
Breast Cancer 
and 

Breastfeeding



Overview

• Supporting lactation in 
survivors

• Managing lactation in a 
pregnant or 
breastfeeding patient 
who is diagnosed with 
breast cancer

• Radiology and nuclear 
medicine studies

• Breast cancer screening 
pregnancy and lactation



Relationship Between Parity, Lactation, 
and Cancer Risk is COMPLEX

• “Crossover effect” 
– Promotional effect during 

pregnancy and lactation with 
crossover to protective effect in 
postmenopausal women with age 
at first pregnancy of < 25

– Specific genomic signature after 
full-term pregnancy

• Cellular differentiation and change 
in attachment of epithelial cells to 
basement membrane

• Down-regulation of genes related 
to cellular proliferation

• Attachment of epithelial cells to 
basement membrane, intercellular 
adhesion

• Down-regulation of estrogen, 
progesterone, HER2 receptors

Collins et al Oncologist 2015, Stuebe et al Arch Int Med 2009, 
John et al Int J Can 2018, Nichols et al Annals IM 2019, Collaborative Group 
Lancet 2002, ElShamy Oncotarget 2016, Schedin Nature Reviews 2006



Relationship Between Parity, Lactation, 
and Cancer Risk is COMPLEX

• Conflicting studies, but most conclude 
reductions in different populations for 
breastfeeding

– 4.3% lifetime risk reduction for every 12 
months BF

– First degree relative and BRCA I mutation 
carriers highest decrease in breast cancer 
development related to breastfeeding

– Decreased risk of TNBC, particularly in 
African descent

– “Oncogenic elimination hypothesis” for 
TNBC

• Proliferation-inducing oncogene 
expression to promote mammary gland 
development may undergo full terminal 
differentiation/would be detected by 
immune system during physiologic 
weaning 

• In forced weaning, oncogene-
overexpressing cells still in stem cell stage 
and would escape immune system 
recognition and become TNBC precursors

Collins et al Oncologist 2015, Stuebe et al Arch Int Med 2009, 
John et al Int J Can 2018, Nichols et al Annals IM 2019, Collaborative Group 
Lancet 2002, ElShamy Oncotarget 2016, Schedin Nature Reviews 2006



Managing Lactation 
in Breast Cancer 

Survivors



But First – Is Pregnancy Safe 
After Breast Cancer?

• Significantly reduced risk dying
• “Healthy Mother Effect”

– Even when controlling for this, improved 
survival

• Interval since pregnancy may have 
impact

– Within two years, improved DFS; after = 
similar

• Breastfeeding does not increase risk    
of recurrence

• Hypotheses
– Alloimmunization against cancer cells in 

subsequent pregnancy
– Breast cancer cells, fetal cells share 

common antigens
– Mother immune system activated during 

pregnancy and eliminates circulating fetal 
cells as well as quiescent tumor cells

– Impact of estrogen and apoptosis

Azim et al Eur J Cancer 2011,  Hartman BCRT 2016, Gorman 
et al J Can Surv 2009,  Azim et al BCRT 2009, Connell et al 
Health Care Women Int 2006



Survivors:  General Support

• Prenatal consult 
with 
breastfeeding 
medicine and 
lactation 
consultant

• Peer-to-peer 
support groups

Gorman et al J Can Surv 2009,  Azim et al BCRT 2009, Connell et al Health Care Women Int 2006





Surgery: 
Mastectomy

• No lactation with mastectomy, 
skin sparing mastectomy, 
nipple sparing mastectomy

– Lactation after mastectomy 
should not be encouraged nor 
expected; if significant 
engorgement or milk production 
 concern for residual 
parenchyma and ? Surveillance 
screening vs. return to OR for 
completion mastectomy

• Unilateral breastfeeding can 
provide milk not just for 
singleton, but for twins

– Counsel on antenatal hand 
expression

– Early postpartum for the vital 
single breast:  protect it.   Watch 
for nipple trauma, baby weight 
gain

Johnson and Mitchell, ASO in publication, Michaels and Wanner J Hum Lact 2013, Chapman et al Midwifery 2013



Nipple reconstruction

Remember that nipples can be reconstructed 
(buttock graft in this patient)…

Doesn’t mean nipple is functional!



