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Colorectal Cancer with Liver Metastases:  
A Multidisciplinary Perspective
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Panel 

• Surgical Oncology 
– Dr. Daniel Anaya Moffitt Cancer Center 

• Medical Oncology 
– Dr. Craig Lockhart, University of Miami 

• Pathology 
– Dr. Gregory Lauwers, Moffitt Cancer Center 

• Radiation Oncology 
– Dr. Kathryn Hitchcock, University of Florida 

• Interventional Radiology 
– Dr. Beau Toskich, Mayo Clinic 
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Learning Objectives 
  
Metastatic disease is resectable until proven otherwise 

• Understand how multidisciplinary evaluation at first contact contributes to 
treatment planning, sequencing and identifying curable disease 

• Recognize when surgery is indicated and what steps lead to surgical candidacy 

• Outline the role of chemotherapy 
– Regimen 
– Timeline 
– Toxicity management 
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• Outline the role of radiation therapy 
– High dose treatment for local control 
– SBRT 
– Palliation of symptoms 

• Outline the role of Interventional Radiology 
– Surgical optimization techniques 
– Palliative interventions for nonsurgical patients 

• Understand the role of pathology review after surgery 
– Post chemotherapy response 
– Quality of liver after chemotherapy 



Florida Society of Clinical Oncology:   The Voice of Oncology in Florida

• Multidisciplinary team approach for GI malignancies has become routine over the 
past two decades 

– NCCN Guidelines 

• Impacts staging decisions 
– MDT rectify 20% of the referral diagnoses 

• Impacts treatment and adherence to guidelines 
– Pretreatment plan certainty is high, but changes are made in up to 1/3 of patients 

after MDT review 

• More timely implementation of the treatment plan 
– Median number of days from first visit to treatment initiation changes from 24 days 

to 17 days 

• Potential impact on outcomes 
– 3-year survival rate increasing from 25.6 to 38.2 % (P < 0.001) due to increase in 

surgical referral

Basta et al. Ann Surg Oncol. 2017;24(9):2669-2678.  
Basta et al. Ann Surg Oncol. 2016;23(8):2430-7. 
Oxenberg et al. Ann Surg Oncol. 2014;22(5):1533-9. 
Lan et al. Int J Colorectal Dis (2016) 31: 403.  
Ehab et al. AHBPA 2019 
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Case 1: Dr. Sofia Palacio 

Hematology/Medical Oncology 
Fellow, University of Miami

Courtesy of Dr. Daniel Anaya
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A 54 year old woman presented with progressive abdominal pain 
– Initial evaluation 

• CT revealed ‘colitis’ 
– Readmitted within 2 weeks with worsening pain 

•  Repeat CT abdomen/pelvis 
– Multiple liver lesions, likely hemangiomas 

– Inflammatory bowel disease at terminal ileum but 
cannot exclude tumor at IC valve 

– Distended proximal bowel 

– Worsening ascites 
• Unable to tolerate bowel prep for colonoscopy 

• Taken to OR for laparoscopic right hemicolectomy 
• CBC, CMP normal 
• CEA post operatively – 22.1
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Surgical pathology 

• Right colon, appendix, ileum 
– Low grade colonic adenocarcinoma, 6.5 cm 
– LVI, PNI present 
– 8/14 LN positive 
– T3N2Mx 

• MLH1, PMS2, MSH2 and MSH6 intact  

• KRAS mutated (p.G13R)
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• Panel: what would you consider next: 

– Are these lesions worrisome for 
metastatic disease? 

– Is there a role for more imaging?
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• PET
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• Panel, can you comment on the role of 
biopsy at this point? 
– Second primary in ovaries? 
– Residual disease at surgical site? 
– Liver biopsy?  

