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1  | DEFINITION AND INCIDENCE

Pregnancy associated breast cancer (PABC) is defined as breast can-
cer occurring during pregnancy or within the first 1-2 years postpar-
tum.1 Pregnancy associated breast cancer is estimated to complicate 
1 in 3000 pregnancies. It is increasing in incidence as women delay 
childbearing into the 4th and 5th decades of life. Breast cancer is one 
of the most common malignancies to complicate pregnancy.

2  | PRESENTATION AND DIAGNOSIS

Pregnancy associated breast cancer presents most commonly as a 
palpable finding.1 Delay in diagnosis is well documented.2 Breast 
density and nodularity increase with pregnancy, complicating the 
interpretation of clinical examination and breast imaging.

Diagnostic strategy of a palpable mass in pregnancy includes 
clinical examination, imaging, and biopsy. Breast ultrasound carries 
sensitivities and negative predictive values up to 100% in pregnant 
breasts.3 If suspicious characteristics are identified, diagnostic mam-
mogram is indicated for further characterization and whole-breast 
survey. Table 1 lists acceptable radiation threshold in pregnancy and 
radiation exposures of common imaging modalities.4,5

Breast MRI with gadolinium is controversial in pregnancy. MRI 
imaging without contrast is safe5 but is of limited use imaging breast 
tissue. Gadolinium crosses the placenta and enters fetal circulation 

and amniotic fluid. Long-term fetal effects of gadolinium exposure 
are unknown. Gadolinium exposure has been associated with in-
creased incidence of rheumatologic or inflammatory conditions.6 
Decision regarding use should be made on a case-by-case basis, 
weighing risks and benefits.5 Lactation should not be interrupted 
after breast maternal gadolinium exposure due to limited breast milk 
excretion and neonatal ingestion.

Any suspicious breast mass or imaging finding should be bi-
opsied. Milk fistulization in pregnancy is exceedingly rare after 
needle biopsy.7 Local anesthetic has no known risk in pregnancy. 
Pathologists should be alerted to the patient's pregnant state to aid 
in the interpretation of the biopsied tissue.

3  | HISTOLOGY

71%-100% of PABC reported is infiltrating ductal carcinoma, with 
all breast cancer subtypes represented.1,2,8 Pregnancy-associated 
breast cancer is more likely to be hormone receptor negative and 
her-2 positive, similar to age-matched controls.

4  | MATERNAL PROGNOSIS

In modern series, the prognosis of PABC is similar to age- and stage-
matched controls.2,9 A meta-analysis found higher mortality and 
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recurrence rates with PABC but included older studies with delayed 
and less effective treatments.10 21% of PABC is diagnosed at stage I or 
II versus 54% in nonpregnant women.2,9 53%-71% of PABC presents 
with positive nodes. The worse prognosis of PABC is more likely due to 
stage at diagnosis and breast cancer subtype than pregnancy itself.1,2

Pregnancy termination does not improve maternal prognosis.9 
Several studies found worse survival among women who terminated 
versus those who continued pregnancy.11,12 Women with breast 
cancer early in pregnancy may choose to terminate but it is not a 
medical recommendation.

5  | MANAGEMENT—SPECIAL 
CONSIDER ATIONS DURING PREGNANCY

Families with PABC need a multi-disciplinary team: breast special-
ized radiologist, breast surgeon, anesthesiologist, medical oncolo-
gist, obstetrician, maternal fetal medicine specialist, pediatrician/
neonatologist, and social worker. Communication among team 
members is of paramount importance. Due to young age at di-
agnosis, genetic testing for inherited breast cancer syndromes is 
indicated.

All cancer treatments are scheduled around gestational age to 
minimize risk to the fetus and mother. The most accurate dating is 
early transvaginal ultrasound,13 ideally before 9 weeks gestation.

The social support needs of pregnant mothers and families with 
breast cancer are complex. Families may also include young children. 
Social workers should be involved early and often. Maternal mental 
health should not be neglected.

