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Summary

25 evidenced based clinical practice guidelines for fertility preservation in cancer patients exist. Breast Cancer in Pregnancy
is a rare problem but the incidence is growing, because pregnancy will be delayed in elder age groups. Diagnosis of Breast
Cancer is often delayed. If there is a mass, you have to do at first an ultrasound and than mammography if it is necessary.
A tumor should be biopsied. Each kind of surgery is possible. Sentinel lymphnode dissection is controversial discussed.
It is because of the blue dye, because this substance is not allowed during pregnancy. Technetium is allowed, but will be
not accepted by the mother, because of fear of radiance. Radiation and hormonal treatment should be postponed after
pregnancy. Chemotherapy can be done after 16 week of gestation. Delivery should not be in the first 3 weeks after
chemotherapy, because the nadir of white blood cells should not be at the time of delivery to avoid infection. The fetal
outcome is quite normal except weight, because of preterm delivery and growth retardation. Termination of pregnancy will
not optimize the cancer prognosis. Pregnancy after breast cancer treatment is possible, perhaps with better prognosis,
but that can be due to the healthy mother effect. Because the most recurrence are in the first two years, women should
wait 2 years and cryopreservation of ovarian tissue, eggs or embryos before chemotherapy should be done.
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Pestome

Ha cerogHs nmerotcsa 25 NOATBEPXAEHHbIX KIIMHUYECKON NPAKTUKON PEKOMEHAAUNI 110 COXPAHEHNIO (DepTUSIbHOCTH Y
0071bHbIX PakoMm. Pak MOMIOYHON Xene3bl Mpyu 6ePeMEHHOCT BCTPEYAETCA HEYAacTO, HO C HEAABHEr0 BPEMEHU KONYe-
CTBO CJ1y4aeB BO3PACTaEeT, OCKO/IbKY 6EPEMEHHOCTb BCE Yalye Hab/II0[aeTca v B CTapLunx BO3PACTHbIX rpynnax. Bo
MHOTMX CAyYasx AnarHo3 paka MOJIOYHOW Xene3bl 3anasfgbiBaer. Eciav nanenupyercs macca B MOOYHON Xerese,
JKEHLUMHA [OMKHA CHa4ana caenatb Y3U v yxe 3atem — mammorpaguio, ecim ato Heobxogumo. [pu nofo3peHnn Ha
0nyxosib — 6uorncus 0653atesibHa. Xupyprniyeckue crnocobbl 1e4eHNS BECbMA PA3HO00PAa3HbI. BOZMOXHOCTb UCCEHEHUS
CTOPOXEBBIX IMMDATUHECKUX Y3/10B HEONPEAETEHHA, TOCKObKY UCTOIb3YEMbIil PU 3TOM CUHWI KPAcUTESb MPOTHBO-
110Ka3aH 6epemMeHHbIM. TexHeLni Pa3peLueH K NPUMEHEHNI0, 0fHAK0 OyaylLune Mambl He rOTOBbI 10/1b30BATLCA ITUM
DPaANOAaKTUBHBIM U30TOMOM. PagnalmoHHOE N ropMOHAIbHOE IEYEHNE CIEAYET OTII0XUTb [0 OKOHYAaHNS 6EPEMEHHOCTH.
Xumuotepanuio MOXHO NPOBOANTL nocne 16 Heaesb rectauynn. CPOKY JIEYEHNS CIEAYET PACCYNTATh Tak, YTOObI PO/bI HE
CNy9UIINCh B TEYEHNE NEPBbIE 3 HEAenn nocse Xummotepanuu. [1pndnHa B TOM, YTO BbI3BAHHAS XUMUOTEPANNEN JIENKO-
MeHNS He JOJIXHA COBMAajath CO CPDOKOM POAOB, BO U30eXaHne NHekyni. PaspelueHne o1 6epeMeHHOCTH NPOXOANT
HOPMasibHO, BEC HOBOPOXLEHHOI0 00bI9HO CHUKEH U3-3a MPEXAEBPEMEHHbIX POAOB 1 3a[6PXKu pocTa naoga. [Jocpoy-
HOEe NpeKpalLeHne 6epeMeHHOCTN HE NPUBOANUT K YIyYLLIEHN0 NPOrHo3a paka. bepemeHHOCTb Noc/e neqeHns paka
MOJIOYHOU XXE1€3b1 BO3MOXHA, MPUYEM C JIyHLLNM UCXO[OM, HO 3TO MOXET ObiTh MPOSBIIEHNEM «3GhGheKTa 340p0BOV
marepu». [10CKO/IbKY 60/IbLUNHCTBO PEUMANBOB Paka NpuXoaNTCS Ha NepBble [Ba rofa nocie je4eHns, XeHLnHam He
PEKOMEH yeTCs 6ePEMEHETb B TEYEHNE 3TUX ABYX NET. [Jo Hayana xumMmuoTepanuy peKOMeHyercsl NPOBECTU KPUOKOH-
CepBaLmNo TKAHN INYHUKOB, IALIEKTIETOK WU 3MOPUOHOB.

