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“Curative” ablation: “A0”

1 week after
ablation

CR metastasis prior to 
thermoablation

Ablation of the whole tumor volume with a 
large enough safety margin



Forner et al, Semin Liver Dis  2010







Mastectomy → Breast Conserving Surgery

Axillary Dissection → Sentinel Node Biopsy

Whole Breast Irradiation → Partial Breast Irradiation

Breast Conserving Surgery
→ Percutaneous Ablation ??????



Detection of a disease (lesion) that will never cause symptoms or death during patient lifetime

OVERDIAGNOSIS

= Interval cancer

= Early diagnosis

= Not detectable

= Overdiagnosis/
Overdetection

Overtreatment (!)



BC diagnosis

Stage Before Screen. After Screen. Delta

Early 112 /100,000 234/100,000 x2

Late 102/100,000 94/100,000 -8%

Overdiagnosis

Past 30 years = 1.3 million 

2008 = 70,000 = 31% of all diagnosed BCs

Bleyer and Welch, NEJM, Nov 22, 2012



Thus…
More BCs detected
Smaller cancers detected
More overdiagnosis?
More overtreatment?

How counteract a trend for overtreatment?
Minimally invasive image-guided therapies



We cannot have early diagnosis without 
a rate of overdiagnosis. 

No methods, including molecular gene profiling, 
are available to stratify cancers into those to be treated and those not 
to treat. 

Thus, when we find a small cancer, we are compelled to treat it. As a 
logical consequence, overdiagnosis causes overtreatment. 

We must minimize the treatment. Interventional radiology can 
do it. 

This is the strong rationale. What’s the evidence?



There are several different techniques for image-guided
ablations, each one applied in breast tumor treatment



Radiofrequency Ablation (RFA)

high-frequency alternating current from uninsulated tips 
ionic agitation> frictional heating->thermal coagulation

52 patients
Tumors 0.5-2.0 cm (mean 1.3)
Cytological (3-4 weeks) and MRI (1-3 months) assesment



5% glucose injection to protect the skin

gas forming and breast swelling during ablation
Oura et al, Breast Cancer 2007



Cosmetics: excellent 83%, good 12%, fair 6%

Conclusions
Safe and good local disease control
Promising alternative to BCS for small BCs

Oura et al, Breast Cancer 2007

Mean ablation time of 12 minutes (5-25 minutes)
No patient with viable cancer cells on post-operative cytology



Cryoablation

Liquid nitrogen or argon gas generate a iceball from the probe tip
Complete cell destruction can be achieved with two freeze/thaw 

15 patients
Lesion diameter 8±4 mm
Surgical resection 30-45 days after ablation
14/15 (93%) complete ablation





High Intensity Focused Ultrasound (HIFU)
US/MRI  guidance and monitoring
US energy focused  into a small volume converted into heat 

23 patients
Lesion diameter 20-47 mm (mean 31)
Surgical resection 1-2 weeks after ablation
23/23 (100%) complete ablation



Systematic search (MEDLINE/PubMed, EMBASE, Cochrane Collaboration)
Keywords: HIFU, cryoablation, radiofrequency, microwave, laser, 
ablation”, breast, cancer
Original articles on humans, in English, published since January 1990, 
enrolling ≥10 patients

Search retrieved 688 articles → 613 excluded for Title/Abstract → 75 had 
full text review
→ 30 discarded → 45 analyzed. 
→ Design: retrospective 2/45 (4%), prospective 43/45 (96%)
Data for all endpoints extracted for only 31 of 45 studies (69%)

Note: no RCT available!



45 studies, 1156 pts. (10-54, mean 26), 1167 lesions

N Tech.Success1 Efficacy2 Major Compl.3 Minor Compl.4

RFA 577 96 (93-97) 82 (74-88) 6 (4-9) 7 (4-12)
Laser 227 98 (95-99) 59 (35-79) 4 (2-9) 11 (3-33)
Cryo 156 95 (90-98) 75 (51-90) 2 (1-7) 8 (1-36)
HIFU 129 96 (90-98) 49 (26-74) 10 (5-20) 15 (7-28)
MW 78 93 (81-98) NA 4 (1-17) 14 (3-46)

Overall 1167 96 (94-97) 75 (67-81) 6 (4-8)  8 (5-13)
Pooled results: % (95% CI)

Not significant differences among techniques except for technique efficacy (p=.009). 
Mean lesion size ranged from 11 mm to 31 mm, but tumor size seems not 
to have impacted on variables (p>.142) (?!)

1Completed procedure; 2Complete tumor ablation; 3Grade 2-3 burns, necrosis, or 
pneumothorax; 4Local discomfort or grade 1 burns



Imaging-guided ablation of breast cancer showed:
A high rate of technical success → 96%
A suboptimal and inhomogeneous efficacy (complete 
ablation) → only 75%
A low rate of major/minor complications → 6-8%

Small studies (mean 26 pts!)
Lack of individual data prevented from 

demonstrating
an effect of tumor size on efficacy

Individual patient data meta-analysis?
few authors accepted… 





BIOLOGY

OPTIMAL
ABLATION

optimizing tumor ablation



WHAT WE NEED?
Large prospective RCTs image-guided ablation versus surgery
Experienced operators
Proper tumor selection
Preliminary sample size determination
Non-inferiority design (primary endo-point = local recurrence)
Secondary end-points: duration, anesthesia, cosmetic results
Clear cut inclusion criteria (eg, ≤2 cm in size)
High quality pre/post imaging studies (MRI)
Strict follow-up
…Cooperation with surgeons !
TO GET A CLEAR EVIDENCE TO BE PRESENTED TO PATIENTS

A STRONG RATIONALE 
BUT  A VERY WEAK EVIDENCE!
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