• Are these areas important to biopsy 
for surgical assessment?
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• Patient had colonoscopy with biopsy 
– Enteric mucosa with erosion, no dysplasia 

or tumor 

• Ovarian FNA 
– Adenocarcinoma, favor colorectal 

primary (PAX-8 negative) 

• Liver biopsy 
– Metastatic adenocarcinoma
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• Patient presented for MDT discussion 

• Options 
– Systemic chemotherapy with palliative 

intent 

– Multi-step treatment with onco-surgical 
strategies with curative intent
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CRAIG LOCKHART, M.D.M.H.S 

Professor of Medicine 

Chief, Division of Medical Oncology 

Sylvester Comprehensive Cancer Center 

Miller School of Medicine 

University of Miami

MEDICAL ONCOLOGY 
PERSPECTIVE
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Approach to a New Patient
• Resectable  metastatic disease – Curative potential 

•Oligometastatic liver or lung mets  
• “Borderline” resectable disease – Curative 
potential 
•Usually only refers to conversion of unresectable 
liver mets to resectability 

•ORR is critical in these cases 
• Unresectable disease – Palliative therapy 

•Multiple lung mets 
•Extensive bilobar liver mets 
•Extensive lymph node disease 
•Bone, subcutaneous mets
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EORTC 40983

Nordlinger B, et al. Lancet. 2008;371:1007-1016

• Primary endpoint: PFS 
• Secondary endpoints: OS, complete resection
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Nordlinger B, et al. Lancet. 2008;371:1007-1016  
Nordlinger B, et al. Lancet Oncol. 2013;14:1208-1215

• 5-yr OS rate was not significantly 
different (51.2% vs 47.8%; P = 0.34)

EORTC 40983: PFS
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Treatment of Advanced CRC
Progress with Treatment 
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TRIAL REGIMEN N ORR (%) PFS 
(mo.)

OS (mo.)

BICC-C FOLFIRI + Bev 57 57.9 11.2 28.0

TREE 1/2 FOLFOX + Bev 71 52 9.9 26.1

TRIBE FOLFOXIRI + Bev 252 65.1 12.1 31.0

CRYSTAL FOLFIRI + Cetux 599 46.9 8.9 19.9

OPUS FOLFOX + Cetux 344 46 9.0 __

CAIRO-2 CAPOX + Bev + 
Cetux

755 52.7 9.4 19.4

ORR with Common Regimens
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Sidedness Matters?

Venook A et al. ASCO 2016. Abstract 3504

• Left-sided 
primary tumors 
are associated 
with longer OS 

• Location may 
help to make 
therapeutic 
decisions Right ! Bevacizumab Left ! Cetuximab
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Conclusions
• We need to consider eventual surgical 

resectability when evaluating a new 
patient with metastatic CRC – 
Multidisciplinary Tumor Board 

• Targeted therapies in CRC combine 
well with and improve chemotherapy 
outcomes 

• Toxicities of targeted therapy are 
mostly predictable 

• Develop comfort with management 
and mitigation of common, non-
serious, AEs
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Case 1 

• MDT discussion recommended 
neoadjuvant chemotherapy
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• Completed 7 cycles of treatment 
– Oxaliplatin removed at cycle 5 

• Restaging CT TAP 
– Interval decrease in size and 

enhancement of hepatic metastases 
– No new metastatic disease
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• In preparation for surgery, the patient 
underwent right portal vein 
embolization
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• Next day 

– Exploratory laparotomy, IOUS  
– Partial liver resection segment 2, wedge 

resection segment 2, wedge resection 
segment 3, microwave ablation of 
caudate 

– Linear hepatotomy 
– TAH-BSO, left ureterolysis
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• POD 9 
• Return to OR 

– Right hepatectomy and cholecystectomy
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• All lesions – CRCLM, negative margins 
– Segment 2, partial resection 

• Metastatic adenocarcinoma; TRG 5 

– Segment 2, wedge resection 
• Metastatic adenocarcinoma; TRG 5 

– Segment 3, wedge resection 
• Metastatic adenocarcinoma; TRG 5 

– Ovary and fallopian tube R and L 
• Ovary with metastatic adenocarcinoma 
• Fallopian tube with no evidence of 

malignancy
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• Right hepatectomy 
– Metastatic adenocarcinoma; TRG 4 
– Negative margins 

• Gallbladder, cholecystectomy 
– Mild chronic cholecystitis



Florida Society of Clinical Oncology:   The Voice of Oncology in Florida

Gregory Y. Lauwers, M.D.  
Senior Member & Director GI Pathology Service  

H. Lee Moffitt Cancer Center & Research Institute  
Departments of Pathology & Cell Biology and Oncologic Sciences 

University of South Florida                           

PATHOLOGY OF 
COLORECTAL LIVER 

METASTASES
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Pathologic evaluation of Colorectal 
Liver Metastases [CRLM]: 

1. Identification of the tumor. 
2. Status of the resection margin.  
3. Response to therapy. 
4. Chemotherapy adverse effect.
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Resection margins of CRLM

• A margin is positive if a tumor is 
microscopically present at the 
margin. 