KntoyeBbie cnoBa
Pak MOI04HOI XEne3bl, 6EPEMEHHOCTb, OMYX0/b, XUMUOTEPANUs, KDUOKOHCEPBALINS.

Cratbs noctynuna: 20.01.2017 r.; B popa6otanHom Buge: 27.02.2017 r.; npunaTta k nevartu: 28.03.2017 r.

KondinukT untepecos
ABTOpbI 3a5BNAOT 06 OTCYTCTBIM HEOOXOAMMOCTM PACKPbITUS (DUHAHCOBON NOAAEPXKKM UMK KOHNKTA NHTEPECOB B OTHOLLIE-
HUW JaHHOM Ny6nmKauum.

ABTOpbI CAENanu 9KBMBANEHTHbIA BKNaA B NOArOTOBKY Ny6nMKaLuK.
Inga uuTupoBaHus

HOapak K., Makauapua A.[l. Pak MON0O4HOM Xene3bl 1 6epeMeHHOCTb. AKYLLIEPCTBO, TMHeKonorusa u penpogykuus. 2017; 11 (1):
74-80. DOI: 10.17749/2313-7347.2017.11.1.074-080.

Introduction

Breast Cancer during pregnancy is also called gesta-
tional breast cancer or Pregnancy Associated Breast
Cancer (PABC) and is defined as cancer during the whole
pregnancy and the first year after. An other definition is
gestational breast cancer during breast feeding too, equal
the time duration of lactation.

Cancer is not only a physical problem, it includes
psychological, economical and sociologic problems and it
concerns not only the patients, it affects the whole family

and also the doctors. Cancer during pregnancy is a rare
event, but provides positions with special challenges. We
have three problem-situations with cancer and pregnancy:

— Cancer during pregnancy;

— Pregnancy during cancer therapy;

— Pregnancy after cancer.

During pregnancy we have the fetus as a person which
is affected by the cancer itself and by the therapy too.
Therefore we have a conflict of interests between the
disease of the mother and the well being of the fetus.
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Breast Cancer during Pregnancy

The incidence of breast cancer during pregnancy is
with 1 to 3000 pregnant women low, but considering the
female world's population, it must be an high amount of
affected women. Because of delaying child birth in older
age groups in the last 40 years in the first world [1], the
number of breast cancers during pregnancy is increasing.
The mean maternal age is 33 years [2]. Most of them are
diagnosed not during pregnancy but during the first post
partum year.

The German Society of Senology and the University of
Texas MD Anderson Center register all breast cancers
during pregnancy [3], which are reported to them.

Diagnosis

The first step of diagnoses in pregnancy is often a
palpable mass in the breast. If a breast mass is still palpa-
ble after 4 weeks, it should be clarified. But keep in mind
that a delay of one month can increase the risk at
lymphnode involvement for 1-2% [4]. The patient herself,
or more often a nurse/ midwife/ doctor finds it. The first
step should be an ultrasound because that can be done at
every time during pregnancy and lactation. Ultrasound is
very accurate [5]. If the ultrasound is suspicious, a
mammography should be done. The sensitivity of
mammography is between 78-87% [6].

