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Abstract
Objectives: This document aims to identify the clinical, therapeutic, and prognostic features of this association
and to provide the up-to-date management.
Methods and materials: Our study design is retrospective based on 25 cases of pregnancy-associated breast
cancer, carried out at the Maternity and Neonatology Center of Tunis over a period of 10 years, between January
2001 and December 2013.
Results: The mean age of the patients was 35.84 years. Breast cancer was diagnosed during pregnancy in
fourteen patients and after delivery in eleven patients. Pathohistological diagnosis was established by ultrasoundguided biopsy and surgical biopsy in fourteen and seven patients, respectively. The most common histological type
was infiltrating ductal carcinoma (96% of cases). Pregnancy was completed in nine patients. The mean gestational
age at which delivery occurred was 35.4 weeks. Twenty patients underwent surgical treatment by mastectomy and
breast-conserving surgery (lumpectomy) associated with axillary lymph node dissection was performed in three
cases. Chemotherapy was allowed during pregnancy, and was given to 23 patients. On the other hand, radiotherapy,
antiestrogens (Tamoxifene) and targeted therapies (Herceptin) must be postponed after delivery because of their
teratogenic effects. After a 5-year follow-up, two of eighteen patients died and six were lost to follow-up.
Conclusion: The poor prognosis of the pregnancy-associated breast cancer is no longer attributed to
pregnancy but rather to the young age of the patients and the delay in the diagnosis of cancer. Treatment should
be started promptly during pregnancy.
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Exclusion criteria

Introduction

Breast cancers diagnosed outside the above-mentioned period.
We had access to patient records with a PABC in the archives of the
three hospital departments (A-B-C) of the TMNC. We attempted to
identify epidemiological, clinical, para-clinical (echo-mammography,
pathology), therapeutic and prognostic characteristics.

Breast cancer is common, and is currently considered the first
cancer in women [1]. In Tunisia, it accounts for about 30% of all female
cancers [2]. Late diagnosis still exists. In 2010, about half of women
with breast cancer had initial tumors larger than 35 mm in diameter.
The term “pregnancy-associated breast cancer” is used if this cancer is
diagnosed during pregnancy and up to one year after giving birth. This
association was considered for a long time to be of rapid evolution and
unfavorable prognosis. However, it seems that the prognosis of breast
cancer is not much aggravated by pregnancy itself as by the delay in
diagnosis and management. We report in this retrospective study a
series of 25 patients with pregnancy-associated breast cancer (PABC)
recorded over 10 years at the Tunis maternity and neonatal center
(TMNC).

Materials and Methods
We present the results of a retrospective study involving 25 cases
of PABC in the three obstetrics and gynecology departments A, B and
C. The study period spans 10 years between 1 January 2001 and 31
December 2013.

Inclusion criteria
All breast cancers diagnosed during pregnancy or one year after
childbirth.
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Therefore, we called the patients (and or their families in some
cases).

Results
The mean age of the patients was 35.84 years (26 years-48 years).
The mean age of the menarche was 12.6 years. Two patients had a
familial history of cancer; one of the patient’s mother had infiltrating
ductal carcinoma, while the second patient’s paternal cousin and
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maternal cousin were followed for malignant breast pathology.
The patients were classified in terms of their gravidity. Six of them
were primigravidae, whereas eight patients were multiparous and
eleven had 2-3 deliveries. The mean age at first birth in our population
was 29.84 years (18 years-43 years). Apart from the six primigravidae,
all of our patients had breast-fed during their previous pregnancies.
In our series, 21 patients (84% of the cases) consulted about breast lump
noted in the breast self-examination. Two patients consulted about
inflammatory breast cancer. The mean size of the palpated lump was
38 mm (Table 1). The diagnosis was established during pregnancy in 14
patients and postpartum in 11 patients (Table 2).
All patients underwent preoperative radiological assessment:
ultrasonography (22 cases), bilateral mammography (8 cases),
ultrasonography + mammography (7 cases) and breast MRI (1
case). We notice that between 2001 and 2006, no mammogram was
carried out during pregnancy due to the possibility of the risk of fetal
irradiation. After that period, eight pregnant patients were able to
benefit from mammography during pregnancy by means of abdominal
protection as recommended by the last articles published in the medical
literature. The pathohistological diagnosis was obtained by ultrasoundguided biopsy in fourteen patients. A lumpectomy with frozen section
margin evaluation was conducted in seven cases and surgical biopsy
in four cases. The most common pathohistological type in our series
was infiltrating ductal carcinoma (96% of cases). Only one patient
had a carcinoma in situ of high grade comedocarcinoma type. The
histoprognostic score of SCARF BLOOM-RICHARDSON was grade
III in 14 patients, grade II in 8 patients, and grade I in 2 patients. The
PABC metastases report included: A chest x-ray with no suspicious
anomalies: 24 cases.
-An abdomino-pelvic ultrasound was normal in 22 patients. A
benign ovarian cyst was detected (2 cases) and a secondary multinodular
liver (1 case). Bone scintigraphy for detecting bone metastases: 16 cases
were positive. In one patient, it showed a moderate increased uptake at
T12 level, and a heterogeneous increased uptake of the spine and the

