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OMD: Fulfilling all criteria:  Up to 5 Metastases 
Not more than 3 organs involved. 
NO:  ASCITES, Peritoneal, Bone and CNS Mets 

312/1187 (28%) classified OMD 

OMD: Low Tumor Burden: Up to 3/organ none over 3 cm  
126/312 (40%) OMD Low TB

TRIBE and TRIBE2 are 2 phase III Randomized MCT trials

1187 ini;ally unresectable mCRC pa;ents, ECOG < 2. Age: 71-75
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Systemic Therapy +/- RFA

CLOCC trial
SURVIVAL Median

Months 
3 5 8 

years 
P value 

Folfox 40.5 55.2 30.3%           8.9% 0.01

Folfox+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 
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ORIGINAL RESEARCH n  VASCULAR AND INTERVENTIONAL RADIOLOGY

Radiology: Volume 000: Number 0—! ! ! 2016 n radiology.rsna.org 1

Purpose: To identify predictors of oncologic outcomes after percu-
taneous radiofrequency ablation (RFA) of colorectal can-
cer liver metastases (CLMs) and to describe and evaluate 
a modified clinical risk score (CRS) adapted for ablation 
as a patient stratification and prognostic tool.

Materials and 
Methods:

This study consisted of a HIPAA-compliant institutional re-
view board–approved retrospective review of data in 162 
patients with 233 CLMs treated with percutaneous RFA 
between December 2002 and December 2012. Contrast 
material–enhanced CT was used to assess technique ef-
fectiveness 4–8 weeks after RFA. Patients were followed 
up with contrast-enhanced CT every 2–4 months. Overall 
survival (OS) and local tumor progression–free survival 
(LTPFS) were calculated from the time of RFA by using 
the Kaplan-Meier method. Log-rank tests and Cox re-
gression models were used for univariate and multivariate 
analysis to identify predictors of outcomes.

Results: Technique effectiveness was 94% (218 of 233). Median 
LTPFS was 26 months. At univariate analysis, predictors 
of shorter LTPFS were tumor size greater than 3 cm (P 
, .001), ablation margin size of 5 mm or less (P , .001), 
high modified CRS (P = .009), male sex (P = .03), and no 
history of prior hepatectomy (P = .04) or hepatic arterial 
infusion chemotherapy (P = .01). At multivariate analysis, 
only tumor size greater than 3 cm (P = .01) and margin 
size of 5 mm or less (P , .001) were independent pre-
dictors of shorter LTPFS. Median and 5-year OS were 
36 months and 31%. At univariate analysis, predictors of 
shorter OS were tumor size larger than 3 cm (P = .005), 
carcinoembryonic antigen level greater than 30 ng/mL (P 
= .003), high modified CRS (P = .02), and extrahepatic 
disease (EHD) (P , .001). At multivariate analysis, tumor 
size greater than 3 cm (P = .006) and more than one 
site of EHD (P , .001) were independent predictors of 
shorter OS.

Conclusion: Tumor size of less than 3 cm and ablation margins greater 
than 5 mm are essential for satisfactory local tumor con-
trol. Tumor size of more than 3 cm and the presence of 
more than one site of EHD are associated with shorter 
OS.

q RSNA, 2015
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• 2002-2012: 162 patients: 233 tumors 
- (116/62, 72% post resection)

• Technique effectiveness: 94%
- (Complete Ablation 4-6 week CT scan)

• Median LTPFS: 26 months 
• 5 year Survival: 31%
• Median Survival: 36 months 
• Lung Mets OS: 35 months 
• More than 1 site of EHD: 14 months (HR: 1.8)   

2002-2012: 
162 pa;ents: 233 

tumors 
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VASCULAR AND INTERVENTIONAL RADIOLOGY: Factors Affecting Outcomes of RFA of Colorectal Cancer Liver Metastases Shady et al

failure (n = 5) or subsequent LTP (n 
= 18). Additional re-treatment was per-
formed for 14 of these 23 tumors with 
percutaneous RFA (n = 8), surgical re-
section (n = 5), or percutaneous micro-
wave ablation (n = 1). One tumor was 
re-treated for a third time with open 
RFA. Accounting for all subsequent re-
treatments of LTP, the assisted LTP rate 
was 34% (80 of 233), and the median 
assisted LTPFS was 54 months.

