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Avvio attivitd presso sede di Meldola: 2007

Riconoscimento IRCCS: 2012 |
° ° \ ﬂ
Mission Cesenf';l Ravenna
Favorire una stretta interconnessione tra
ricerca e cura, con particolare vocazione PUBBLICI
alla " ricerca .trq.?.ltc!zmnc.lle, garantendo K O e T (e —— 35,00%
quai 9' oo ‘orlglnq ! C." |r|r!ovc12|one € Azienda USL della Romagna 33,40%
trasferibilita alla pratica clinica
_/ Comune di Meldola 1,22%
/Oncologio degenza 30 posti letto A
Oncologia Day Hospitall 6 posti letto Istituto Oncologico Romagnolo  12,15%
Radioterapia e fisica sanitaria Fondazione CR di Forli 6,08%
Medicina Nucleare 6 posti letto Fondazione CR di Cesena 6,08%
Radiologia — RMN 3T Fondazione CR Banca del Monte 2 02%
Farmacia Oncologica di Lugo oL£/o
QSIObOﬂCO ) EoRnddiql:z;oer:‘i:qncq del Monte e 1.01%
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MISSION: favorire una stretta interconnessione ftra ricerca e cura, con particolare
vocazione alla ricerca ftraslazionale, garantendo qualita, originalita, innovazione e

trasferibilita alla pratica clinica
Sede Forli

e Day Hospital
oncologico
e Ambulatori oncologia

Sede Meldola

 Fabbrica radiofarmaci GMP
* Farmacia Oncologica Robotizzata

Sede Cesena
e Day Hospital
oncoematologico

e Ambulatori
oncoematologici

Sede Ravenna

e Radioterapia
e Fisica Sanitaria

Casa accoglienza
San Giuseppe “Antonio Branca”
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Conservation Program

Phase 1 Conservation of the breast
1968-1985

Phase 2 SN biopsy of axillary lymph-nodes
1995 - 2000

Phase 3 Modified Breast Irradiation: IORT and IART

2000 - ...
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Breast conservation (352)
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Veronesi U, et al. N Engl J Med, 2002

Phase I: Milan | study
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Phase ll: the SNB challenge

Can lymphoscintigraphy +
radioguided SNB replace

axillary dissection?




---------

smue e
SCIENTIFIC® tseee2ee: SERVIZIO SANITARIO REGIONALE

OVAGNO® :
PER LO STUDI® E LA CURA 117333000 EMILIA-ROMAGNA
DE TUM@R

SN INITIAL EXPERIENCE
(March ‘96 — September ‘04)

No. of cases

PILOT STUDY 371
TRIAL (185) 516
OUTTRIAL 379
STANDARD TREATMENT 10715

T1-2 (< 2.5 cm), NO

since January 2000

TOTAL 11981
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516 randomized cases

AXILLARY DISSECTION SENTINEL NODE

297 259

-
36 /° N+ (N Eng JMed 03)
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Particle size of the tracer is
important to the correct
identification of the SN




---------

I ﬂ ........
> OS/\%IAE\E%FC')CL: teeeeees: GERVIZIO SANITARIO REGIONALE
PER LO STUDI® E LA CURA [1i58stll EMILIA-ROMAGNA
DElmM R| ®e e B O 0 00

Injection technique

Supefficial lesion Hﬂj> subdermal
Deep lesion Il > peritumoral
Intratumoral uu:> ROLL

(Not for SNI)
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anterior |lateral

Infratumoral injection: no SN identification in
30% cases
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LESIONI NON PALPABILI -MICROISTOLOGIA

E' attualmente il gold

standard per la cannl

tipizzazione delle lesioni =

mammarie non palpabili. mande

In caso di esito 240 /
(] - jom— / ~

mammografico e/o T~ N

ecografico dubbio o /

sospetto |' iter i

diagn oS ﬁ co pU 6 dei campioni  I'aspirazione l\

continuare con il ricorso
all esame istologico.

