
1. Introduction

Breast cancer is one of the most common cancers in pregnant

women.1 Gestational or pregnancy-associated breast cancer, de-

fined as breast cancer diagnosed during pregnancy, in the first

postpartum year, or any time during lactation, is expected to be-

come more common due to the trend in delayed childbearing and

the increased risk of breast cancer with age2�4 with incidence rates

of approximately one in 1,000 pregnancies and around 15�35 per

100,000 deliveries.3,4

Because prospective investigations are lacking, the conclusions

of observational studies are often biased from delayed diagnosis of

predominantly late or locally advanced disease, inadequate or de-

layed first-line treatment, and the presence of more aggressive sub-

types of breast cancer such as triple-negative disease in younger

adults.5 It is challenging for clinicians and multi-disciplinary teams to

properly administer anticancer treatment without negatively in-

fluencing the fetus and the delivery process. Despite these unre-

solved clinical issues, prospective studies regarding gestational

breast cancer are limited. Therefore, we searched and reviewed the

available literature and clinical studies to answer clinically relevant

questions regarding the management of gestational breast cancer.

2. Methods

The PubMed electronic database was searched for articles pub-

lished between 2000 and 2018 using keywords including pregnancy,

breast cancer, diagnosis, staging, management, surgery, radio-

therapy, chemotherapy, prognosis, and neonatal outcome. Due to

the lack of randomized studies, cohort series, case series, and case

reports were reviewed and summarized. No articles on anesthe-

siology, psychosocial, or ethical issues were included.

3. Results

3.1. Diagnosis

Delayed diagnosis is common in gestational breast cancer. The

average delay ranges from 1�2 months.4 A delay of one month in-

creases the risk of nodal involvement by 0.9%.6 Therefore, more

clinical attention should be paid to any breast mass persisting for

more than two weeks. The reasons for delayed diagnosis include

decreased self-awareness of breast lumps due to physiological
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S U M M A R Y

With the risk of breast cancer increasing with age and trends in delayed childbearing in modern

societies, the diagnosis and management of gestational breast cancer become more imperative and

challenging for multi-disciplinary team care.

Studies indexed in the PubMed electronic database on the epidemiology, pathology, diagnosis, treat-

ment, and prognosis of gestational breast cancer were reviewed to summarize the principles for the

optimal management of these patients.

The diagnosis of breast cancer during pregnancy requires limited radiation exposure, with compro-

mised precision. Different pathologic behaviors, including a higher prevalence of negative estrogen and

progesterone receptor and positive human epidermal growth factor receptor 2/neu expression, were

observed. The surgical treatment should be the same as that in non-pregnant women. Certain chemo-

therapy agents are relatively safe and feasible during the second and third trimesters. Radiotherapy,

endocrine therapy, and trastuzumab should be avoided during pregnancy. With proper treatments,

the prognosis is similar to that in non-pregnant breast cancer patients.

This article updated the information and consensus regarding gestational breast cancer. However, there

has been no prospective randomized controlled trial to address the best diagnosis and management of

breast cancer during pregnancy. Further studies are needed to help clinicians to establish the paradigm

in breast cancer management during pregnancy.

Copyright © 2019, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

International Journal of Gerontology

journal homepage: http://www.sgecm.org.tw/ijge/

* Corresponding author.

E-mail addresses: yingwensu.5896@mmh.org.tw (Y. W. Su)



changes during pregnancy, including engorgement and hypertrophy

of breast tissue,7 and concern for radiation exposure by standard

radiologic tools such as mammography.

3.2. Imaging

Breast ultrasonography is the standard diagnostic tool to eva-

luate palpable breast masses during pregnancy, with high sensitivity

and specificity and no fetal radiation exposure risk.8

Mammography is not absolutely contraindicated for pregnant

women. Under adequate abdominal shielding in a two-view mam-

mogram, the dose of radiation exposure (about 200�400 millirads)

can be negligible.9 Therefore, routine use of abdominal shielding is

recommended for all pregnant women undergoing mammography.