In pregnancy a mammography can be done if the abdo-
men is protected by a lead apron. The dosage to the fetus
is 0,004 Gy. The mammography during pregnancy and
lactation is not so sensitive than without pregnancy
because of the higher density of the breasts. The reduced
sensitivity is due to increased water content, higher
density and losscontrasting fat.

During pregnancy, after week 18th, the use of magnetic
resonance imaging (MRI) is safe too. The MRI has the
advantage that you can identify multifocal and multilocular
breast cancer additionally.

Every suspicious mass should be biopsied. Core needle
biopsy should be performed with 7-18 gauge needle.
Using a fine needle biopsies you obtain a better differen-
ciation between in situ carcinoma and invasive carcinoma
and you can determine the kind of pathology of the tumor,
the grading and the receptor status.

Most of the tumors are diagnosed in the first or second
trimester. In Austria it is diagnosed early, because breast
examination is a standard procedure at the first visit in
pregnancy (till week 16th, normally between 6 and 8 week
of gestation they come for a first check) according to the
rules of the so called mother-child-passport.

In the literature [7] a phenomen for identifying breast
cancer is described which is called the milk-rejection sign
of breast cancer, if a newborn refuse one breast, you
should do a mammaography of this breast.

Pathology

Histopathologic features are similarily found in young
non pregnant women [6]. The dominant histology is inva-
sive ductal carcinoma (>80%). The majority is high grad,

(40-95%). Lymphovascular invasion is common (60%)
and the hormone receptor status differs in the literature
from 30-70% [6,8].

Staging in Pregnancy

Everyone with breast cancer should be evaluated for
distant metastasis. Pulmonary X-Ray is possible when the
abdomen is covered. Ultrasound of the liver is also possi-
ble during pregnancy. CT of thorax and abdomen should
not be done because of too high radiation exposure. Bone
scan is not possible during pregnancy. MRI without
contrast should be used for bone metastases or brain
metastases [9,10].

Clinic

The standard procedures for monitoring the pregnancy
and for cancer treatment should be done. The monitoring
of pregnancy should be focused on fetal growth retarda-
tion by chemotherapy and red and white blood count,
because of cytotoxicity of chemotherapy. Erythropoetin
and GCSF can be used in pregnancy. Antiemetic drugs, like
andrasetron or lorazepam are allowed. Before and after
each chemotherapy cycle an ultrasound has to be done.

Termination of pregnancy does not improve the mater-
nal outcome and is a social and ethical problem [11]. But
the possible complications have to be discussed with the
parents, at least with the mother. There is a discussion
that patients with poor prognosis trend more to termina-
tion than women with good prognosis.

Surgical Treatment

Surgery is safe at any stage of pregnancy. But before
the 12th week the complication of abortion must be
considered, not only depending to operation. Every kind
of breast surgery, e. g. breast conserving surgery, is
possible during the whole pregnancy. Breast conserving
surgery can be done in the same manner as in non preg-
nant patients. But what is important: be sure that you
have removed all with free margins of at least 2 mm. Our
opinion is to have a free margin of 3-5 mm for good local
control in pregnancy, because radiation has to be post-
poned. Mastectomy has to be done, if there is more than
one tumor in the breast, or the tumor size is unfavorable
to breast size, or if there is a large DCIS (ductal carci-
noma in situ).

Left lateral position is necessary to avoid Vena Cava
Syndrome especially after the 20th week of gestation,
during the whole time of anaesthesia. Keep in mind that
thromboprophylaxis with low molecular weight heparin
has to be given for longer time. In every case, especially of
total mastectomy you should avoid severe bleeding, which
can result in hypotension and hypoxia for the fetus. You
should avoid to give blood transfusions, to protect the
immune system. The drains have to stay 1 or 2 days longer
as usual.

