Is MRI the optimal screening tool
for every woman?
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History and present state

Inroduction of ce MRI (Heywang 1986), dynamic ce MR(Heywang 1988),
First breast bx coil (Heywang-K) 1990, MC-Study orce MRI (2000) and on MR-
Interventions (2006)
Present State: large number of single institution studies
MC studies: Heywang-K 2001 and 2006, Bluemke 2004 and SchnallG5;
Leach 2005, Lehman 2005 and 2007; Kriege 2006; Hay2007;
Kuhl 2007 and 2010, Sardanelli 2004, 2005 and 200arnbull 2010
Meta-analysesLord 2007, Warner 2008, Houssami 2008, Peters 20@ennan 2010

Recommendations:

Germany (1995)

American Cancer Society (2006)

American College of Radiology (2000)

American Soc of Plastic Surgeons (2007)

NICE-Guideline (Ntl. Institute for Clinical Excelle  nce) (2006)
National Comprehensive Cancer Network (NCCN) (2006)
EUSOMA (2010)




Accuracy of MRI

- sensitivity: 90% (invasive: ca 95% In situ: & 60-70%)
- specificity: 72 %

Result:
- MRI Is the most sensitive breast imaging modality
- MRI Is moderately specific @efinition of ,specificity”!)
- Results depend on indication,
(selection bias, verification bias)

Peters meta-analysis 2008
Warren 2009



Lesions visible by MRonly

- retrospective US: 50-60% US-guided biopsy
40-50% MR-guided wird localiasation or
MR -guided VABB

- special equipment
- MR-compatible biopsy needles
specialized team

Additional costs, stress to pt., delay of
standard treatment




Use for Screening

- low incidence (high number of normal exams)
iIncidence: 2-3/1000/yr; intermediate risk: >4;
high risk: > (5) or >7.5/1000/yr

- reliable/reproducible detection
multicenter study; QA throughout the cou

- side effects (fpos rate: recalls/biopsies/shorttersfu) cumulate
biopsy rate of 1.5% = after 10 rounds of bi-anracal 15% bx
shortterm fu in 1% of pts = after 10 rounds 10%rgbomfu

- overdiagnosis and overtreatment
detection of malignancy that would otherwise ndwere become
symptomatic or threatened the pt
Increases with higher percentage of DCIS and smahv.ca



For Mx-Screening

- mortality reduction

- reproducibility very probably warranted with high level QA

- side effects (fpos, shortternfu) acceptable but relevant

- Overdiagnosis/overtreatment about 10% of detected caers
(DCIS?)

For MR -Screening

- mortality reduction - for high risk probable/unknown

- reproducibility - QA to be established

- side effects (fpos, shortterrdfu) 2-5 times as high plus
need for retrospective US-Bx and Mfrided intervention

- Overdiagnosis/overtreatmentprobably higher



Use of MRI for screening?

NEEDED:

-studies proving reproducibility

- studies proving a significant gain of mortality reduction

- studies allowing to assess rate of overdiagnosiséstreatment

- limitation of side effects by strict QA

Evidence of use for:
- high risk?
- Intermediate risk?
- low risk ?



MRI screening at high risk

number of cancers

Author year pts detected Sens MRl Spec MR Sens. Mx Spec Mx Sens. US Spe cUS
Hagen Al 2007 491 25 86% NA 50% NI NI NI
Hoogerbrug
ge 2008 196 17 60% 90% 41% 93% NI NI
Kriege M 2004 2006 1909 45 71% 90% 40% 95% NI NI
Kuhl (JCO) 2005 529 43 91% 97.5% 33% 97% 40% 88%
Kuhl (JCO) 2010 687 27 92.5% 98% 33% 99% 37% 98%
Leach M 2005 649 35 77% 81% 40% 93% NI NI
Lehmann 2005 367 4 100% NA 25% NI NI NI
Lehmann
contralat ca 2007 969 30 91% 88% NA NI NI NI
Morris E 2003 367 14 100% NI NI NI NI NI
Sardanelli 2007 278 18 94% NI 59% NI 65% NI
Stoutjesdijk
MJ 2001 179 13 100% 93% 42% 96% NI NI

Warner E 2004 236 22 77% 95% 36% 99.8% 33% 96%



Prognosis?

% cancers % of inv
number of cancers detected by %tis+tT1 of Cancer with
Author year pts detected MR only cancers NO
Kriege 2004 2006 1909 45 49% 75% 67%
Kriege
Ctrl group 2004 2006 NI NI NA 51% 52%
Schmutzler 2007 413 41 NI 85% 83%
Schmutzler h
ca registry 2007 7894 7894 NI 48% 56%
Schmutzler h

outside pt 2007 297 297 NI 44% 48%



Added value of Iimaging modalities
(high risk: BRCA1/2, young age)

 MRI highest sensitivity
- MR only detected cancers: + 30%
- Mx only detected cancers: +1(
(depends on age and type of mutation!)
- US only detected cancers +2%
o effect on prognosis: probable, but unproven
- earlier stages detected than ,,ctrl* group
- early enougi?? (BRCA1?)