Contrasted magnetic resonance imaging (MRI) using gadolinium

is generally considered harmful to the fetus as multiple studies have

shown an increased incidence of stillbirth and rheumatologic and/or

dermatologic disease in fetuses.10,11 The National Radiological Pro-

tection Board suggests avoiding MRI in the first trimester due to

limited evidence of its organogenesis safety.12 Therefore, MRI with-

out gadolinium contrast, rather than computed tomography scan

with concern regarding fetal radiation exposure, may be considered

beyond the first trimester for primary or metastatic site evaluation,

such as the chest, abdomen, brain, or even bone.4,12,13 Moreover,

chest radiography, with an estimated exposure dose of approxi-

mately 0.06 millirads per exam, is considered to have a low radiation

exposure risk to the fetus under adequate fetal shielding. Abdominal

ultrasonography is a safe and feasible method to evaluate liver

metastasis. Information regarding the safety and efficacy of positron

emission tomography is limited and inconclusive.14 Although radio-

nuclide bone scans are reportedly safe for the fetus,15 these scans

should be reserved for when MRI is unavailable or to resolve

controversial observationson MRI, and a “low-dose” bone scan (i.e.

a half-dose compensated by a doubled acquisition time) is favored

with a lower fetal radiation exposure (approximately 0.08 rad).16

3.3 Pathology

As in non-pregnant women, biopsy, including core needle, in-

cisional, or excisional biopsies, is the gold standard method for the

definitive diagnosis of gestational breast cancer and is relatively safe

for pregnant women.4,17 Core needle biopsy is preferred, with a high

sensitivity rate up to 90%.18 The pathologist must be cautious about

the potential to misread hyperproliferative breast changes.

The predominant histology in gestational breast cancer is in-

vasive ductal carcinoma,19 but more aggressive or clinically less

favorable features are noted, with more negative estrogen and

progesterone receptor expression, positive human epidermal

growth factor receptor (HER)-2/neu expression, and higher grade or

higher Ki-67 scores.20

3.4. Treatment

The treatment principles for gestational breast cancer follow

those for non-pregnant women; however, the decision is often indi-

vidualized with the consideration of both maternal and fetal safety.

Pregnancy termination did not improve the survival outcome

for gestational breast cancer; some evidence even showed worse

survival in patients with early termination.21 The decision for ter-

mination should be individualized with considerations of the ability

to raise the offspring, the potential risk to the fetus, and future fer-

tility.

3.4.1. Surgery

Surgery, including modified radical mastectomy and breast-

conserving surgery together with axillary lymph node dissection

(ALND), is the definitive treatment for localized gestational breast

cancer and is considered safe in all trimesters, with minimal fetal risk

by contemporary techniques.4,8 The role of sentinel lymph node

dissection is controversial due to the uncertain safety of the

radioisotope,16,22 although some data revealed comparable out-

comes with ALND in nodal negative patients with rapid clearance

and negligible radioactivity in the body under a one-day protocol

(injected 99mTc-labeled colloid on the day of surgery).23,24

3.4.2. Radiotherapy

As a general principle, radiotherapy should be avoided until

after delivery because of the increased risk of embryonic death and

radiation-induced health effects, such as miscarriage, malforma-

tions, growth or mental retardation, and carcinogenesis.25,26 The

estimated dose to the fetus from breast or chest wall radiation fol-

lowing a dose of 50 Gy was 2.1�7.6 centigrays (cGy) in the first tri-

mester, 2.2�24.6 cGy during the second trimester, and 2.2�58.6 cGy

during the third trimester.27 Delays in radiotherapy result in out-

comes similar to those with earlier initiation in patients at the

second and third trimester;28,29 therefore, no justification exists for

radiotherapy during pregnancy or therapeutic abortion, which may

be relevant only in patients with rapidly progressing disease such as

inflammatory breast cancer or metastatic disease.

3.4.3. Chemotherapy

The indication for chemotherapy in patients with pregnancy

should be the same as that in patients who are not pregnant, with

consideration of the pharmacokinetic changes during pregnancy and

principles to reduce toxicity to the growing fetus from chemo-

therapeutic agents.

