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Disclosure

I am a consultant for Biocompatibles UK Ltd, a BTG International group company and I am receiving 

financial compensation for my time preparing and presenting this promotional lecture.

The content discussed during this talk is consistent with the FDA-approved Prescribing Information for 

TheraSphere®. 
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In the United States, TheraSphere® is indicated for radiation treatment or as a neoadjuvant to surgery or 

transplantation in patients with unresectable HCC who can have placement of appropriately positioned 

hepatic arterial catheters. The device is also indicated for HCC patients with partial or branch portal vein 

thrombosis/occlusion, when clinical evaluation warrants the treatment. TheraSphere® is contraindicated for 

the treatment of unresectable HCC with complete occlusion of the main portal vein (main PVT).

Doses stated in this presentation are calculated by segment, dose to the liver was 80-150 Gy.

TheraSphere® is approved by the U.S. FDA under a Humanitarian Device Exception (HDE). HDE approvals 

are based on demonstrated safety and probable benefit. However, effectiveness of the product has not 

been established. 

Common adverse effects include fatigue, pain, and nausea. The majority of adverse effects are mild to 

moderate in severity and are manageable or resolve over time. For details on rare or more severe adverse 

effects, please refer to the TheraSphere® Package Insert:  www.therasphere.com

TheraSphere® Disclaimer 

http://www.therasphere.com/


• Hepatocellular Carcinoma (HCC) is the third leading cause of 
cancer mortality worldwide

– Median survival following diagnosis is 6-20 months

– Projected to surpass breast and CRC to become 3rd leading 
cause of cancer-related death in US by 2030

Burden of HCC

1. Parkin DM et al. Int J Cancer 1999;80:827-41.  2.  World Health Organization .3. Sangiovanni A et al. Hepatology. 
2006;43(6):1303-10.  4. El-Serag HB et al. N Engl J Med 1999;340:745-50 . 



HCC
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Therapeutic Options for HCC

Clavien PA et al Liver Transpl 2011

• *Surgical

– Resection

– Transplant: Deceased or Living Donor

• Locoregional Therapy 

– Radiofrequency Ablation (RFA)

– Microwave Ablation (MWA)

– Transarterial Chemoembolization (TACE)

– Drug eluting beads (DEB)

– Yttrium-90 Microspheres: Radioembolization (TARE)

• Systemic

– Sorafenib

– New agents 
• regorafanib(small molecule multikinase inhibitor), 
• nivolumab (PD-1 inhibitor)

• Other

– Stereotactic body radiation therapy (SBRT)

* Potentially curative therapies



• Hepat Oncol. 2014 Jun;1(3):309-321. doi: 10.2217/hep.14.8. Epub 2014 Sep 9.

https://www.ncbi.nlm.nih.gov/pubmed/30190965


• Liver Transplant - limited by availability of organs; waitlist 
mortality

• Resection – requires adequate postoperative liver reserve 

– Preserved liver function

– Future remnant liver (FLR) (>40% in diseased livers)

Surgical Considerations in HCC



Multidisciplinary Approach to HCC

Oncology/
Palliative 
Oncology



Liver Tumor Clinic:

Hepatology

Tumor Conference

Interventional 
Radiology

•All primary hepatomas
-including metastatic lesions

•cholangiocarcinomas

Surgery
Medical 

Oncology

•All transplant patients*
•Bridge therapy for OLT
•Unresectable HCC

•Metastatic HCC
•Tumor out of criteria 
(possible bridging)

•OLT candidates
•Resection candidates
•Non-OLT candidate
•No underlying cirrhosis

•Multidisciplinary approach
•One point of entry for all tumor pts
•Streamline work-up
•Appropriate tailoring of treatment
•Reduces follow-up mishaps

Radiation 
Oncology

*once patient is s/p OLT – f/u in 
transplant clinic unless tumor recurs

•Liver directed therapy:        
-Bridge to OLT
-Unresectable HCC

•Cholangioca protocol
•SBRT

*discussion of cases and 
tailoring of treatment



UCM Liver Cancer Algorithm 2017
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Adapted from Bruix J, Sherman M. Hepatology. In press 2010. Available from http://www.aasld.org. Last accessed September 2010. Llovet JM, et al. J Natl Cancer Inst. 2008; 100:698-711.