Breast Conserving Therapy:  Surgery

• Systematic review:  can 
produce milk, but reduced 
quantities

• Subareolar resection may sever 
terminal ducts

• Periareolar incisions may 
impact nipple innervation 
and/or latch from scarring; may 
affect milk ejection reflex

• Rodent models do demonstrate 
recanalization

• But remember that radiation 
may have most impact

Leal et al Expert Rev Anticancer Ther 2013, Schlenz et al Plastic Reconstr Surg
2000, Karacalar et al Ann Plast Surg 2005



Breast Conserving Surgery

• 26 year old 6 weeks 
postpartum 

• Hx left 
fibroadenoma with 
focal DCIS 

• Excision via superior 
periareolar incision 
age 22

• No adjuvant 
radiation 

• Normal milk 
production



Breast Conserving Therapy:  
Radiation Impact

• Epithelial atypia in the 
terminal ductal-lobular 
units, atypical fibroblasts, 
fibrosis, atrophy, and 
non-specific vascular 
changes that appears to 
be irreversible

• Decreased skin/NAC 
elasticity

• Changes in milk 
composition 
– increased sodium 

concentration

Schnitt et al Hum Pathol 1984, Moore et al Am J Surg Pathol 2004, 
Green Int J Radiat Oncol Biol Phys 1989, Guix B Int J Radiat Oncol Biol Phys 2000



Pregnant

3 Months PP 
Breastfeeding



Radiation Impact

• 38F 28 weeks 
pregnant, DM type I

• History left breast 
T2N0 triple negative 
IDC s/p BCS, 
adjuvant chemo, 
radiation 7 years 
prior c/b thoracic 
outlet syndrome



Radiation Impact
• No left breast growth, 

doubling of right breast 
size 1st/2nd trimester

• Initially treated with 
Keflex, changed to 
Bactrim
– No response to either

• Ultrasound showed no  
masses, dermal edema

• Punch biopsy x 4
– Dermal edema, dilated 

dermal lymphatics



Radiation Impact

• Ultrasound biopsy x 2 of 
indistinct hypoechoic 
tissue UOQ
– Lymphocytic mastopathy, 

lactational changes, 
benign CCC, PASH, 
stromal edema

• ID consulted, started 
Bactrim/augmentin
– d/c 2/2 to side effects

• LN biopsy x 2
– No malignancy



Lymphatic Drainage Initiated



Chemotherapy

• Causes irreversible 
histopathological changes that 
may impact milk production in 
the future

• PABC cohort:  less breastfeeding 
success 
– 34% vs. 91%, particularly if more 

cycles and received earlier in 
pregnancy

– suggests effect on lactogenesis I
• Prenatal and postpartum 

counseling that milk supply can 
be varied among individuals from 
remaining breast

Stopenski et al Breastfeed Med 2017 



Endocrine Therapy
• AI’s transfer into breastmilk and 

suppress estrogen formation in 
infant

• No data on tamoxifen transfer in 
breastmilk

– Tamoxifen inhibits lactogenesis II but 
unknown effect on established milk 
production

• European Society of Breast Cancer 
Specialists allows tamoxifen to be 
interrupted for pregnancy and/or 
breastfeeding 

• POSITIVE enrolled 500 women ages 
18-42 who completed 18-30 
months of endocrine therapy with 
interruption of up to two years for 
pregnancy and breastfeeding

Shaaban Eur J Obstet Gynecol Reproduc Biol 1975, Masala et al Br J Obstet Gynaecol 1978, 
Cardoso et al Eur J Cancer 2012, Pagani et al Breast 2015



Managing Lactation 
When Cancer is 

Diagnosed During 
Pregnancy



Imaging 
Studies

• Ultrasound s/s not 
altered with pregnancy

• Mammography 86% 
sensitivity during 
pregnancy
– Decreased fat, increased 

water may alter 
mammographic 
appearance of mass

– With shielding, fetal 
dose 0.004 Gy
(threshold 100 Gy)

