
My approach to Liver Metastases

C. T. Sofocleous, MD, PhD, FSIR, FCIRSE
Professor Interventional Radiology, Weill-Cornell Medical College 
Interventional Oncology; Memorial Sloan Kettering Cancer Center

sofoclec@mskcc.org



Disclosures 
• Research Support: 

- National Institute of Health (NIH) 
R21 CA131763-01A1; R21 CA128391-02; R01 CA240569-01

- Industry:
SIRTEX Medical Inc: Phase I Trial Y90 Post HAI: Clinical CRC 2013/
Active 2020: Y90 Pathologic Changes Correlation to Dosimetry

BTG: 2016 EPOCH Trial, BSX/BTG Active: 2021: Y90 Pathologic Changes
Correlation to Dosimetry

Ethicon: AC Software, Registry

• Consultant, Advisory Boards: 

- J&J/ Ethicon
- Terumo
- BTG/Boston Scientific 
- SIRTEX
- Varian



Not all Liver Mets are Equal

Surgery the ONLY Option Local Cure other than  RX?How about Multifocal Disease 



Systemic Therapy +/- RFA

CLOCC trial
SURVIVAL Median

Months 
3 5 8 

years 
P value 

chemo 40.5 55.2 30.3%           8.9% 0.01

Chemo+RFA 45.6 56.9 43.1.%        35.9%

Ruers et al, Annals of Oncology 2012
Ruers et al ASCO 2015; JCO 33, abstract 3501

Ruers et al: JNCI Natl Cancer Inst (2017) 109 (9): djx015 

Level 1 evidence 





Current Status: Imaging Modalities

Computed Tomography

Positron Emission
Tomography

PET/CT 

Magnetic Resonance
Imaging
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PET/CT: Important in evaluation of disease

47 yo male metastatic colorectal cancer  CLM Referred for Ablation 
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PET CT recommended prior to CLM Referred for  any debulking 

Colon Cancer: Benson AB 3rd,  eta al:  National Comprehensive Cancer Network. J Natl Compr Canc Netw. 2021

NCCN Guidelines  

Evaluate Extend 
of disease  



Non-surgical candidate/Recurrence post Resection
Limited Number of tumors (<4)
Relatively Small Tumor (<5cm)

Ideal Candidate: 
Solitary lesion < 3cm 

Surgical  Candidate
Test of Time 
Intraoperative RFA

Gillams A, Solbiati L et al: Eur Radiol. 2015 May 22.  Thermal ablation of CLM: A position paper by an international panel of
ablation experts the interventional oncology sans frontieres meeting 2013 

Ablation for CLM: Indications



43 yo with CLM 18 months post resection of primary 

Non anatomic liver resection 2012 
Hepatic Arterial Chemotherapy 2102-2014
Systemic chemotherapy 2 years post wedge resection  new CLM  

4 years post MWA  6 weeks post MWA  MWA 
CLM 2 years post MWA  



Shady W, Solomon SB, Kemeny NE, Sofocleous CT: Comparison of RFA and MWA in the treatment of CLM; JVIR 2018

NO LTP FOR MARGIN OVER 10 mm!

Kurilova I et al: Clinical Colorectal Cancer 2021



Test of Time Approach: Ablation ahead of Surgery 

53/88
Complete necrosis 

98%
SPARED 
Surgery

44% treated by RF

56% Multifocal Mets 

Livraghi et al; Cancer 2003; 97:3027-3035.

52/88, 59% patients
SPARED 

Unnecessary 
Surgery



34 yo with CLM 15 months post resection of primary 

Resection vs Ablation

Peripheral can 
be treated with 

A0

Central: 
IRE anyway!!!

