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Biliary Anatomy



Biliary malignancies

Intrahepatic Cholangiocarcinomas

Extrahepatic Cholangiocarcinomas

Perihilar Bile-Duct carcinomas

Gall Bladder carcinomas





Classification of biliary tract tumors





Radiological Appearance of IHCC

(A)Arterial phase CT scan shows a large mass (arrows) 

with irregular peripheral enhancement.

(B) Three-minute delay phase CT scan shows progression 

of enhancement within the mass (arrows).

(C) Contrast-enhanced sonogram at 19 s delay shows

hypervascularity of the mass (arrows).

D) Contrast-enhanced sonogram at 34 s delay shows early 

complete washout of enhancement of the mass (arrows),









Ultrasonographic Appearance of GBC







Usual presentation

Fever- 20% 

Diarrhoea, anorexia, 

Changes in urine & stool colour and weight 
loss. 

Liver may be enlarged and smooth-25-40% 

Distended and non tender gallbladder 10% 

Epigastric tenderness. 





Rationale for using RT

in biliary carcinomas

Neoadjuvant radio- therapy reduced risk 
of implantation metastases after 
endoscopic retrograde 
cholangiopancreatography or 
percutaneous transhepatic
cholangiography

Palliative for symptom relief (metastatic ds 
OR CPS C) 



High Risk Group for Adjuvant RT

Poor histologic differentiation.

Lymph Node metastasis

Positive RM status

Higher primary tumor stage



Where does radiation fit in ??

Adjuvant setting

Neoadjuvant setting

Definitive setting

Palliative setting











Evidence Supporting Role of Radiotherapy in 

Biliary Tract Carcinomas







Adjuvant external-beam radiotherapy with concurrent 

chemotherapy after resection of primary gallbladder 

carcinoma: a 23-year experience.
Czito BG1, Hurwitz HI, Clough RW, Tyler DS, Morse MA, Clary BM, Pappas 

TN, Fernando NH, Willett CG.

 PURPOSE: Primary adenocarcinoma of the gallbladder is a rare malignancy. To better 

define the role of adjuvant radiation therapy and chemotherapy, a retrospective 

analysis of the outcome of patients undergoing surgery and adjuvant therapy was 

undertaken.

 METHODS AND MATERIALS: Twenty-two patients with primary and nonmetastatic

gallbladder cancer were treated with radiation therapy after surgical resection. 

Median radiation dose was 45 Gy. Eighteen patients received concurrent 5-

fluorouracil (5-FU) chemotherapy. Median follow-up was 1.7 years in all patients and 

3.9 years in survivors.

 RESULTS: The 5-year actuarial overall survival, disease-free survival, metastases-free 

survival, and local-regional control of all 22 patients were 37%, 33%, 36%, and 59%, 

respectively. Median survival for all patients was 1.9 years.

 CONCLUSION: Our series suggests that an approach of radical resection followed by 

external-beam radiation therapy with radiosensitizing 5-FU in patients with locally 

advanced, nonmetastatic carcinoma of the gallbladder may improve survival. This 

regimen should be considered in patients with resectable gallbladder carcinoma.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Czito BG[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hurwitz HI[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clough RW[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tyler DS[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morse MA[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clary BM[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pappas TN[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernando NH[Author]&cauthor=true&cauthor_uid=15990005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willett CG[Author]&cauthor=true&cauthor_uid=15990005


NRG GI-001 Phase III Trial (unresectable CC)



CONTOURING



RT Contouring Guidelines in Hepatic 

Cholangiocarcinoma

Conventional radiotherapy for unresectable cases 
covers the gross tumour volume (GTV) with a 1.0-cm 
margin for CTV. 

 Niska et al, assessed if the GTV varies between various 
phases of multiphasic CT imaging in the case of IHCC. 
The results showed that the IHCC lesions were best 
identified on the portal venous phase in 64% and the 
arterial phase in 29% of the cases. 

Practice Radiat Oncol 2016 Jan-Feb;6(1):e9-16. 























SBRT Plan

DVH constraints to these 

structures: bowel: 24 Gy

in three fractions to no 

more than a third of the 

circumference of the 

bowel with a maximum 

point dose of 30 Gy in 3 

fractions;

Liver: at least 750 cc of 

healthy Liver V21 = <30% 

and V15 < 50%. 

3 daily fractions were 

typically used, 



OAR Dose Constraints



2D and 3D Planning of ILBT



Contouring Guidelines in ILBT

GTV is defined as any visible tumor by CT and/or MRI. 

CTV = 1-1.5 cm margin to the GTV, especially along the 

bile duct and to the target depth 

 PTV = 0.5 to 1 cm to the CTV. 1 to 3 mm slice thickness is 

recommended, with contrast medium 

 Not possible to treat nodes. 

 PTV = defined by adding in the longitudinal direction a 

margin of 1 cm both, distally and proximally to the CTV.

 The dose-limiting surrounding organs (both for EBRT and 

BT) include the liver, pancreas, duodenum, small bowel, 

stomach, and spinal cord.



Evidence



Can We Dose Escalate??

 How far is tumor from gastrointestinal mucosa? Would a 

5mm expansion on gastrointestinal mucosa still allow you 

to cover >50% of the tumor in the high dose region?

 How big is tumor and how is patient’s overall liver 

function, and therefore how much normal liver will you 

cover with high dose? Remember, a small volume of 

normal liver can tolerate a high dose, but a high volume 

of normal liver cannot tolerate even a low dose 

 700cc <24Gy; mean dose <24Gy for CP class A 

 700cc <20Gy; mean dose <20Gy for CP class B 



The Aftermaths



5 Year Survival of GBC and 

Cholangiocarcinoma



Future Directions

 A Phase III trial aims to compare adjuvant CRT vs 
chemotherapy in EHCC and gall bladder cancer 
(NCT02798510) evaluating induction gemcitabine 
followed by 5-FU-based CCRT and maintenance 
capecitabine prior to LT.

 Need to test sequencing of adjuvant CCRT and 
chemotherapy in Phase III trials for EHCC and IHCC 
(NCT02798510)

Cholangiocarcinoma - radiosensitization with oncolytic
viral therapy (NV1023 virus strain).
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