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Objectives
Describe the physiologic changes of pregnancy and lactation
Review appropriate breast imaging work up for pregnant and
lactating patients
Address potential for radiation-induced deterministic effects
Identify common benign and malignant pregnancy-associated
breast pathology, associated findings, and relevant workup

Physiologic Changes of the Breast
From Pregnancy Through Lactation

MAMMOGRAPHIC
CHANGES:

*Increase in
breast density*
Non-pregnant

Increase in
breast size
Lobular
proliferation

Ductal sprouting
Marked lobular
Marked lobular
growth with cellular
atrophy
proliferation
accompanied by a
Estrogen, progesterone, and prolactin relative stromal
decrease
20 weeks pregnant
Marked ductal
sprouting with some
branching and
discretePlayers:
lobular
Key Hormone
growth

Breast Imaging Workup
Ultrasound (US)

Your Imaging WORKHORSE!
Pros:
•
•
•

No Radiation
Near 100% sensitivity and negative predictive value
for detection of breast carcinoma in this population
Patient comfort

Cons:
•
•

May not diagnose DCIS
Sometimes difficult to tell extent of disease

*
*
Physiologic changes of lactation. Note nonmasslike hypoechoic areas within normal
fibroglandular breast tissue.

Teaching Points
• Palpable lump à start with US
• If there is a cancer diagnosis,
consider mammogram for extent
of disease

Breast Imaging Workup

Radiation Impact of Mammography
Radiation Impact on the Fetus

Factors Affecting Perinatal
Exposure to Ionizing
Radiation:

> 500 mGy:
Potentially
clinically
significant
fetal
damage

1. Radiation dose
2. Anatomic distribution
3. Stage of fetal development

50-100 mGy:
Teratogenic,
< 25 weeks
gestation

Teaching Point
• Fetus is most susceptible to
deleterious effects during
organogenesis (2 – 8 weeks)
• Most radiation to the fetus is from
scatter radiation, which can be
significantly reduced by shielding.

3 mGy: Est.
maternal dose
from four-view
mammograpy

<0.03 mGy:
Est. fetal dose
from four-view
mammography
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Breast Imaging Workup
Mammography (MG)
What Tell Your Patients:
•
•
•

Very low dose ionizing radiation
Generally safe for the fetus and proliferating breast
tissue
Sensitivity of mammogram limited by physiologic
breast changes, which obscure many
masses/asymmetries

How to Protect Your Patients:
1. Shielding the abdomen
• Most radiation exposure is from scatter
radiation in the room
• Shielding reduces dose to uterus by 50%
2. Avoid radiation in the first trimester when
possible
• Most sensitive phase for the fetus

Indications
• Detection of suspicious
microcalcifications, not
evident on US
• Determination of extent of
known disease in newly
diagnosed cancer
• Evaluating response to
neo-adjuvant
chemotherapy

Breast Imaging Workup

Magnetic Resonance Imaging (MR)
CONTRAINDICATION IN PREGNANCY
•
•

Gadolinium crosses placenta in measurable quantities
• Concern for dissociation into toxic free gadolinium
ions
No evidence-based research on how the fetus is
affected
• CE-MRI performed in pregnant patients in
European countries.

SAFE IN LACTATING PATIENTS
• Negligible excretion of gadolinium through breastmilk

Indications
• Evaluation of newly diagnosed
breast cancer
• Screening of very high risk
patients
• Response to chemotherapy

Breast Imaging Workup

Magnetic Resonance Imaging (MR)
Lactating Breast

• Increased background
enhancement
• High uniform T2-weighted
signal

Breast Cancer

• Lower T2-weighted signal
compared to lactating tissue
• Rapid enhancement and early
washout

Teaching Point
Breastfeeding or pumping immediately prior to MG or MR imaging will
improve sensitivity by eliminating duct secretions, reducing density and
lowering background T2 signal

Breast Imaging Workup

Image-Guided Procedures
Ultrasound:
1. Core Needle Biopsy
2. Aspiration
3. Needle Localization

Mammography:
1. Stereotactic or Tomosynthesis Guided biopsy
2. Needle localization

MRI Biopsy (Non-Pregnant)
1. Core needle biopsy
2. Needle localization

Complications
• Higher risks of bleeding and
infection
• Higher breast vascularity
• Increased ductal dilation
• Higher risk of milk-duct
fistula
• Rare
• Usually associated with
open surgery rather than
needle biopsy
• More common with larger
gauge needles

Breast Pathologies
Benign and Malignant

Benign
• Hypertrophic Fibroademona
• Galactocele
• Lactating Adenoma
• Mastitis
• Granulomatous Mastitis
Malignant
• Pregnancy Associated Breast
Cancer
Special Case
• Nipple Discharge in Pregnancy

Hypertrophic
Fibroadenoma
Key Facts
•
•
•
•

Benign hormone-sensitive tumor
Will most commonly grow rapidly, during
pregnancy
May infarct due to rapid growth
May present as painful lump

Pregnant patient, 30 weeks

*

US image demonstrates heterogeneous
isoechogenicity (*) with development of cystic
spaces (arrow) and overall increase in size, consistent
with secretory changes.

