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CASE STUDY

KS is a 33-year-old Caucasian married woman who works full time as
an accountant and has one daughter who is 2 years old. She enjoys
reading and exercising in her spare time. She initially presented in July
2015 at the age of 31 years with a 1-cm breast mass in the left inner
breast, which prompted a mammogram to be obtained. The mammo-
gram revealed diffuse and occasionally grouped left breast calcifica-
tions. Additionally, there was focal edema at the site of the mass.

A follow-up mammogram was recommended to document stabili-
ty in 6 months, which demonstrated an interval increase in number and
size of segmental pleomorphic calcifications in the lower inner breast
spanning 6 cm in size. A stereotactic core needle biopsy was com-
pleted and revealed high-grade ductal carcinoma in situ (DCIS) that
was estrogen receptor (ER) and progesterone receptor (PR) positive.

Surgical Treatment

KS underwent genetic testing due to her young age at diagnosis of
noninvasive breast cancer. She was tested with the breast/ovarian can-
cer panel, which was negative for mutation.

She preceded to bilateral nipple-sparing mastectomy with left sen-
tinel node biopsy and immediate implant reconstruction in February
2016. The operative pathology revealed 3.3 cm of high-grade DCIS.
The surgical margins were negative (less than 1T mm posteriorly and
less than 2 mm anteriorly). There was 1 sentinel node and 2 nonsentinel
nodes negative for malignancy. The right breast was negative for can-
cer and both retro areolar margins were negative.

KS did well during the ensuing routine follow-up every 6 to 12
months in surgical oncology at an academic medical center. She was
not recommended to take adjuvant endocrine therapy given the ben-
efit of bilateral mastectomy.

In 2017, at a routine oncology follow-up visit, she expressed a de-
sire to have more children. After a negative clinical exam, she and her
husband were advised that future contraception may be pursued.

Pregnancy-Associated Breast Cancer Diagnosis
KS was in her usual state of good health when she noticed a left breast
mass in the inferior reconstructed breast in June 2017. She presented
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to the nurse practitioner (NP) in the surgical oncology clinic for evaluation. At that time, she
was 17 weeks pregnant and being seen in the same facility for high-risk obstetrics and gynecol-
ogy care. KS had no other concerning symptoms for recurrent cancer, and her pregnancy had
been progressing smoothly.

The surgical oncology NP noted a 1-cm firm superficial mass in the breast at 6 o’clock. She
had no other bilateral breast findings or adenopathy. Upon review of systems, she denied new
persistent headache, shortness of breath, abdominal pain, weight loss, night sweats, or fatigue.

Due to her pregnancy and the superficial presentation of the breast mass, a left breast ultra-
sound was ordered. It revealed an 8-mm irregular hypoechoic mass 7 cm from the nipple at the
6 o’clock position in the reconstructed breast.

A diagnostic workup ensued with a left breast ultrasound-guided core needle biopsy. KS was
given a diagnosis of clinical stage T1b, NO, grade 2 invasive micropapillary carcinoma: ER posi-
tive (Allred 6), PR positive (Allred 8), HER2/neu, immunohistochemistry 3+, and fluorescence in
situ hybridization amplified.

After discussion of this recurrent cancer diagnosis, her team opted for a bilateral diagnostic
mammogram (with abdominal shielding) and bilateral axillary and breast ultrasound to evaluate
the contralateral breast and lymph nodes. There was no adenopathy, a small amount of accessory
breast tissue in the right axillary tail region, and a biopsy clip was noted in the left inferior breast at
6 o’clock. The new cancer was not seen on mammogram, likely due to the proximity to the implant.

reast cancer is the second most com-

mon cancer diagnosis during preg-

nancy (Shachar et al, 2017). It oc-

curs in approximately 0.2% to 2.6%
of all woman diagnosed with cancer (Shachar
et al.,, 2017). Cervical cancer during pregnancy
is the most common cancer diagnosis during
pregnancy (Shachar et al., 2017). Pregnancy-
associated breast cancer (PABC) is defined as oc-
curring during pregnancy, lactation, or within 1
year after delivery (Toesca, Gentilini, Peccatori,
Azim, & Amant, 2014). Pregnancy-associated
breast cancer occurs in 1 of every 3,000 to 10,000
pregnancies (Shlensky, Hallmeyer, Juarez, & Pa-
rilla, 2017).