MRI at high risk

39 yrold pt. , 3 close relatives®
premenopausal breast canee




MRI at high risk

39 yr.old pt.
3 close relatives with
premenopausal breast ca



MRI at high risk




side effects”

* specificity: range 81%98%
- fpos biopsies: about 2-5%
- fpos recalls and shortterm fu: 10-15%

* fpos-Rate:
-Hoogerbrugge: 40% fpos after 2,5 Rd.
- Improved V%/pemflc:llte/_after rd.2120
(Leach , Warner, Kriege)

* more difficult and quite expensive
histopathological assesment of MRletected lesions



Recommendation high risk

« for women at high risk

( determined by genetic counseling in centers)

e Information about limitations
of MR screening

- In contrary to mastectomy mortality reduction ummn
(67 - 85% NO) - fpos

e International: MRI and mammography
- MRI yearly age 25-55
- Mx yearly age > 30 (40)



MRI at intermediate or low risk

Are results and recommendations transferrable?
- different tumors than HR

- different age range

- fpos 3 fold bx rate, > 10% 6 m-follow-up) remail

- difficult assessment of MHdetected lesions
- costs

DATA needed



MR screening of contralateral breast

- MRI more sensitive (4% additional detection)

- PPV 48%

- 35% DCIS, mean size of invasive malignhancy: 9.3mm
- Selection bias?

- Prognostic impact (prognosis primary?, rate of 89|

- Overdiagnosis? (aggravated by adjuvant treatment!)
MRI Is very sensitive;, randomized study data retpoes

NO indication for MRScr of contralateral breast
Brennan (meta-analysis) 2009, (Lehman 2007), Bernard 20(



Sensitivity/specificity of MRI




sensitivity - specifici
of MRI




MR-survelillance of women with ADH or LCIS

retrospective evaluation:
47 patients with ADH and 135 patients with LCIS)

MR-group non-MR -group

(younger, higher risk) (yearly mx and cl)
Patients 182 (135 LCIS) 196 (117 LCIS)
Exams 478 -
Cancers detected 5 pts (6**cancers)* 7 pts (8 cancers)*
Interval cancers 2 0
Biopsy recommendation 25% pts (46) 11% pts (22)
BIRADS3 48% pts NI

*12 cancers among 252 LCIS and 3 cancers among 126 ADH
** MR-detected (sensitivity 75%)
Port, Morris 2006



MR-surveillance of women with LCIS

retrospective evaluation:
307 exams (133 pts)

number %exams %pts
Patients 133
Exams 307
Cancers detected 5 1.6% 3.8%
(Cancers: 2 DCIS and 3 invasive 3-32 mm B3-lesions: 7)
Biopsy recommendation 27 8.8% 20.3%
(Bx-rate: 18.5%)
BIRADS3 27 8.8% 20.3%

(preselection?, conventional imaging?)

Friedlander 2011



MR-surveillance of women with LCIS

retrospective evaluation:
670 MR exams

no.MRI no. Mx MR exams % MX exams

Scr- exams 670 670
Cancers detected 12 5 1.8% 0.75%
Cancers: 3 DCIS 2 DCIS

71DC, 21LC 3inv.
Biopsy recommendation 71 26 10.6% 3.9%
bx-rate: 20% (12/60) 19% (5/20)
BIRADS3 no information

(preselection, interval between MX and MRI (7/12 ca within 1 mo),US?)
Sung 2011



Patient with histologically
proven LCIS (LIN2)




Patient with histologically
proven LCIS (LIN2)




Patient with histologically
proven LCIS (LIN2)




Patient with histologically
proven LCIS (LIN2)




Mother breast cancer
at age 45
Previous biopsy (left):LIN1)




Mother breast cancer
at age 45
Previous biopsy (left):LIN1)




Conclusion

e Intermediate risk:

MRI may be a vauable additional tool

MRI and Mx should be combined

further data needed to assess mortality reduceosusg
overdiagnosis

significant risk of fpos diagnoses

e low risk

No data, MRI not recommended



Recommendation

 high risk: screening by MRl and mammography

- Italy, Germany, UK: > 30% life time risk
- US, NL:> 20% life time risk

e Intermediate risk:

MRI not recommended, lack of evidence
(randomized studies desirable)

e low risk

MRI not recommended
Sardanelli (recommendation of EUSOMA working group) EJC 2010