Immagine realizzata da Waglione widerlogo@yahoo.com per Wikipedia italiana licenza Creative Commons Aftribuzione 3.0 (C
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2nd Challenge

Can nuclear medicine replace
ancor-wire or carbon injection
in non palpable breast lesions ?
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Ragioguided occult lesion
localisation (ROLL) in breast cancer:
maximizing efficacy whilst minimizing
mutilation.

Paganelli G, Luini A, Veronesi U.

Annals of Oncology 13: 1839-1840, 2002
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Pre-operative localization of non
palpable lesion with Tc-99m
labeled serum albumin (MAA)

| _||Tc-99m MAA
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The surgeon can determine the best incision to reach the
lesion, indipendently of the site of inoculation
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THE FUTURE

From ROLL diagnosis to
ARTHE/IART therapy
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ARTHE

Avidination for Radionuclide Therapy
Indica una tecnica di facile esecuzione che prevede l'iniezione locale
di avidina seguita da inoculo di biotina radioattiva, in grado di
distruggere cellule tumorali nella piccola cavita creata dal prelievo

bioptico.
cam‘wla
man{irino
ago /
! - /
~
/
camera per

la raccolta tubiper ~
dei campioni  I'aspirazione M
Y3.0)

Immagine realizzata da Waglione widerlogo@yahoo.com per Wikipedia italiana licenza Creative Commons Aftribuzione 3.0 (C
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Lo Studio ARTHE vuole dimostrare che il radiofarmaco 90Y Biotina
e in grado di distruggere eventuali cellule tumorali presenti
nella piccola cavita bioptica evitando I'intervento chirurgico

per questi piccoli tumori.

AR THE

Avidin ( Guided) Radio IHerapy
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Qual e oggi la terapia
delle lesioni di maggiori
dimensioni?
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Quadrantectomy +
SNB + EBRT*
represent the standard

therapy in
Early Breast Cancer

*External Beam RadioTherapy (2 months)
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Open problems with EBRT

EBRT post-quadrantectomy requires
6 - 8 weeks to be completed

EBRT may cause side effects

The radiation centres are often not
easy accessible
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The Future of Radiation Oncology in the United States
From 2010 to 2020: Will Supply Keep Pace With Demand?

Benjamin D. Smith, Bruce G. Haffty, Lynn D. Wilson, Grace L. Smith, Akshar N. Patel,
and Thomas A. Buchholz

A B 5§ TR A TCT

Purpose

Priop:lstudies forecasted an incipient shortage of medical oncologists as a result of the aging US
population, but the radiation oncology workforee has not been studied. Accordingly, we projected
demand for radiation therapy and supply of radiation oncologists in 2010 and 2020 to determine
whether a similar shortage may exist for this specialty.

Methods
Demand for radiation therapy in 2010 and 2020 was estimated by multiplying current radiation

utilization rates (as calculated with Surveillance, Epidemiology, and End Results data) by population
projections from the Census Bureau. Supply of radiation oncologists was projected using data
from the American Board of Radiology inclusive of current radiation oncologists and active
residents, accounting for variation in ful-time eguivalent status and expected survival by age
and sex.

Results
Between 2010 and 2020, the total number of patients receiving radiation therapy during their initial

treatment course is expected to increase by 22%, from 470,000 per year to 575,000 per year. In
contrast, assuming that the current graduation rate of 140 residents per year remains constant, the
number of fultime equivalent radiation oncologists is expected to increase by only 2%, from
3,943 to 4,022. The size of residency ftraining classes for the years 2014 to 2019 would have to
double to 280 residents per year in order for growth in supply of radiation oncologists to equal
expected growth in demand.

Conclusion

Demand for radiation therapy is expected to grow 10 times faster than supply between 2010 and
2020. Research 1= nesded to explore strategies to enhance capacity to deliver guality radiation
therapy despite increased patient loads.