• No MRI with gadolinium 
in pregnancy

Shah et al ASO 2019



Mammogram: 
Safe During Pregnancy and Lactation

• Bilateral 
mammogram: 3-5 
mGy radiation

• Equivalent to the 
average background 
radiation incurred 
over 2 months

• Shielded uterus < 
0.004 mGy

Hendrick et al AJR Am J Roent 2010



Staging Studies

• CXR
• Liver ultrasound
• MRI without contrast 

skeletal survey
• MRI brain if central 

nervous symptoms
• Labs, echo prior to 

chemo

Shah et al ASO 2019



Treatment

• Confirm fetal dates 
to guide treatment 
safety
– Early termination 

does not improve 
outcomes 

• Chemotherapy
• Anti-HER2 therapy*
• Surgery
• Radiation/endocrine 

therapy*

*Not during pregnancy
Shah et al ASO 2019



Surgery:  Breast
• Mastectomy vs. BCS 

no difference in 
survival
– 1st/2nd trimesters:  

mastectomy
• Can perform 

lumpectomy if chemo 
anticipated (i.e. do not 
want too great a delay 
to radiation if RT alone 
planned)

– 3rd trimester:  
mastectomy vs. 
lumpectomy

Keleher et al JACS 2002; Zgouri et al BCRT 2013, Kuczkowski
Obstet Gyn Surv 2004, Case Clin Ob Gyn 2016



Surgery:  Perioperative Issues
• Primary complication pre-term 

labor
• Delayed gastric emptying, 

hypercoagulability
• 1st trimester:  Attempt to defer

– Increased risk miscarriage, lower 
birthweight

• May be related to underlying 
medical condition, surgery than 
exposure to anesthesia itself

• 2nd/3rd trimester
– After 20 weeks, position left 

lateral decubitus
– Doppler or u/s 

preceding/following surgery and 
continuous after 24 weeks

– Consent for emergency c-section

Keleher et al JACS 2002; Zgouri et al BCRT 2013, Kuczkowski
Obstet Gyn Surv 2004, Case Clin Ob Gyn 2016



Surgery:  Breast Reconstruction
• Delay definitive 

reconstruction 
– Limit operative time, 

possible complications
– Difficulty in achieving 

symmetry
• Small retrospective study 12 

patients TE, 1 implant 
– No infection, hematoma, 

flap necrosis, capsular 
contracture

– No adverse fetal outcomes
– One patient local 

recurrence 19 months post-
mastectomy, one patient 
leakage after RT

Lohsiriwat et al Breast 2013



Surgery:  Axilla

• No blue dye
– Avoid isosulfan blue 

due to anaphylaxis risk
– Methylene blue 

crosses placenta, 
teratogen

• Technetium safe
– Lower than 

background radiation 
(8.2 mGy) but still, 
inject day of/intraop

• SLNB->send nodes 
intraop->ALND

Toesca et al Gync Surg 2014



Chemotherapy
• Contraindicated first trimester 

(organogenesis)
• Standard third-generation 

regimen ACT
– DD regimens safe; can allow 

for shorter period of 
treatment/completion further 
from delivery

– Taxanes less data but still safe
• However, majority in YWBC 

Study had taxanes post-
delivery

• MTX contraindicated
• Cisplatin/carboplatin may be 

used, but a/w higher toxicity 
due to decreased albumin

• Neulasta, steroids in short 
duration, anti-emetics all safe

Amant et al Lancet Oncol 2012; Cardonick et al Cancer J 2010, 
Mir et al Ann Oncol 2010, Case Clin Ob Gyn 2016