• Dictate a worse outcome. 
• Clearance to be recorded. 

– Significance is not entirely clear.  
– Surgical / anatomic limitation

Pai KP.  Modern Pathol 2017;261;1-20
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Response to Neo-adjuvant therapy

• Complete pathologic response is 
associated with improved survival.  
– 76% 5-year overall survival vs. 45% for 

those with residual tumor  
– Achieved only in 4% of the cases (n=767) 

• Regimens were non uniform. 
• Newer regimens may increase the response 

rate. 

Adam R.  J Clin  Oncol 2008;26;1635-1641
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NO NECROSIS NECROSIS
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Tumor regression grade (TRG) scoring system  
• TRG1, absence of residual cancer; 
•  TRG2, rare residual cancer cells scattered 

throughout the fibrosis; 

Rubbia-Brandt L.  Annals Oncology 2007;18;299-304
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• TRG3, more residual tumor cells but fibrosis 
predominates;  

• TRG4, residual cancer cells predominate over 
fibrosis;  

• TRG5, no signs of regression. 
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Major Response

Partial Response

No Response

Major Response

Partial Response

No Response

Rubbia-Brandt L.  Annals Oncology 2007;18;299-304
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FEATURES CONSEQUENCE

Portal vein invasion Decreased survival

Bile duct invasion Not definitive

Lymphatic invasion Not definitive

Hepatic vein 
invasion

Not definitive

SIGNIFICANCE OF OTHERS CHARACTERISTICS
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Fibrous 
Capsule

Thickness of the fibrous capsule improves 
survival
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OxaliplatinSinusoidal Obstruction Syndrome
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Chemotherapy related toxicity 

• Sinusoidal distention [sinusoidal obstruction 
syndrome] 
– Oxaliplatin 

• Increased risk of major morbidity 
• Nodular Regenerative Hyperplasia 

– 5FU 
• Steatosis 

– Irinotican, 5-FU and others 
• Increased risk of liver surgery specific complications 

• Hepatitis  
– Regorafenib 

• Idiosyncratic hepatitis-rarely fatal (0.33%)

Zhao J. BJS 2017,104:990-1002 
Uetake H. Clinical Colorectal Cancer 2018;e49-58
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Chemotherapy Related Toxicity

• Chemotherapy- related injury should be 
reported. 

• However, liver injury does not appear to 
affect long-term outcomes. 

• Yet,  treatment response is decreased in 
patients with more severe sinusoidal 
lesions.

Vigano L. Ann Surg. 2013:258;731-740
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Case 2: Dr. Bilal Farooqi 

Hematology/Medical Oncology 
Fellow, University of Florida

Courtesy of Dr. Daniel Anaya
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• A 53 year old man presented to his primary care 
physician with rectal bleeding. No prior 
colonoscopies. 

• PCP did not palpate any masses on exam and 
referred to Gastroenterology for evaluation 

• Colonoscopy identified fungating, non-obstructive 
mass located 14-18 cm from anal verge 

• Biopsied as adenocarcinoma, moderately 
differentiated 

• CBC, CMP normal. CEA elevated at 16.1
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• Dr. Anaya, this patient resectable? 

• Dr. Lockhart, is systemic treatment first 
line treatment reasonable? Does 
bleeding tumor concern your decisions? 

• Dr. Hitchcock, is there a role for 
radiation treatment in this bleeding 
patient?
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Kathryn Hitchcock, M.D. 

