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Abstract

Introduction Placental metastasis from maternal malignancies is a rare occurrence with a
significantly adverse prognosis on the mother with no known effect or established risk factors for the
newborn. As such, characterization of these lesions is necessary to serve as a stepping stone for
more exhaustive studies regarding this presentation.

Case Summary This is a case of a metastatic breast carcinoma in a mature singleton placenta in
a 39 year old woman diagnosed with invasive breast carcinoma of no special type/invasive ductal
carcinoma, not otherwise specified, during the second trimester of pregnancy. Also discussed are the
immunohistochemistry studies done to confirm the origin of the tumor. A comparison of the ER, PR,
and HER2 /neu receptor status between the primary lesion and the placental metastasis was also
done.

Conclusion Pregnancy-associated breast cancer is a lesion that carries adverse prognosis for the
mother because of the delay in diagnosis attributable to confusion of symptomatology. The pertinent
problem in pregnancy-associated breast cancer with placental metastasis is the deficiency of the
placenta to induce tumor metastasis away from itself.
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reast cancer in pregnancy comprises 10% of 40 years, and is the second most common
diagnosed cases of breast cancer in women under  pregnancy-associated malignancy after cervical
cancer.!? Although it is known that there is a
significant adverse prognosis for the mother, no
known established risks associated with the
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of these lesions is necessary to serve as a stepping
stone for more exhaustive studies regarding this
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The Case

This is the case of a 39 year old woman who presented
with a left breast mass during the second trimester of
pregnancy which was diagnosed as invasive ductal
carcinoma/invasive carcinoma of no special type, left
breast, by core needle biopsy. The patient subsequently
also presented with a mass on the right breast during
the third trimester of pregnancy, with no intervention
done for both lesions, as per patient's choice, until
the baby was delivered (Figure 1A). She underwent
spontaneous delivery to a live full term girl at 36 1/7
weeks age of gestation, appropriate for gestational
age, with a low birth weight of 2400 grams, Apgar
score of 9 and 9 at 1 and 5 minutes. She also delivered
a singleton discoid placenta with no identifiable gross
lesions on delivery. The placenta was submitted for
histopathologic evaluation. No other work-up was
done regarding the patient's breast malignancy at this
point as per the patient's prerogative.
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Figure 1A. Progression of the disease during pregnancy.

Figure 1B. Microscopic findings of the core
needle biopsy, left breast. (50x magnification)

The core needle biopsy of the left breast mass
was retrieved and reviewed for possible comparison
if a metastatic lesion would be detected in the
placenta. The tumor in the biopsy specimen showed
cords, nests, and clusters with moderate degree of
pleomorphism and anisonucleosis (Figure 1B-1C).
Gross findings showed a singleton placenta with a
tan to dark brown, firm, maternal surface with
complete cotyledons. The fetal surface was gray to
tan and smooth. The cord was paracentrally attached
and had two arteries and one vein. Cut sections
showed a homogenous dark brown surface. No
grossly identifiable tumor area was noted in the entire
specimen (Figure 2A-2C). Histologic findings from
the placenta showed sections with small chorionic
villi with well vascularized stroma. Distinctly noted
were proliferations of malignant neoplastic cells as
multiple focal lesions in the intervillous space, with
no evidence of direct chorionic villi involvement.
The tumor was organized in clusters and sheets with
attempts at glandular formation. The cells had
enlarged, pleomorphic nuclei, prominent nucleoli,
and irregular nuclear membranes. Mitosis was noted
at 18-20 figures/10 high power fields, and areas of
atypical mitosis and tumor necrosis were seen. The
tumor was seen insinuating in the intervillous space
with no extension into the fetal villous space (Figure
3A-3D). The umbilical cord and the chorioamnionic
membranes showed no tumor involvement (Figure
3E). Thus, the diagnosis of metastatic mammary
carcinoma in a mature singleton placenta was made,
with strong correlation with the history of invasive
breast carcinoma. The carcinoma was limited to the
maternal intervillous component of the placenta, with
no extension to the chorioamnionic membranes, and
to the vessels and matrix of the umbilical cord.
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Figure 1C. Microscopic findings of the core
needle biopsy, left breast. (400x magnification)
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Size: 16x14x2 cm