Chemotherapy
• Stop week 35/36 prior to 

delivery 
– Reduce risk of infections, 

hemorrhage
– Delivery after 35 weeks ideal 

for fetal lung maturity
• If continuing chemo, resume 

3 weeks after delivery
• Fetal malformations no 

greater than general 
population
– Placental protection from 

chemo agents 
• Different than breastfeeding

– Greatest complication IUGR
– Growth scans every 4 weeks 

or before each cycle 
chemotherapy starting 24-28 
weeks

Amant et al Lancet Oncol 2012; Cardonick et al Cancer J 2010, Mir 
et al Ann Oncol 2010, Case Clin Ob Gyn 2016



Chemotherapy During Pregnancy: 
Breastfeeding Postpartum

• Chemotherapy usually 
resumed 3 weeks after 
birth
– As early as 7 days

• Can allow mom to feed 
initial postpartum for 
stabilization, 
colostrum/early milk 
and then wean for 
resumption of 
chemotherapy

Shah et al ASO 2019



Contraindicated in Pregnancy 
(Give Postpartum)

• Anti-HER2 Tx
– Renal, pulmonary 

malformations, 
oligohydramnios

• Endocrine
– Tamoxifen: 20% 

birth defect rate
– AI/LH agonists not 

safe
• Radiation

Zagouri et al BCRT 2013



Diagnosed 
Postpartum 

While 
Breastfeeding



PABC and Postpartum Breast Cancer

• PABC traditionally defined as 
occurring during pregnancy 
or within one year 
postpartum

• New arguments to 
distinguish cancer occurring 
during pregnancy versus that 
in the postpartum period

• This may encompass a 
timeline of breast involution 
for up to 20 years 
– Risk peaks at 5 years PP



Postpartum Breast Cancer
• Cases diagnosed after 

pregnancy but within 
five years postpartum 
have a 3x increased risk 
of distant recurrence 
and death compared to 
nulliparous cases
– Meta-analysis of 3628 

patients up to 2 years 
PP:  significantly higher 
risk of death

– Driven by PP diagnosis
– Survival of patients 

diagnosed during 
pregnancy not 
different than controls

• Poorer prognosis when 
adjusted for biologic 
subtype, stage, and year 
of diagnosis

Callihan et al Breast Cancer Res Treat 2013, Lambe et al N Engl J Med 1994, Azim et al  
Cancer Res Treat 2017



Why?
• Postpartum breast involution 

– Apoptosis of epithelium 
returns breast to non-
secretory state

– Process mimics wound 
healing

• Increased macrophage density, 
collagen deposition, and 
stromal remodeling

• Lymphagiogenesis is 
physiologic to clear apoptotic 
epithelium in lactation
– But also present in chronic 

wounds, cancer, inflammation
• Postpartum tumor cells 

demonstrate increased        
pro-lymphatic activity

Lyons et al J Clin Invest 2014



COX-2 and NSAIDs:  Pre-Clinical Data
• Increased immature 

monocytes, reduced T cells in 
mammary gland involution 

• The prostaglandin-generating 
enzyme COX-2 has been 
identified as influential for the 
pro-tumorgenic processes that 
occur during involution

• NSAIDs have been identified as 
targeting this COX-2 activity
– Reverse presence of immature 

monocytes
– Promote tumor border 

accumulation of T cells 
– Blunt lymphangiogensis
– Reduce fibroblast activation
– Lower tumor growth and 

dispersion
• No trials in humans yet

Pennock et al J Immuno Cancer 2018



Postpartum Breast Cancer
• Postpartum state 

preferentially 
supports metastases 
in liver
– Hepatocyte 

apoptosis, 
extracellular matrix 
remodeling, 
deposition of 
collagen

• Also increased risk 
for brain metastases

Goddard et al Cancer Discov 2017



Propensity to Metastasize:  
33F 6 Months After Cessation of Breastfeeding



New Diagnosis:  General Principles

• Involve IBCLC, breastfeeding 
medicine physician

• Early weaning can impact 
mom’s mental health; need 
psychosocial support

• Weaning often needed
– Taper frequency of 

breastfeeding/milk expression
• Herbal/OTC (sage/Sudafed) vs. 

pharmacologic agents 
(cabergoline 0.25-0.5 mg q3 
days x 2-3 days)

Stuebe et al J Womens Health 2014, Eglash Breastfeed Med 2014



Radiology 
Studies 

Image:  Rebecca Saxe, MIT/Smithsonian



Ultrasound and
3D mammogram

ACR Imaging of Pregnant and Lactating Women 2018



Remove Milk Prior to Imaging

• Reduces 
parenchymal density 
resulting from 
retained milk

• Encourage patient to 
bring baby or pump 
to imaging 
appointment

• Feed normally after 
– do not ”pump to 
keep breast empty”!

