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Dichiarazione assenza di conflitto di interessi

Ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 18,19 dell’Accordo
Stato-Regione del 19 aprile 2012 dichiaro che negli ultimi due anni non

ho avuto rapporti diretti di finanziamento con soggetti portatori di

interessi commerciali in campo sanitario.

.4



G| SMQ 21-22-23 maggio 2025

umro Ravenna Crand Hotel Mattei

elementl / S
=

\\

Sanité HZMNYA

la Repubblica p .
informazione

ADVOCACY SALUTE PREVENZIONE SANITA NUTRISPREVIENI ONEHEALTH PANDEMIE LAVORO EPROFESSIONI  IDE

Troppe Tac aumentano il
rischio cancro (del 5%,
come 'obesita)

Tumori: studio Usa mette in guardia dalle
TAC. Perrone: “Se appropriati, sono esami
salva-vita”

Uno studio americano mette in guardia sul rischio di un aumento de casi di tumore a causa di un eccesso di prescrizioni di

Lo suggerisce uno studio su Jama Internal Medicine: negli Usa potrebbero essere concausa del 5% delle diagnosi TAC. L'oncologo Perrone invita perd a interpretare i risultat con cautela
annuali, quanto alcol e obesita. Ma gli esperti avvertono: le stime sono approssimative, niente allarmismi

di Tiziana Moriconi

Servizio | Ricerca suJama 24 reSalute E Lo studio Usa MNews.it
Allarme Tac: le radiazioni potrebbero Tumori, allarme Tac: 5 su 100 potrebbero essere
causare il 5% dei tumori causati dalle radiazioni del macchinario

Secondo un’indagine dell'Universita della California di San Francisco l'uso diffuso delle E i "E Ivavi iali d .o d .
tomografie computerizzate potrebbe causare oltre 100.000 neoplasie 'anno solo negli Stati sperti: "Esame salvavita ma non trascurare potenziali danni, evitare sovradosaggi e uso

Uniti inappropriato”

"Tac solo se necessarie per possibile
rischio di tumori’, lo studio Usa

L'esperta: resta un test fondamentale ma I'abuso & causa del 5% dei casi
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Projected Lifetime Cancer Risks From Current Computed
Tomography Imaging

Rebecca Smith-Bindman, MD; Philip W. Chu, M5; Hana Azman Firdaus, MPH; Carly Stewart, MHA:
Matthew Malekhedayat, BS; Susan Alber, PhD; Wesley E. Bolch, PhD; Malini Mahendra, MD;
Amy Berrington de Gonzalez, DPhil; Diana L. Miglioretti, PhD

IMPORTANCE Approximately 93 million computed tomography (CT) examinations are
performed on 62 million patients annually in the United States, and ionizing radiation from
CTis a known carcinogen.

DBJECTIVE To project the number of future lifetime cancers in the US population associated
with CT imaging in 2023

DESIGN, SETTING, AND PARTICIPANTS This risk model used a multicenter sample of CT
examinations prospectively assembled between January 2018 and December 2020 from
the University of California San Francisco International CT Dose Registry. Data analysis was
conducted from October 2023 to October 2024.

MAIN OUTCOMES AND MEASURES Distributions of CT examinations and associated
organ-spedific radiation doses were estimated by patient age, sex, and CT catepory and
scaled to the US population based on the number of examinations in 2023, quantified by the
IMV national survey, Lifetime radiation-induced cancer incidence and 90% uncertainty limits
(UL) were estimated by age, sex, and CT category using National Cancer Institute software
based on the National Research Council's Biological Effects of lonizing Radiation VIl models
and projected to the US population using scaled examination counts.

RESLLTS Anestimated 61510 000 patients underwent 93 000 000 CT examinations in
2023, including 2 570 000 (4.2%) children, 58 940 000 (95.8%) adults, 32 600 000
(53.0%) female patients, and 28 910 000 (47.0%) male patlents. Approximately 103 000
(90% UL, 96 400-109 500) radiation-induced cancers were projected to result from

these examinations. Estimated radiation-induced cancer risks were higher in children and
adolescents, yet higher CT utilization in adults accounted for most (93 000; 90% UL,