During the study period, 46 new 
liver tumors (away from the ablation 
site) developed in 25 patients who were 
candidates for local ablative therapy; 
these tumors were ablated percutane-
ously with RFA (n = 31), microwave ab-
lation (n = 9), irreversible electropora-
tion (n = 4), or laser ablation (n = 2).

OS Results
Median OS was 36 months. One-year, 
3-year, and 5-year OS rates were 90%, 

Figure 3

Figure 3: Graphs show Kaplan-Meier survival curves for OS classified by (a) liver progression status and re-treatment with percutaneous RFA, (b) tumor size, (c) 
modified CRS (score of 0 or 1 = low risk, score of 2 or 3 = intermediate risk, and score of 4 or 5 = high risk), and (d) EHD site(s).

48%, and 31%, respectively. By the end 
of the study, patients without any liver 
progression had the highest median 
OS, of 65 months. Patients re-treated 
with percutaneous ablation for LTP, 
new tumors, or both had a compa-
rable survival of 51 months (P = .2). 
However, patients who were not can-
didates for additional ablation had a 
significantly lower OS (22 months) ver-
sus patients with no liver progression 
(HR: 4.5; 95% CI: 2.5, 8.0) (P , .001) 
and patients who underwent reablation 
for liver progression (HR: 2.9; 95% CI: 
1.7, 4.9) (P , .001) (Fig 3a). The mi-
nority of patients who underwent sur-
gical re-treatment were excluded from 
this analysis.

At univariate analysis, tumor size 
larger than 3 cm (P = .005) (HR: 2.1; 
95% CI: 1.2, 3.4), CEA level greater 
than 30 ng/mL (µg/L) (P = .003) (HR: 
2.2; 95% CI: 1.3, 3.6), high modified 

CRS (P = .02) (HR: 2.7; 95% CI: 1.2, 
6.0), and presence of EHD (P , .001) 
(HR: 2.3; 95% CI: 1.5, 3.5) were asso-
ciated with shorter OS (Table 3) (Fig 
3b–3d). EHD had a significant effect 
on OS (25 vs 44 months) (P , .001) 
(HR: 2.3; 95% CI: 1.5, 3.5). Patients 
with EHD confined to the lungs had a 
higher median OS (35 months) than 
those with EHD in more than one site 
(14 months) (P = .003) (HR: 1.8; 95% 
CI: 1.2, 2.7). At multivariate analysis, 
tumor size larger than 3 cm (P = .006) 
(HR: 2.1; 95% CI: 1.2, 3.4) and more 
than one site of EHD (P , .001) (HR: 
4.6; 95% CI: 2.4, 8.7) were indepen-
dent predictors of shorter OS (Table 4).

Complications
Minor and major complication rates 
were 16% (31 of 188) and 7% (14 of 
188), respectively. Major complications 
included pneumothorax (n = 8), venous 
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2002-2012: 
162 patients: 233 

tumors 
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Tumor Progression and Survival

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

Shady W, Sofocleous CT et al: Radiology 2016
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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
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Example of of Surveillance and retreatment 
39 yo male post resec;on and HAIP  4 years Follow-up 

POST 7 MWAs  in 4 years 
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Y90 
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OS for RCP/ mCRC Patients with Right-Sided Primary Tumours

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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Time from Randomization (months)

81 51 15 6 2 1 0
98 78 43 14 5 3 1 1At Risk (n) 0

5 months prolongation of Median Survival and 36% protective effect against death 

For the 179/739 patients (24.2%) with a RSP tumor, EHD: 39%
Improved OS in SIRT group(median, 22.0 vs. 17.1 months HR, 0.641; P: .008).

Gibbs et al: Clinical Colorectal Cancer December 2018
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Kurilova I, Gonen M, Cercek A, Kemeny NA, Sofocleous CT: Clinical Colorectal Cancer September 2019

Points < 25 > 80

1 year OS 90% 10%

103 patients; 77% EHD, Median OS: 11.4 months  
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Does Locoregional Therapy make sense in 
Chemorefractory CLM?  