Percutaneous 
with 

Test Of Time



MWA and IRE 

6 weeks Post MWA and IRE 



Tumor Progression and Survival

Solbiati L, et al Radiology;263(5):958-68



Example of of Surveillance and retreatment 
39 yo male post resesction and HAIP 

10.2013

3.2014 11.2014 11.2014

4.2015

3.2016

2.2017



Example of of Surveillance and retreatment 
39 yo male post resection and HAIP  4 years Follow-up 

POST 7 MWAs  in 4 years 



Technical Considerations: Is  R0 / A0 feasible? 

86 yo male with metachronous CLM
History of Lymphoma (NED over 2 years)

AJCC pT2N1B stage III with LVI
6 months 5 FU/not tolerating Ox and Irinotecan

TIA /Afib

1 year post primary resection CEA: 44 
Solitary Metastasis 53 x 48 mm

Technical Resectable but comorbitidies preclude 
Resection

Technically Impossible to achieve A0

Kurilova I, et al: Radiation segmentectomy of hepatic metastases with Y-90 glass microspheres. Abdom Radiol (NY). 2021 Feb 19. doi: 10.1007/s00261-021-02956-6. 
PMID: 33606062.



Seg 5: 63.4 mCi, net radiation dose – 216.6 Gy
Seg 8: 26.3 mCi, net radiation dose 180 Gy 

6 weeks post

Post Glass Y90 



60 yo Female with chemorefractory  
Mutifocal CRC Liver POD/Minimal EHD Post-

multiple prior therapies  



other case . 2 years after SIRT. The latter case presented with
portal hypertension (splenomegaly and thrombocytopenia) and
subsequently developed hepatic insufficiency consistent with prior
subclinical radiation hepatitis.23 A third (nonfatal) case of hepatic
failure in a SIRT patient occurred 1 day after resection of liver
metastases.

DISCUSSION

SIRFLOX is the first large phase III randomized controlled trial to
assess the efficacy and safety of a liver-directed therapy in patients

with mCRC. Unlike previous studies combining SIRT with first-
line fluoropyrimidine-based chemotherapy in patients with
mCRC, the SIRFLOX study failed to show an improvement in
median PFS at any site with the addition of SIRT. The addition
of SIRT significantly improved median PFS in the liver by
7.9 months, corresponding to a 31% risk reduction. OS data from
a combined analysis of SIRFLOX and two other first-line studies
are awaited to determine whether this substantial gain in control
of existing liver metastases translates into a significant gain in
survival.

The site and pattern of first disease progression in control and
SIRT patients offer insight into the apparent discordance between

HR, 0.93; 95% CI, 0.77 to 1.12; P = .43 
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Fig 3. Kaplan-Meier analysis of progression-
free survival at any site (intent-to-treat pop-
ulation) determined by independent centralized
imaging review. bev, bevacizumab; HR,
hazard ratio; mFOLFOX6, modified fluo-
rouracil, leucovorin, and oxaliplatin; SIRT,
selective internal radiation therapy.
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Fig 4. Cumulative incidence of liver pro-

gression (intent-to-treat population) deter-
mined by independent central image
reading, accounting for the risk of death or
progression outside the liver. bev, bev-
acizumab; HR, hazard ratio; mFOLFOX6,
modified fluorouracil, leucovorin, and oxali-
platin; SIRT, selective internal radiation
therapy.
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Folfox
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A B S T R A C T

Purpose
SIRFLOX was a randomized, multicenter trial designed to assess the efficacy and safety of adding
selective internal radiation therapy (SIRT) using yttrium-90 resin microspheres to standard fluo-
rouracil, leucovorin, and oxaliplatin (FOLFOX)–based chemotherapy in patients with previously
untreated metastatic colorectal cancer.

Patients and Methods
Chemotherapy-naı̈ve patients with liver metastases plus or minus limited extrahepatic metastases
were randomly assigned to receive either modified FOLFOX (mFOLFOX6; control) or mFOLFOX6
plus SIRT (SIRT) plus or minus bevacizumab. The primary end point was progression-free survival
(PFS) at any site as assessed by independent centralized radiology review blinded to study arm.