1. Denovo resection

2. PVE followed by resection

3. Radiation Lobectomy followed by resection

Potential Surgical Algorithms



• Portal Vein Embolization

– Contralateral regeneration – limited by extent of liver disease

– Potential for induction of tumor growth

• Radiation Lobectomy (Y-90)
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Surgical Feasibility: Techniques to Increase FLR



PVE- Induction of Tumor Growth



• High response rates and favorable toxicity profile make this an 
elegant therapy even in patients with underlying liver disease 
(cirrhosis)

– Stress test for the scarred liver

Radiation lobectomy: 

Transarterial Y-90 radioembolization (TARE)



Radiation lobectomy (TARE)
• Phenomenon is characterized by marked 

ipsilateral hepatic lobar volume reduction and 
contralateral lobar volume increase (lobar 
atrophy–hypertrophy complex formation) 



• Tumor control during time interval to hypertrophy

• “Tumor shift” from major vessels to optimize R0 resectability

• Tumor control during mobilization/ manipulation of liver to 
achieve resection

Radiation Lobectomy (y-90)
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• Patients included with liver tumors not candidates for curative resection as their future 
liver remnant (FLR) were inadequate. 

• To assess outcomes in patients who underwent 90Y radiation lobectomy (RL) with the 
intent to hypertrophy the FLR prior to resection.

Radiation Lobectomy: Pilot Study



• Particularly in cirrhotic livers, y-90 is a strong “stress test” on 
cirrhotic/fibrotic livers assessing regeneration capacity; 

• This is of importance in predicting successful outcomes after 
resection – likely with more significance than absolute FLR.   

Lessons Learned:

Physiological Benefits of Radiation Lobectomy



• Difficulties

– increased fibrosis

– scarring to diaphragm/ retroperitoneum

• Benefits

– easily defined resection plane

– relatively bloodless

Lessons Learned:  

Surgical Implications of Radiation Lobectomy



• Adheres to “no touch” oncological principals with relatively necrotic tumor

– Less likely to “spill” tumor cells during liver mobilization

• Aggressive regeneration takes place pre-resection with dead  tumor therefore decreasing 
likelihood that tumor recurrence will be promoted during postoperative regenerative activity.

• Increased FLR allows more generous surgical margins

• Perivascular “shift” increases chance of R0 resection

Lessons Learned: Oncological Benefits of Radiation Lobectomy



Case Studies 



• 56 yo male HCV (+SVR)

– T bili 0.4

– Alb 3.6

– Plts 186

– No ascites

– HVPG 8 mmHg

Patient CR



CR – Pre – 4/19/2014 – FLR 33%



1. Liver Transplant Evaluation / Listing

2. De Novo Surgical resection

3. Surgical resection preceded by PVE

4. Surgical resection preceded by Radiation 

Treatment Options



CR – Post TARE – 4 months



CR Post Volumes – FLR 69%





• 33 yo female

- No hx of liver disease

- RUQ pain

- T bili 0.3

- Alb 4.2

- Plt 233

- AFP 12

Patient ND







Post op day 2 labs:
Tbili 0.6
INR 1.3

Phos 2.2
Cr 0.4

1 year Post op

Path :
Right trisegmentectomy, liver: 
-Well differentiated 
hepatocellular carcinoma 
arising within a hepatocellular 
adenoma



• 49 yo female with PBC

– Alb 3.1

– T bili 1.8

– Cr 0.9

– No ascites

– Plts 143

– HVPG 7 mmHg

Patient HR



3/22/2014: FLR 25%



Post y-90 4/30/2014



Post 4/30/2014: 

Post y-90 – right w/tumor 1752, left 654 = FLR 27%

Post y-90 – right w/o tumor 1091, left 654 = FLR 38%

@ 6 weeks: Left Lobe

- 423gm >>> 654gm

- 64 % increase





1. Denovo resection

2. PVE followed by resection

3. Radiation lobectomy followed by resection

4. Radiation lobectomy/ (Radiosensitizing) 
chemotherapy prior to resection for locally advanced HCC 
and Intrahepatic Cholangiocarcinoma 

