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Densita mammografica: riflessioni * problemi
* impatto clinico-diagnostico, protocolli, nuove tecniche
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* prove scientifiche di efficacia
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* costo/efficacia, guadagno marginale
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Tumaori, 93: 562-566, 2007

NEGLIGIBLE ADVANTAGES AND EXCESS COSTS OF ROUTINE ADDITION
OF BREAST ULTRASONOGRAPHY TO MAMMOGRAPHY IN DENSE BREASTS

Beniamino Brancato, Rita Bonardi, Sandra Catarzi, Chiara lacconi, Gabriella Risso, Renzo Taschini,

and Stefano Ciatto

Centro per [o Studio e la Prevenzione Oncologica, Florence, Italy

Aim: To assess the role of breast ultrasonography as a com-
plement to negative mammography in radiclogically dense
breasts.

Maierial and methods: Out of a total series of 49,044 consecutive
mammograms reported as negative in asymptomatic women,
25,665 (52.3%) were coded as dense (BI-RADS D3-4) and ultra-
sonography was recommended. Due to organizational prob-
lems, ultrasonography was performed immediately or within 1
month only in 5,227 cases, representing the study series.
Results: Two cancers were detected at immediate ultrasonogra-
phy (0.03%). The cancer detection rate in women aged 40-49
and 50-69 years was 0.002% and 0.07%, respectively. The be-
nign biopsy rate was 0.5% for core biopsies and 0.02% for sur-
gical biopsies. The cost per ultrasonography-assessed woman

was € 56.05, whereas the cost per additional mammographi-
cally occult but ultrasonography-detected cancer was
€ 146,496.53. The mammograms of the 2 cancer cases under-
went blind review by an expert reader and were confirmed as
negative.

Discussion: Our findings show a low cancer detection rate, sub-
stantially lower compared to other clinical studies of ultra-
sonography in dense breasts, though in accordance with pre-
liminary evidence from an Italian randomized clinical trial with-
in a population-based screening program. The policy of adding
ultrasonography to negative mammography in dense breasts
seems to have very limited cost-effectiveness, and should not
be adopted in routine practice before results of ongoing clini-
cal trials are available.

Key words: breast cancer, mammography, radiologically dense breast, screening, ultrasonography.
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I THE LANCET |

Lampet. 2016 Jan 23;3ET 100163418, dol: 10.1016/30140-67 35 15)00774-5. Epub 2015 Mow 5.

Sensitivity and specificity of mammography and adjunctive
ultrazonography to screen for breast cancer in the Japan Strategic Anti-
cancer Randomized Trial [(J-START): a randomised controlled trial.

Dhuchi N', Suzukl &%, Sooue T°, Kawal M°, Yamamoto S°, Zheng YF. Shiono YN, Salto H°, Kulyama 55,
Tohno £7. Endo T°, Fukgo A°, Tsul 1", Yamaguenl T, Shashl v*2, Fuluda M, |shida T J-START
Mvestigator grouos.

# Author information

Absiract

BACKGROUND: Mammography is the only proven method for breast cancer screening that
reduces mortality, afthough it is inaccarate in young women or women with dense breasts. We
mvestigated the efficacy of adumnctive ulirasonography.

METHODS: Between July, 2007, and March, 2011, we enrclled asymptomatic women aged 40-
48 years at 42 study sites in 23 prefectures into the Japan Strategic Anti-cancer Randomized
Trial {J-START}. Eligile wormen had no history of any cancer in the previous 5 years and were
expected to live for more than 5 years. Randomisation was done centrally by the Japan Clinical
Research Support Unit. ParScipants were randomly assigned in 1:1 ratio o undergo
marmmgraphy and ultrasonography (ntervention growp) or mammography alons {(comtrod group)
basice in 2 years. The primary outcome was sensitivity, specificity, cancer detection rate, and
stage distiibution at the first round of screening. Analysis was by intention to treat. This study is
registered, number LIMINOOD00OTET.

