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Hepato-biliary Malignancies

• Primary

Hepato-cellular carcinoma (HCC)

Cholangio-carcinoma

• Metastatic /Secondaries

Colorectum

Breast

Stomach/GB

Lung



Brachytherapy for Hepato-biliary Cancers

• Intra-luminal Brachytherapy: Bile duct

• Interstitial Brachytherapy: Liver tumors



Brachytherapy for Hepato-biliary Cancers

• Basic concepts, Rationale, Practicalities



Brachytherapy for Liver and Biliary Cancers

• Not a frequently discussed topic in

conferences

• It is not very popular

• Does not mean, it is clinically ineffective

• It has high therapeutic potential



Reasons for Infrequency

• Lack of awareness and knowledge

• Lack of confidence : skilled procedure

• Invasiveness of the procedure

• Availability of contemporary treatments (SBRT)

• Lack randomised studies

• Lack of interest/mindset



Liver Malignancies: General Management

❖ Surgical resection            (~20%)

❖ Non surgical treatment  (~80%)
Underlying cirrhosis

Multiple lesions

Extra-hepatic mets

Medically inoperable

Lack of expertise



Non-surgical options

• Ablative therapies: RFA, Cryo-ablation, LITT

• Ethanol injection

• TACE

• Chemotherapy

• Radiation Therapy
-EBRT (SBRT)

-Brachytherapy



Why Brachytherapy ?

Why not SBRT ?



SBRT Brachytherapy

Precision Highly Conformal Ultra-conformal

Planning 
time

Time consuming Short

Duration 3-5 days 1 hour -5 days

Invasive Non-invasive (financially 
invasive)

Minimally invasive

Experience New Sufficient

cost Very Costly Cost effective

Skill skilled skilled

Interest Hype, enthusiasm Passion





Brachytherapy is like IMRT
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Brachytherapy for Liver Lesions

• High-dose-rate Interstitial Brachytherapy

• Seed Brachytherapy

• Selective Internal Brachytherapy (Y-90)



Rationale for using Liver Brachytherapy

• Proven anti-cancer modality

• Successful results in many sites

• Ideal technique for liver lesions (mobility)

• Limited tolerance to RT

• Easy to image: USG, CT Scan, MRI, PET

• Good understanding of Liver tolerance



Liver Tolerance

• Whole liver

– TD 5/5 : 30 Gy/15#

– TD 50/5 : 42Gy/21#

• 2/3 of liver

– TD 5/5 : 50.4Gy/28#

• 1/3 of liver

– TD 5/5 :68.4GY/38#



Dosimetric advantage of Interstitial Brachytherapy

D3.6cm tumor shell>25Gy

D4cm tumor shell>20Gy

D3.2cm tumor shell >30Gy



RFA VERSUS BRACHYTHERAPY

• Limitations of RFA

– affected by cooling effect of 

adjacent large vessels

– technical difficulty in large 

tumor (>5cm)

– not feasible in tumor in 

proximity to bile duct

• Advantages of brachytherapy

– not affected by cooling 

effect of adjacent large 

vessels

– feasible in large tumors 

(>5cm)

– feasible in tumors in 

proximity to bile duct



Indications of IBT liver

• HCC or liver mets

• Any size : preferred for larger lesions

• Even for lesions closer to vessels/ bile duct 

• No heat sink effect

• Failures after RFA/SBRT 

• Can be combined with thermal ablative 
procedures



Procedure

• Performed under local anesthesia in CT Room

• Image guidance: USG, CT-scan (preferred)

• 16-G, blind end, steel or rigid plastic needles

• Percutaneous insertion during breath hold

• Single needle for 3 cm and multiple for >3 cm

• Distance between adjacent needles : 2-3 cm

• CT based dosimetry





Dose prescription & Treatment

• Single HDR dose of  ~ 20 Gy by HDR

• Fractionated schedules (6Gy X 5 or 7GyX4)

• Prescribed at the periphery of the PTV

• Dose constraint

> 33% of liver parenchyma receiving <5 Gy

• Dose to OAR : negligible

• Needles to be removed immediately after Rx

• Overnight stay in ward for observation





IBT Liver : Pre-brachytherapy CT and PET-CT

IBT Liver : Patient 1
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IBT Liver : Post-brachytherapy CT and PET-CT

IBT Liver : Patient 1
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IBT Liver : Patient 2
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IBT Liver : Patient 3
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IBT Liver : Patient 4
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IBT Liver : Patient 5



Attribute
Gender No. of patients

Male 5

Female 5

Age Year

Median 54

Range 40-72

Primary site No. of patients

Breast 3

Colorectal 2

Gall Bladder 2

Stomach 2

Unknown origin 1

Number of lesions No. of patients

Solitary 8

Two 2

Size of the lesion cm

Median 3.8

Range 2.7-7.0

CT Guided IBT for Liver Mets: AIIMS Experience



Duration of brachytherapy procedure Minutes

Median 65

Range 50-105

No. of brachytherapy needles n

Median 2

Range 1-4

Target Volume c.c.

Median 21.3

Range 9-84

V100 c.c.

Median 19.6

Range 9.3-83.2

CT Guided IBT for Liver Mets: AIIMS Experience



Complication No. of 

patients

Intervention

Abdominal hemorrhage (Major) 0 -

Anaphylaxis/shock due to local 

anesthetic (Major)

0 -

Pain (Minor) 3 Simple oral 

analgesics

Nausea/vomiting (Minor) 2 Antiemetic 

drugs

Asymptomatic pleural effusion 

(Minor)

1 No active 

treatment

Abdominal hemorrhage (Major) 0 -

Jaundice (Major) 0 -

CT Guided IBT for Liver Mets: AIIMS Experience



Author 

(Ref.)

Year 

publishe

d

No. of 

pts 

No. of 

pts with 

LM

Primary 

site

Median 

lesion 

size 

(cm)

No. of 

catheter

(median)

Dose

(Gy)

Median 

FU  

(month)

Local 

control

(%)

Surviv

al

Major 

complicatio

n

rate (%)

Ricke et 

al (7)

2004 20 19 Mixed 5 2-6 17 13 53-71 1-yr 

PFS, 

33%

10

Ricke et 

al (8)

2004 37 35 Mixed 4.6 NR 17 14 73 1-yr 

PFS, 

34%

5

Ricke et 

al (9)

2010 73 73 Colo-

rectum

3.1 NR 15

20

25

15 75 NR 7.5

Steffen et 

al (10)

2010 19 19 Colo-

rectum

NR 2-6 20 9 60 NR NR

Wieners 

et al (11)

2011 41 41 Breast 4.6 NR 18.5 18 93 1-yr 

PFS, 

40%

1.5

Tselis et 

al (12)

2012 31 23 Mixed NR 3 13 13 79 1-yr 

OS, 

66%

4.7

Sharma 

et al

- 10 10 Mixed 3.8 2 20 9 75 1-yr 

PFS, 

33%

0
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Seed Brachytherapy for liver tumors





CONCLUSION

• Surgical resection is often the first-line treatment option for 

hepatic malignancies but only <20% are resectable

• Largely inoperable, hence non surgical options

• Wide spectrum of ablative and focal therapy options

• Image guided brachytherapy is precise, safe and effective

• Suitable for larger lesions unlike RFA, SBRT etc.

• Lesion control rate is about 70%

• Complication rate 5-10%.

• Availability very much limited

• Cost effective




