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• I am an oncologist who can operate

• Surgery is the only modality with 100% ORR every time

Disclosures



• Cure disease when amenable to resection

• If locally unresectable, control disease progression and 
preserve liver function

• Palliate symptoms in the presence of metastatic disease 
when unresponsive to other therapies

Principles of Local Therapy



• Surgery
– Resection
– Transplant 

• Direct tumor ablation
– Radiofrequency, Microwave, Irreversible electroporation, Histotripsy

• Catheter-based, hepatic artery directed
– Transarterial (chemo)embolization (DEBDOX, DEBIRI)
– Selective internal radiation therapy (Y90)
– Hepatic artery infusion pump (HAIP)

• Radiation
– External beam (ablative), SBRT, Proton 

Local therapies for intrahepatic cholangiocarcinoma



•Assessment of fitness for major surgery

•Radiographic studies to assess: 
Biliary extent, vascular involvement, lobar atrophy
Distant metastases
Cholangiography (MRCP), CT (angiography), US, PET

Invasive studies (ERCP or PTC) only necessary 
depending on local expertise and surgeon 

•Biliary stenting for profound jaundice or cholangitis

•Portal vein embolization for small future liver remnant

•Staging laparoscopy with biopsy of liver 

•Parenchymal-sparing hepatectomy if possible

Patient Evaluation



32%

Endo et al. Ann Surg 2008



p<0.0001

Overall survival by treatment

Intrahepatic Cholangiocarcinoma: Resection

Months

Resection (36 months, N=82)

Non-resection (9 months, N=156)
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• 51/82 (62%) recurrence rate in resected 
patients at 26 months
– 47% in solitary tumor with no +LN
– 92% in multifocal or +LN 

• 31/51 (63%) recurrences involved liver
– 13 with liver and extrahepatic dz

• Predictors of worse outcome
– Number and size of tumors
– Vascular invasion
– Positive lymph node
– Need for bile duct resection
– Molecular Markers?
– Need for additional therapy?

Resected ICC Patients

Endo Ann Surg 2008



Inferior Hepatectomy (IVB,5,6) for ICC



Portal Lymphadenectomy

N1 Lymph Nodes (Blue)

Portal Vein

Common Hepatic Artery

Cystic and Common Duct

N2 Lymph Nodes (Red)

Retropancreatic

Aortocaval

Celiac/SMA

Positive N2 nodes equals

Stage IVB disease 

(metastatic, unresectable)

Clavien, Sarr, Fong (Eds) Atlas of UGI and HPB Surgery 2007



Intrahepatic cholangiocarcinoma 8th Ed AJCC
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Summary
• ACS, AJCC, NCCN recommendations continue to evolve 
• Surgical principles remain the same

– Preoperative preparation
– Margin-negative resection
– Appropriate lymphadenectomy

• Future directions on localized, resectable disease
– Role of neoadjuvant therapy
– Molecular profiling
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Alternatives to Surgery for localized/low-

volume CCA

• Ablation:

– Thermal:

• Radiofrequency Ablation (RFA) and Microwave Ablation (MWA)

– Nonthermal

• Histotripsy

• IRE

• XRT/SBRT



Thermal Ablation - CCA

• Meta-analysis

• 20 observational studies, 917 patients

• Primary n=502, recurrent n=355

• MWA, RFA

• 1-, 3-, and 5-year OS rates 82.4%, 42.1%, and 28.5%

• 1- and 3-year RFS rates 40.0% and 19.2%

• Tumor size (>3 cm), multiple tumors, and age (>65) associated with shorter OS

• Major complications: 5.7% (abscess, pleural effusions, bleeding, liver failure)

European Radiology 2022, 32, 1205-1215



Thermal Ablation - CCA

• Conclusion for thermal ablation of CCA:

– Technically effective, safe

– Optimal indication: 

• Single, small CCA (primary > recurrent)



Surgery vs. Thermal Ablation

• NCDB, retrospective analysis

• Stage I-III iCCA diagnosed 2010-2018

• 2140 total patients

• 1877 surgical resection, 263 ablation

• Median tumor sizes:

– Surgery: 5.5 cm

– Ablation: 3.0 cm

• Tumors < 3 cm: 412, > 3 cm: 1631



Surgery vs. Thermal Ablation

Overall

• Median OS

– All: 39.2 mo

– Surgery: 41.2 mo 

– Ablation: 28.0 mo

• 5-year survival

– All: 37%

– Surgery: 39.4%

– Ablation: 21.3%

p < 0.001

p < 0.0001



Surgery vs. Thermal Ablation

Subgroup Analysis – Tumor Size

< 3 cm

Median OS

– Surgery: 50.5 mo

– Ablation: 39.5 mo

> 3 cm

Median OS

– Surgery: 40.6 mo

– Ablation: 21.1 mo
p = 0.32 p < 0.001



Surgery vs. Thermal Ablation

Subgroup Analysis – Tumor Size

< 3 cm

5 - year Survival

– Surgery: 46%

– Ablation: 36.4%

> 3 cm

5 - year Survival

– Surgery: 37.5%

– Ablation: 8.2%
p = 0.14 p < 0.0001

• Proposed tumor size cutoff – comparable survival
3 cm



SBRT for CCA

• 11 studies, 226 patients

• Median dose 45Gy (range 35-55)

• 1–year local control (LC) rate: 78.6%

– 81.8% for those using > 71.3Gy

– 74.7% for those <71.3Gy

• Median OS: 13.6mo

• 1-year survival: 53.8%



Ablative Doses of SBRT for CCA

• Key: delivering a higher ablative dose of radiation leads to improved 

outcomes

• Delivering a median BED of 80.5Gy

– Median OS of 30 months

– 3-yr OS 44%

– 3-yr LC rate of 78%

• The addition of chemotherapy to SBRT may derive a survival advantage as a 

radiosensitizer over SBRT alone



Surgery vs. Ablation vs. RT

For Small iCCA

• NCDB, retrospective analysis

• Stage I-III iCCA < 3cm, diagnosed 2010-2018

• 545 patients

• Surgery – 297, Ablation - 114, RT – 134

• Median OS:

– All – 34.1mo

– Surgery – 50.5mo

– Ablation – 39.5mo

– RT – 20.9mo p<0.0001

p<0.0001

p=0.14



Surgery vs. Ablation vs. RT

For Small iCCA

• 5-yr Survival:

– All – 36.8%

– Surgery – 46%

– Ablation – 36.4%

– RT  13.1%

p<0.0001



Histotripsy

• Non-invasive, non-thermal

• Uses focused ultrasound to produce cavitation via the formation of 

oscillating microbubbles

• Very early days…zero outcomes data

• Limitations…many



Histotripsy

• We have treated 1 CCA patient (11/25/24)

– No follow up yet



Conclusions

• IR (and RO) can play an important role in helping achieve locoregional 

control in pts with CCA

• In non-surgical candidates with tumors < 3cm, ablation offers an 

alternative to surgery

• Multidisciplinary approach is critical

• Understanding the data, and its limitations are key

rliddel1@jhmi.edu
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