The patient with PABC is between 23 and 47
years of age, with a median age of 33 years (Brooks
et al., 2012; Rovera et al., 2013). A diagnosis during
pregnancy remains rare in the population but may
increase as women are conceiving later in their
mid-30s to 40s (Rovera et al., 2013; Toesca et al.,
2014). Women with breast cancer before age 40
are more likely to have PABC. BRCAI and 2 carri-
ers have a higher risk for PABC.

Pregnancy increases the risk of breast cancer
initially after pregnancy; that effect lasts for ap-
proximately 10 to 15 years, then imparts a protec-
tive effect afterwards. This may be related to the
rapid growth of breast cells during pregnancy. If
there is any genetic damage in the breast cell, it is

copied as the cells grow. The chance of having ge-
netic damage to cells increases with age (Johnson,
Anders, Litton, Ruddy, & Bleyer, 2018).

For women who are older at a first pregnancy,
there is a longer duration of increased risk before
the protective effect of pregnancy occurs. In a
Norwegian study, women who conceived over age
35 had a permanent increased risk of breast can-
cer compared to nulliparous women (Yu, Cheung,
Leung, Leung, & Kwan, 2017). Among BRCA carri-
ers, the high levels of circulating estrogen may ac-
celerate the malignant changes that have already
begun related to having a mutation status (Rovera
et al, 2013).

DIAGNOSTIC DELAY

Core needle biopsy is the gold standard in which
histologic grade, receptor status, and human epi-
dermal growth factor receptor 2 (HER2) status are
used to establish a diagnosis of an abnormal breast
finding (Yu et al., 2017). The majority of PABC di-
agnoses are ductal, estrogen receptor-negative,
high-grade tumors with lymphovascular invasion
noted (Rovera et al., 2013).

KS did not experience a delay in a diagnosis of
PABC as she was receiving close follow-up for a
high-risk pregnancy and routine oncology follow-
up. Additionally, the breast mass was superficial
and palpable, which allowed for quick detection
on self-exam and clinical exam.
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There may be some delays in securing a di-
agnosis of PABC due to normal changes in breast
density during pregnancy. Despite these breast
changes, a mammogram has a sensitivity of more
than 80% during pregnancy (Botha, Rajaram, &
Karunaratne, 2018; Cordeiro & Gemignani, 2017;
Johansson, Weibull, Fredriksson, & Lambe, 2019;
Rovera et al., 2013; Toesca et al., 2014). Changes
in the breast tissue may be the reason for PABC
to present with a higher grade and larger tumor
size. The median tumor size is 3.5 cm, and these
cases are more likely to display lymphovascular
invasion (Botha et al,, 2018; Toesca et al., 2014).
Placenta metastasis is rare (Botha et al., 2018; Yu
et al.,, 2017). These delays may affect future prog-
nosis (Johansson, Weibull, Fredriksson, & Lambe,
2019; Rovera et al., 2013).

Epidemiologic data indicate that a breast
cancer diagnosis during lactation exhibits the
most aggressive biological environment and an
increase in cause-specific death. Women who
are diagnosed with breast cancer within 1 year
of delivery have a shorter time to relapse and
an increased risk of metastatic death. Lactating
stromal adipose cells express higher levels of in-
flammatory cytokines that are highly angiogenic
and growth-promoting, leading to more aggres-
sive tumors (Yu et al., 2017).

DIAGNOSIS OF PABC
Approximately 80% of the women presenting
to clinic with a mass will have a benign finding.
Breast masses lasting longer than 2 to 4 weeks and
associated with skin changes raise concern for a
suspicious abnormal mass. Both mammogram and
ultrasound imaging modalities are used in preg-
nant women to assist in the diagnosis of a suspi-
cious breast mass. Radiation exposure to the fetus
is minimal with a mammogram and may be done
with an exposure of only 0.004 Gy, which is below
the threshold for a detrimental effect (Roveraetal.,
2013; Yu et al., 2017). The International Commis-
sion on Radiological Protection notes that there is
no detrimental effect of significance at a threshold
dose of 100 Gy (Yu et al., 2017). Shielding of the
abdomen with a lead apron will decrease fetal ex-
posure to radiation scatter (Botha et al., 2018).
The use of breast MRI in pregnancy is not
recommended given the difficulty distinguishing

malignant from physiologic hypervascularization
that occurs during pregnancy. There is no safety
data on the commonly used contrast gadolinium
in pregnancy (Cordeiro & Gemignani, 2017). Fe-
tal abnormalities have been noted in exposed rats
(Rovera et al., 2013; Yu et al., 2017).

