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Cholangiocarcinoma: 

ERCP Based ABLATION



A brief review of Cholangiocarcinoma pathology

Epidemiology

• Each year, approximately 8000- 11,00 cases of cholangiocarcinoma in 
the United States

• Less than Gallbladder 

• Less than HCC (Hepatocellular carcinoma)

• 2nd most common primary liver malignancy 

• HCC is most common

• Increasing incidence

• High mortality – about 11-15% survival at 5 years

• Highly variable survival based on stage and intra vs extrahepatic disease  
(intrahepatic being worse prognosis)



A brief review of Cholangiocarcinoma pathology

Cholangiocarcinomas are cancers which arise from the cells 
lining the bile ducts.

• Adenocarcinoma

• More than 90% of CC are well- to moderately-
differentiated adenocarcinomas with tendency to 
develop desmoplastic reaction and early perineural 
invasion. 

• Sometimes arise from PSC (primary sclerosing 
cholangitis)

• Major categories:

1) ICC: Intrahepatic

2) ECC: Extrahepatic

3) Perihilar

4) Gall Bladder



American Joint Commission on Cancer (AJCC) has TNM 

staging guidelines for Cholangiocarcinoma

Nature Reviews Gastroenterology & Hepatology 13, 261–280 (2016)



A brief review of Cholanogiocarcinoma pathology

Aljiffry et al; World J Gastroenterol. 2009 Sep 14; 15(34): 4240–4262.



Poor prognosis of Cholangiocarcinoma

1. SEER Database 18 2006-2012
2. Intrahepatic, early stage diagnosis.  Source American Cancer Society website 
3. Wadhwa V. et al. Gastroenterology Report, 5(3), 2017, 213–218

Quality of Life pts may develop jaundice, cholangitis, 
and sepsis, which may adversely impact their quality 
of life

Cholangiocarcinoma Cancer 

Poor Survival despite advances in 
cancer therapy, these two forms 
continue to result in some of the worst 
five-year survival rates

11-15 % 
CCA

5-yr 
survival

https://www.cancer.net/cancer-types/bile-duct-cancer-cholangiocarcinoma/statistics


Most Patients are not resectable

Cca non-surgical candidates2  >60%

1. Cidon, E. Una. "Resectable Cholangiocarcinoma: Reviewing the Role of Adjuvant Strategies." Clinical Medicine Insights. Oncology. Libertas Academica, 12 May 2016. Web. 08 May 2017.
2. "Pancreatic Cancer Surgical Treatment and Whipple Procedure." Pancreatica. Cancer Patients Alliance, n.d. Web. 08 May 2017.

5,000-8,000 Cca Patients/Yr, The Vast Majority Are Not Surgical Candidates

Opportunity



mean patency plastic stent3 (Cca)3.4 mo

mean patency SEMS (Panc Ca & Cca)

2.4 - 8.9 mo 4,5

1. Sharaiha, R et al, ” Comparison of Metal Stenting with Radiofrequency Ablation Versus Stenting Alone for Treating Malignant Biliary Strictures: Is There an Added Benefit?”, Dig Dis Sci, June 
2014

2. pancreatica.org
3. Yang J., et al, “Efficacy and safety of endoscopic radiofrequency ablation for unresectable extrahepatic cholangiocarcinoma: a randomized trial”, GIE, January 2018
4. Kadayifci, Radiofrequency ablation for the management of occluded biliary metal stents, Endoscopy,  2016
5. Liang, H. et al, “Metal Stenting with or without Endobiliary Radiofrequency Ablation for Unresectable Extrahepatic Cholangiocarcinoma”, Journal of Cancer Therapy, Oct 2017.
  
     All images are property of Boston Scientific Corporation

mean survival

61 -122 mo

Some of These Patients May Outlive Their Stents

Pancreatic Cancer & Cholangiocarcinoma: 



Ablation: RFA has been used for years 

Endo Biliary Ductal Ablation Has Not Demonstrated Clinical Outcomes

Electrophysiology

Cardiac Ablation

Interventional Radiology 

Percutaneous Liver Ablation

Gastroenterology

Biliary Ductal Ablation

Pulmonology

Bronchial Thermoplasty



ERCP Catheter based ablation



What is RFA – Radiofrequency Ablation

• Radiofrequency ablation is the application of thermal energy to create tissue necrosis via the 
conduction of heat.