2A : Weight: 480 grams

Figure 2A. Gross specimen of the
maternal surface of the placenta with the
corresponding dimensions
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Figure 2B. Gross specimen of the fetal
surface placenta and umbilical cord with
the corresponding dimensions
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Figure 3A. Metastatic tumor cells surrounded by mature chorionic villi. (50x m
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Figure 2C. Cut sections of the placental
parenchyma

Figure 3B. Metastatic tumor cells adherent to the trophoblastic cells of the chorionic villi. green triangle -
chorionic villi; yellow circle - tumor cells. (400x magnification)

Figure 3C. Metastatic tumor cells confined to the intervillous space. green triangle - chorionic villi; yellow circle

- tumor cells. (100x magnification)

Figure 3D. Metastatic tumor cells confined to the intervillous space. green triangle - chorionic villi; yellow circle

- tumor cells. (400x magnification)
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Figure 3E. Umbilical cord with two arteries and one vein, chorion,
and amnion. (50x magnification)

Immunohistochemistry studies were done and
showed differential positive expression for CK7 and
negative CK20 expression which is consistent with
the cytokeratin profile of breast carcinoma. Estrogen
receptor determination was positive (ER+) with an
intermediate nuclear expression in approximately 33%
of tumor cells. GCDFP-15 and mammaglobin were
also negative. TTF-1 was negative and an occult
metastatic lung adenocarcinoma, which is also
known to occur in pregnancy was ruled out.
Comparison of the ER, PR, and HER2 receptor
profile showed a positive ER and PR expression in
both primary and metastatic lesions. HER2/neu
expression was equivocal on immunohistochemistry
and negative in HER2/neu dual in-situ hybridization
in the primary tumor, with the placental metastasis
also showing negative HER2/neu expression (Table
1A).

The patient was subsequently advised to undergo
evaluation for tumor metastases because of the rapid
progression of symptoms during her pregnancy,
which she agreed to after the delivery. During this
time, she already had back pain and dyspnea, and
was under the care of the medical oncology service
at the time this report was made. The pediatric service
was also informed of the status of the placenta;
evaluation of the newborn showed no clinical
findings of malignancy. No imaging studies were
done since there were no indications to do so.

Table 1. Comparison of the ER/PR and HER2 tumor antigen
expression profile of the breast carcinoma and the placental
metastasis.

Antigen Tissue
Left breast core Placental tissues with
needle biopsy metastatic carcinoma
ER (IHC) Positive Positive
PR (IHC) Positive Positive
HER2/neu Equivocal Negative
(IHC)
HER2/neu Negative
(DDISH)

ITHC - immunohistochemistry
DDISH - dual-hapten in situ hybridization

Discussion

Defined as breast cancer within pregnancy, or one
to two years after delivery, and more commonly
known as "pregnancy-associated breast cancer"
(PABCQ), this lesion presents as a palpable mass that
has suffered delayed diagnosis due to confusion with
pregnancy associated changes and is generally
associated with an adverse prognosis for the mother
with no established risks for the newborn.3*
Pregnancy-associated cancer occurs in 89.6-172.6/
100,000 maternities.’ In contrast, pregnancy-
associated breast cancer occurs in 1 out of 3,000
maternities.® Among all cases of pregnancy-
associated cancer, 100 cases have been reported in
scientific publication since 1951, and the most
common of which is melanoma with 28 cases, with
breast cancer coming in second at 16 cases. None of
the 16 cases of breast cancer with placental metastasis
documented fetal extension.”

Shochet expounded on how the placental
extracellular matrix induces metastasis away from
the placenta and directs metastasis to other organs
thru modulating the ERo, TGF-B, Smad3/JNK
phosphorylation, and integrin-a5 expression.® This
is in correlation with the essential role of TGF-B in
promoting the tumor growth and metastasis of breast
cancer.! It can be hypothesized that placental
metastasis may be a failure of regulation of the
crosstalk in the TGF-, Smad3/JNK pathway to
inhibit migration of tumor cells towards and into
placental tissues.