Assistant Professor  
Division of Radiation Oncology 

Shands Hospital 
College Of Medicine 
University of Florida

RADIATION ONCOLOGY 
PERSPECTIVE
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Roles of RT in metastatic colorectal ca: 
1. Stereotactic RT to liver to obliterate one/few mets 

JCO 2009

1y    
95%

2y    
92%

Local Control

100% LC for tumors < 3 
cm

Toxicity: 
• 0 RILD 
• 0 G4-5 
• Before modern computing, used few beams, hard on 

skin
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• Roles of RT in metastatic colorectal ca: 

2. In rectal cancer, neoadjuvant to resection of primary 
if considered after strong chemo response 

3. To palliate, especially primary tumor

27 studies 

Pooled . . . positive responses were reported for pain (78%), bleeding 
and discharge (81%), mass effect (71%) and other pelvic symptoms 
(72%). 
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Case 2 

• Short-course stereotactic radiation – 5 Gray 
per fraction x 5 days 

• Systemic chemotherapy 
– FOLFOX x 8 cycles 
– 5-FU/leucovorin and bevacizumab x 2 cycles 
– 5-FU/leucovorin x 8 cycles 

• CEA decline to 3.7
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• Exlap  

• Right hepatectomy  

• Wedge resection segment 3 
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Pathology 
• 6 lesions 

– Fibrosis 
– No viable cells – complete pathologic 

response 
– Tumor Response Grade 1 

• Margin – 1.5cm  

• Mild steatosis
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• Adjuvant therapy 
– 3 cycles of 5-FU/leucovorin 

• Restaging with no evidence of 
disease
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• Panel: Primary is still in place, what is 
the next step?
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• 6 weeks after completion of adjuvant 
therapy – hand-assisted laparoscopic low 
anterior resection with diverting loop 
ileostomy 

• Pathology report 
– Scar tissue with no viable cancer cells (Tumor 

Response Grade 1) 
– Complete pathologic response 
– Intact mesorectum – 4 lymph nodes, all 

negative
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Daniel Anaya, M.D. 

Senior Member and Chief of GI Surgery 

Head of Hepatobiliary Section 

Department of Gastrointestinal Oncology 

Moffitt Cancer Center

SURGICAL ONCOLOGY 
PERSPECTIVE
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CRCLM – Treatment & Outcomes
Treatment Median OS 5-year OS

Supportive care 6-9 months 0%

Historic reports (1960-1990)

Chemotherapy (5FU/LV) 12-14 months < 5%

Liver resection 35 months 20-30%

Current reports  (2000-2016)

Chemotherapy (FOLFOX/
FOLFIRI +/- Bio) 24+ months <10%

Ablation 30 months 20%

Chemotherapy + ablation 35-40 months ?

Liver resection 74 months 58% 
25% (10-year OS = cure)
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CRCLM – Liver Resection

Kopetz S et al. JCO 2009Orcutt & Anaya et al. ASO 2017

16%
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CRCLM – Presentation

Incidence 
Liver metastasis 

30-50% 

Leporrier J et al. BJS 2006

5-20% 80-95%

Resectable Unresectable
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CRCLM – Treatment Goals
• Complete – R0 resection 
• Adequate residual liver 

• 2 contiguous segments 
with adequate inflow/
outflow and biliary 
drainage 

• Functional liver 
remnant (volume/
function)  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinp-2267HLAhXI7yYKHZNTA7oQjRwIBw&url=http://www.smyrlis-laparoscopic.gr/com/75_Pathhseis-hpatos&psig=AFQjCNF3Mn7UB_32A8DZfB4jpoi2EFEZVg&ust=1457552256529017
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CRCLM – Treatment Goals
• Complete – R0 resection 
• Adequate residual liver 

• 2 contiguous segments 
with adequate inflow/
outflow and biliary 
drainage 

• Functional liver 
remnant (volume/
function)  

*Surgery/resection = oncologic 
benefit

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinp-2267HLAhXI7yYKHZNTA7oQjRwIBw&url=http://www.smyrlis-laparoscopic.gr/com/75_Pathhseis-hpatos&psig=AFQjCNF3Mn7UB_32A8DZfB4jpoi2EFEZVg&ust=1457552256529017
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CRCLM – Presentation

15-30% 70-85%

Resectable Unresectable

Multiple lesions 
Larger lesions 
Bilobar tumors 

Synchronous disease 

Geriatric population
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5-20% 50-75%