Potential Surgical Algorithms And Future Directions…





Clinical History
• 41 yo Caucasian female at 2 weeks post-partum presented with right-sided abdominal 

discomfort

– AST 54, ALT 9, Tbili 0.2, ALP 135

– OSH Abd u/s revealed 10 cm mass in right lobe of the liver

– OSH MRI revealed 10.1 cm mass in inferior right lobe w/ 10 surrounding satellite
lesions

• Segments 2 & 3 noted to be free of disease

– PET scan negative for lesions outside of liver

– AFP 94, CA 19-9 63, CEA 1.7

– OSH Biopsy revealed moderate-poorly diff adenocarcinoma



R

Right lobe- 1329 cc

Segment 4- 282 cc

Segment 2/3- 336 cc 

(17%)



10/2017:
CT performed  

to measure 
liver volumes 

11/1/17:
Started 

neoadjuvant 
capecitabine 
1000 mg/m2

41 yo ♀︎

Timeline of Care 



41 yo ♀︎

10/2017:
CT performed  

to measure 
liver volumes 

11/1/17:
Started 

neoadjuvant 
capecitabine 
1000 mg/m2

11/24 & 12/29/17:
R lobar TARE & 

4a/4b TARE

41 yo ♀︎

Timeline of Care 



Segment 2/3- 34%, 
Free of disease 



Timeline of Care 

10/2017:
CT performed  

to measure 
liver volumes 

11/1/17:
Started 

neoadjuvant 
capecitabine 
1000 mg/m2

41 yo ♀︎

2/6/18:
Underwent 

extended right 
trisegmentectomy 

11/24 & 12/29/17:
R lobar TARE & 

4a/4b TARE



Intraoperative Findings



Gross Pathology





• T bili 1.5

• Alk phos 86

• AST/ALT 239/174

• Phos 3.2

• INR 1.6

Post op day 1
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Remainder of Course

• All margins clear, no positive LNs

– 14 satellite lesions
• Discharged on POD #3

• 1 month CT free of disease

• Starting 8 more cycles of capecitabine

• Found to have FGFR2 fusion 

– Future drug target in clinical trials



Timeline

Phase 1
Chemotherapy

Phase 2
TARE

Phase 1
Chemotherapy

(continued)

Phase 3
Surgery

Phase 4
Adjuvant Therapy 

(Chemo +/-
Radiation)



Neoadjuvant TARE + Gem/Cis for Potentially 
Resectable Intrahepatic cholangiocarcinoma

• Chemotherapy lead-in (9 weeks) to define disease biology and treat 
micrometastatic disease

• FOLFOX as an alternative to gem/cis for patients with biliary obstruction

• Post TARE Gem/Cis (as shown) more capecitabine, or observation?

Gem+ Cis

3cycles (9 weeks)

TARE + 
Capecitabine

(3 weeks)
Surgery

Gem+ Cis

3cycles (9 weeks)

Restage Restage
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PRE POST

Seg 4 
Administration
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3 months Post resection
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Seg 4

Seg 5/8

PETCT
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3 months CT 3 months PET



1 year post op
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• Decisions about optimal personalized treatment plans for patients with 
liver tumors requires a multidisciplinary evaluation including interventional 
oncology, hepatology, surgery, and medical oncology to plan novel 
strategies to offer successful surgical options

• 90Y Radiation lobectomy is an important new component of the MD 
treatment algorithm for liver tumors

– Lobar vs segmental TARE (dosing)

– Surgical timing post TARE (3,6,12 weeks post TARE)

– Optimal surgical approach

Conclusion
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Gut 2019;68:335-346
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• International consensus document on surgical approaches to post TARE liver resection

• Prospective multicenter study to assess clinical oncological outcomes benefit of 
radiation lobectomy/ segmentectomy 

• Biomarker study

– To assess tumor response to y-90 treatment

– Assessment of perioperative circulating tumor cells

Next steps – opportunities for research

Gut 2019;68:335-346
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