Patient

Lump Position

1

Right upper outer quadrant (UOQ)

Lump measurement
3 cm

2

Left upper outer quadrant (UOQ)

10 × 9 cm

3

Right lower outer quadrant (LOQ)

17 mm

4

Right upper inner quadrant (UIQ)

2 cm

5

Left lower outer quadrant (LOQ)

2 cm

6

Left upper outer quadrant (UOQ)

4 cm

7

Right upper outer quadrant (UOQ)

3 cm

8

Right upper inner quadrant (UIQ)

5 cm

9

Left upper outer quadrant (UOQ)

4 cm

10

Left upper inner quadrant (UIQ)

3 × 4 cm

11

Right upper outer quadrant (UOQ)

4 cm

12

Right upper outer quadrant (UOQ)

3 cm

13

Left upper outer quadrant (UOQ)

6 cm

14

Right upper outer quadrant (UOQ)

7 cm

15

Left upper outer quadrant (UOQ)

Two lumps: 2.5 cm; 2.2 cm

16

Right upper inner quadrant (UIQ)

2.5 cm

17

Left lower inner quadrant (LIQ)

7 cm

18

Conjunction of left upper quadrants

4 cm

19

Right upper inner quadrant (UIQ)

5 cm

20

Left upper outer quadrant (UOQ)

4 cm

21

Left upper outer quadrant (UOQ)

5 cm

Table 1: Clinical examination of patients.
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Patient

Time of diagnosis

1

4 months postpartum

2

33 gestational weeks+1 day

3

28 gestational weeks+2 days

4

24 gestational weeks+4 days

5

14 gestational weeks

6

29 gestational weeks

7

29 gestational weeks

8

9 months postpartum

9

5 months postpartum

10

12 gestational weeks

11

Postpartum

12

34 gestational weeks

13

Postpartum

14

Postpartum

15

22-23 gestational weeks

16

26 gestational weeks+4 days

17

Postpartum

18

23 gestational weeks

19

32 gestational weeks

20

18 gestational weeks

21

32 gestational weeks

22

Postpartum

23

9 months postpartum

24

4 months postpartum

25

6 months postpartum

Table 2: Gestational age or the period when diagnosis has been established.

rib cage in another. The rest of the exams were within normal limits.
One patient underwent a chest-abdomen-pelvis and cerebral CT which
showed bilateral pleural effusion of great quantity and diffuse bone
metastases.

Obstetrical management
Breast cancer was diagnosed during pregnancy in 14 patients.
Pregnancy was continued in 9 cases (68%), while five patients underwent
a therapeutic termination of pregnancy (Table 3). The termination of
pregnancy occurred after cervical ripening with Misoprostol (Cytotec)
and then the labor was induced by oxytocin. Four of the fetuses were
stillborn. For the 9 patients in whom the pregnancy was continued, the
delivery route was vaginal in 5 cases and caesarean section in 4 cases.
The mean gestational age at which delivery occurred was 35.4 weeks,
ranging from 31 and 39 weeks.

Oncologic management
Surgical treatment: Surgical treatment was performed in 23 patients
(92%) and involved either radical surgery or Patey surgery in 20 cases
and breast-conservative surgery (lumpectomy) in 3 cases. Among the
twenty patients who had mastectomy, ten patients underwent Patey
surgery after first chemotherapy, and ten were first operated.
Medical treatment
Chemotherapy: It was administered in 23 patients either in
neoadjuvant (12 cases) or as adjuvant therapy after surgery (11 cases).
The most commonly used protocol was FEC (5 FU, Epirubicin,
Cyclophosphamide). Five patients received chemotherapy during
pregnancy. No chemotherapy- related malformations or abnormalities
were noted at the birth of newborns. For all these patients as well as
those who received chemotherapy in the postpartum, breastfeeding was
absolutely contraindicated.
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Patients