FINDINGS: OF 72,908 women enrolled, 38,959 were assigned to the mtervention growp and
35,138 to the control group. Sensitivity was significanthy higher in the mtervention group than in
the control group (81-1%, B5% C1 87-2-85-0 ws 77-0%, 70-3-83-7; p=0-0004), whereas
specificity was significantly lower [87-7%, E7-3-88-0 ws 21-4%, 21-1-81-7; p<0-0001}). More
cancers were detected in the intervention growp than in the control group (184 [0-50%] wvs 117
[0-32%], p=0-0003) and were more frequently stage 0 and | {144 [F1-39:] vs 79 [52-0%].
p=0-0124}. 18 {0-057%) interval cancers were detected in the intervention group compared with
35 (0-10°%) in the contrel group (p=0-034).

INTERPRETATION: Adpunctive ultrasonography increases sensitivity and detection rate of early
CanCers.

FUMDING: Ministry of Health, Labour and 'Welare of Japan.

Copynght © 2018 Elsewier Ltd. All rights resemnved.

Comment in

Adding witrasound to mammography could increase breast cancer detection in Asian women.



Screening su misura / personalizzato?

I"idea di screening personalizzato e certo attraente
e parte da considerazioni in se del tutto ragionevoli

p.es.:

i “seni densi” sono piu difficili da interpretare,
quindi in questi casi aggiungo alla mammografia
I’esame clinico e/o 'ecografia,

... /o la tomosintesi,

... e/o I'ecografia automatica



Screening personalizzato?
I'esempio delle cattedrali

rischi da evitare in uno screening personalizzato:

e il progetto manca l'obiettivo di copertura della popolazione

e jfondi non sono sufficienti

 lerisorse materiali ed umane disponibili non sono sufficienti

e progetto costruito su modelli troppo ambiziosi, non riproducibili
e > progetto con aspetti logistico-gestionali complessi (?)

e >>fattibilita (?)

e  >>sostenibilita (??)



screening personalizzato?
I'esempio delle cattedrali

 |oscreening come una cattedrale

e Firenze e Siena
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EMAV — che cos’e? come funziona?
EMAV — ha un posto nello screening?

tecnica di esecuzione

tempi di esecuzione

curva di apprendimento

tempi di lettura

validita scientifica / applicabilita allo screening
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e EMAV — ha un posto nello screening?

e tecnica di esecuzione

— eseguita dal TSRM
— relativamente facile/riproducibile, ma non banale

— maggiore completezza, sistematicita del campo
esaminato
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e EMAV — ha un posto nello screening?

e tempo di esecuzione
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« EMAV - ha un posto nello screening?

« tempo di esecuzione

— minimo 3 scansioni per lato \ 6 in totale
— 307-75” / scansione
— 10’-15’ tempo totale di esame

— nettamente superiore a quello di una mammografia e/o
tomosintesi

— studio di percorsi/flussi di lavoro
— selezione dei casi
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e EMAV — ha un posto nello screening?

e tempo di lettura / curva di apprendimento
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e EMAV — ha un posto nello screening?

e tempo dilettura / curva di apprendimento

— incremento netto sul protocollo normale
— necessita di CAD

— utilizzo di piani di scansione inconsueti
— curva di apprendimento
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e EMAV — ha un posto nello screening? (1)

e validita scientifica
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Automated Breast Ultrasound

Marysllon L. iger in Breast Cancer Screening of

?Ie:v:andra‘Eldt..'ward]s1 Women With Dense Breasts: AJR2016; 206:1-10
o Do Reader Study of Mammography-

Yuloi Jiang Neg.a.tive and Mammography-

Jeremy Bancroft Brown' POSlth‘E Cancer‘s

MATERIALS AND METHODS. In this multireader, multicase, sequential-design read-
er study, 17 Mammography Quality Standards Act—qualified radiologists interpreted a cancer-
enriched set of FFDM and ABUS examinations. All imaging studies were of asymptomatic
women with BI-EADS C or D breast density. Readers first interpreted FFDM alone and subse-
quently interpreted FFDM combined with ABUS . The analysis included 185 cases: 133 noncan-
cers and 52 biopsy-proven cancers. Of the 52 cancer cases, the screening FFDM images were
interpreted as showing BI-RADS 1 or 2 findings in 31 cases and BI-RADS 0 findings in 21 cas-
es. For the cases interpreted as BI-RADS 0, a forced BI-RADS score was also given. Reader
performance was compared in terms of AUC under the ROC curve, sensitivity, and specificity.