6  | STAGING

When staging the pregnant woman with breast cancer, of primary 
concern is fetal radiation exposure. Radiation doses of common 

staging studies are listed in Table 1. Alternative studies with little 
or no radiation exposure include right upper quadrant abdominal 
ultrasound, chest x-ray with abdominal lead shielding and noncon-
trast MR.

7  | SURGIC AL MANAGEMENT IN 
PREGNANCY

Surgical management of PABC should be chosen by the same 
principles as nonpregnant patients.1,14 Small series have con-
firmed equivalent survival between pregnant women under-
going breast conservation and mastectomy.14 If chemotherapy 
is indicated, postlumpectomy radiation can be given after 
completion of chemotherapy and delivery without treatment 
delay.

Small studies support the safety in PABC of staged recon-
struction after mastectomy with immediate tissue expander 
placement.14 The benefits of immediate breast reconstruction 
include improved psychologic and aesthetic outcomes.15 A series 
of pregnant women who underwent tissue expander placement 
during pregnancy showed no increase in obstetrical or surgical 
complications.16

Sentinel node biopsy is safe and accurate for clinically 
node-negative pregnant patients. Fetal radiation exposures 
after radionucleotide injection are within acceptable levels.17 
Isosulfan blue should be avoided due to lack of fetal safety data 
(pregnancy category C). Methylene blue is a known fetal terato-
gen.18 Axillary clearance should be reserved for known axillary 
disease,14 due to risk of lymphedema and likely low therapeutic 
benefit.19

Large studies have established the safety of anesthesia expo-
sure during pregnancy.20,21 Surgery is generally avoided during 
the first trimester if possible. Surgery is considered safest during 
the 2nd trimester, between 12 and 24  weeks. Women beyond 
20 weeks should be paced in a left lateral tilt position to displace 
the gravid uterus off the maternal vena cava and preserve cardiac 
return. Women undergoing surgery after 24 weeks should receive 
intraoperative fetal heart monitoring and receive care in a facility 
with the capacity to intervene for preterm labor care for a preterm 
infant.

All pregnant women undergoing surgery should have precautions 
taken to avoid uterine hypoperfusion, maternal hypotension, hypoxia, 
hypoglycemia, pain, fever, and infection. Acetaminophen and narcotic 
pain medications are used routinely in pregnancy to treat maternal 
conditions. Aspirin should be avoided in pregnancy due to fetal ef-
fects.22 NSAIDs should be used with caution due to a possible risk 
of spontaneous abortion in the first trimester. NSAIDs should not 
be used in the third trimester due to adverse fetal cardiac effects. 
Antibiotics should be given for usual surgical indications, and many 
are safe in pregnancy. As both pregnancy and malignancy increase risk 
for thrombotic events, thrombotic prophylaxis should be employed 
during surgery.

TA B L E  1   Fetal radiation exposure

Background fetal radiation exposure through 
pregnancy

1 mGy

Threshold of acceptable fetal exposure <50 mGy

Threshold for congenital fetal loss, 
congenital anomalies, intellectual effects

60-200 mGy

Mammogram 2 views 0.001-0.01 mGy

Chest x-ray 0.0005-0.001 mGy

Chest CT 0.01-0.66 mGy

Bone scan T99 4-5 mGy

Abdominal CT 1.3-3.5 mGy

Pelvic CT 10-50 mGy

Pet CT whole body 10-50 mGy

Note: Adapted from guidelines for diagnostic imaging during pregnancy 
and lactation. American College of Obstetrics and Gynecology 
Committee Opinion 723, October 2017.
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8  | SYSTEMIC TRE ATMENT IN 
PREGNANCY

8.1 | Special considerations

Physiologic changes of pregnancy that effect the pharmacokinet-
ics of systemic treatment include increasing maternal body weight, 
plasma volume, hepatorenal perfusion, cytochrome P450 activity 
(third trimester), and serum albumin concentrations. The fetus and 
amniotic fluid act as a third space, sequestering the medications 
from the mother. Despite these challenges, survival is similar be-
tween age- and stage-matched pregnant and nonpregnant women, 
so chemotherapy dosing is not altered during pregnancy.