• Median Survival: 5 (4-6) months
• TAS 102 and Regorafenib: survival benefit of 

1.5 months over BSC

• IAT Justified with survival over 9 months 

• Y90 Consistently results in median overall 
survival around 1 year at the chemorefractory
stage (9-15 months) 

• RCT of TAS 102 in refractory Metastatic CRC. Mayer RJ N Engl J Med 2015; 372 :1909-19
• Regorafenib monotherapy for previously treated CRC (CORRECT): RCT vs placebo Lancet 2013; 381:303-312
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Pulmonary Metastatectomy or Minimal 
Therapy?  

Recurrence rates: 36%-58% after initial pulmonary resection.  

Repeated thoracotomy improves survival but is associated with 
a higher morbidity because of the resection of more functional 
lung tissue and resulting deterioration of pulmonary function. 

Therefore a Lung Preserving Treatment is very desirable

Mori M et al:  Surgical resection of pulmonary metastases from colorectal adenocarcinoma. Special reference to

repeated pulmonary resections. Arch Surg 1991; 126:1297-301; discussion 1302.

Shall we offer Ablation to Resectable patients too? 
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T. de Baère, Palussiére et al  Radiofrequency ablation is a valid treatment option for lung metastases: Experience in 566 
patients with 1037 metastases  Annals of Oncology Advance Access published February 16, 2015 

• 566 patients with 1037 metastases: 4-70 mm 
• 1, 3-and 5-years OS rates:  92.4%, 67.7%,  51.5% 
• 188 patients with 293 colorectal cancer metastases

• Factors affecting PFS ad OS

- Primary other than colon or kidney
- size >2cm (HR=2.10, p=0.0027) and      
- number of metastases ≥3 (HR=1.86, p=0.011)

RFA for Pulmonary Metastases 

2002 -2010: Institut Gustave Roussy & Institut Bergonié)
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40 yo Female with Rectal Cancer: From March 2016-
September 2018: Eight  Ablations in 5 sessions 

March 2016

May 2017

June 2018

March 2018

August 2018
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2016-2019 

March 2016-September 2018: 9 Ablations in 6 sessions: 
40 yo Female with Rectal Cancer 

Over 3 Years disease Control without Chemotherapy 

Over 50% of patients got a Chemo Holiday for more than 20 
months through repeat Ablation

Petre, NE et al: Treatment of Pulmonary Colorectal Metastases by RFA Clinical Colorectal Cancer, Vol. 12, No. 1, 37-44
Kurilova I, et al:  MWA in CRC Pulmonary Metastases: CVIR 2018 Oct 9410 10: 1530-44
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209 patients 323 ablation sessions  for 630 CRC lung metastases
Chemotherapy Free Survival CFS : #me interval between abla#on and resuming CT or 
death without resuming the CT

20.9 months 

9.2 months 
Median: 67.6 months 

OS 
CFS 
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Eligible if 80% debulking feasible: RX, TA, RT after 3-4 cycles: 
5FU/LV, CAP+OX+/-Bev 

Randomization: Debulking with SOC vs. SOC Alone 
88 patients: Debulking 45 vs. SOC 43

Debulking in 37/45: 2 no lesions, 5 POD, 1 died. 

15/37 (40%) adverses events and post op Mortality 2.7%

Post-Debulking chemo 89%
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ORCHESTRA: 80% debulking with SOC (NCT01792934) 
Aims to prove safety and feasibility in 100 patients 

MCT phase III synchronous unresectable CRC mets 
SOCch vs Resection of Primary followed by SOCch:

Netherlands, France: NCT02363049, NCT02314182  Germany: ISRCTN30964555

China: NCT02149784

LUNA Trial: Phase II single institution Randomized
Resectable Liver mets and unresectable (but low 

volume) lung mets between RX+SOCch vs SOCch only    

Trials in Progress: 
Value of Debulking EHD CRC OMD 
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Conclusions: IO in Oligometastatic CRC

OMD and tumor burden are significant factors 
affecting outcomes

Low volume disease that can be treated locally can 
improve PFS and OS 

The exact role and timing of locoregional Therapy 
need be optimized via prospective studies 

An emerging role of locoregional therapy in CRC 
oligometastatic disease is disease control while 
allowing for long chemotherapy free intervals.



sofoclec@mskcc.org

Thank You!  