Results
Between October 2006 and April 2013, 530 patients were randomly assigned to treatment (control, 263;
SIRT, 267).Median PFS at any sitewas 10.2 v 10.7months in control versusSIRT (hazard ratio, 0.93; 95%
CI, 0.77 to 1.12; P = .43). Median PFS in the liver by competing risk analysis was 12.6 v 20.5 months in
control versus SIRT (hazard ratio, 0.69; 95% CI, 0.55 to 0.90; P = .002). Objective response rates (ORRs)
at any site were similar (68.1% v 76.4% in control v SIRT; P = .113). ORR in the liver was improved with
the addition of SIRT (68.8% v 78.7% in control v SIRT; P = .042). Grade $ 3 adverse events, including
recognized SIRT-related effects, were reported in 73.4% and 85.4% of patients in control versus SIRT.

Conclusion
The addition of SIRT to FOLFOX-based first-line chemotherapy in patients with liver-dominant or liver-
only metastatic colorectal cancer did not improve PFS at any site but significantly delayed disease
progression in the liver. The safety profile was as expected and was consistent with previous studies.

J Clin Oncol 34:1723-1731. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Colorectal cancer (CRC) is the third most fre-
quently diagnosed cancer in males and the second
most frequent in females, with an estimated 1.4
million cases and 693,900 deaths occurring in
2012.1 The liver is the dominant site of metastatic
disease in CRC, and an increasingly aggressive
surgical approach to this patient population is

leading to more long-term survivors. However,
80% to 90% of patients with liver metastases are
not amenable to surgery at diagnosis,2-5 and liver
metastases remain the dominant cause of death
for patients with CRC.6-9

Many liver-directed therapies have been de-
veloped to control liver metastases or primary liver
cancer, but no large phase III trials have been
undertaken to fully assess the clinical usefulness

© 2016 by American Society of Clinical Oncology 1723
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Time to Liver Progression

SIRFLOX: 1st-line FOLFOX +/- Y90:



Objective response rates 34.0% vs 21.1% (P: .0019) for TARE vs ChemoTx group, respectively.
31% protection against POD and 41% protection against Liver POD in the TARE group

TARE plus chemotherapy: 215/ chemotherapy alone: 213

HR for PFS: 0.69; median 
PFS 8 and 7.2 months, 
respectively (P: .0013) 

HR for hPFS: 0.59 
median hPFS of 9.1 and 7.2 

months, respectively (P: .0001)



Post Y90: Overall Survival for mCRC Patients with 
Right-Sided Primary Tumors

Censored

n Median Survival (95% CI) 
Chemo + SIRT 98 22.0 months (18.9–25.6)
Chemo  81 17.1 months (13.9–19.9)
Hazard Ratio 0.64 (0.46–0.89) p=0.007
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5 months prolongation of Median Survival and 36% protective effect against death 
Impact of primary tumour location on survival in patients with metastatic CRC receiving SIRT and chemotherapy as first-
line therapy. Van Hazel G et al: SIRFLOX and FOXFIRE Global trial Investigators;  Annals of Oncology, (28) 3; 2017, 
mdx302.005, https://doi.org/10.1093/annonc/mdx302.005



Kurilova I, Gonen M, Cercek A, Kemeny NA, Sofocleous CT: Clinical Colorectal Cancer September 2018

Points < 25 > 80

1 year OS 90% 10%

103 patients; 77% EHD, Median OS: 11.4 months  



Summary

• Use Imaging to define extent of disease and choose appropriate therapy 

• Ablation +/- resection with chemotherapy prolongs patient survival  

• Repeated ablations for LTP or new metastases prolongs survival without toxicity

• Tumor Biology can be assessed with Test of Time offering the least invasive 
treatment initially and close follow-up  

• For small tumors that can be ablated with A0; ablation can be offered ahead of 
Surgery 

• Consider IRE /Radiation Segmentectomy/ SBRT for Tumors that cannot undergo 
R0/AO



Thank You!  



Thank You!  