8.2 | Chemotherapy

Almost all known intravenous cancer therapies cross the placen-
tal barrier and have fetal effects, including doxorubicin and cy-
clophosphamide.23-25 First-trimester exposure increases fetal 
loss and congenital anomalies. A 2010 International Consensus 
Conference recommended cytotoxic treatment be delayed until 
after 14 weeks.1

Chemotherapy exposure in the 2nd and 3rd trimesters only 
(not before 12  weeks) has not been shown to increase rates of 
fetal loss or congenital anomalies above background rates of 3%-
5%. (9; 23, 24) In the second- and third-trimesters known effects 
include suppression of fetal hematopoiesis, growth restriction, 
and sepsis.23-25 Fetal and neonatal echocardiograms do not show 
increased fetal cardiotoxicity. There are less data regarding taxane 
exposure in pregnancy but small series suggest similar safety pro-
files to doxorubicin and cyclophosphamide when used in 2nd and 
3rd trimesters.26

Dose-dense chemotherapy improves efficacy of treatment and 
shorten time to completion of therapy27 which may have bene-
fit when considering timing of therapy and delivery. However, 
concerns over managing maternal toxicities including anemia, 
neutropenia, and infection both in mothers and in neonates have 
limited its use. A small retrospective cohort study of dose-dense 
chemotherapy in pregnancy found no difference in fetal or mater-
nal complications with dose-dense approach but was significantly 
underpowered.27

Many commonly used supportive agents are safe in pregnancy 
with low risks of congenital anomalies including metoclopramide, 
GCS-F, erythropoietin, ondansetron, methylprednisolone, hydrocor-
tisone, diphenhydramine, and ranitidine.1,28

8.3 | Biologic agents

Trastuzumab is contraindicated in pregnancy.29 Her-2 receptors 
are expressed on fetal renal epithelium. Trastuzumab decreases 
fetal urine output and amniotic fluid volume, which increase 

fetal limb malformations and pulmonary hypoplasia. No studies 
exist demonstrating safety data for the use of pertuzumab in 
pregnancy.

8.4 | Endocrine therapy

Tamoxifen is contraindicated in pregnancy (pregnancy category D) 
due to cases of neonatal ambiguous genitalia and oculoauriculover-
tebral dysplasia.30 However, case reports describe use in the meta-
static setting without fetal harm. Tamoxifen postpartum may delay 
milk production, and there is limited safety data regarding tamoxifen 
safety in lactation.

8.5 | Radiotherapy

Known effects of radiation exposure in utero include fetal loss, fetal 
malformation, mental retardation, and growth disturbances and are 
impacted by total dose and gestational age at exposure.31 Radiation 
should be delayed to after delivery. A delay of treatment <3 months 
may be acceptable with calculated a 1% increase per month delay in 
local recurrence risk.32

Radiation risk in pregnancy may be overestimated, especially 
in first trimester when the developing fetus is low in the mater-
nal pelvis. Radiation doses calculated for potential fetal exposure 
identify first- and second-trimester levels that are within accept-
able thresholds.4 Lead shielding can reduce doses by 50%-70%. 
A 2010 International Consensus Conference concluded radi-
ation may be relatively safe in the first and second trimester of 
pregnancy.1

Partial breast radiation techniques may have even lower fetal ra-
diation exposures but there are no published safety data considering 
this approach in pregnancy.14

8.6 | Obstetric care

Coordinated care between obstetrics team and oncologists is of 
paramount importance as timing of treatment is tied to gestational 
age. Accurate pregnancy dating is best established by first-trimester 
ultrasound.13 Fetuses exposed to chemotherapy should be followed 
with serial ultrasound for growth.33 Intraoperative fetal monitoring 
is indicated for all pregnant women beyond 24 weeks.