Postpartum + 4 weeks, lactating

Galactocele

32 yo lactating woman
presents with a palpable
lump in the left breast

Key Facts
•
•
•

Most common benign
pathology of lactation
Slowly growing painless lump
Usually develops after
cessation of lactation

MG and US appearances
1. Fat-fluid levels
2. Pseudohamartoma
3. Cystic/multicystic

US: Round circumscribed
mass with posterior acoustic
enhancement and low level
echo

MG: Round partially
obscured mass (arrow)
in the lower left breast
The patient had an aspiration
and milk like fluid was removed,
confirming a galactocele

Lactating Adenoma
Key Facts
1.
2.

Rapidly growing painless lump
of late pregnancy/peri-partum
Reduces/resolves after
cessation of breast feeding

US Appearances
1. Hypo-to isoechoic
2. Sharp margins
3. Internal cystic areas

29 yo woman presents with palpable lump

*
*

US Image (right)
demonstrates peripheral
vascularity surrounding
the hypoechoic mass

US Image (left)
demonstrates a
hypoechoic mass with
cystic spaces(*) and
posterior acoustic
enhancement

Puerperal Mastitis

38 yo woman presents with painful breast lump and redness

Key Facts
1. Retrograde infection of the breast via
the nipple areola complex from
infant’s nose/throat
2. Common Bugs:
Staph: more localized, abscesses
tend to occur more frequently

*

US Image (left)
demonstrates an
anechoic mass with
layering debris (*) and
posterior acoustic
enhancement

• Can be life-threatening with MRSA

Strep: diffuse mastitis, with focal
abscess formation in advanced
stages

Treatment
1. Surgical incision and drainage
2. Needle aspiration or catheter drainage,
under US guidance
• 18 G for thick pus

US Image (right)
demonstrates hyperemia
(purple arrow)
surrounding the anechoic
mass with debris
IMPORTANT: Breast-feeding should be continued
because it promotes drainage and helps resolve infection

Pregnancy-Induced Granulomatous Mastitis
Key Facts
•
•
•
•

Noncaseating, nonvasculitic
inflammatory disease of
unknown origin
Affects young women within
6 years of pregnancy
Painful, palpable mass,
tends to spare subareolar
region
Associated with high
prolactin

Treatment
1. Excisional biopsy (primary
treatment)
2. Cortico-therapy
3. Close surveillance without surgery
(follow to spontaneous resolution)

*

*
US: Masslike (*),
tubular/nodular
hypoechoic structures
(arrow)

Feb 2016

Oct 2016

MG: Most commonly asymmetry
(arrow), ± mass

Pregnancy-Associated
Breast Cancer (PABC)
*

Sep 2017

Nov 2017

MG (left): Rapid progression of breast cancer. Asymmetry ± mass
± lymphadenopathy amidst normal physiologic change
US (right): Typical aggressive features (poorly-defined or
spiculated margins, wider-than-tall, heterogeneously
hypoechoic, mural nodularity)

Key Facts
1. Breast cancer occurring during
pregnancy or within 1 year of
childbirth
2. Greater likelihood of large tumor size
and lymphovascular invasion at
diagnosis
• Related to diagnostic delay by 1-3
months
• Mass obscured by physiologic
changes
3. Biopsy regardless of pregnancy
stage

Increased estimated risk of axillary
metastases with delayed diagnosis*
•
•
•

0.9% from a 1-month delay
2.6% from a 3-month delay
5.1% from a 6-month delay

*based on a tumor doubling time of 130 days

Spontaneous Bloody Nipple Discharge
Key Facts
•
•
•
•
•
•
•

Nonspecific symptoms, may be
physiologic or pathologic
Hypervascularity and epithelial
changes
Infant suction trauma
Occult bleeding common
20% of non-hematic nipple discharge
in pregnancy
15% of non-hematic nipple discharge
in lactation
Main differential: intraductal papilloma
or ductal carcinoma

Diagnosis
•
•

Ultrasound
Galactography in post-partum
patients

Galactogram image
demonstrates an
abrupt duct cutoff
(arrow) from an
intraductal papilloma.

Conclusion
• The breast undergoes extensive physiologic changes during
pregnancy and lactation, which can mimic or obscure important
findings.
• Most evaluations begin and end with ultrasound. Mammography,
though limited in sensitivity, is safe during pregnancy, especially when
using shielding precautions. Contrast-enhanced MRI is contraindicated
in pregnancy but safe during lactation.
• Many pathologic entities have overlapping imaging appearances, but
may be distinguished by clinical context.
• When in doubt, biopsy is often appropriate, though acknowledging
common patterns in presentation and features will help narrow the
differential diagnosis and may avoid unnecessary interventions.
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