In KS’s case, the oncology NP was able to ex-
pedite the scheduling of a multidisciplinary team
meeting at the request of her obstetrics/gynecol-
ogy provider. The obstetrics/gynecology provider
made note that if KS were to consider pregnancy
termination, the window for decision-making was
within a 1-to-2-week timeframe.

Unless there is a strong clinical suspicion for
metastatic disease, a staging workup is not rou-
tinely indicated (National Comprehensive Cancer
Network [NCCN], 2018; Yu et al.,, 2017). If a stag-
ing workup is indicated, this may include an ultra-
sound of the abdomen/liver or a noncontrast MRI
of the abdomen for evaluation of liver or bone me-
tastases. Computed tomography of the abdomen
is avoided due to dangerous levels of radiation
(NCCN, 2018; Rovera et al., 2013). KS did not have
concerning symptoms for metastatic recurrence
and did not require staging scans.

SURGICAL MANAGEMENT OF PABC
Surgery for breast cancer is recommended and
considered safe in all trimesters of pregnancy (Ta-
ble 1). Surgery performed after 12 weeks confers
the lowest risk of miscarriage, similar to the risk
of spontaneous miscarriage in the first trimester
of a routine pregnancy (Basta, Bak, & Roszkowski,
2015; Rovera et al.,, 2013; Yu et al,, 2017). Women
may have the option of breast-conserving surgery
based on tumor size, characteristics, and stage at
time of presentation. A woman’s preferences are
taken into account when making surgical choices
during shared decision-making. Surgical compli-
cations may include an increased risk of low birth
weight due to premature labor or intrauterine
growth retardation (Rovera et al., 2013).

An invasive cancer diagnosis will warrant
lymph node evaluation with either sentinel node
biopsy or axillary lymph node dissection as indi-
cated, which can be safely carried out at experi-
enced breast cancer treatment centers (Rovera
et al., 2013). Axillary lymph node evaluation with
sentinel node biopsy appears to be safe during
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pregnancy with an injection of radiocolloid tech-
netium to identify the sentinel lymph node. A
small injection of radioisotope is injected into the
periareolar breast (Toesca et al., 2014). This will
drain to the sentinel node, which may be the first
possible lymph node basin affected with lymph
node metastasis. Blue dye is not used in pregnant
women due to the unknown potential risk for ter-
atogenicity. In some cases anaphylaxis has been
reported; additionally, adverse outcomes of intes-
tinal atresia and fetal demise may occur (Cordeiro
& Gemignani, 2017; Yu et al., 2017).

In a 2015 study by Loibl and colleagues, it
was noted that the absorbed radiation dose from
technetium from sentinel node injection over the
abdomen at the level of the fetus measured by
dosimeter was less than 10 Gy. A dose of 20 Gy is
comparable to 1 to 2 days of natural background
radiation. The risk of leukemia and cancer is 1.4%
with a dose of 10 Gy (Cordeiro & Gemignani, 2017;
Toesca et al., 2014; Yu et al., 2017).

The sentinel node procedure can be done the
day of surgery to further reduce the risk of radia-
tion exposure to the fetus. Typically one to three
lymph nodes will be localized by colloid injection
and removed for evaluation of lymph node metas-
tases (Shachar et al., 2017).

Axillary staging with nodal evaluation with
sentinel node biopsy or lymph node dissection
provide important prognostic information and
allows for better local control of breast cancer.
For a woman undergoing a sentinel node biop-
sy, the risk of lymphedema is 5.3% compared to
11.8% with an axillary lymph node dissection (Yu
et al,, 2017).

Immediate breast reconstruction after a mas-
tectomy may be offered in some cases for in situ
carcinoma or for early-stage breast cancer, with
sentinel node status being evaluated prior to the
definitive breast surgical procedure (Cordeiro &
Gemignani, 2017). At the time of mastectomy, a
tissue expander may be placed, which adds mini-
mal time to the surgical case and time under anes-
thesia. The tissue expander would be exchanged
for an implant after delivery. Immediate breast re-
construction with autologous tissue would not be
considered due to the long operative times, blood
loss, and possible postoperative complications
(Toesca et al., 2014).