• Energy is deployed via a electrical current delivered be a probe coupled to an electrode.
• When deployed through the skin this is monopolar

• For intraductal RFA the probe is bipolar

• The current alternates between probes at the frequency of radio waves, typically 400-600 
hertz (Hz)

• The tissue nearest to the probe garners the most heat with target tissue heating up to 50-100 
degrees Celsius.



What is RFA – Radiofrequency Ablation

• Ablation is performed at 7 W for intrahepatic and 10 W for extrahepatic disease

• Ablation is performed for 90seconds

• 1minute cool off period

• The probe can then be moved to provide overlapping coverage over an extended 
area via an additional 90 seconds of ablation for long strictures.



What is RFA – Radiofrequency Ablation

• After cells adjacent to the probe have undergone necrosis, they will 
char and cause resistance to the passage of electrical current.  

• The current is needed to continue to heat tissue and cause cell death.

• This resistance is called “impedance” and can be seen to rise on 
electrical generators.  This limits the passage of current to depth 
tissues which limits depth of penetration of RFA.
• Limits depth of penetrance to1-2m or  3-4mm



What is RFA – Radiofrequency Ablation

Produce ablation depths 3-4mm from the wall 
of the catheter. Resulting ablation zone is 
25mm ± 3mm long by 9mm ± 2mm wide



Studies Suggest Improved Stent Patency For Ablation + Stenting, 
Vs. Stenting Alone

Endoscopic Biliary Ductal Ablation: 
Clinical Patency

Results: Note the pooled weighted 
mean difference in stent patency 
(95% confidence interval)



Ductal Ablation: complication rated

Study Did Not Show Statistically Significant Differences For Key 
Complications Compared to ERCP & Stenting

• Pain (24hrs post procedure), showed a 
difference

• Other complications (red circle) did 
not show statistically significant 
differences



ERCP RFA for Unresectable Disease



Stent   vs    Stent + RFA



Comparative Data for RFA: 
RCT and Observational Studies

References Design % SEMS Stents:

RFA/ No RFA

CCA/Non-CCA Number of RFA 
Sessions
(mean)

Patency
(Days)

RFA/No RFA

Cholangitis 
Rates, %

RFA/No RFA

Survival

RFA/No RFA

Gao 2018
GIE Ab*

RS, Obs
RFA v.PDT

”Plastic Stents 
Preferred”

31/16
(66%)

>=2 (88%) NR 55/54%
P=0.977

491/333 dys 
(p=0.149)

Yang 2018
Endoscopy

RCT 0/0
Plastic Only

65,/0
(100%)
BI-II only

2.6 Sessions,
Mean

6.8/3.4mnt
p=0.02

6/3%
P=0.67

13.2/8.3mths
p=<0.001

Sampath 2016
GIE Ab*

Obs 20%/33% 25/0
(100%) 

3 Sessions, Mean NR 30/0%
p=0.052

357 /141dys, 
p=0.01

Hu 2016
GIE Ab*

RCT 0/0
Plastic Only

63/0
(100%)

Q 3mnth 150/117dys 
p=0.701

50/44%
p=0.701

311/172dys
p=0.012

Strand 2014
GIE

RS, Obs
RFA v.PDT

81/34% 48/0
16 RFA/32PDT

1.2 0.06/0.02 occ ep 
mnth
P=0.008

0.13/0.5 ep 
per mnth
P=0.008

9.6/7.5mnths
P=0.799

Sharaiha R 
2014
DDS

Pro, Obs 30%cov/98%cov
SEMS Only

37/29
(56%)

1 Session NR Rate NR,
“no difference”

HR-0.26
P=0.012

Obs= Observational, Pro= Prospective registry, RS= retrospective review, RCT= randomized control trial
Cov=cSEMS, 

Jeffrey J Easler, 
M.D.
 &
N.R.  Sharma, 
M.D.



Stent   vs    Stent + RFA – negative RCT



Stent   vs    Stent + RFA

Out of 275 results, 5 randomized trials and 
370 patients were included. While overall 
survival was not different between the 
groups (HR 0.62; 95% CI 0.36–1.07; p = 0.09; 
I2 = 80%;), 

The subgroup analysis of studies employing 
plastic stents showed a trend toward better 
survival in the RFA-treated group (HR 0.42; 
95% CI 0.22–0.80; p = 0.009; I2 = 72%). 