86 900-99 600 [91%]) radiation-induced cancers. The most common cancers were lung
cancer (22 400 cases; 90% UL, 20 200-25 000 cases), colon cancer (8700 cases; 90% UL,
7800-9700 cases), leukemia (7900 cases: 90% UL, 6700-9500 cases), and bladder cancer
{7100 cases, 90% UL, 6000-8500 cases) overall, while in female patients, Bféastwas
second most common (5700 cases; 90% UL, 5000-6500 cases). The largest number of
cancers was projected to result from abdomen and pelvis CT in adults, reflecting 37 500

of 103 000 cancers (37%) and 30 million of 93 million CT examinations (32%), followed by
ERESECT (21 500 cancers [21%]; 20 million examinations [21%]). Estimates remained large
over a varkety of sensitivity analyses, which resulted in a range of 80 000 t0 127 000
projected cancers across analyses.

CONCLUSIONS AND RELEVANCE This study found that at current utilization and radiation dose
levels, CT examinations in 2023 were projected to result in approximate 03000 firturE
cancers over the course of the lifetime of exposed patients. If current practices persist,
CT-associated cancer could eventually account for 5% of all new cancer diagnoses annually.
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Rebecca Smith-Bindman

University of California, San Francisco
United States of America
51 h-index 195 Publications 1Ist-year-citations

Research Fields @

! Radiology

' Nuclear medicine

' Medical physics
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7' Breast cancer

' Mammography
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4 Radiation exposure

| Recently focused

Fact-Checking

Rank Journal Impact Factor
1 CA-A Cancer Journal for Clinicians ca. 503.1

2 Nature Reviews Drug Discovery ca 1227

3 Lancet ca. 98.4

4 New England Journal of Medicine ca. 962

5 Nature Reviews Molecular Cell Biology ca 813

94 JAMA Psychiatry ca 225
- JAMA Oncology ca 225

- JAMA Internal Medicine ca 225
97 Endocrine Reviews ca 22
98 Cellular & Molecular Immunology ca 218
99 Journal of the American College of Cardiology ca 217
100 Nature Human Behaviour ca 214

https://radiationcalculators.cancer.gov/radrat/

BEIR VII € uno dei modelli piu usati per la stima del rischio di cancro radioindotto
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Considerando che il 5% dei tumori nella popolazione potrebbero
essere indotti dalle TC torace e addome, quanti dei tumori alla
mammella potrebbero essere indotti dalla mammografia
bilaterale nello screening?

A: 0.1% B: 0.5%

C: 1% D: 5%
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v Le radiazioni ionizzanti sono cancerogene

v Alivelli «alti» di radiazione, la probabilita di indurre un tumore aumenta
con la quantita di radiazione assorbita (dose) '

v La mammella & un organo altamente radiosensibile
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v | modelli usati per la stima del rischio si modificano nel tempo con
nuovi studi epidemiologici o nuovi modelli pit accurati

v' La stima della radiosensibilita della mammella € aumentata nel
tempo (il fattore della mammella e passata da 0.05 negli anni '90 a
0.12 nel 2007)

v' La stima della dose assorbita al tessuto ghiandolare della mammella
a causa della mammografia € diminuita (circa del 20% con l'ultimo

Lateral

modello di dosimetria del 2022)
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v La stima del rischio del BEIR VII sono riferiti ai sopravvissuti delle
bombe nucleari (alte dosi acute e popolazione diversa)

v" Gli studi condotti su coorti di lavoratori di centrali nucleari o pazienti ‘ J
sottoposti ad imaging danno risultati contraddittori (bias negli studi)

v’ L'effetto delle radiazioni a bassa dose e dose rate & ancora incerto

ﬂk

rischio
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I <1 RX Torace Mammografia

N.290L

DECRETO LEGISLATIVO 31 Iuglio 2020, n. 101, I I 1 _ 5

Attuazione della direttiva 2013/59/Euratom,
che stabilisce norme fondamentali di sicurezza re-
Iative alla protezione contro i pericoli derivan-
ti dall’esposizione alle radiazioni ionizzanti, e che
abroga le direttive 89/618/Euratom, 90/641/Eura- I“ 5_10
tom, 96/29/Euratom, 97/43/Euratom e 2003/122/Eu-
ratom e riordino della normativa di settore in at-
tuazione dell’articolo 20, comma 1, lettera a), della
legge 4 ottobre 2019, n. 117.
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N.290L