Induction

Gestational age

Delivery route

2

Cervical Ripening
Prepidyl Gel

37 Weeks

Vaginal

3

Cervical Ripening
Prepidyl Gel

38 Weeks

Vaginal

4

Cervical Ripening
Prepidyl Gel

37 Weeks

Vaginal

6

34 Weeks

Cesarean

7

Cesarean for iatrogenic
prematurity

34 Weeks+2 Days

Cesarean

12

Cervical Ripening
Prepidyl Gel

34 Weeks

Vaginal

16

Tocolysis Failure
Precious Pregnancy

31 Weeks+4 days

Cesarean

19

Cervical Ripening
Prepidyl Gel

35 Weeks

Vaginal

21

Elective cesarean

39 Weeks

Cesarean

Table 3: Gestational age when delivery occurred.

Radiotherapy: It is contraindicated during pregnancy because of
the risk of fetal irradiation.
Hormone therapy and targeted therapies: In our series, and in view
of the teratogenic effect reported in the literature, hormone therapy
and immunotherapy were never indicated in patients with tumors
expressing hormone receptors or HER 2 neu during pregnancy. On the
other hand, these therapies were prescribed after childbirth.
Follow-up: After a follow-up of 5 years:
Twelve patients had no metastases during their follow-up. Two of
them had a local recurrence treated first by surgery and secondly by
chemotherapy. Six patients had secondary metastatic sites (hepatic in
2 cases and osseous in 4 cases), two of them died. Two patients had
metastases and died a few months after delivery.

Discussion
Epidemiology
Breast cancer is the most common cancer in women. Its incidence
rate in the world population varies from 15 to 20 per 100,000 women
[1]. In Tunisia, breast cancer is the first cancer of women, accounting
for 30% of female malignancies, with 2000 new cases annually [3]. In
our country, on average, the age at which diagnosis of breast cancer is
made is roughly 50 years, 10 years younger than the Western series.
Besides, about 10% of patients are under the age of 35 [4,5]. Pregnancyassociated breast cancer (PABC) complicates between 1 per 10,000 and
1 per 3,000 pregnancies [6]. The estimated incidence of PABC is 0.2%
to 3.8% [7,8]. In Van Calsteren’s study of 215 cases, 46% of cancers were
associated with pregnancy: the first cancer associated with pregnancy
[7]. In Tunisia, an ISA survey of 290 patients showed that this association
affects about 20% of women of childbearing age (3). The average age of
PABC is 33 years (23-47). In the European records, the average age is
about 33 years (24-43 years) [8]. In our series, the average age of onset
is 35.8 years ranging from 26 to 48 years.

The clinical examination
Tumor size and shape: The pregnancy-associated breast cancer
PABC was discovered at a late stage with a pretty large size that reached
9 cm × 7 cm in our series. The changes of physiological adaptations
of pregnancy make breast exam difficult. For Giacalone et al. 58% of
cancers were less than 5 cm in size, and staged as following: T0 stage:
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0%, stage T1: 28.3%, stage T2: 43.2%. Moreover, they report an increase
in the size of the tumor, which is 3.5 cm during pregnancy and falls to 2
cm outside pregnancy [9].
Metastases to the nodes: Involvement of the axillary lymph nodes
is frequent during pregnancy. It concerns 56-89% of the parturientes
against 38% to 54% of the non-pregnant patients [10].
Clinical stage: Sixty-five to ninety percent of cancers in pregnant
women are diagnosed at stage II and III, compared with 45% to 66% in
non-pregnant controls [11,12]. In our series, at the initial presentation,
thirteen patients had a locally advanced stage of breast cancer, ten cases
at stage T3 N1 Mx, and three cases at the stage of T4D N1Mx;

Diagnostic tests
Radiological examinations
The Mammography: Mammography with lead protective shield
represents a low risk for the fetus [13]. A dose of 200 mGy to 400 mGy
is delivered during mammography. This represents an exposure of less
than 50 mrad (0.5 Gy) for the embryo/fetus. The threshold level of 10
rad (100 mGy) increases the risk of fetal malformations by 1% [14].
Bilateral mammography should be routinely performed in pregnant
women if a malignant lesion is suspected [15,16]. It may be limited
to a mediolateral oblique (MLO) view of each breast in case high
breast density is present. The quality of the images should be optimal,
particularly in terms of contrast, in order to detect microcalcifications
(16). In the series of Yang et al. [17] and Ahn [18], the sensitivity of
mammography done in breasts of a pregnant was 90% and 86.7%
respectively.
The breast ultrasonography +++: This is the first-line indicated
imaging study for breast cancer associated with pregnancy. Its
sensitivity is higher than that of mammography and reaches 100% in
some series [16,19]. In the Yang series [17], 100% of the tumors and
axillary masses were identified in eighteen out of twenty patients with
breast cancer during pregnancy, and for Ahn et al. the sensitivity of
ultrasound reached 100% [18].
The mammary MRI: Mammary MRI uses Gadolinium as a
contrast agent, which crosses the placenta. Therefore, it is responsible
for malformations in animal models [20,21]. According to the
recommendations of the European Society of Urogenital Radiology,
MRI with the use of Gadolinium is acceptable. No complications
during pregnancy having been reported [22]. During lactation, MRI
is possible but breast milk should be discarded for up to 48 hours after
the imaging because Gadolinium is excreted via milk [23]. Mammary
MRI is only recommended in case multifocal cancer is suspected. This
risk should be clearly explained to the patient as well as the risk of fetal
irradiation [22,23].