ACR Imaging of Pregnant and Lactating Women 2018



Biopsies Are Safe and Effective

• Milk fistula rate 
low if managed 
appropriately

• Even with 
development of 
fistula, tends to be 
transient and self-
resolving over the 
course of weeks

Johnson and Mitchell, ACS 2019; in submission



Patient Told to “Pump to Empty”

24 hours s/p 
CNB for FA x 2 

via one incision
1 week s/p CNB

9 days
s/p CNB

5 weeks  
s/p CNB



MRI for Extent of Disease
• Safe in lactation, NOT 

in pregnancy due to 
gadolinium

• Increased background 
parenchymal 
enhancement due to 
physiologic 
hypervascularity and 
diffusely increased T2 
signal from milk

• Despite this, multiple 
reports document 
accuracy in setting of 
lactation

Vashi et al AJR 2013, Sabate et al Radiographics 2007, Espinosa et al Radiology 2005, Oh et al Br J Radiology 2017



MRI May Detect MMG Occult Lesions

ACR Contrast Media 2012, Talele et al Breast Journal 2003



… And Lead to Additional Biopsies



Staging Studies

• Bone scan, PET 
radioisotopes not 
excreted in breastmilk

• However, external 
radioactivity of organs 
can require separation 
of dyad

• Expressed milk can be 
frozen and allowed to 
decay radioactivity over 
specified half lives and 
then fed

• Note additional areas of 
avidity may prompt 
additional workup

Leide-Svegborn et al Eur J Nucl Med Mol Imaging 2016



Additional Areas 
of Avidity for 

Biopsy



PET CT and FDG-18

• Very little FDG is excreted 
into breast milk and the 
milk itself is safe for infants

• However, the lactating 
breast does accumulate 
FDG
– Contact between mother 

and child should be limited 
for 12 hours to minimize 
external radiation

– Express milk and feed to 
the baby via bottle

ACR Contrast Media 2012 



“Trash the Pump and Dump!”

CT with iodinated 
contrast, MRI with 
gadolinium 
contrast:  No need 
to interrupt 
breastfeeding!

ACR Contrast Media Version 10.3, 11th edition 2012  
Image:  Eliza Myers, MD







Cardiac Evaluation Prior to Chemo

• Consider 
echocardiogram as 
an alternative to 
nuclear medicine 
imaging (MUGA). 

• When MUGA is 
performed, length of 
interruption varies 
depending on 
method of Tc-99m 
RBC labeling and 
dose administered 
(max interruption 12 
hours)

Mettler and ICRP



Open Access Protocol at Bfmed.org



Chemotherapy 
and Breastfeeding

• No breastfeeding while 
receiving cytotoxic therapy 
for breast cancer

– 2013 review demonstrates 
long-half life, high rate of 
transfer (including 
doxorubicin and cisplatin)

• Carboplatin and paclitaxel 
pass readily into breastmilk

• Infantile neutropenia after 
cyclophosphamide

• No human data on 
lactation and anti-HER2 but 
given in combo with 
chemo 

– Though low likelihood of 
monoclonal antibody 
excretion into breastmilk

Pistilli et al Cancer Treat Rev 2013, Griffin et al J Human Lact 2012, Amato Med J Aust 1977, 
Durodola J Natl Med Assoc 1979



Chemotherapy
• Patients may ask to express and 

discard milk to maintain 
production, and breastfeed in 
between cycles
– Has been done with short chemo 

cycles for lymphoma
• Wait five serum half lives of agent 

with longest half life
• Consider

– Risk for mastitis in setting of 
neutropenia

– Whether baby will take breast 
intermittently q2-3 weeks and 
then return completely after 
months