DECRETO LEGISLATIVO 31 Iuglio 2020, n. 101, I I 1 _ 5

Attuazione della direttiva 2013/59/Euratom,
che stabilisce norme fondamentali di sicurezza re-
Iative alla protezione contro i pericoli derivan-
ti dall’esposizione alle radiazioni ionizzanti, e che
abroga le direttive 89/618/Euratom, 90/641/Eura- I“ 5_10
tom, 96/29/Euratom, 97/43/Euratom e 2003/122/Eu-
ratom e riordino della normativa di settore in at-
tuazione dell’articolo 20, comma 1, lettera a), della
legge 4 ottobre 2019, n. 117.

TC Torace TC Addome
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Risk of Radiation-induced Breast [
Cancer from Mammaographic '
Screening’ Martin J. Yaffe, PhD

Radiology: Volume 258: Number 1—amuary 2011 JAMES G. Mainprize, PhD

Lifetinie Risk of Radiation-induced Breast Cancer and Predicted Total Number of Deaths in 100000 Women

Total*
Mo. of Deaths due o
Screening Regimen Mo. of Examinations Mo. of Cancers Induced Induced Cancer

Annually from 40 to 49 years 10 59.0 76
Annually from 50 to 59 years 10 26.6 3
Biennially from 50 to 59 years 5 139 16
Annually from 40 to 59 years 20 85.2 10.6
Annually from 40 to 49 years, 15 726 1 (y 92
hiennially to 59 years 00

Annually from 40 to 55 years, 25 86.4 106

biennially to 74 years

* Radiation to both breasts was 3.7 mGy for each examination.
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Lifetinie Risk of Radiation-induced Breast Cancer and Predicted Total Number of Deaths in 100000 Women 8
S -
c
Total =
o]
Mo. of Deaths due to [
Screening Regimen Mo. of Examinations Mo. of Cancers Induced Induced Cancer 'g
Annually from 40 to 49 years 10 59.0 76 9
Annually from 5010 50 years 10 26.6 3.1 ° 11
Biennially from 50 to 59 years LT 139 1.6 ;
Annually from 40 to 59 years 20 86.2 10.6 c
Annually from 40 to 49 years, 15 726 1 (y 9.2 %
biennially to 59 years 00 =
Annually from 40 fo 55 years, 25 86.4 10.6 g
biennially to 74 years =
il
* Radiation to both breasts was 3.7 mGy for each examination. Z 0




Losses due to Background Breast Cancers and Benefits of Screening Mammography

Risk of Radiation-induced Breast [gs] inAve Ranes of bitierent Screening Regimens

Background Breast Cancer With Screening Mammograpiy™

Cancer from Mammographic Screening Age Range () Incidence  No. of Dealhs Woman-Years Lost No. of Lives Saved  Woman-Years Saved
Screening’ Martin J. Yaffe, PhD e S — - oo
Radiology: Volume 258 Number 1—January 2011 James G. Mainprize, PhD 40-59 3721 1000 274653 240 6590

40-74 8175 2070 44470 497 10670

* Assuming 24% mortality reduction atiributable fo screening regardless of screening regimen.

Lifetinie Risk of Radiation-induced Breast Cancer and Predicted Total Number of Deaths in 100000 Women

Total*
Mo. of Deaths due o
Screening Regimen Mo. of Examinations Mo. of Cancers Induced Induced Cancer

Annually from 40 to 49 years 10 59.0 76
Annually from 50 to 59 years 10 26.6 3
Biennially from 50 to 59 years 5 139 16
Annually from 40 to 59 years 20 85.2 10.6
Annually from 40 to 49 years, 15 726 92
biennially to 59 years

Annually from 40 to 55 years, 25 864 10.6

biennially to 74 years

* Radiation to both breasts was 3.7 mGy for each examination.




Risk of Radiation-induced Breast

Cancer from Mammaographic

Screening’

Radiology: Volume 258: Number 1—.January 2011

Martin J. Yaffe, PhD

James G. Mainprize, PhD

Q

Losses due to Background Breast Cancers and Benefits of Screening Mammography
in Age Ranges of Different Screening Regimens

Background Breast Cancer

With Screening Mammograpiy™

GSoreening Age Range (W) Incidence  Mo. of Deaths  Woman-Years Lost  Mo. of Lives Saved  Woman-Years Saved

40-49
50-59
40-59
40-74

1316
2440
i
2175

363 11789
645 15901
1000 27463
2070 44470

ar 2830
155 3820
240 6590
497 10670

* Assuming 24% mortality reduction atiributable fo screening regardless of screening regimen.