The role of the sentinel node biopsy in early stage
breast cancer in pregnancy has not been evaluated suffi-
ciently. There is also the possibility that the lymphatic
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passway has maybe changed in the pregnant breast.
Lymphozurin used for identification of the sentinel lymph
node is a category C drug and should not be used in preg-
nancy [9]. Recent studies show, that radiocoloid agents
such as technecium-99m, has low radioactivity and should
not be considered as a contraindication, but it should be
only used in scientific randomized studies. Therefore a
total lymph node dissection is favourable.

Complication of surgery in pregnancy are the same as
in non pregnant women: Seroma / Haematoma, occure in
76%. Therefore you should remove the drains not too
early. Wound infections should be avoided by use of anti-
biotics prophylactive. Swelling and lymphedema, with
sometimes severe pains are reported in the literature
between 12-56% [12].

Reconstruction Surgery of the breast should be done
later after pregnancy as well as the complete cancer ther-
apy, because that needs long time and a big blood loss is
common.

In case of large tumors or infiltrating skin or chest wall
neoadjuvant chemotherapy has to be discussed and to be
assumed, that it has good results like in non pregnant
women.

Chemotherapy

Systemic chemotherapy may be necessary for the
treatment as in non pregnant women. The benefits for the
mother must be compared with the potential longterm
harm to the fetus from inutero exposal to chemotherapy
agents. Dosage of chemotherapy has to be modified
during pregnancy because of weight gain of the mother
[13]. Delay in chemotherapy leads to an increase of meta-
static disease of 5 to 10%.

In pregnancy there is an increase in blood volume,
renal clearance and decrease of albumin leads to an
increase of unbound active drug concentration, and there-
fore you have to be in consideration that pregnancy influ-
ences drug pharmacokinetics [14].

A study of chemotherapy with doxorubicin, cyclophos-
phamide (AC) or in combination of fluorouracil (FAC)
showed no stillbirth, miscarriage or perinatal death [10].
The use of taxanes seems to be safe by limited data [15].

The overall risk for congenital malformation is reported
with 2-3%. The incidence of major congenital malforma-
tions after using cytotoxic drugs is also about 3%, but in
the first trimester it ranges from 10-20%. The risk of
malformation decreases in the second and third trimester
to 1-4% [16].

Side effects of chemotherapy on mother side are: hair
loss, nausea, vomiting, neurotoxicity, cognitive impair-
ment, chronic fatigue, neutropenia, anemia, mucositis,
cardiotoxicity, diarrhea, obstipation.

Targeted Therapy

Tumortherapy has changed from empires to molecular
targeted therapy. The molecular targets are on the surface
of cells, intracellular or in the matrix, e.g. against the
angiogenese.

Today very convenient is the use of trastuzumab against
HER 2. The problem is that we don’t have much informa-
tion about the use in pregnancy. In animals there was no
adverse effect to the fetus. In humans we could see fetal
growth retardation and fetal kidney insufficiency [17]. So
it is better to avoid a Her 2 therapy. (Outside pregnancy,
women should use contraceptive methods for at least
7 month after trastuzumab therapy). Breast feeding is not
allowed with trastuzumab, because it is unclear whether is
it secreted in the milk.

Hormonal Treatment

Hormonal treatment is contraindicated during preg-
nancy, but can be given after birth, in case of the hormone
receptorstatus is positive.Tamoxifen in pregnancy leads to
vaginal bleeding, miscarriage, congenital malformations
like Goldenhar’s Syndrome and fetal death [18,19].

Tamoxifen is not allowed during breast feeding too.

Aromatase inhibitors are not used in general in
premenopausale women.