– Nipple trauma during these 
intermittent latch periods

– Alterations of microbiome of 
breastmilk

– Decrease in milk volume

Anderson Breastfeed Med 2016, Urbaniak et al Microbiome 2014



Questions as Agents Change

• LactMed
– Phil Anderson, 

PharmD
– Toxnet.nlm.nih.gov

• Texas Tech Infant 
Risk
– Thomas Hale, 

PharmD
– Infantrisk.com



Neoadjuvant Chemo



Pre and 
Post NAC



Surgery
• PABC cohort from MD 

Anderson:  overall wound 
complication rate of 9%, 
consistent with rates in 
general population

• No milk fistula 
• Total versus partial 

mastectomy no difference 
in complication rates

• No need for additional 
antibiotic prophylaxis; it is 
likely vascular breast and 
antimicrobial components 
confer natural protection

Dominici et al Brest Dis 2010, Hill and Newburg Nutr Rev 2015



Surgery:  When to Operate

• Involution well studied in 
mouse models

• Most women report 
minimal milk production a 
few weeks after weaning 
and high levels epithelial 
apoptosis observed six 
weeks after weaning

• Human mammary involution 
not complete until 12-18 
months after weaning

• No surgery delayed due to 
these theoretical concerns

Jindal et al Breast Cancer Res 2014 



Surgery:  Overall Recommendation

• Mastectomy = feed 
contralateral

• Partial = likely to 
need RT = feed 
contralateral and 
wean affected



Axillary Staging
• No data on transfer of vital dyes such 

as methylene blue or isosulfan blue 
into breastmilk, nor on bioavailability

• ? 24 hour interruption of methylene 
blue after IV but not intradermal 
recommendations exist

• Life threatening neonatal toxicity from 
enteral adminstration of methylene 
blue

• No data on intradermal injection of 
radiotracers from sentinel lymph node 
biopsy

• Some societies suggest 0-12 hours 
after IV technetium-99 radiotracers, 
so 24 hour interruption fits well within 
clinical scenario

Allegaert et al J Pediatr Surg 2004, Sills Arch Pediatrc Adolesc Med 1994, Albert J Pediatr Surg 2004, 
Giammarile et al Eur J Nucl Med Mol Imaging 2013, Mattsson et al Ann ICRP 2015



CPM
• NCCN recommends CPM vs. high-risk 

imaging surveillance for high-risk 
patients

• Consider delaying CPM until 
childbearing complete

• Cochrane review concluded that 
while CPM decreases incidence of 
breast cancer, insufficient evidence 
exists whether this translates to 
survival benefit

• CPM increases risk of surgical 
complications

• Unknown whether future 
breastfeeding and chemoprevention 
reduces risk more than CPM

NCCN Version 2.2019, Carbine et al Cochrane Database Syst Rev 2018, Eck et al Ann Surg Oncol 2014, 
Silva et al Ann Surg  Oncol 2015



Perioperative Considerations

• Perioperative lactation 
support program modeled by 
MSKCC

• ABM outlines 
recommendations for 
individualized perioperative 
lactation plans

• Appropriate medication 
selection, judicious fluid 
management, allowing for 
nursing or expressing milk in 
recovery room minimizes 
mastitis and unnecessary 
interruptions in lactation

Rieth et al Breastfeed Med 2018, Reece-Stremtan et al Breastfeed Med 2017, Shachar et al Oncologist 2017



Open Access Protocol at Bfmed.org



Radiation Therapy

• Fields restricted to affected 
breast only

• Histopathologic changes, 
NAC and skin changes, 
changes in content of milk 
as above

• Likely increased risk of 
wound complications 
including abscess and 
fistula

• ? Partial breast radiation 
(still not advised)