e studio di lettura su casistica
 multicentrico
e serie di 185 casi con 52 cancri



Automated Breast Ultrasound

Marysllon L. iger in Breast Cancer Screening of

?Ie:v:andra‘Eldt..'ward]s1 Women With Dense Breasts: AJR2016; 206:1-10
o Do Reader Study of Mammography-

Yuloi Jiang Neg.a.tive and Mammography-

Jeremy Bancroft Brown' POSlth‘E Cancer‘s

RESULTS. The AUC was 072 for FFDM alone and 0.82 for FFDM combined with
ABUS, yielding a statistically significant 14% relative improvement in AUC (ie_, change in
AUC =010 [CI,0.07-0.14]; p < 0.001). When a cutpoint of BI-RADS 3 was used, the sensitiv-
ity across all readers was 57.5% for FFDM alone and 74 1% for FFDM with ABUS, yielding
a statistically significant increase in sensitivity (p < 0.001) (relative increase = 29%). Overall
specificity was 78 1% for FFDM alone and 76 1% for FFDM with ABUS (p =0.496). For only
the mammography-negative cancers, the average AUC was 0.60 for FFDM alone and 0.75 for
FFDM with ABUS, vielding a statistically significant 25% relative improvement in AUC with
the addition of ABUS (p < 0.001).

o lettura di mammografia (MD) / mammografia + ecografia automatica (EMAV)
* aumento di sensibilita: 29 %
o specificita invariata



All readers participated mn ABUS traimng via
online webinars and an mm-person l-day train-
mg session before the reader study. Each reader
passed a skall test consisting of 25 cases includ-
mg 10 bwopsy-confirmed cancers, 10 biopsy-con-
firmed bemign lesions, and five negative cases.
Traiming was performed using the same electronic
case report form used to record the readers’ inter-
pretations during the actual reader study.



TABLE 2: Multicase Multireader Performance Analysis: AUC Under the ROC Curve, Sensitivity, and Specificity for
Full-Field Digital Mammography (FFDM) Alone and for FFDM With Automated Breast Ultrasound (ABUS)
and the 95% ClI for the Impact of ABUS Interpretation (Sequential Effect) and Associated p Value

Change in
Value for Value for Value With Relative 95% Cl for
FFOM FFDM With Addition of Changein | Sequential
Metric and Dataset Alone ABUS ABUS Value (%) Effect p?
AUC
52 Cancers vs 133 noncancers 0.72 0.82 0.10 14 0.07-0.14 | <0.001
31 Mammography-negative cancers vs 133 noncancers 0.60 0.75 0.15 25 0.09-019 | <0.007
16 Mammography-negative cancers without prior breast interventions 0.57 0.78 0.1 J6.8 010-0.33 | <00
21 Mammography-positive cancers vs 133 noncancers 0.89 0.94 0.05 5.6 0.01-0.09 0.002
Sensitivity® (%)
52 Cancers 57.5 741 16.6 29 () 69-268 | <0001
31 Mammography-negative cancers 38.5 62.4 23.9 62 10.3-374 0.004
16 Mammography-negative cancers without prior breast interventions 324 68.1 35.7 110 17.5-55.3 | <0.001
21 Mammography-positive cancers B5.4 N3 59 6.9 —35t0158° | 0.234
Specificity® (%)
133 Noncancers 78.1 16.2 -1.9 -2.4 O—?.H to 4.3¢ 0.496
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Purpose:

Materials and
Methods:

Results:

Conclusion:

To determine improvement in breast cancer detection
by using supplemental three-dimensional (3D) auto-
mated breast (AB) ultrasonography (US) with screening
mammeography versus screening mammography alone in
asymptomatic women with dense breasts.