SERVIZIO SANITARIO REGIONALE
EMILIA-ROMAGNA
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Table 1. Projected Estimates of Patients Receiving Radiation Therapy

in 2010 and 2020

Mo. of Patients
Receiving Radiaticn )
Therapy % Increase in Demand
————————  for Radiation Therapy
Turnor Site 2010 2020 From 2010 to 2020

| Total —— e 575,000 22
Breast {invasiva) 103,000 115,00 16
| Frostate—— o4 3,000 35
Lung 77.000 56,000 25
Oral cavity and pharynx 21,000 25,000 18
Breast {in situ) 20,000 23,000 15
Coloractum 19,000 23,000 22
Esophagus 15,000 23,000 22
Thyroid 15,000 16,000 10
CNS 12,000 14,000 16
Mon-Hodgkin's lymphoma 11,000 13,000 18
Utarus 11,000 13,000 22
Laryrix 9,300 12,000 24
Cervix 7,000 £,100 16
Pancreas 6,000 7,500 25
Stomach 5,300 6,800 27
Myaloma 4,700 5,800 25
Bladdar 3,200 3,500 24
Hedgkin's lymphoma 3,200 3,300 g
Testis 2,000 3,000 2
Kidnay 2,500 3,100 21

Melanoma 1,500 1,800

T oy

17

sesssn s
ss s 00 0 s
1es 00000
*0 000000,
ce000000:
se0000O0O

SERVIZIO SANITARIO REGIONALE

. EMILIA-ROMAGNA

Conclusion

Demand for radiation therapy Is expected to grow 10 times faster than supply between 2010 and
2020. Research 1s needed to explore strategies to enhance capacity to deliver quality radiation
therapy despite increased patient loads.
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Women receiving Postoperative Radiotherapy
according to distance to RT Center

Distance % who received RT after
(Miles) Breast Conservative Surgery
<25 83
25-75 74
> 75 51

From WF Athas, et al.,2000
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The challenge of the new
century is:

Can we avoid or
modify EBRT in early breast
cancer?




* Dedicated
linear
accelerator

for IORT
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Elecirons InfraOperative Therapy

IORT represents a further step to
improve the quality of life of breast
cancer patients.

There are obvious advantages in terms
of overall treatment fime, patients
comfort, cosmetic results, quality of life.

Veronesi et al., Ann Surg 2005
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Electrons IntraOperative Therapy

However IORT is affected by some
limitations:

Costs

Limited targeted area
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Are there other methods to deliver electrons in
the operated breast?

anterior lateral

+

RO I.I. too large injections of 9mc-MAA
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Intfra-operative
Avidination for
Radionuclide
Therapy
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Legamenti sospensori (del Cooper)
Ampolla

Condotto lattifero
obylighiandolari

j. I ° °
-~ 0y  Avidin

N

Sezione sagittale

Avidin injection dring surgery into the tumour
bed area
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Molecular properties of avidin

Avian avidin

Molecular weight ~65 000
Number of subunits 4
Subunit molecular weight ~16 000
Binding sites for biotin/mole a

Kp of the complex with biotin ~10-1°
Mannose/subunit 4.5

Isoelectric point ~10.5
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Dedicated
vial for

20Y or
177Lu-biotin

-
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DOTA-Biotin

. HD
reduced amino-bond,
—— O
(|3 no substrate for serum
biotinidase
I—H\I/\I\I:H

1 ﬁDF@N/\/G

Deoxy-biotinyl-hexamethylenediamine-DOTA

C,HssNgO;S Mw = 714.918
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IART Phase Il study: summary on dosimeiry

Tumour bed uptake: 8 % (4 % - 12%) of IA
Avidin injected 100 mg with dedicated syringe

Activity: 3.7 GBqg of 79Y-biotin

Gy

Tumour quadrant: 20 (15-27) w -
Kidneys: 3.7 (2.2-5.9) w
Ur. Bladder:

5.2 (3.0 —7.4)




6 months after EBRT
" 3 weeks after TART
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EBRT — IART

The power to reduce the risk of
local recurrences compared to
external radiotherapy must be
evaluated in a randomized ftrial
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CONTROLLED RANDOMIZED TRIAL
is PLANNED at IRST:

|ART vs EBRT

in early breast cancer after
quadrantectomy
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Breast Surgery in 215t Century:

Low mutilation: QUART
High information: SNB

......
N . A

Better quality of life and reduced cost: IART
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|ART: further applications

Nipple sparing mastectomy
Superficial bladder cancer
Lung cancer and mesotelioma
Head and neck

Prostate cancer

Ovarian cancer

Rectal and others.....
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