Resectable Unresectable
10-20%15-30%

Borderline

Technically unresectable 
Close margins 

Vein involvement 
Small liver remnant 

High burden disease 
Multiple-bilobar disease 

(liver) 
Extrahepatic disease 

Recurrent CRCLM 
Biologic markers 

Other scores
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5-20% 50-75%

Resectable Unresectable
10-20%15-30%

Borderline

Multiple lesions 
Larger lesions 
Bilobar tumors 

Synchronous disease 

Geriatric population

All other 
Progressive disease 

Poor biology 

No surgical candidates

Technically unresectable 
Close margins 

Vein involvement 
Small liver remnant 

High burden disease 
Multiple-bilobar disease 

(liver) 
Extrahepatic disease 

Recurrent CRCLM 
Biologic markers 

Other scores
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Liver Resection for CRCLM

• Good surgery – results 
• Postoperative morbidity/mortality 
• Negative margins 

• Surgical strategy – long-term 
• Parenchyma-sparing* / Combined resection 

• Multimodality treatment (chemo) 
• Sequence / # cycles 

• Oncosurgical strategies***
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• Oncosurgical strategies 
1. Conversion chemotherapy 
2. Preoperative portal vein embolization 
3. Staged hepatectomies 
4. ALPPS 

5.  Oncologic considerations 

6.  Future: immunotherapy, chemo delivery

Liver Resection for CRCLM
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1. Conversion Chemotherapy

Adam R et al. Ann Surg 2004

• Unresectable (mixed) 
• Large burden - liver 
• EH disease (38%) 
• Small liver remnant 

• Chemotherapy 
• Median 10 cycles 

• Other therapies (30%) 
• PVE 
• Staged hepatectomy 
• +/- RFA 

• Outcomes 
• 7% CR 
• Survival
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Masi G et al. Ann Surg 2009

• Pooled analysis – phase II/III studies / unresectable 
• Median cycles 11 - RR 70% - CR 11% (resected) 
• Outcomes: higher resection / OS

34% Liver only

1. Conversion Chemotherapy
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Masi G et al. Ann Surg 2009

• Differential 
benefit in long-
term survivors 

• Liver toxicity: 
SOS, steatosis, 
steatohepatitis

1. Conversion Chemotherapy
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• Which chemotherapy / regimen to 
use 
• Efficacy – Survival outcomes 

• RR / “downstaging” 
• Curative-intent surgery 
• Liver toxicity 

• Tumor features – location / 
biomarkers 

1. Conversion Chemotherapy
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• Liver Toxicity – CALI 

• Steatosis 

• Sinusoidal Obstructive Syndrome 
(SOS) 

• Steatohepatitis

1. Conversion Chemotherapy
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Regimen RR Conversion / 
Resection

5-year OS 
(median) Comments

5FU/LV ~40% 11%

FOLFIRI ~40-50% 3-12 33% -9 cycles 
-Steatohepatitis

FOLFOX ~50-60% 4-40% 33%      
(26-42m)

-10 cycles 
-SOS

FOLFOXIRI ~70% 19 (34%*) 42%     
(40-60m*)

-11 Cycles 
-More toxic

+ Bevacizumab ~10% 49-60%*
-FOLFOXIRI >     

FOLFOX / 
FOLFIRI

+ Cetuximab ~10-20% 16-34% (54m)
-RAS wt 

-FOLFOX  / 
FOLFIRI

* Liver-only metastatic disease

1. Conversion Chemotherapy
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2. Portal Vein Embolization

• Small - future liver remnant (FLR) 
• Common cause of unresectability 
• Multifocal/bilateral, large, poorly 

located 
• Major resection 

• Small FLR 

• Extensive chemotherapy
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• Primary goal – Hypertrophy FLR 
• Allows for (safe) operation – outcomes 
• “Sufficient” residual liver - FLR

Ribero D et al. Br J Surg 2007 
Kishi Y et al. Ann Surg 2009

2. Portal Vein Embolization



Florida Society of Clinical Oncology:   The Voice of Oncology in Florida

• FLR volume – Indications

Normal Liver Cirrhosis

< 20% < 30% < 40%

Extended chemotherapy  
Steatohepatitis

Abdalla EK. Arch Surg. 2002. 
Consensus Statement. Ann Surg Onc. 
2006 
Anaya DA et al. Semin Intervent Radiol 
2008