Stent patency was improved in patients 
receiving RFA (HR 0.64; 95% CI 0.45–0.90; p = 
0.01; I2 = 23%). 

Adverse events were not different between 
the groups



RFA & Stent Approach

Clinical Scenario ERCP-RFA Approach Stent approach

Resectable / Possible 
transplant candidate

None Plastic stents

Borderline candidate for 
surgery

”Neo adjuvant RFA” plus 
chemotherapy

Plastic stents

Unresectable/metastatic CCA
&
>4-6 months expected 
survival

RFA serial or single session as 
adjunct to palliative 
chemotherapy

Plastic stents 
or 
SEMS 

Advanced/metastatic disease, 
poor clinical status,
&
 <4-6 months expected 
survival

Maybe, single session prior to 
SEMS placement

Strongly, consider conversion 
to SEMS.

-uncovered if hilar or 
intrahepatic

Jeffrey J Easler, M.D. & Neil R. Sharma, M.D.



Peri-hilar or distal Cholangiocarcinoma with biliary obstruction and:
1) Tissue diagnosis

2) Staging – cholangioscopy, CT scans, etc
3) Multidisciplinary Consultation: Oncology, Surgery, +/- Radiation Oncology

Resection or 
Transplant

Assess clinical status, 
surgical candidacy

Trial of Plastic Stents, Goal:
-Drainage of >50% Viable Hepatic Volume

-Avoid atrophic, avascular segments
- T bili <2mg/dL

Metal stent (s) if feasible*
+/- single RFA session

≤2 Stents and
Poor Functional/Clinical Status

Repeat ERCP targeting 
additional segments

Consider PTBD

RFA x 1, uSEMS

Repeat RFA prn

BII-IV StrictureBI stricture, Distal CCA

>2 Stents or
Good Functional/Clinical Status

RFA every 3-6 month intervals at 
serial plastic stent exchanges

Clinical Deterioration,
Frequent Stent failure/cholangitis,
Inability to maintain exchanges at 

>8-10wk intervals

Surgical 
Candidate

<2 month 
survival

Success

No
Success

Neil R Sharma, M.D & Jeffrey J Easler, M.D.



EUS Based THERMAL ABLATION:
RFA & MICROWAVE



EUS Thermal Ablation –RFA & Microwave



EUS Thermal Ablation –RFA & Microwave

EUS Thermal ablation:

• RFA – Radiofrequency
• More data in EUS application
• Has greater issues with impedance
• Device more user friendly

• Microwave
• Less heat sinking
• More potential for uniform ablations
• Less Data in EUS
• Gen 1.0 device



Pancreatic Cancer - Epidemiology

• Most Pancreatic cancer cases are adenocarcinomas (90%)
• 5-10% are PNET (pancreatic neuroendocrine tumors)

• 7-12  %  5 year survival for pancreatic cancer

• High percentage of cases detected in late stage disease



Pancreatic Cancer

• Staging in Pancreatic Cancer is paramount to optimal 
treatment

• Only R-0 resection has survival value for surgery

• Often there are large vessels preventing 
complete resection

• 50-80% will reoccur in the first 2 years after 
resection

• CT scans + EUS



Pancreatic Cancer - 
Treatment

• Surgery:

• Whipple

• Subtotal pancreactomy

• Distal pancreatectomy

• Chemotherapy:

• Gemcitabine + Paclitaxel

• Folfirinox

• Radiation:

• IMRT

• Cyberknife (SBRT)



Pancreatic Cancer:
Locally advanced  / Borderline Resectable

• Borderline Resectable:
• Although there is no consensus regarding the definition, BR-PDAC 

is often defined as a tumor confined to the pancreatic bed with 
limited involvement of the adjacent vascular structures where 
vascular reconstruction options are feasible.

• Locally advanced:
• Often defined as the involvement of the CA or the encasement of >180° of the 

SMA (T4) and/or involvement of SMV/PV with no reconstruction options, 
irrespective of nodal involvement, provided that no distant metastasis exists 
outside the pancreatic bed.