Histological diagnosis
The histological diagnosis can be established either by fine needle
aspiration, or by surgical microbiopsy.
Fine needle aspiration: Fine-needle aspiration is not contraindicated
during pregnancy even if there is a high risk of false positives and false
negatives [16]. The use of this method exposes the risk of Blades due to
the frequency of lobular hyperplasia with its possible aspects of nucleolus
hypertrophy and lack of uniformity in size [24].
Percutaneous biopsy with Tru-Cut:
Tru-cut (core core cutting needle) biopsy: In this technique, small
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pieces of tissue samples are obtained by cutting the tissue with special
biopsy needles. Tru-cut is the most commonly used percutaneous
needle biopsy technique. Ultrasound-guided biopsy is the standard
examination in the diagnostic evaluation of a breast lump in a pregnant
or lactating woman. It can be performed under local anesthesia with a
sensitivity and specificity of roughly 90% [23,25]. The risks of bleeding,
infection, or even fistulae in this procedure are relatively frequent.
Dominici found no complications among 67 patients diagnosed
with breast cancer with this interventional technique. Breastfeeding
should be discontinued the days preceding the procedure to minimize
glandular congestion and reduce the risk of hematoma and fistula
[26]. In our series, the diagnosis of malignancy was established by
ultrasound-guided biopsy in 14 patients.

Histopathological features
Histological type: The histopathological and immunohistochemical
characteristics of breast cancer associated with pregnancy are identical
to those of breast cancer occurring in non-pregnant young women [27].
The histologic grading: The majority of breast cancers occurring
during pregnancy (40% to 95%) are of grade II or III with vascularlymphatic emboli [13]. In this context, Middleton [11] found 84% of
PABC were low-differentiated (grade II and grade III), while it is 96%
according to Ring et al. [28]. In our series, fourteen cases had III and
eight cases of grade II. Only two patients had grade I breast cancer.
Node involvement: Axillary node involvement appears to be more
common in PABC, with incidence ranging from 53% to 71% [11,12].
In our series, 15 patients (60% of the cases) had their axillary lymph
nodes invaded.
Tumor size: Tumor size is an important prognostic factor, it is
independent of all of the others. It is well known that tumor size is more
important in PABC [13]. For Beadle et al. it is 3.5 cm on average and
2 cm outside pregnancy [29]. This average size is much higher in our
series reaching 4.6 cm ranging from 2 cm to 9 cm.
Hormone receptors: During pregnancy, hormone receptors are
positive in less than 30% of tumors [30]. This weak receptor expression
would be specific to pregnant women. In the Middleton series, 28% of
tumors had positive receptors by immunohistochemistry compared to
45% in young women [11].
Overexpression of HER 2 Neu: Twenty-eight to 58% of tumors in
pregnant women overexpress HER 2 Neu [30].