2. Portal Vein Embolization
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Segments 1-3 = 420cm³ = 25%
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Segments 1-3 = 549cm³ = 33%
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Orcutt & Anaya et al. Front Surg 2016
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• Outcomes – Efficacy of PVE

Abulkhir A et al. Ann Surg 2008 
Shindoh J et al. J GastroIntest Surg 
2013

2. Portal Vein Embolization
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• Outcomes – short-term outcomes / OS

Yamashita s et al. W J Surg 
2013

2. Portal Vein Embolization
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3. Staged Hepatectomy
• 2-stage liver resection 
• Bilateral liver metastasis 
• Not amenable to one-stage approach 

• 1st stage – resect one side disease +/- 
primary 

• +/- PVE contralateral tumor-bearing liver 
• Adequate recovery 
• Re-image: hypertrophy + no progression 
• 2st stage – resect tumor-bearing liver 

(larger)
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69 y/o F - rectal cancer and CRCLM 

• Bilobar – unresectable CRCLM 
• Small FLR 
• Biologic behavior ?
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• Combined strategies 
• Preoperative chemotherapy – 88% 
• PVE 76% 

• Success rate – 77% complete 2-stage 
• Major hepatectomy – 84% 

• Morbidity – 17% & 40% 
• Mortality – 0.5% & 3%

Lam VWT et al. HPB 
2012

3. Staged Hepatectomy
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• Outcomes – Overall survival

Brouquet A, et al. JCO 2011                      Wicherts DA, et al. Ann Surg 
2008   

3. Staged Hepatectomy
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• “Associating Liver Partition and 
Portal Vein Ligation for Staged 
Hepatectomy” 
• Two-stages within 1-2 weeks 
• First stage with PV ligation and 

hepatotomy 
•  Faster and Higher hypertrophy

Schnitzbauer AA, et al. Ann Surg 2012

4. ALPPS
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N= 100 (49 vs. 48) 

ALPSS TSH p

Median # lesions 8+/-4 8+/-5 0.48

% FLR growth 
reached

92% 47% <0.001

Resections rate 92% 57% <0.001

Sandstrom P, et al. Ann Surg 2018
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Moris D, et al. World J Surg 2018
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• Predictive and prognostic factors 
• Anatomic and tumor-burden (CRS – other) 

• Molecular markers 
• Extent / site of EH disease 
• Kras/BRAF/MMR, other 

• Novel markers – biology 

***RESPONSE TO CHEMOTHERAPY***

5. Oncologic Considerations
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Blazer 3rd DG, et al. JCO 2008 Chun YS, et al. JAMA 2009

Response to chemotherapy and survival
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• Multimodality therapies – 
immunotherapy 
• Preoperative vaccine injection CRCLM 

• Direct kill effect 
• Abscopal effect 

• Chemotherapy modeling 
• Tumor-site chemotherapy concentration

6. Future (examples)
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• Chemotherapy modeling

6. Future (examples)

Anaya DA, Haider M,  et al. Preliminary results – Under review

 

• Predict response 
• Guides regimen/dose 
• Alternative models of delivery
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• Liver surgery and systemic 
treatment of CRCLM have improved 
outcomes  

• Goal = multimodal treatment 
• Includes surgery 

• Outcomes critical but not sufficient 

• Appropriate use of combined therapies is 
essential

Summary and Conclusions
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• Borderline – Conversion to 
resectable 

• Oncosurgical strategies 
• Understanding of biologic behavior 
• Chemotherapy / PVE 
• Surgical approaches 

• Evolving / novel approaches 
• Molecular profiling 
• Immunotherapy / chemotherapy modeling

Summary and Conclusions
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Case 3: Sonikpreet Aulakh 

Hematology/Medical Oncology 
Fellow, Mayo Clinic 
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• A 49 year old woman presented to local 
ER with severe abdominal pain and 
distention 

• CT abdomen/ pelvis:  
    1. obstructing rectosigmoid mass 
    2. multiple presumed liver metastases 

• Underwent palliative resection 
rectosigmoid colon with end colostomy
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Pathology 

• 5.5 X 4.5 cm low grade colonic adenocarcinoma w serosal 
penetration 

• Lymphovascular invasion present 
• Perineural invasion indeterminate  

• 5/12 nodes involved 

• Margins clear  

Mutational analysis: 
• BRAF WT 
• KRAS WT 
• NRAS WT 
• Microsatellite instability negative by PCR
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• CT Chest: Tiny pulmonary nodules 

• PET: Hypermetabolic abdominal 
adenopathy 

• 3 phase Liver CT: Multiple bilobar liver 
metastases occupying approximately 
2/3 hepatic parenchyma
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Beau Toskitch, M.D. 