Fl‘able 1. Timing of PABC Treatment

Surgery 2nd-3rd trimester
Chemotherapy 2nd-3rd trimester
Radiation Post delivery

CASE STUDY CONTINUED

KS and her husband were understandably upset
about this diagnosis of recurrent invasive breast
cancer during pregnancy. After becoming well in-
formed by team members, KS elected to undergo
treatment of PABC.

KS was anxious and tearful during her oncolo-
gy consult. She was offered supportive counseling
with an oncology counselor to support her in her
treatment decisions. Additionally, she was well
supported by her husband, family, and friends. She
declined referral for children’s counseling for her
preschool-aged daughter.

KS agreed to move forward with excision of
the left breast mass and an attempt at sentinel node
biopsy under general anesthesia or regional anes-
thesia depending on Obstetrics’ input. Fetal heart
monitoring was performed by the Obstetrics team
both before and after surgery. The anatomy ultra-
sound was moved up prior to surgery to verify fe-
tal health and growth. Staging studies were again
deferred and would be based on surgical operative
pathology results. Fetal growth was normal and on
target for the second trimester of pregnancy.

KS was recommended to have chemotherapy
in the adjuvant setting to begin 2 to 3 weeks after
postoperative recovery. She recovered uneventful-
ly from surgery with minimal pain. At the 1-week
return postoperative visit, the left breast lumpec-
tomy and axillary incisions were healing well,
with excellent cosmetics.

KS was recommended to have doxorubicin
and cyclophosphamide given every 3 weeks for
4 cycles over a 12-week period during the second
trimester of pregnancy. Routine interval ultra-
sound was done to evaluate fetal growth before
treatment and every 3 to 4 weeks prior to chemo-
therapy. Other forms of fetal assessment may be of
value: In some cases, umbilical artery Doppler ul-
trasound to assess placenta status, Doppler study
of the fetal middle cerebral artery to exclude fetal
anemia, and serial fetal echocardiogram when us-
ing anthracycline drugs that can be cardiotoxic
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(Framarino-Dei-Malatesta, Sammartino, & Na-
poli, 2017). Assessment of amniotic fluid volume is
also necessary because it can decrease reversibly
with the use of some drugs (Yu et al., 2017).

An implantable port was placed under local
anesthesia, and chemotherapy began 2 weeks af-
ter breast surgery, from July to September 2017.
KS was to finish chemotherapy by 32 to 35 weeks
and was scheduled for a Caesarean section based
on the treatment timing. KS had a second planned
Caesarian section (37 weeks 1 day) under spinal
anesthesia in November 2017. She had a male baby
weighing 3,110 g with an Apgar score of 8/9. There
were no complications. She had a bilateral risk-
reducing salpingectomy with negative pathology.
The baby and mother did well post partum with
bottle feeding planned. After delivery, KS was
placed on a 6-week course of prophylactic enoxa-
parin sodium (Lovenox) in the setting of postpar-
tum breast cancer and being at a higher risk for
blood clots.

Upon delivery, adjuvant chemotherapy with
a weekly taxane (paclitaxel) and trastuzumab
(Herceptin) was given for 12 weeks. She complet-
ed 1 full year of trastuzumab post delivery, which
ended in November 2018. She was to receive
breast radiation after the completion of taxane-
based chemotherapy.

KS was well supported by her mother and hus-
band. Her daughter did not have any behavioral is-
sues or difficulty coping with her family changes
related to her mother’s treatment and continued
to attend daycare. KS worked full time during
treatment with intermittent time off for chemo-
therapy and recovery days. KS had a prior history
of depression and anxiety and was seeing a psy-
chiatrist regularly who managed medications, and
she continued to be stable on sertraline (Zoloft).

CHEMOTHERAPY TREATMENT

Pregnant patients with a diagnosis of breast can-
cer should be offered the same breast cancer treat-
ment as nonpregnant patients (Basta et al., 2015).
Pregnancy termination may be considered dur-
ing treatment planning; however, it has not been
shown to improve outcomes. Women with an ad-
vanced-stage breast cancer or with high-grade or
aggressive primary tumors with a diagnosis in the
first trimester may elect pregnancy termination to

allow them to begin chemotherapy sooner (Yu et
al., 2017).

For PABC patients, chemotherapy-induced re-
productive toxicity may cause permanent amen-
orrhea, menstrual irregularity, and subfertility,
but this depends on the dose, agent, and patient
age (Yu et al., 2017). Patients may consider a re-
ferral to a reproductive fertility specialist if future
childbearing is desired (Knabben & Mueller, 2017;
Trivers et al., 2014).