• Feed contralateral breast



Endocrine Therapy
• Nuanced discussion if patient still 

breastfeeding at time of 
completion of above therapy

• AI’s transfer into breastmilk and 
suppress estrogen formation in 
infant

• No data on tamoxifen transfer in 
breastmilk

– Tamoxifen inhibits lactogenesis II but 
unknown effect on established milk 
production

• European Society of Breast Cancer 
Specialists allows tamoxifen to be 
interrupted for pregnancy and/or 
breastfeeding 

• POSITIVE enrolled 500 women ages 
18-42 who completed 18-30 
months endocrine therapy with 
interruption of up to two years for 
pregnancy and breastfeeding

Shaaban Eur J Obstet Gynecol Reproduc Biol 1975, Masala et al Br J Obstet Gynaecol 1978, 
Cardoso et al Eur J Cancer 2012, Pagani et al Breast 2015



Physical Exam and/or Imaging for 
Surveillance for Recurrence







Additional 
Considerations



Baby’s Needs:  Donor Human Milk



We can do it milk storage



Informal milk sharing



Informal Milk 
Sharing









Just a Note – IBC, Not Mastitis!

Image:  Anthony Lucci, MD





Additional Considerations:  
Perinatal Mental Health

• Rapid drop in 
estrogen/progesterone = 
concurrent drop in 
serotonin

• Perinatal Mood and 
Anxiety Disorders 
(PMADs) most common 
complication of 
pregnancy and childbirth

• Affects at least 20% of 
women and 1/10 
partners

JAMA 2019



Multidisciplinary Care
• MFM
• Peds/neonatologist
• IBCLC
• Onco-fertility
• Genetics
• Nutritionist
• Clinical Trials 

(POSITIVE)
• Oncology psych, SW
• Patient support 

groups



Breast 
Cancer 

Screening 
During 

Pregnancy 
and 

Lactation?





YES!

• Screening MMG or 
DBT +/- ultrasound
– Under age 30 and 

high risk 
– 30-39 intermediate to 

high risk
– 40 and over average 

risk
• Consider MRI in high 

risk lactating (not 
pregnant) patients on 
case-by-case basis

ACR Imaging of Pregnant and Lactating Women 2018



Q6 Month Screens in 30 year old BRCA I



BRCA I Hypervascularity at 10 Months PP



Screen Significant Axillary Tissue



Breast Cancer in 
Accessory NAC



Breastmilk as a Biospecimen

• Potential of 
breastmilk 
analysis to 
inform early 
events in breast 
carcinogenesis

Murphy et a BCRT 2016



Noninvasive Assessment of Lactating Breasts Using Somatic 
Mutations and DNA Methylation as a Pre-symptomatic Test     

for BRCA Breast Cancer

Kathleen Arcaro, PhD
University of Massachusetts Amherst
karcaro@ umass.edu   (413) 577-1823
http://www.BreastmilkResearch.org

Recruiting two groups of women
• Breastfeeding women with a 

germline mutation in a BRCA gene

• Breastfeeding women scheduled for 
a breast biopsy or recently diagnosed 
with breast cancer regardless of 
BRCA status

Study Overview
• Participants contact UMass Breastmilk lab and we 

provide a prepaid FedEx package and instructions for 
mailing a milk sample from each breast, a saliva 
sample, and a copy of their BRCA test results 

• We assess mutations and DNA methylation in the 
sloughed epithelial cells in the milk



Take Home Points
• Surgery, chemo safe in pregnancy 

after 1st trimester (1st trimester 
surgery weigh risk/benefit)

• Hold chemo week 35/36 and re-
start 3 weeks after delivery

– Can breastfeed baby until chemo 
resumes

• No radiation, no anti-HER2, no 
endocrine during pregnancy

• Postpartum breast cancer a distinct 
clinical entity from those cancers 
that develop DURING pregnancy

– Breastfeeding management requires 
nuanced, multidisiciplinary care

• MMG/ultrasound safe in both 
pregnancy and lactation; no MRI in 
pregnancy

• Staging studies safe in lactation but 
no PET CT or bone scan in 
pregnancy; use alternatives
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