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Objective:
• Identify your high risk patient

• How can we reduce the risk?

• Surveillance
o Imaging Modalities: 

– Breast MRI
– Mammography 
– Breast US 

o Current Screening recommendation 

• Risk-Reducing Surgery
o Risk-Reducing Mastectomy
o Risk-Reducing Salpingo-

Oophorectom
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Who is at risk?
• Hereditary Breast Cancer = 7-10%

– BRCA1 = 52%
– BRCA2 = 32%
– PTEN, TP53, STK11, CDH1, other… = 16%

• Greater than 30% carrier probability of BRCA1, 2 or TP53 (BOADICEA)

• Familial Breast Cancer (negative gene mutation testing)=15-20%

• Women with life time risk of IBC >20% (NICE >30%) (IBISII, BOADICEA)

• Thoracic Radiation 10 - 30 y/o

Ford D, Easton DF, Stratton M, et al. Genetic heterogeneity and penetrance analysis of the BRCA1 and BRCA2 genes in breast cancer families. The Breast Cancer Linkage 
Consortium. Am J Hum Genet. 1998;62(3):676-689. doi:10.1086/301749
Famorca-Tran, J., & Roux, G. (2015). The Consequences of a BRCA Mutation in Women. Journal of the Advanced Practitioner in Oncology, 6, 194 - 210.





How can we reduce the risk?
• Multidisciplinary Team

– Oncologist, Breast Surgeon, Plastic Surgeon, Psychologist, Genetic 
Counselor.

– Risk assessment for patient and family.
– Counseling on the benefit, risk and consequences of risk reducing 

strategies.
– Address psychosocial and quality-of-life aspects

• Risk Reducing Strategies:
– Surveillance
– Chemoprevention
– Risk-reducing surgery of the breasts, ovaries and fallopian tubes.



Surveillance

• Breast MRI 

• Mammography 

• Breast US



Breast MRI
• Higher sensitivity 71 – 100% 

• Lower specificity compared to Mammogram

• Cant detect microcalcifications

Sensitivity of:
MRI + Mammo = 94%

MRI only= 77%
Mammo only= 39%



Asymptomatic women with 
high risk of breast Ca = 529

Annual MRI + US + 
Mammogram
(max gap of 8 weeks)

X5 years 

N of Ca= 43 in 41 pts
40 detected by imaging

MRI= 39 
MRI + Mammo= 40

Mammo= 14
US= 17

2 presented with palpable 
mass



Breast Cancer Awareness and CBE
• Higher proliferation rate  

• The reported doubling time for carriers was 45 days compared to 
84 days for non-carriers

– (Tilanus-Linthorst MM, Kriege M, Boetes C, Hop WC, Obdeijn IM, Oosterwijk JC, et al. Hereditary breast cancer growth rates 
and its impact on screening policy. Eur J Cancer. 2005;41(11):1610–7)



10 year survival rate:
<1cm tumor = 93%
1-2cm tumor = 58%
>2cm tumor= 23% 

BRCA1 carrier= 802

Annual MRI + Mammo
10 years Follow up  

68 BC diagnosed 
8 interval Ca



Mammography:
• Low sensitivity, high specificity 

• Sensitivity varies depends on breast density, age, tumor 
pathology  30 – 98%

• Rate of interval cancer 29 – 50%

• Digital mammography > screen-film mammography in <50 y/o

• Digital Breast Tomosynthesis + Digital mammography:
– Improves cancer detection 
– Reduces false-positive call-back rates
– Double radiation exposure, but does not exceed dose limit approved by 

FDA 



Normal risk population
454,850 examination

Digital Mammo= 281,187
Digital Mammo + Tomo= 

173,663 

Digital Mammo
Recall= 29,726
Biopsy=  5,056 
Cancer= 1,207

Digital Mammo + Tomo
Recall= 15,541
Biopsy=  3,285 
Cancer= 950



Breast US:
• Good adjunct to MRI and Mammography 

• Not a good screening modality
– Operator dependent 
– Time consuming 
– Risk of not scanning the whole breast
– Limited field view 
– High false positive 

• Automated Breast US (ABUS): not operator dependent, takes 15 
minutes, provide reconstructed coronal slices. 



Screening in pregnancy and 
lactation 
• Pregnancy:

– Mammography – recommended at routine interval. Lower sensitivity and 
specificity.  

