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IORT, very selective

technique to intensify

the local treatment

High single dose
as sole treatment

or boost



Synergy and team work

Surgery and Radiation Oncology

High effect of
single high dose

High gradient of dose

b/n tumor/normal tissue

Short time

IORT. Rationale

Early effect on
tumor bed



IORTIORT indications indications
((average number of yearly patientsaverage number of yearly patients))

Breast
Cancer

53%



QoL

RT

“FAST”
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28 Institutions in 9 Countries

2,232 patients enrolled (started March 2000, closed May 2008 )

Age 45 years old or more, with IDC suitable for wide local excision

- IORT (20 Gy at the surface) vs conventional WBRT (40-56 Gy, w/w-out Boost)

- Each center could decide that patients randomized to IORT with

certain pathological finding (lobular, EIC+…) receive WBRT in

addition

Vaidya JS et al, Lancet, July 2010



Median age 63 years,

Tumor size < 1 cm in 36%,

                    50% b/n 1-2 cm

G3 tumors in 15%,

N+ in 17%

Margin free  90.2-90.5%

Re-excision 7.1-9.2%

66% hormone therapy

12% chemotherapy

Vaidya JS et al, Lancet, July 2010



6 LR in the TARGIT group (1.2%), 5 in the EBRT group (0.95%)  



No statistical difference in complication rate (11.5 in Targit arm vs 10.6% in EBRT arm)



““MobileMobile””

LinacsLinacs



EIO Milan / ELIOT experience

• Dose-escalation study (7/1999-4/2000)

• Phase-II study at 21 Gy (5-11/2000)

• Randomized study ELIOT vs WBI  (11/2000 and now

closed)

• Nipple-sparing mastectomy        (3/2002 and currently

ongoing)

• ELIOT boost plus AWBI for “under 48”
                                                                                (6/2004 and currently ongoing)

                             ………………………1822 Out Trials patients

Almost 7,000 cases

Average per year 800 cases



III  Reconstruction

 I  Mobilization II  Chest wall protection

IV  Skin protection



Set-up and delivery



M. Ciocca, …

& R. Orecchia

Failure Mode and

Effect Analysis

(EMEA)

A semi-quantitative

approach to prevent

accidental

exposures to the

patients

IJROBP  2011,

June 25

(Epub ahead of print)



Milan ELIOT out-trial on 1822 patients

Veronesi & Orecchia, Breast Cancer Res Treat,  2010

3.6% at 3-y



Milan ELIOT out-trial on 1822 patients

Age

T size

Nodes

Grading

PVI

Molecular Subtype

Veronesi & Orecchia, Breast Cancer Res Treat,  2010



Veronesi & Orecchia, Breast Cancer Res Treat, August 2010

Molecular Subtype

T - size

Age

Multivariate Analysis



Early Breast Cancer Trialists' Collaborative Group (EBCTCG)

Lancet 2005;366:2087-2106

BCS

BCS + RT

BCS

BCS + RT

BCS

BCS + RT

BCS + RT

BCS

 Effect on LR and breast cancer mortality in N- pts

 Effect on LR and breast cancer mortality in N+ pts

6.7% at 5-y

13.2% at 10-y

11% at 5-y

10.0% at 10-y
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Milan I - LF at 18-y: 6.8%Milan I - LF at 18-y: 6.8%

Milan III - LF at 10-y: 5.8%Milan III - LF at 10-y: 5.8%

Out-trial 2784Out-trial 2784 pts pts b/n 2000-03 b/n 2000-03

LF at 5-y: 1.1% LF at 5-y: 1.1% (Ann(Ann Oncol Oncol, 2010), 2010)

Local  Control



Patient selection



Low risk group

to be treated

ouside clinical

trial !!!



ASTRO Consensus Statement



Characteristic             A/ Low-risk group - B/ Intermediate-risk group - C/ High-risk group –

             Good candidates for APBI Possible candidates for APBI Contraindication for APBI

Patient age             >50 years >40-50 years =40 years

Histology             IDC, mucinous, tubular, IDC, ILC, mucinous, tubular, -

            medullary, and colloid cc. medullary, and colloid cc.

