lap-GJ 

 EUS-GJ is a safe and efficacious, minimally 

invasive option for patients with GOO 

 

 Coyle Comments:  Not randomized or 

controlled, few patients in EUS-GJ arm not 

accounted for, need prospective study but 

EUS-GJ may be the best choice in some 

patients (but stent vs EUS-GJ???) 



EUS Tissue Acquisition 



Endoscopy 2016; 48(04): 339-349 

 Systematic analysis of all studies with ProCore 

 576 subjects from nine studies 

 No difference in dx accuracy, quality of tissue 

 Less passes required for ProCore 

 



EUS Tissue Acquisition 

 Over a dozen studies of tissue acquisition 

 New needles, comparison of FNA to FNB 

 Use of Rapid Onsite Evaluation (ROSE) or not 

 Many retrospective and small numbers 

 These small studies suggest core biopsy needles 

are superior to FNA needles for amount of 

tissue obtained 

 Slightly more AEs, bleeding and pancreatitis 



Two Prospective Needle Studies 

FNA vs FNB (Su1985) 

 3 passes each needle 

 No ROSE, 89 patients 

 Overall yield:  

 76% FNB vs 61% FNA 

 Panc Mass: 85% vs 69% 

 Both slightly significant 

 One pancreatitis  

 FNB superior to FNA 

FNA vs FNB (Mo2072) 

 2 passes each needle 

 ROSE; 23 patients 

 Overall yield: 

 95% FNA vs 78% FNB 

 No difference in cellularity 

 No AEs reported 

 FNA in experienced hands 

superior to FNB 

 ROSE is important 



 Tissue acquisition will move from dx alone 

 Now need dx AND adequate tissue for DNA 

sequencing of tumor 

 Directed and personalized chemo and 

immunotherapy is here 

 Will be especially important in pancreas cancer 

 Survival remains poor 

 Many tumors resistant to standard therapy 

 



 Describe four subtypes of pancreatic cancer 

 May open avenues for treatment in future 

Nature Genetics 

 47, 

 1168–1178 

 (2015) 

 

Nature Genetics 

 47, 

 1168–1178 

 (2015) 

 

Nature Genetics 2015; 47:1168-1178 



Some key pancreatic tumors genes 



Next Generation Sequencing 



Next Generation Sequencing 



Portal Vein Access 

Waxman, et al. Gastro 2015 



 EPIC may be a new means to deliver chemoRx 

to liver metastasis 

 High liver levels of drug with very low systemic levels 

 Important with doxorubicin (no cardiac toxicity) 

 Prior studies with pigs showed safety at 24 hours 

 This study assesses long term safety in porcine 

model 



EPIC 

 16 pigs; received either irinotecan or 

doxorubicin loaded into microbeads injected 

into PV or similar agent without beads 

injected into IVC as control 

 Animals observed for 7 days then autopsied 

 No adverse events.  Similar liver drug levels 

between groups. Significantly lower cardiac 

drug levels in study group vs control. 

 Human trials to begin soon. 



EPIC 

 May be new area of therapeutic EUS 

 Potential delivery of drug, antibody, 

DNA, or other biologic directly to liver 

with little systemic effect or toxicity 

 Much more to come from this technique. 



 Portal HTN important problem with cirrhosis 

 IR directed measure of portal pressures only 

widespread option 

 UCI group showed PPG by EUS via FNA was 

safe and feasible in porcine model 

 This is first data on human portal pressure 

determination by EUS FNA 



EUS PPG Measurement 

 28 subjects, 25 guage FNA, non-compressible 

tubing and a small manometer used. 

 Pressure measured via hepatic veins 

(transgastric) and PV (transduodenal). 

 Data collected and AEs documented  



EUS PPG Measurement 



EUS PPG Measurement 

 Safe and feasible with good clinical correlation 

 Will be useful technique in portal hypertensive 

patients. 

 

 Coyle Comments:  May be helpful to assess 

efficacy of treatment of PTH, especially for 

drug therapies like beta blockers and nitrates. 



Questions? 



LAMS Everywhere 



 EUS-GBD (LAMS) vs ETGBD, 2010-14 

 Retrospective, prosp database; 179 patients 

 Tech success: 98.8% (82/83) vs. 83% (80/96), P<0.05 

 Clin success:  95.2% (79/83) vs. 83% (80/96),  P<0.05 

 AEs: EUS: pneumoperitoneum (3/83, 3.6%), abdominal 

pain (3/83, 3.6%), and duodenal perforation (1/83, 1.2%) 

 AEs: ERCP: pancreatitis 8/96 (8.3%) 



EUS-GBD vs ETGBD 

 Reintervention: 7.2%(6/83) vs17.7%(17/96), P=.02 

 All due to recurrent cholecystitis 

 Conclusion: In ill patients with acute cholecystitis 

EUS-GBD might be more useful treatment 

method than ETGBD 

 Coyle Comments: Not randomized, only severe 

AE in EUS arm, will require individualized Tx 



 All LAMS use from 2014-15, US and Europe 

 15 centers; retrospective review 

 All indications included 

 Data collected on success and AEs   

 256 patients:  SEE TABLE 

 

 



LAMS: all indications 



LAMS: all indications 

 High technical success rates in high risk 

patients for a variety of indications. 

 

 Coyle Comments: ALL AEs were immediate. 

No data on long term issues: stent removal, 

migration, late bleeding, etc…  Great tool, not 

sure if ready for prime time. 

 



LAMS in PFCs 