– MRI contrast, Not recommended due to gadolinium toxicity risk 
– US alone - not recommended 

• Lactation:
– Mammography – recommended at routine interval. To be done 3 months 

after stopping lactation 
– MRI – Recommended. Difficult interpretation due to high vascularity.
– US alone - not recommended 







Screening recommendation 
• Life time risk >20%:

– Annual mammogram with Tomosynthesis
§ Start 10 years before first relative diagnosed (not before 30), or begin at 40 years 

– Annual breast MRI with contrast
§ Start 10 years before first relative diagnosed (not before 25), or begin at 40 years 

• BRCA carrier:
– Annual mammogram with Tomosynthesis

– Start age 30 (40 NICE)

– Annual breast MRI with contrast 
– Start age 25

• Can stop high risk screening by the age of 75 (70 NICE)



NICE guidelines

• https://www.gov.uk/government/publications/breast-screening-higher-risk-women-surveillance-protocols/tests-
and-frequency-of-testing-for-women-at-very-high-risk--2

https://www.gov.uk/government/publications/breast-screening-higher-risk-women-surveillance-protocols/tests-and-frequency-of-testing-for-women-at-very-high-risk--2


Risk Reducing Surgery 

• Risk Reducing Mastectomy 
(RRM)

• Risk-Reducing Salpingo-
Oophorectomy (RRSPO)



Risk Reduction Mastectomy (RRM)
• Risk-reducing mastectomy can be considered in:

– BRCA mutation carrier or women having other susceptibility genes. 
– Women who had Chest radiation therapy <30 years. 
– Women with strong family history without genetic mutation 
– Women with histological risk factor; extensive atypical ductal hyperplasia 

(ADH) and lobular carcinoma in situ (LCIS)





RRM:
• RRM reduces breast cancer incidence = >90%

• Women who choose risk-reducing surgery= 18–51%

• 35 – 40 years old / 10 years before the first relative diagnosed 
with breast cancer.

• Unanticipated breast malignancies have been found in 5–10% of 
breast specimens from RRM. MRI recommend within 3 months 
from surgery 

• Risk of recurrent breast cancer in the Ipsilateral and contralateral 
breast in BRCA gene mutation patients is higher compared to 
general population.



RRM– BRAN:
• Benefit

– Reduce risk of breast cancer >90% 

• Risk 
– Surgery related complications
– Psychological impact 

• Alternative 
– Chemoprevention 60%

• Do Nothing 
– Surveillance



Women w/ BRCA1 and BRCA2 
mutation= 2482

Prospective multicenter Cohort study  - JAMA 2010 Breast Cancer
RRM= 0

No RRM= 7%
RRSO= 14% (BRCA1), 7% (BRCA2)

No RRSO= 20% (BRCA1), 23% 
(BRCA2)

Ovarian cancer
RRSO

History of BC= 1%
No History of BC= 2%

No RRSO= 6%
All-cause Mortality

RRSO= 3%
No RRSO= 10%



Contralateral RRM
• The Society of Surgical Oncology in 2007 suggested the following 

three potential indications for CRRM: risk reduction, problems in 
surveillance due to dense breasts and symmetry issues

• The effect of contralateral surgery is complex as the biology and 
stage of the ipsilateral cancer will have a strong impact on 
prognosis.

• CRRM is associated with a decreased metachronous breast 
cancer incidence but not improved survival among patients with 
elevated familial/genetic risk.

– (Fayanju, O. M., Stoll, C. R., Fowler, S., Colditz, G. A., & Margenthaler, J. A. (2014). 
Contralateral prophylactic mastectomy after unilateral breast cancer: a systematic review 
and meta-analysis. Annals of surgery, 260(6), 1000–1010)



Women w/ BRCA1 and BRCA2 
mutation + stage 1 or 2 BC= 390

Bilateral Mastectomy= 181
Unilateral Mastectomy= 209

Survival rate at 20 years
Bilateral Mastectomy= 88%

Unilateral Mastectomy= 66%

After adjusted analysis, 
association was not significant 

Retrospective analysis  - BMJ 2014



Surgical Options of RRM:
• Simple Mastectomy

• Skin Sparing Mastectomy 

• Nipple Sparing Mastectomy 



Nipple Sparing Mastectomy (NSM):
• Patient selection criteria for NSM:

– Early stage IBC
– DCIS <5cm
– Tumor located >2cm away from the NAC
– Tumor biology: Luminal, HER2 negative 
– No lymphovascular invasion 
– No evidence of Multifocal or Multicentric disease 



Women w/ BRCA1 and BRCA2 
mutation + prophylactic NSM= 

346
Retrospective Cohort  - JAMA 2018

Breast cancer incident= 0 in 4.6 
years follow up



Hartmann, L. C., Schaid, D. J., Woods, J. E., Crotty, T. P., Myers, J. L., Arnold, P. G., 
Petty, P. M., Sellers, T. A., Johnson, J. L., McDonnell, S. K., Frost, M. H., & Jenkins, R. 
B. (1999). Efficacy of bilateral prophylactic mastectomy in women with a family 
history of breast cancer. The New England journal of medicine, 340(2), 77–84. 
https://doi.org/10.1056/NEJM199901143400201*14 years follow up



Techniques in NAC- Sparing 
Mastectomy 
• Ensure complete clearance of ductal tissue by dissecting the 

breast tissue from the NAC at the dermal level. 

• NAC Blood supply. Major source of blood supply is from the 
second perforator branch from the internal mammary artery.

• Frozen section of the nipple can be considered in selected 
cases.

• Discuss option of Skin sparing mastectomy with patient in case 
frozen section is positive for malignancy.



Breast Reconstruction:
• Autologous reconstruction 

– More stable aesthetic result, softer breast mound. 
– Less complications in patients with previous chest radiation.
– Extensive surgery. Increased operative times. involved microsurgical 

techniques and potential for surgical morbidity at two separate 
sites.

– Options: 
– TRAM Flap
– Double DIEP (for bilateral mastectomy)
– LD Flap (w or w/o implant)
– Perforator flaps from from superior/inferior gluteal artery region



Breast Reconstruction in High Risk 
Patients 
• Implant based breast reconstruction 

– Less morbid surgery. 
– Implant loss rate 10-15% within 1 year.
– Options:

– Permanent implants 
– Expander followed by implant

• Smoking, high body mass index and preoperative irradiation are well-
known predictors of complications 



Role of SLNB in RRM
• Current recommendation that SLN biopsy is not indicated in 

patients undergoing RRM.



Bilateral Risk-Reducing Salpingo-
Oophorectomy
• Recommended by the age of 35 – 40, or individualized based on 

age of onset of ovarian cancer in the family

• Reduces the risk of Ovarian cancer by 80%

• Decreases the risk of IBC in BRCA1 by 56% and 46% in BRCA2. 
Greater risk reduction if BSO performed <40 years. 
o (Breast Cancer Risk Following Bilateral Oophorectomy in BRCA1 and BRCA2 Mutation Carriers: An 

International Case-Control Study, J Clin Oncol, 2005)

o Complications: Premature Menopause, cardiovascular disease, 
osteopenia, osteoporosis, and non-cancer mortality when it was 
performed before the age of 45 years and without HRT.



Can I take HRT after BPO?

BRCA1,2 = 
462

RRSO= 
155

+HRT= 
0.37

No HRT= 
0.38

No RRSO= 
286 No HRT= 1

Risk of IBC 
(HR)



Bilateral Salpingectomy with ovarian 
retention (BSOR)
• TP53 mutations seen in the ovaries cancer match the specific 

mutations seen in the precursor lesions found in the fallopian tubes; this 
suggests a clonal origin.

• Serous tubal intraepithelial carcinomas (STICs) and early invasive tubal 
carcinomas in 50% to 60% of women with sporadic ovarian cancer

• STICs Found in 10% to 15% of the fallopian tubes examined from 
women with BRCA1/2 mutations who undergo RRSO
o (Kindelberger DW, Lee Y, Miron A, et al. Intraepithelial carcinoma of the fimbria and pelvic serous 

carcinoma: evidence for a causal relationship. Am J Surg Pathol. 2007; 31: 161-169.)
o (Bowtell DDL. The genesis and evolution of high-grade serous ovarian cancer. Nat Rev 

Cancer. 2010; 10: 803-808)

• There are no actual data on risk reduction for ovarian cancer by 
salpingectomy, and there are clear data that RRSO reduces the risk of 
both breast and ovarian cancer and improves survival in women 
with BRCA1 and BRCA2mutations.



Thank you