Fertility preservation may occur with embryo
or oocyte cryopreservation to protect future fer-
tility. Ovarian stimulation may be carried out be-
fore beginning chemotherapy but may result in a
delay in treatment and increased estradiol levels
(Tomasi-Cont, Lambertini, Hulsbosch, Pecca-
tori, & Amant, 2014; Garrido-Marin, 2019; Yu et
al., 2017). General chemotherapy risks include
preterm delivery, low birth weight, transient
tachypnea of newborn, and transient neonatal
leukopenia. The reported fetal malformation
risk following chemotherapy during the second
and third trimesters is approximately 3%, which
is no higher than that for the general population
(Black, Nichols, Eng, & Rowley, 2017; Rovera et
al., 2013; Shachar et al., 2017).

Most children show normal neurologic devel-
opment after exposure to chemotherapy in utero,
although behavioral, emotional issues, and risk for
future malignancy need additional investigation
for delayed complications (Danet et al., 2018; Gaj-
jar, Martin-Hirsch, & Martin, 2012).

The German Breast Group reported a mul-
ticenter study that included 197 patients who
received chemotherapy during pregnancy (447
patients over 8 years). Overall, preterm delivery
was noted in 50% as compared to 10% to 15% of
the general population. Early delivery before 37
weeks is associated with a higher chance of side
effects, malformations, or newborn complications.
The proportion of malformations in the study was
no different than that for the general population
(approximately 9%). In utero exposure to che-
motherapy was related to lower birth weight and
more complications, but these were not statistical-
ly significant and were likely related to premature
delivery (Black et al., 2017; Yu et al., 2017)

Anthracycline-based regimens are the most
widely used and have a favorable side-effect pro-
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file when administered during pregnancy. Assess-
ment of maternal cardiac function is recommend-
ed by echocardiogram. Studies have not shown
fetal cardiotoxicity in utero (Framarino-Dei-Ma-
latesta et al., 2017). Common side effects for pa-
tients may include neutropenia, oral ulcers, ana-
phylaxis, constipation, tachycardia, and cellulitis.

Taxanes appear to be another alternative in
the third trimester but have not been extremely
well studied (Rovera et al., 2013). A meta-analysis
showed that the addition of taxanes to anthracy-
cline-based regimens resulted in a statistically sig-
nificant reduction in the risk of relapse (relative re-
duction, 17%) and death (relative reduction, 15%).
A disease-free survival benefit was independent of
estrogen-receptor expression, degree of nodal in-
volvement, and type of taxane used. Taxanes are
substrates of the P-glycoprotein that is highly ex-
pressed on the maternal compartment of the pla-
centa. P-glycoprotein protects the fetus against
xenobiotics and might therefore reduce trans
placental transfer of taxanes (Lambertini, Kamal,
Peccatori, Del Mastro, & Azim, 2015; Yu et al., 2017;
Zagouri et al., 2013). Taxanes are metabolized by
cytochrome P450 that increases by 50% to 100%
during the third trimester, which may result in a
shorter half-life and a reduced toxicity profile.

A dose-dense chemotherapy regimen is a hot-
ly debated topic. In this fashion, chemotherapy
would be given every 1 to 2 weeks instead of ev-
ery 3 weeks (Cordeiro & Gemignani, 2017). Dose-
dense chemotherapy may allow earlier comple-
tion before delivery, closer pregnancy monitoring,
and a better toxicity profile. Granulocyte-colony
stimulating factors may be recommended to limit
the potential for neutropenia in the mother and
have been safely administered in pregnant patients
(Cordeiro & Gemignani, 2017; Loibl et al., 2015).

Chemotherapy should be held 3 weeks before
delivery or after 35 weeks of gestation to mini-
mize the risk of sepsis and hemorrhage in the
mother and the newborn (Rovera et al., 2013).
Breast feeding can resume 3 to 4 weeks after the
last administered dose of chemotherapy (Pistilli
etal., 2013).

MONOCLONAL ANTIBODY THERAPY
Once a diagnosis of breast cancer is made, histolo-
gy and cancer biomarkers are run on the core nee-

dle biopsy specimen. HER2 /neu status is reported
as either positive or negative. A positive HER2/
neu status warrants treatment with targeted ther-
apy with trastuzumab. This drug is given intrave-
nously every 3 weeks after delivery for 1 year of
therapy. Trastuzumab can affect cardiac function
in the patient; therefore, a baseline and periodic
diagnostic echocardiogram is performed to check
cardiac ejection fraction. The dose may be held for
reduced cardiac function and given once there is a
return to normal baseline.