Treatment
Locoregional treatment
Breast surgery: Breast surgery retains all of its indications during
pregnancy, regardless of gestational age, as well as in postpartum. It must
be carried out in a multidisciplinary team of surgeons, obstetricians,
and anesthetists to ensure fetal and maternal well-being during the
perioperative period [31]. Patey’s mastectomy, such as conservative
surgery and axillary surgery, can be performed during pregnancy
without compromising fetal development by following the same
recommendations as in non-pregnant women [12,13]. The adjuvant
chemotherapy that is allowed during pregnancy should be given
during this interval (surgery-radiotherapy). Dominici operated on 67
pregnant women, 47 of them had a radical treatment and 20 received
conservative treatment. The lumpectomy did not seem to increase
the risk of postoperative complications [26]. Cardonick reported a
J Cancer Sci Ther, an open access journal
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study of 130 parturients, parturient treated with breast cancer without
significant postoperative complications [27].
Particularities related to pregnancy: Breast surgery during
pregnancy is complicated due to the hypervascularization of the
gland during this period. Therefore, it imposes proper hemostasis and
lymphostasis. Similarly, physiological changes limit the techniques
of breast reconstructive surgery. In the case of mastectomy, breast
reconstruction must always be carried out in a second stage because
of the increase in contralateral breast volume during pregnancy [31].
External radiotherapy: The main effects of radiotherapy during the
preimplantation period (from conception to 10 days) are represented
by embryonic death and malformation risk during the embryonic
phase (days 10-14 up to 8 weeks). The most described malformations
are central nervous system abnormalities. Its incidence is 20% when
exposure to irradiation is at 18 Gy, and 100% when exposure is 100 Gy.
Radiation therapy also exposes children to the risk of radiation-induced
malignancies in childhood [14]. In case of conservative treatment,
radiotherapy will be postponed after delivery. Annane [32] reported
sixteen patients undergoing breast cancer surgery during pregnancy,
ten of whom received conservative treatment. No local recurrence with
delayed radiotherapy after delivery was observed with a mean followup of 87 months.
Systemic treatment
Chemotherapy:
When
chemotherapy
is
administered
in the first trimester, the rate of malformations is 14% to
19%, and the rate dropped to 1.3% when chemotherapy
is introduced in the second or third trimester [16,23].
Cardonick [27] reported a 3.8% of fetal malformations in his study,
which included 130 pregnant women with breast cancer, 104 of whom
received chemotherapy. That incidence rate was similar to the rate
found in the general population. There are no pharmacodynamic
studies available on the administration of agents, cytotoxic drugs in
pregnant women. The experts’ recommendations are to administer the
Cytotoxic agents at the same doses as in non-pregnant women with
Breast cancer [16,27]. The recommendation may be to use epirubicin
at a dose of 100 mg/m². A protocol based on Anthracylins (up to 100
mg/m2 but 50 mg/m2 in most studies) appears to be prescribed without
major materno-fetal consequences [6,8,27].
Hormonotherapy: A literature review in 2004 (33) focused on
pregnancies under tamoxifen and reported a fetal malformation rate
of 20%, such as Golden hard syndrome, genital ambiguity, craniofacial
malformation, and Pierre Robin syndrome. The prescription of
tamoxifene is contraindicated throughout pregnancy [8].
Targeted therapies: Expression of HER2 is important in the
epithelial tissue of the fetal renal tubule. Trastuzumab crosses the
placental barrier [33,34]. Therefore, Trastuzumab is contraindicated
due to adverse effects.

Therapeutic termination of pregnancy (TTP)
Termination of pregnancy has long been considered a rational way
to improve prognosis. However, several studies have recently shown
that there is no evidence that TTP improves the prognosis of PABC
[26]. The TTP is indicated if the continuation of the pregnancy leads
to a delay in management that might be prejudicial to the maternal
prognosis. We cite two situations:
1. Breast cancer discovered at a late stage in the first trimester
of pregnancy which is a hindrance to using different therapeutic
modalities without risk, such as radiotherapy and targeted therapies.
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2. Estimated survival is less than the duration of pregnancy

The assessment of metastases
Due to late diagnosis, the risk of metastasis is 2.5 times higher
in pregnant women. The sites are mainly the liver, bones, lung, and
sometimes placenta [15]. It is, therefore, recommended to carry out a
thorough scan to detect the metastases as performed outside pregnancy
[13]. The metastases assessment in our series consisted of a chest x-ray
(24 cases), abdominal ultrasound (22 cases) and bone scintigraphy in
16 patients.
The benefits of bone scintigraphy should be weighed against risks
of this procedure. The doses delivered to the fetus are arranged in
ascending order of 0.0063 mGy at the level of the uterus, 0.0064 mGy
for a fetus of 8 weeks and 0.0026 mGy for a fetus of 18 weeks.
Bone scintigraphy should usually be performed after childbirth. It
is only justified during pregnancy if there is a strong suspicion of bone
localization, which may alter the therapeutic management.
In our series, a bone scintigraphy for secondary osseous sites was
performed in 16 cases, including two cases during pregnancy.

Tumor markers

is diagnosed during pregnancy and through the end of first year after
giving birth. This association was considered for a long time to be of
rapid evolution and unfavorable prognosis. However, it seems that the
prognosis of breast cancer is not much aggravated by pregnancy itself as
by the delay in diagnosis and management. Treatment should be started
promptly during pregnancy.
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