ILC             Not allowed Allowed -

Associated LCIS        Allowed Allowed -

DCIS            Not allowed Allowed -

HG            Any Any -

Tumour size            pT1-2 (=30 mm) pT1-2 (=30 mm) pT2 (>30 mm), pT3, pT4

Surgical margins        Negative (=2 mm) Negative, but close (<2 mm) Positive

Multicentricity           Unicentric Unicentric Multicentric

Multifocality            Unifocal Multifocal (limited within 2 cm Multifocal (>2 cm from the)

of the index lesion) index lesion)

EIC             Not allowed Not allowed Present

LVI             Not allowed Not allowed Present

ER, PR status             Any Any -

Nodal status             pN0 (by SLNB or ALND*) pN1mi, pN1a (by ALND*) pNx; =pN2a

Neoadj. chemoth.       Not allowed Not allowed If used

GEC-ESTRO Recommendations



Major differences between:

                        ASTRO        GEC/ESTRO

  Age:                    60 years                    50 years

  Stage:                T1 (2 cm)             T1-T2 (3 cm)

  ER status:           Positive                       Any



Update at 5-years

Local Failure Rate : 6%



“Suitable”

1.5% at 5-y

Milan ELIOT out-trial on 1822 patients
Stratification according to ASTRO groups

(IJROBP, in press)



“Good”

1.9% at 5-y

Milan ELIOT out-trial on 1822 patients

Stratification according to ESTRO groups

(R&0, submitted)



      RR
    654654                       651651

T <2.5 cmT <2.5 cm
AGE > 48AGE > 48

Breast Conserving 
Surgery + Conventional
Radiotherapy (60 Gy)

Breast Conserving 
Surgery +ELIOT (21 Gy)

IEO TRIAL
November 2000 – December 2007

1,305 patients

Equivalence Expected Rates

EBRT arm: 3 - 3.5%

ELIOT arm: 7 - 7.5%



ELIOT Randomized Trial

Study Flowchart



Distant mets

Overall survival

Contralateral breast cancer

Other primary cancer

ELIOT Randomized Trial



ELIOT R/ Toxicities ………..

�  Pulmonary fibrosis was diagnosed in 42 patients (23.6%):

38 (90%) were in the EBRT arm and 4 (10%) in the ELIOT

arm (p????<????0.0001); twenty-six of them were Grade 1 (one

ELIOT), fifteen were Grade 2 (three ELIOT) and one was

Grade 3. The post-radiotherapy risk in the EBRT arm to

develop at least Grade 1 fibrosis was 19 times higher than in

the ELIOT one (OR: 19.20; 95%CI: 6.46-57.14) and 6 times

higher to develop at least Grade 2 (OR: 5.70; 95%CI: 1.56-

20.76).

� Rampinelli C et al, Assessment of Pulmonary Fibrosis after Radiotherapy (RT) in Breast

Conserving Surgery: Comparison between Conventional External Beam RT (EBRT) and

Intraoperative RT with Electrons (ELIOT),  Technol Cancer Res Treat, 2011



ELIOT Random/ASTRO Groups

                        Eliot patients                         Local Relapse
                                                                                           N(rate/100-year)

  Suitable                       129                             5  (0.66)

  Cautionary                  270                            19 (1.26)

  Unsuitable                184                        13 (1.20)



ELIOT Random/ASTRO Groups



 (I)

• Attention has to be kept on the effect of
LR rate on long-term mortality rate
(ratio 4:1). Proper selection of patients is
the current issue

• All the studies have short follow-up, and
this period doesn’t cover the increased
risk for recurrences (o second tumours)
in the same breast (it begins at 5 years
and more…..)



(II)

• ASTRO & GEC-ESTRO have indicated
subgroups of patients to be submitted to
PBI (and IORT), also outside of clinical
trials

• ELIOT out trial data suggest that the
criteria proposed by ASTRO/GEC-
ESTRO guidelines are appropriate to
select “suitable patients” for current
clinical practice



(III)

PBI (and IORT) alone could be proposed
as standard treatment, in alternative to

WBI, in patients with “good
characteristics” of age, tumour size, and

important, proper biological profile

Preliminary results coming from ELIOT
randomized trial seem to confirm, even

with some slight difference



Milan, 22-24 June 2012



Thank you very

much for your

attention !!!