Meta-analysis with trastuzumab revealed the
main adverse event to be oligohydramnios (61.1%),
with the incidence increasing with duration of
treatment. Alteration is likely due to the effect on
the fetal kidney, where the HER2 receptor is high-
ly expressed. There is a risk for fetal renal failure
with trastuzumab (Shlensky et al., 2017). Breast-
feeding is contraindicated due to transmission of
the drug in breast milk. The drug is not associated
with impaired fertility (Yu et al., 2017)

CASE STUDY CONTINUED

KS was prescribed oral dexamethasone on days
1 to 4 of treatment and oral ondansetron for nau-
sea on days 1to 2 and then as needed. She experi-
enced minor tingling in her fingers and toes that
resolved after chemotherapy completion. After
the first cycle of doxorubicin and cyclophospha-
mide, she experienced a prolonged headache for
1 to 2 days due to dehydration. This was treated
with outpatient IV fluid replacement and did not
occur on subsequent cycles.

Chemotherapy may cause nausea. Regimens
generally include pre- and posttreatment medica-
tion with antiemetics. Serotonin antagonist and
dexamethasone are the preferred antiemetics.
Granulocyte-colony stimulating factors such as
filgrastim (Neupogen) may be recommended to
minimize potential maternal and fetal problems
associated with neutropenia, and erythropoietin
has been safely administered in pregnant patients
(Yu et al., 2017).

Approximately 2 weeks after the completion
of chemotherapy, KS moved forward to initial
treatment planning for adjuvant radiation therapy
in February 2018. Additionally, she began gosere-
lin for ovarian suppression given by intramuscular
injection every 3 weeks timed with trastuzumab
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doses. After the completion of trastuzumab, she
received goserelin every 4 weeks.

She was instructed in the use of the breath
hold technique during radiation treatments for
protection of cardiac tissues. A pregnancy test was
ordered and returned negative. The radiation plan
targeted the reconstructed left breast as well as
surrounding regional lymph nodes. Comprehen-
sive nodal radiation treatment was elected. Mor-
bidity was thought to be very low in this thin pa-
tient with no prior axillary dissection. A dose of 50
Gy in 25 fractions was planned and delivered over
a 4-week period beginning in March 2018.

On follow-up clinical exams, KS tolerated ra-
diation without fibrosis of the skin or capsular
contracture of the left breast implant. Her new-
born son was healthy and meeting expected mile-
stones. Her family was thriving and had adjusted
well to their new addition. She returned to work
as an accountant full time after maternity leave.

RADIATION TREATMENT

Radiotherapy is contraindicated until after deliv-
ery unless it is used for life-saving issues or to pre-
serve organ function (e.g., spinal cord compression
in the mother). Exposure to radiation in utero can
result in fetal malformations during this time of
organogenesis, cause mental retardation, and may
increase the risk of childhood cancers (Toesca et
al., 2014; Rovera et al., 2013). Risks of radiotherapy
may result in miscarriage and fetal growth restric-
tion (Basta et al., 2015). If radiotherapy is indicat-
ed during pregnancy, fetal shielding of the pelvis
should be considered; in some cases, elective early
delivery may be an option. Fetal shielding can de-
crease the radiation dose by 50% to 75% (Botha et
al., 2018; Toesca et al., 2014).

Substituting whole-breast therapy for partial-
breast irradiation may be another alternative.
Standard doses for external beam radiation to the
breast range from 45 to 60 Gy and may result in
fetal harm. However, the risk of local recurrence
in young pregnant women is higher with the lower
dose of radiation typically recommended in wom-
en over 60 years. Another option for radiation
therapy delivery may be intraoperative electron
beam radiotherapy with a single dose of radiation
of 21 Gy, which would reduce fetal exposure but
may affect recurrence rates (Toesca et al., 2014).

Adjuvant radiotherapy is not an urgent proce-
dure and is given in a delayed fashion after deliv-
ery (Toesca et al., 2014). Delaying treatment more
than 12 weeks after delivery can increase the like-
lihood of axillary metastases. In a meta-analysis of
20 studies, a waiting time for radiation of 1 month
is equivalent to a local recurrence risk of 1.0%
per month of delay in starting treatment (Toesca
et al.,, 2014). However, it is important to note that
nonpregnant patients receiving neoadjuvant che-
motherapy will also experience a delay of up to 6
months from surgery until radiation is given (To-
esca et al., 2014; Yu et al., 2017).