Radiation Therapy

Radiation therapy is not possible during pregnancy
and should be delayed, because of the risk of radiation to
the fetus even if the abdomen is shielded. The dosage to
the fetus would be 0,04-0,2 GY and that is to high. The
exposure to radiation of the left breast of the mother is
dangerous for the heart too, because of physiologic
changes in the structure of the heart during pregnancy.
You have time enough to postpone, because in non preg-
nant women you radiate after chemotherapy too (at least
after 6 month of initiation of therapy). The most frequent
complication of radiotherapy is burning of the skin of the
breast and arm edema with severe pains, if you radiate
the axilla.

Monitoring of Pregnancy

Mother and fetus can be monitored with prenatal stan-
dard care but it should be done in a centre for high risk
pregnancies. Cardiotocography can be used during
surgery to avoid fetal hypoxa and can be useful for docu-
mentation. Before starting chemotherapy ultrasound of
the fetus must be performed, looking for growth retarda-
tion and malformation.

Evaluation of fetal growth should be performed before
and after every cycle of chemotherapy. Cardiotokogram
and Doppler ultrasound, if available has to be done after
25th week of gestation (or the week of gestation, when
surviving of the child can be assumed).

A normal blood count is extremely important. If there
is any problem with red or white blood count you can
give erythropoetin or GCSF (filgastrim or lenograstim
respectively).

In case of abnormal findings more stringent monitoring
of the fetus or even preterm delivery might be necessary.
But keep in mind that you need 3 weeks after the last
chemotherapy before delivery to avoid the nadir of white
blood cells.
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Pregnancy-related complications such as preeclamp-
sia, gestational diabetes mellitus and preterm labour
should be treated based on standard recommendations in
nonpregnant women.

Timing of Delivery

Labour can be induced or caesarean section performed
when the maturation of the fetus is sufficient. If it is neces-
sary and fetal lung maturity is essential, you can applicate
corticoids for fetal lung maturation up to 37th week of
gestation. Timing of delivery can be optimized in relation
to the treatment of breast cancer. If chemotherapy is
planed to continue after delivery, vaginal delivery may be
less likely because it delays the initiation of chemotherapy.
Patient’s personal preferences and previous obstetric
history should be considered. Delivery should occur
approx 3 weeks after the last dose of antrazycline-based
chemotherapy (no CHT after 35 week, because of the risk
of spontaneous delivery in the neutropenic period with the
danger of anaemia or infection).

If further systemic therapy is needed after delivery,
breast feeding may be contraindicated depending on drug
toxicities.

Very interesting is the recent study of Ardalan et al.
(2016) reporting a decreased incidence of breast cancer in
a 5 year period after delivery in a group delivered beyond
40 week of gestation in comparison to a group, who deliv-
ered between 37 and 40 weeks (OR:0,33). The explanation
is that mammary cells have more time to obtain complete
differentiation and maturation.

Fetal Qutcome

At first there are no reports about metastases of breast
cancer in the fetus or newborn, but Pavlidis N. et al. (2008)
described 14 cases of breast cancer metastases in the
placenta.

The long term implications for the child can show that
there is low adverse impact on development of the chil-
dren exposed to antracycline based chemotherapy in utero
[9,13].

In an observational study [22] 447 patients with gesta-
tional breast cancer were registered, birth weight was
affected by chemotherapy after adjustment for gestational
age (p=0,018). 10% of the infants had side-effects,
malformation or newborn complications.That was more
frequent in 16% of newborn before 37 week in opposite to
5%, delivered later (p=0,0002).

In a Belgian study [23] the outcome of 129 children of
mothers with cancer, diagnosed during pregnancy, was
analysed. 96 of them were exposed to chemotherapy. The
only difference to a matched control group, was the inci-
dence of 62% of premature birth. There was no significant
difference in weight, cognitive, cardiac or general devel-
opment of children in early childhood born to mother with
cancer in comparison to mother without cancer. A
comment was written to this study by Vandenbroucke T.
(2016) about some basic methodologic flaws.

A large study with median follow-up of 18.7 years of
84 children reported that there is no evidence of physical
congenital abnormalities or any neurologic or psychologi-
cal abnormalities. Children demonstrating normal learning
and educational behaviour [25].