Lifetinie Risk of Radiation-induced Breast Cancer and Predicted Total Number of Deaths in 100000 Women

Total*
Mo. of Deaths due o
Screening Regimen Mo. of Examinations Mo. of Cancers Induced Induced Cancer

Annually from 40 to 49 years 10 59.0 76
Annually from 50 to 59 years 10 26.6 3
Biennially from 50 to 59 years 5 139 16
Annually from 40 to 59 years 20 85.2 10.6
Annually from 40 to 49 years, 15 726 92
biennially to 59 years

Annually from 40 to 55 years, 25 864 10.6

biennially to 74 years

* Radiation to both breasts was 3.7 mGy for each examination.

500
400
300
200
100

Rapporto beneficio-rischio 47:1

N. vite salvate
screening

N. morti causate da
cancri indotti




Risk of Radiation-induced Breast
Cancer from Mammaographic

Screening’

Radiology: Volume 258: Number 1—.January 2011

Martin J. Yaffe, PhD
James G. Mainprize, PhD

Radiology

Losses due to Background Breast Cancers and Benefits of Screening Mammography
in Age Ranges of Different Screening Regimens

Background Breast Cancer

With Screening Mammograpiy™

GSoreening Age Range (W) Incidence  Mo. of Deaths  Woman-Years Lost  Mo. of Lives Saved  Woman-Years Saved

40-49 1316
50-59 2440
40-59 arA
40-74 2175

363
645
1000
2070

11789
15901
27463
44470

ar
155
240
497

2830
3820
6590
10670

* Assuming 24% mortality reduction atiributable fo screening regardless of screening regimen.

Lifetinie Risk of Radiation-induced Breast Cancer and Predicted Total Number of Deaths in 100000 Women

Total*
Mo. of Deaths due o 10000
Screening Regimen Mo. of Examinations Mo. of Cancers Induced Induced Cancer
Annually from 40 to 49 years 10 59.0 76 1000
Annually from 50 to 59 years 10 26.6 3
Biennially from 50 to 59 years 5 139 16 100
Annually from 40 to 59 years 20 85.2 10.6
Annually from 40 to 49 years, 15 726 92
hiennially to 59 years 10
Annually from 40 to 55 years, 25 86.4 106
biennially to 74 years 1

* Radiation to both breasts was 3.7 mGy for each examination.

N. totale tumori

Rapporto tumori indotti/incidenza 1%

N. tumori indotti
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DM Yaffe etal. (2011) DM nuova dosimetria DBT DBT nuova dosimetria




C| SMQKSL—‘ 21-22-23 maggio 2025

T84 Ieleummetrr;a g j-{f Ravenna Grand Hotel Matel
Stima del rischio in mammografia

ottimizzazione

\ NUOVO

modello
rischio

1,0%

0,5% ~

Tumori radioindotti/incidenza

0,0% -
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Considerando che il 5% dei tumori nella popolazione potrebbero
essere indotti dalle TC torace e addome, quanti dei tumori alla
mammella potrebbero essere indotti dalla mammografia
bilaterale nello screening?

A: 0.1% B: 0.5%

C: 1% D: 5%
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essere indotti dalle TC torace e addome, quanti dei tumori alla
mammella potrebbero essere indotti dalla mammografia
bilaterale nello screening?

C: 1% D: 5%
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Take home message

* La radiazione non si vede ma c’e!

* | danni radioindotti sono noti alle alte dosi, alle basse dosi ci sono grandi
incertezze nei modelli usati

* Prima dell’'introduzione di una nuova pratica nello screening e necessaria una
valutazione beneficio-rischio che prenda in considerazione anche il numero di
cancri radioindotti

* || processo di ottimizzazione € fondamentale in tutte le pratiche radiologiche,

soprattutto nello screening
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Grazie per l'attenzione!

valentina.ravaglia@auslromagna.it

%7?_1
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"Judging by your X-rays, I'd say you've been
exposed to too much radiation."
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