Generally speaking, chemotherapy dose calculations in pre-

gnant patients should follow the body surface area principle (i.e.,

adjusting with increased body weight).30 However, physiological

changes during pregnancy, including increased total blood volume

and “third space” volume from amniotic fluid, increased hepatic and

renal clearance, decreased gastric motility, as well as decreased

plasma levels of albumin, may affect drug metabolism and clearance

in pregnancy, with uncertain significance under no-dose-adjustment

studies based on physiological changes.16,30,31

The proper timing for the administration of chemotherapy is

critical for the growing fetus. Fetal exposure to chemotherapy in the

first trimester has the highest risk for spontaneous abortion, te-

ratogenesis, and fetal congenital malformation, with a reported

incidence rate up to 16%8,32 compared with relatively lower in-

cidence rates (around 1.3%) in the second and third trimesters.31

Therefore, administrating chemotherapy in the first trimester is

generally prohibited. Moreover, to avoid neutropenia in newborns,

chemotherapy is usually not administered in the 2�4 weeks prior to

the due date.6

For individual chemotherapeutic agents, the current sugges-

tions are mainly based on retrospective studies or case reports, with

limited credibility and possible reporting bias.

A prospective study reported that anthracycline-based che-

motherapies, including doxorubicin and cyclophosphamide; flu-

orouracil, doxorubicin, and cyclophosphamide (FAC); or fluorouracil,

epirubicin, and cyclophosphamide (FEC) as the most common agents

used in breast cancer treatment, are relatively safe without signifi-

cant short-term complications when used during the second or third

trimesters.33
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Alkylating agents, including cisplatin, carboplatin, and cyclo-

phosphamide, are reportedly safe when used after the first trim-

ester.30,34 In a systemic review, intrauterine growth restriction,

preterm birth, oligo-/poly-hydramnios, and ventriculomegaly were

reported as possible fetal side effects with intrauterine platinum

exposure.34

The anti-metabolite, methotrexate, is commonly used in com-

bination with fluorouracil and cyclophosphamide (known as the

CMF regimen) and is contraindicated in all stages of pregnancy due

to its abortifacient and teratogenic risks.31,35 The majority of

5-fluorouracil (5-FU) experiences during pregnancy are based on the

combined treatment with doxorubicin/epirubicin and cyclophos-

phamide (FAC or FEC regimen). According to the National Toxicology

Program, only 1.2% of cases exposed to 5-FU in the second and third

trimesters presented with clubfoot or hemihypertrophy of the lower

extremities.36 Capecitabine and gemcitabine both belong to Food

and Drug Administration (FDA) pregnancy category D, with sparse

data available.34,36

The use of anti-microtubule agents, including paclitaxel and

docetaxel, are feasible in pregnancy after the first trimester, with

limited risks to the mother or fetus.16 Data regarding the safety of

vinorelbine, eribulin, and ixabepiloneare lacking.

3.4.4. Other treatments

Trastuzumab, as a backbone treatment for all HER-2/neu-

overexpressed patients, is contraindicated during pregnancy due to

an increased risk of oligohydramnios or anhydramnios-related fetal

deaths, pulmonary hypoplasia, and fetal developmental abnor-

malities.37 The use of lapatinib is currently not recommended in

pregnancy because of limited evidence.38 The ongoing prospective

study, MotHER, is designed to investigate the uncertain safety issue

for pertuzumab and ado-trastuzumab emtansine, which are both

currently classified as FDA pregnancy category D.

Hormonal therapy with tamoxifen is contraindicated during

pregnancy as it increases the risk of vaginal bleeding, miscarriage,

congenital abnormalities, and even fetal death.39 Aromatase in-

hibitors and luteinizing hormone-releasing hormone (LHRH) ago-

nists are both contraindicated in pregnancy as FDA pregnancy

category X, with negative effects such as abortion for LHRH agonists

in animal studies.40,41

3.4.5. Adjunctive medication

Anti-emetic agents, including selective serotonin (5-HT3) an-

tagonists, neurokinin-1 antagonists, promethazine, metoclopra-

mide, and steroids, are generally considered safe to use during

pregnancy.42 Furthermore, both granulocyte colony-stimulating

factor (G-CSF) and recombinant erythropoietin are relatively safe42

under indirect evidence of the safe use of G-CSF in the management

of neonatal neutropenia43,44 and unexplained recurrent miscar-

riage.45

3.5. Prognosis

The prognosis for gestational breast cancer was similar to that

for non-pregnant women according to current evidence,4,46 with

even better survival outcomes shown in one study.47

Regarding the prognosis for infants, the current evidence also

indicates comparable development outcomes in cardiac, cognitive,

and general aspects between children born to mothers diagnosed

with cancer during pregnancy and those of the same gestational age

without uterine chemotherapy or radiation exposure.33,48

3.6. Other issues

3.6.1. Breastfeeding

Breastfeeding appears to be safe and feasible, and itis usually
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Table 1

Summary of gestational breast cancer.