Assistant Professor  

Division of Interventional Radiology 
The Mayo Clinic, Jacksonville

INTERVENTIONAL 
RADIOLOGY 

PERSPECTIVE
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Ablation for mCRC
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• Phase II study, only of its kind: 
• 119 Patients randomized to CT (FOLFOX plus 

Avastin from 2005) vs CT + RFA for up to 9 lesions 
• Conversion to resection 11% vs 45% 
• Median OS was mos 40.5 vs 45.6 mos (p .010) 
• 8 year OS was 8.9% vs 35.9% (p .010) 
• 8 year PFS was 2% vs 22% (p .005) 
• …likely never to be repeated
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… local control per lesion did not differ greatly between RFA and surgical 
resection.
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Ablation is a well tolerated, curative 
intent, therapy when applied to the 

correct candidate for many malignancies
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Neoadjuvant Ablative 
Radioembolization
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Neoadjuvant “Radiation Lobectomy”  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• Synchronous mCRC 
• Neoadjuvant RL with doses ranging from  
• 50-392 Gy (3 glass, 1 resin) 
• No systemic therapy toxicity or > G1 

CTCAE AW 
• Right hepatectomy from 2.5 to 9 months 

post RL 
• 50% CPN 
• No postoperative liver failure in cohort
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Synchronous presentation: 
51 y/o female with sigmoid junction primary and 10 

cm  
hepatic mass
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May 16 CEA = 154.4

Right hepatic lobe radiation lobectomy with concurrent FOLFOX / dBev
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July 7 CEA = 1.8

   Path report:  
 “Extended right lobectomy: 
           - Liver with necrotic nodules, 5.2cm and 2.4cm. 
           - No viable tumor is seen. 
          - Background liver with no significant steatosis or fibrosis.” 
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Palliative radioembolization  
for mCRC



Florida Society of Clinical Oncology:   The Voice of Oncology in Florida

SIRFLOX, FOXFIRE, and FOXFIRE-Global Combined Analysis:  
Response (Per Protocol Population)
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n  Events
 Median 
549  411
  23.3 
months 
554  433
  22.6 
months

HR=1.04 (95% CI: 0.90–1.19) 
P-value=0.609 
Overall survival=1103
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Author N Treatment ORR, % SD% ‡TTP or †PFS, mo Survival, mo

Hendlisz1 
Level 1

44 Resin microspheres* + 
5-FU 
5-FU  
(Resin microspheres* 
@PD)

10 
0 

(P=.22)

76 
35 

(P=.001)

5.5‡/4.5 
2.1 

(HR: 0.38‡/0.51, P=.003‡/.
03)

10 
7.3

Seidensticker2  
Level 3

29 Resin microspheres* 
BSC (matched-pairs)

41 
NR

17 
NR

5.5† 
2.1† 

8.3 
3.5 

(HR: 0.26, P<.001)

Cosimelli3 
Level 2

50 Resin microspheres* 24 24 4† 12.6

*Y-90 resin microspheres cross-over was allowed upon progression;  
†PFS, Progression free survival;  
‡TTP liver;  
§retrospective data.

PD=progressive disease;  
SD=stable disease;  

ORR=objective response rate;  
TTP=time to progression

SIRT Salvage Options

Author N Treatment ORR, % SD% ‡TTP or †PFS, mo Survival, mo

Grothey4 
Level 1

505 
255

Regorafenib 
BSC

1 
0.4

41 
15

1.9 
1.7 

(HR:0.49, P<0.001)

6.4 
5 

(HR: 0.77, P.0052)

Mayer5 

Level 1
534 
266

TAS-102 
BSC

1.6 
0.4

44 
16

2.0 
1.7 

(HR: 0.48, P<0.001)

7.1 
5.3 

(HR: 0.77, P.0052)

Systematic Salvage Options
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Thank You