Prognosis of Cancer

In the literature the results differ extremely. Amant F.
etal. (2013) and Litton J.K. et al. (2013) did not register a
negative survival rate or progression. No significant differ-
ences were reported in progression (HR 1,30) or overall
survival (HR1,19) in comparison to non pregnant women
with breast cancer diagnosed during pregnancy [26,27].

A meta-analysis of 30 studies with 3,628 cases had a
significant higher death rate HR 1,44 and more worse
events in the group of cancer diagnosed postpartum (HR
1,84) than diagnosed during pregnancy [28].

Loibl S. et al. (2015) registered the disease free survival
after starting chemotherapy during pregnancy was
70,6 month and 94,4 month in the group starting chemo-
therapy after pregnancy. That did not differ significantly.
The reason could be that the patients with better progno-
sis got the chemotherapy later. This study was not a
scientific paper; it was only an observational study [29].

Follow Up

Patients with gestational breast cancer should have the
same follow up as non pregnant women. Half year after
the end of therapy there should be done a mammography,
and than each year. Local control by a doctor should be
done all 3 month. More important than regular ultrasound
of liver or X-Ray of the lungs or tumor markers is the
dialog with the patient about problems of health, sexual
life or psychologic problems.

Pregnancy during Breast Cancer Therapy

It is rather unlikely that women get pregnant during
therapy, especially during chemotherapy. To avoid getting
pregnant you should recommend contraception during
therapy without hormons.

The best would be an intrauterine device with copper,
silver or gold.

Using a condom is also possible, but it is not so safe
like the intra uterine device.

Especially in the first trimester chemotherapy can
damage the embryo.

Pregnancy after Breast Cancer

One important feeling for cancer survivors is to be
healthy enough for getting pregnant [30]. Pregnancy after
breast cancer is rare, but if people want a child (about 2%)
the women cannot be stopped.

Three main problems have to be addressed:

1. Is there a higher risk for a recurrence?

2. Is there a higher risk for the fetus because of

cytotoxicity of the chemotherapy?
3. Regarding sterility and fertility.
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According to a study of Azim H.A. et al. (2011) preg-
nancy after breast cancer has a decreased risk for mortal-
ity RR 0,59. That can be based on the “healthy mother
effect”, meaning that only healthy, free of recurrence
women get pregnant [31].

About 50% of patients get amenorrhoic after chemo-
therapy [32]. Ovarian function after chemotherapy is
depending on age and ovarian function at the starting time
of chemotherapy [33].

Amenorrhoea will be in 21-71% in women younger
than 40 years and 40-100% in patients older than 40
years. Chemotherapy with anthracycline results in less
amenorrhoea [34].

Fertility preserving options depend on age, partner-
ship and physical status of the women and the time
between diagnosis and starting of treatment, because it
needs time especially for embryo freezing but it has the
best results.

On the other side there is the possibility of freezing
ovarian tissue, if there is no time or no partner at the
moment. But it is now to early to speak about good results

with this method.Reproductive function can be preserved,
but no guarantee can be given [35].

If infertility remains it can lead to severe stress [36].
Therefore the topic of fertility has to be addressed by the
doctors before starting cancer treatment.

Regulating Fertility: if you have done cryopresation of
ovarian tissue, freezing ovaries or embryos, there should
be artificial reproduction not before 2 years after end of
therapy. Font-Gonzales et al. (2016) found [37], if cryo-
preservation is not done, there will be a discussion
between the oncologist and gynaecologist about hormonal
stimulation for artificial reproduction. Only 34% of patients
with breast cancer in the past, report about a dialog with
their doctors before starting therapy about fertility [38,39].

To test the ovarian reserve, the AMH (anti-Mullerian
hormone) testing can give a good overview about fertility.

A social problem is who takes care of the newborn
during further therapies [40]. Women with less 2 years
between delivery and breast cancer had significantly
increased risk for poorer survival rate than women with
interval of more than 5 years [35].
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