The most significant fetal sequelae of PABC are from iatrogenic 
prematurity.33 In the absence of maternal benefit, carrying the preg-
nancy to near term (39 weeks) should be a management goal. Delivery 
is optimally timed 3 weeks after myelosuppressive chemotherapy is 
stopped.33,34 Neonatal sepsis has been reported when delivery has 
occurred with nadiring maternal and fetal blood counts. The mode 
of delivery is entirely by obstetric considerations. Neonatal resus-
citation team should be presented at delivery. Pediatricians should 
be aware of antenatal exposure to systemic chemotherapy. Infants 
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should be assessed for growth, weight, and maturity. Peripartum and 
postpartum care are routine.

8.7 | Postdelivery care

Special attention should be paid to maternal-neonatal bonding and 
maternal mental health after delivery. Young women with breast can-
cer report higher rates of depression, fewer coping skills, and worse 
quality of life compared with older breast cancer patients.35 Effect 
of pregnancy and delivery complicated by cancer on maternal mental 
health is unknown but likely detrimental. Patients undergoing radia-
tion, surgery, or additional systemic therapy after delivery may be un-
able to breastfeed, potentially complicating maternal-child bonding.

Contraceptive needs of the mother should be addressed imme-
diately postpartum. 33% of women ovulate before their first men-
strual cycle postpartum.36 Due to young age, chemotherapy may 
not induce permanent ovarian failure. The intrauterine device (IUD) 
is as effective as surgical sterilization but reversible.37 The copper 
IUD carries no hormonal exposure. Small series have shown safety 
of progestin-containing IUDs in breast cancer patients.38 An IUD 
can be placed at the time of delivery with slightly elevated expul-
sion rates but significantly better compliance than placement at first 
postpartum visit.39

8.8 | Pediatric outcomes after PABC

Small studies regarding pediatric outcomes of children exposed to 
chemotherapy in utero show preterm birth correlates with worse 
developmental outcomes independent of cancer treatment.40,41 
Conversely, outside of prematurity, little increased risk of neu-
rologic, cardiac, or cognitive adverse effects have been seen.42 
Follow-up studies of children who were exposed to breast cancer 
chemotherapy in utero have not shown increases in intellectual, de-
velopmental, or growth defects.

8.9 | PABC treatment by trimester

First trimester
Weeks 1-12

Surgery probably safe after 9 weeks with 
cardiac motion established

Chemotherapy, radiation, anti–her-2, and 
endocrine therapy contraindicated

Second trimester
Weeks 13-26

Safest surgical window: 12-24 weeks
ACT chemotherapy likely safe (limited taxane 

data)
Serial fetal ultrasounds for growth
Radiation, anti–her-2 therapy, and endocrine 

contraindicated

Third trimester
Weeks 27-40

Surgery safe: intraoperative fetal monitoring 
and neonatal resuscitation capability on site 
(>24 weeks)

Radiation, anti–her-2, and endocrine therapy 
contraindicated

Delivery Timed delivery: withhold myelosuppressive 
therapies within 3 weeks of delivery

Avoid iatrogenic prematurity in the absence of 
clear maternal benefit

Delivery by obstetric indications
Pediatric team available
Contraception

Postpartum
1st 12 weeks

Breastfeeding encouraged unless undergoing 
additional cancer treatment

Radiation may be given

Contraindicated 
in pregnancy 
and lactation at 
anytime

Anti–her-2 therapy
Endocrine therapy
Radiation

9  | CONCLUSION

Breast cancer during pregnancy is becoming more common as 
women delay childbearing. Prognosis is driven by young age, 
stage, and cancer histology more than pregnant state. It is best 
managed with a multi-disciplinary team. Early and accurate preg-
nancy dating is critical. During organogenesis (first 9  weeks of 
pregnancy), treatment increases risks of pregnancy loss and con-
genital anomaly. After the first-trimester, surgery and chemo-
therapy can be safely given. Preterm delivery should be avoided 
if possible, to minimize sequelae for the fetus. Chemotherapy 
and delivery should be timed to avoid delivery during myelosup-
pressive period. Anti–her-2 therapy, endocrine therapy, and ra-
diation should be delayed until postpartum. Psychosocial support 
needs of families should be addressed throughout treatment and 
delivery.
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