Imaging � Breast ultrasonography: gold standard

�Mammography: contraindicated

� Non-contrasted MRI: avoid in first trimester

- Contraindicated: gadolinium (MRI contrast)

� PET: inconclusive

� “Low-dose” bone scan: considered favorable with preventive procedures

Pathology � Biopsy: gold standard (specifically, core needle biopsy)

- More negative ER/PR and positive HER-2/neu expression

- Higher grade or score of Ki-67

Treatment

- Surgery Same as for non-pregnant women

- MRM or BCS+ALND

- Sentinel lymph node dissection: controversial (radioisotope: uncertain safety)

- Chemotherapy Relatively safe and feasible during the second and third trimesters

- Relatively safe: anthracycline-based regimen, cisplatin, carboplatin, cyclophosphamide

- Feasible: taxane

- Contraindicated:methotrexate

- FDA pregnancy category D (positive human fetal risk): capecitabine, gemcitabine

- No data available: vinorelbine, eribulin, ixabepilone

- Radiotherapy contraindicated

- Endocrine therapy contraindicated

- Anti-HER-2 agents (trastuzumab, lapatinib) contraindicated

Prognosis Similar to that of non-gestational breast cancer mothers and infants

- Breastfeeding: safe and feasible (usually in the contralateral breast)

- Breastfeeding: avoided during chemotherapy, endocrine therapy, and treatment with trastuzumab and

lapatinib

- Subsequent pregnancy: avoid conceiving within two years after the completion of anti-cancer treatment

ALND, axillary lymph node dissection; BCS, breast-conserving surgery; ER, estrogen receptor; HER-2, human epidermal growth factor receptor 2; MRI,

magnetic resonance imaging; MRM, modified radical mastectomy; PET, positron emission tomography; PR, progesterone receptor.



successful in the contralateral breast,49 without evidence to influ-

ence prognosis.50

The current consensus recommends against breastfeeding

during chemotherapy, endocrine therapy, and treatment with

trastuzumab and lapatinib. Most of the cytotoxic chemotherapy

agents are excreted in breast milk, especially cyclophosphamide,

methotrexate, and doxorubicin.4,51 Taxane, as a lipophilic agent,

should also be used with caution due to its accumulation in milk.16

These agents might contribute to neonatal neutropenia or pan-

cytopenia in breastfed infants.4,51

3.6.2. Pregnancy after breast cancer

Based on current evidence, there is no negative impact on the

prognosis of subsequent conception in women who have undergone

successful anti-cancer treatment.52,53 A meta-analysis revealed that

pregnancy did not compromise the overall survival, even suggesting

a protective effect.54 However, worse case scenarios, such as relapse

during subsequent pregnancy or while the children are still young,

should be evaluated before making a decision for subsequent

pregnancy.4

The current consensus suggests avoiding conceiving within at

least two years after the completion of anti-cancer treatment.4,55

4. Conclusion

With proper treatment, patients with gestational breast cancer

should have the same prognosis as those who are not pregnant.

Therefore, unnecessary delay of optimal treatment should be

avoided.

The diagnosis and treatment of gestational breast cancer

patients remain a challenge for clinicians. The treatment plan for

gestational breast cancer should be individualized with con-

sideration of the physical and emotional well-being of mothers and

the health of the fetus. Surgery and many chemotherapeutic agents,

including anthracyclines and taxanes, are relatively safe and feasible

for use beyond the first trimester. Radiotherapy, endocrine therapy,

and trastuzumab should be avoided during pregnancy. Breast-

feeding and subsequent pregnancy are possible after adequate

consultation. We summarised the conclusion in Table 1 according to

the current evidence.

However, due to the lack of prospective randomized controlled

trials in this field, standard treatment guidelines cannot be deter-

mined from this literature review. Relevant studies with stronger

evidence are urgently required to assist clinicians in understanding

and establishing a paradigm for the management of breast cancer

during pregnancy.
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