Institutional review board approval and written informed
consent were obtained for this HIPAA-compliant study.
The Somolnsight Study was an observational, multicenter
study conducted between 2009 and 2011. A total of 15318
women (mean age, 53.3 years = 10 |standard deviation|;
range, 25-94 years) presenting for screening mammogra-
phy alone with heterogeneously (50%-75%) or extremely
(=75%) dense breasts were included, regardless of fur-
ther risk characterization, and were followed up for 1
vear. Participants underwent screening mammography
alone followed by an AB US examination; results were in-
terpreted sequentially. McNemar test was used to assess
differences in cancer detection.

Breast cancer was diagnosed at screening in 112 women:
82 with screening mammography and an additional 30
with AB US. Addition of AB US to screening mammogra-
phy yielded an additional 1.9 detected cancers per 1000
women screened (95% confidence interval [CI]: 1.2, 2.7;
P < .001). Of cancers detected with screening mammaog-
raphy, 62.2% (51 of 82) were invasive versus 93.3% (28 of
30) of additional cancers detected with AB US (P = .001).
Of the 82 cancers detected with either screening mam-
mography alone or the combined read, 17 were detected
with screening mammography alone. Of these, 64.7% (11
of 17) were ductal carcinoma in situ versus 6.7% (two of
30) of cancers detected with AB US alone. Sensitivity for
the combined read increased by 26.7% (95% CI: 18.3%,
35.1%): the increase in the recall rate per 1000 women

screened was 284.9 (95% CI: 278.0, 292.2; P < .001).

Addition of AB US to screening mammography in a gen-
eralizable cohort of women with dense breasts increased
the cancer detection yield of clinically important cancers,
but it also increased the number of false-positive results.

“RSNA, 2014

Assessing Improvement in
Detection of Breast Cancer with
Three-dimensional Automated
Breast US in Women with Dense
Breast Tissue: The Somolnsight
Study’

studio osservazionale multicentrico



Assessing Improvement in
Detection of Breast Cancer with
Three-dimensional Automated
Breast US in Women with Dense
Breast Tissue: The Somolnsight
Study’

Materials and Institutional review board approval and written informed
Methods:  consent were obtained for this HIPAA-compliant study.
The Somolnsight Study was an observational, multicenter
study conducted between 2009 and 2011. A total of 15318
women (mean age, 53.3 years = 10 [standard deviation|;
range, 25-94 years) presenting for screening mammogra-
phy alone with heterogeneously (50%-75%) or extremely
(=75%) dense breasts were included, regardless of fur-
ther risk characterization, and were followed up for 1
year. Participants underwent screening mammography
alone followed by an AB US examination; results were in-
terpreted sequentially. McNemar test was used to assess
differences in cancer detection.

« studio osservazionale multicentrico
15318 donne di screening
« alta densita mammografica (> 50%)
o lettura sequenziale DM / DM+EMAV
» follow-up di 1 anno



Assessing Improvement in
Detection of Breast Cancer with
Three-dimensional Automated
Breast US in Women with Dense
Breast Tissue: The Somolnsight
Study’

Results in 15318 Patients Screened Sequentially with Mammography Alone versus 3D AB US with Screening Mammography

Mo. of women recalled per 1000 women screened
Mo. with biopsy recommended

150.2 (1441, 155.7)
610

2849 (278.0,292.2)
1179

Combined Screening Mammography
Statistical Data Screening Mammography Alone and AB US Read Difference®

Mo. of women recalled 2301 4364 2063
No. of cancers found ) O 112 30
Yield per 1000 women screened 54 (4.2, 6.6) 7359487 1.9(1.2,2.7)
Sensitivity at study entry (%) 73.2(64.9,81.7) 100 26.7 (18.3, 35.1)
PPV, ()t 3.6 (82/2301) 2.6 (112/4364) —1.0
05% Cl 328,44 21,34 —1.4, 06

No. of women not recalled 13017 10954 2063
No. of noncancers in women not recalled (n= 15206 12987 10054 2033
Specificity (%) 85.4(84.9, 86.0) 720(1.3,72.7) —13.4(—14.0, —12.8)