Pancreatic Cancer:
A systemic disease

• Goal being to get patients to R0 surgery

• Recognizing pancreatic Adenocarcinoma is likely a “systemic disease”



EUS ablation options in 
Borderline resectable/Locally

advanced cancer



PDAC (Adenocarcinoma) – EUS- RFA data



PDAC (Adenocarcinoma) – EUS- RFA data



PDAC (Adenocarcinoma) – EUS- RFA data

26 total patients:

• 15 locally advanced
• 11 metastatic

• Retrospective



Pancreatic Neuroendocrine Tumors - PNETs 

PNETs account for 5-10% of pancreatic cancer.
▪ Actually, they probably represent up to 10% of pancreatic tumors [1]. Moreover, 

their prevalence at autopsy ranges from 0.8% to 10% [2].

▪ 7% (5-10%) of all Neuroendocrine tumors are PNET

▪ A considerable part of PNET (up to 60%) have a 
metastatic disease at diagnosis, while 21% present a 
locally advanced disease [3, 4]



What to do with alL these SMALL NF-NETS?



Small <2cm PNETs 

▪ Most Data supports observation in <2cm NF-PNET

▪ Of all guidelines – ENETs has the most robust data
▪ >200 cohort controlled trials
▪ Less economic   &  medical-legal influences
▪ More collaborative data across long term studies



PNET – Pancreatic Neuroendocrine



PNET – Pancreatic Neuroendocrine

EUS RFA Limitations:

• Typically limited to 3cm or less

• Grade 1 tumors

• >1mm away from main pancreatic duct

• All Data has been retrospective:

• A multicenter, international RCT is ongoing—EUS-RFA Versus 
Surgery for Pancreatic Insulinoma (ERASIN-RCT), with completion 
expected by 2026



Value of Ablation in PNETs

▪ Useful in functional Small PNETs: up to 2-3cm

▪ Decreased mortality and morbidity
▪ Less overall cost to patient
▪ Minimally invasive
▪ Future Potential 

▪ NEEDS:
▪ Long term follow up
▪ Better understanding of Dosimetry

▪ Is it better than just surveillance for non functional PNET ?????
▪ Studies needed



Key Points

▪ The Guidelines for small <2cm PNET are varied with low-
quality, limited data
▪ Strongest Data comes from ENET guidelines

▪ Small PNETs are     incidence due to better imaging & EUS

▪ Nonfunctional PNETs <2cm, G1-G2 likely are best treated by 
observation
▪ Age, location, Ki-67, patient concerns all must be taken into account

▪ Expect tumor ablation to play a role in the future



Future Applications



ERCP RFA for Unresectable Disease

Stent Patency VS Immune Stimulation    .. Or Both????

• Endoscopists look at LFTs and are concerned with “patency”

• Medical Oncologist are concerned with tolerance and response to 
systemic therapy

• One can effect the other:  low level obstructions can be 
“smoldering cholangitis”

• Chills / night fevers often reported to medical oncologists rather than 
interventional endoscopists

• Under treating?  Awaiting too long for LFT increase?



EUS Ablation for Unresectable Disease

•We can destroy small Tumors:
• PNET <2cm, grade 1

• Need to ensure long term durability and 
complete destruction

•We can shrink locally advanced tumors as a bridge to 
resection

• But…  Pancreatic Cancer is a systemic disease



Immune Stimulation?

• It has been postulated that the use of RFA on tumor tissue 
can incite an immune response:

• In situ tumor ablation creates an antigen source for the 
generation of antitumor immunity. den Brok MH, Sutmuller 
RP, van der Voort R, Bennink EJ, Figdor CG, Ruers TJ, Adema 
GJ. Cancer Res. 2004 Jun 1;64(11):4024-9. PubMed PMID: 
15173017. 

• Immuno-thermal ablations – boosting the anticancer immune 
response. Journal for Immunotherapy of Cancer. Slovak R, 
Ludwig JM, Gettinger SN, Herbst RS, Kim HS.  2017;5:78. 
doi:10.1186/s40425-017-0284-8.



Immune Stimulation?

• In the articles, it has been proposed that exposing 
tumor antigen with modalities such as RFA, antigen 
presenting cells can direct the immune system 
against targets that were previously unexposed.

• There have been numerous examples of 
immunotherapy having strong efficacy in cancer 
care.



Immune supercharging?

• Can ERCP with RFA lead to exposure of circulating 
antigens and incite an immune response that can 
either be targeted by new agents or augmented 
through existing immunotherapies?
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Thank you!

Neil.sharma@bannerhealth.com

X: neilRsharmaMD
Linkedin:  Neil Sharma
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