ENDOCRINE THERAPY

Endocrine therapy for estrogen receptor-positive
and progesterone receptor-positive breast cancer
would be delayed until after delivery and avoided
during breast feeding. Tamoxifen given during
pregnancy and/or breast feeding can cause birth de-
fects, including craniofacial malformations, ambig-
uous genitalia, and fetal death (Cordeiro & Gemig-
nani, 2017; Rovera et al., 2013; Shlensky et al., 2017).
Tamoxifen is contraindicated when breast feeding
due to transfer in breast milk. Long-term effects of
the drug on female offspring are unknown.

CASE STUDY CONTINUED

KS requested a consultation in the multidisci-
plinary sexual health clinic for complaints of dys-
pareunia and vaginal dryness caused by letrozole.
Letrozole is used to reduce estrogen in hormone-
positive breast cancer. She met with a pharmacist
to discuss nonhormone-based treatments for vagi-
nal dryness, physical therapy to determine other
potential causes of pelvic discomfort, and a mar-
riage and family therapist to discuss psychosocial
factors that may be attributable to sexual dysfunc-
tion. She also saw a physical therapist with exper-
tise in pelvic floor rehabilitation, which reduced
her pelvic floor pain.

CASE STUDY FOLLOW-UP
Currently, KS reports she is confident and satisfied
with her decision to expand her family despite the
challenges associated with PABC treatment.

KS was followed by the multidisciplinary on-
cology team for every 3 months the first 2 years
and biannually for years 2 through 5. Despite a
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stressful event such as PABC, KS experienced ex-
pert coordinated care. This multidisciplinary and
interdisciplinary teamwork was crucial to the suc-
cessful outcomes for KS and her subsequent deliv-
ery of a full-term healthy baby boy.

FUTURE PREGNANCY

For patients with PABC, the chance of subsequent
pregnancy is nearly 70% lower when compared
with the general population, mostly due to treat-
ments with gonadotropic chemotherapy and pro-
longed treatment periods with tamoxifen for hor-
mone receptor—positive breast disease (Shandley
et al., 2017). The rate of return of menses is higher
for patients under 40 years of age and for those
who received taxane-based chemotherapy (Loibl
etal., 2015).

A multidisciplinary approach prior to concep-
tion is recommended. Anecdotal evidence sug-
gests a 2-year wait to conceive after treatment and
a 5-year wait for those who experienced recurrent
stage 1 to 2 disease. Patients with metastatic dis-
ease are advised against pregnancy due to lim-
ited life expectancy and possible compromise
(De Simone & Pagani, 2017; Pagani et al., 2015).
Tamoxifen should be stopped 3 months prior to
conception efforts.

CONCLUSIONS

The prognosis of PABC is similar to that of breast
cancer in the nonpregnant state. Generally, 5-year
overall survival is 78% for the pregnant patient
and 81% for the nonpregnant patient (Amant et al.,
2013; Sanchez et al., 2014). Treatment should be-
gin after the diagnosis is established. Surgery op-
tions are expanding, and chemotherapy after the
first trimester is considered safe. If it is the moth-
er’s desire, the aim should be to carry the fetus to
term whenever possible. In general, terminating a
pregnancy or delaying postpartum treatment does
not improve survival (Rovera et al., 2013; Toesca et
al., 2014). Future pregnancy is generally not con-
traindicated (Yu et al., 2017). A pregnancy follow-
ing breast cancer does not have a negative impact
on prognosis (Knabben & Mueller, 2017).

The management of PABC requires a careful
collaborative effort of a multidisciplinary team of
providers to offer the most up-to-date options and
treatments in PABC (Rovera et al.,, 2013; Toesca et

al., 2014). Advanced practice providers (APPs) are
an integral part of a multidisciplinary care team.
The APP’s role may include evaluation of new pa-
tients with breast cancer alongside physician col-
leagues. Advanced practice providers may order
appropriate diagnostic tests, arrange biopsies, and
educate patients and families on treatment plans.
Additionally, breast cancer survivors are seen by
APPs during routine oncology survivorship visits,
which may aid in the detection of recurrent disease
and include early evaluation, treatment, and pre-
vention of late-term treatment effects.
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