134.6 (128.4,141.0)
569

Per 1000 women screened 39.8(36.7, 43.2) 77.0(729,81.0) 37.1(34.0,40.3)
PPV, (%) 13.4(82/610) 9.5 (1121179) —-3.9
95% Cl 10.7,16.2 78,113 —bbh, -23

No. with biopsy performed 586 1138 5b2
Per 1000 women screened 38.3(35.3,41.5) 74.3(704,78.2) 36.0 (32.9, 39.2)
PPV, (%) 14.0 (82/586) 9.8 (1121138) —4.1
95% Cl 11.2,16.8 81,117 —b.1,—25




Assessing Improvement in
Detection of Breast Cancer with
Three-dimensional Automated
Breast US in Women with Dense
Breast Tissue: The Somolnsight
Study’

B Among the 82 cancers detected by
using either screening mammog-
raphy alone or the combined read,
17 were detected with screening
mammography alone, 30 were
detected with AB US alone, and 65
were detected with both screening

mammography and AB US. .

Of cancers detected with screening
mammography, 62.2% (51 of 82)
were invasive versus 93.3% (28
of 30) of additional cancers
detected with AB US (P = .001).

B Of the 17 cancers detected with
screening mammography alone,
64.7% (11 of 17) were ductal
carcinoma in situ versus 6.7%

(two of 30) of cancers detected
with AB US alone.



Assessing Improvement in
Detection of Breast Cancer with
Three-dimensional Automated

Breast US in Women with Dense « aumento di sensibilita: 27 %
Breast Tissue: The Somolnsight e i ey
Study o specificita critica

Results:  Breast cancer was diagnosed at screening in 112 women:
82 with screening mammography and an additional 30
with AB US. Addition of AB US to screening mammogra-
phy yielded an additional 1.9 detected cancers per 1000
women screened (95% confidence interval [CI|: 1.2, 2.7;
P = .001). Of cancers detected with screening mammog-
raphy, 62.2% (51 of 82) were invasive versus 93.3% (28 of
30) of additional cancers detected with AB US (P = .001).
Of the 82 cancers detected with either screening mam-
mography alone or the combined read, 17 were detected
with screening mammography alone. Of these, 64.7% (11
of 17) were ductal carcinoma in situ versus 6.7% (two of
30) of cancers detected with AB US alone. Sensitivity for
the combined read increased by 26.7% (95% CI: 18.3%,
35.1%); the increase in the recall rate per 1000 women
screened was 284.9 (95% CI: 278.0, 292.2; P < .001).

Conclusion:  Addition of AB US to screening mammography in a gen-
eralizable cohort of women with dense breasts increased
the cancer detection yield of clinically important cancers,
but it also increased the number of false-positive results.
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e EMAV — ha un posto nello screening? (1)

e validita scientifica

— sensibilita eccellente

— problema di specificita (?)
— sviluppo di competenza
— curve di apprendimento
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e EMAV — ha un posto nello screening? (2)

e applicabilita allo screening
— sensibilita eccellente
— problema di specificita (?)
— necessita di nuovi studi /dati
— formazione

— richiede una innovazione pesante nei percorsi / flussi di
lavoro screening

— risorse / personale (TSRM e medico)

— risorse apparecchiature / archiviazione / flussi informatici
(RIS / PACS / workstation integrate)
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e EMAV — ha un posto nello screening? (2)

e applicabilita allo screening

sensibilita eccellente

problema di specificita (?)

necessita di nuovi studi /dati
 studi collaborativi prospettici in centri di screening di alto flusso
e confronto MD, DBT, EMAV

» valutazione fattibilita, costo/efficacia
» studio di strategie / protocolli innovativi di selezione casi e flussi di lavoro

formazione
richiede una innovazione pesante nei percorsi / flussi di lavoro screening
risorse / personale (TSRM e medico)

risorse apparecchiature / archiviazione / flussi informatici (RIS / PACS /
workstation integrate)
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