Among documented cases, placental metastases
have been noted in the intervillous stroma only.*3?
As to why there is no fetal extension of the tumor in
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breast carcinoma among all 16 documented cases of
placenta with metastatic carcinoma, when compared
to metastatic melanoma which has the highest
occurrence of placental metastasis and fetal extension
with six of 28 cases having fetal extension, it is
hypothesized that the difference in cell adhesion
molecule and the probable lack of ability of o331
integrin to induce tumor disruption of the materno-
fetal vascular interface when compared to the ability
of melanoma conferred hypothetically by the
melanoma cell adhesion molecule MUCI18 may
explain the lack of fetal vessel metastasis.*”? This may
explain the lack of involvement of the fetus in breast
carcinoma. This is in the setting of both tumors having
VEGTF involvement in angiogenesis, and the presence
of MMP2 and MMP9 as matrix metalloproteinases
common in both tumor types.!o!!

According to AJCC staging, having placental
metastasis classifies this patient as Stage 4 which has
15% 5-year survival rate. But the expression of ER,
mammaglobin, and GCDFP-15 also affects prognosis,
possibly worsening the already dismal situation.
Investigation regarding the ER expression and the lack
of mammaglobin and GCDFP-15 led the authors to
consider the role of the absence of expression.
Although ER as a metastatic marker has a sensitivity
of 75% and a specificity of 33%, while mammaglobin
has a sensitivity of 76% and a specificity of 90%, and
GCDFP-15 has a sensitivity of 74% and a specificity
of 99%,!>!3 Yang documented a decreased sensitivity
for ER, mammaglobin, and GCDFP-15 in the
metastasis when compared to the primary lesion.'*

Luo and Eun Ha, and Nunez-Villar had described
how a positive mammaglobin expression is associated
with a more favorable prognosis.'*!> For this case
particularly, a negative mammaglobin is associated with
higher nuclear grade, and a higher risk of migration
and invasion. Likewise, a negative GCDFP-15 is
associated with a higher grade and an elevated Ki-67
index, indicating a less favorable prognosis.'>!¢

A patient with an ER+/PR+ and HER2- receptor
status has a median survival of 24.4 months after
diagnosis of metastasis which is less than the survival
of an ER+/PR+, and HER2+ patient of median 34.4
months.!” HER2/neu in-situ hybridization confirma-
tory testing was done to determine the HER2/neu
status, given an initial equivocal IHC because of the
impact of receptor discordance in prognosis.

When considering the impact to prognosis, ER
discordance and loss as well as HER2 discordance
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and loss are important factors in the prognosis of
patients with metastatic breast carcinoma. Yu-Feng
showed that as much as 20% of patients had
converted to an ER negative metastatic carcinoma
from a previously ER positive status, and as much as
38.1% of patients had converted to a PR negative
metastatic carcinoma from a previously PR positive
primary carcinoma. The HER2/neu loss in the
metastasis when compared to the primary tumor
confers statistically significant worse overall survival
for the patient, with Yu-Feng showing statistically
significant worse overall survival and post-recurrence
survival if with HER2/neu receptor discordance.
However, in such report, only 6.7% of cases showed
HER2/neu receptor discordance, suggesting that a
greater population of breast cancer cases will retain
the original receptor status of the primary tumor.'
For this patient, there was no shift in receptor profile
which may contribute to the prognosis, in relation
to pregnancy and the stage of the breast carcinoma.

Compared to non-pregnant cases, Amant showed
no difference in 5-year disease free survival and
overall survival between pregnant and non-pregnant
breast cancer cases although mortality rate appears
to be doubled in the study of Johansson in 2011: the
mortality rate among pregnant patients with breast
cancer being 77/1,000 person per year, compared
with mortality rate of 37.6/1,000 person per year
among non-pregnant patients.!*?

As such, all the information provided can aid in
determining the prognosis and in the decision
making for treatment. Unfortunately, long term
adverse effects and prognosis of the baby, whether
with placental metastasis or otherwise, have not yet
been documented. In conclusion, pregnancy-
associated breast cancer carries adverse prognosis for
the mother. An issue causing problems for pregnant
patients with breast cancer in those not presenting
with placental metastasis is the inherent mechanism
of the placenta to indirectly induce tumor metastasis
to other organs by signaling the tumor away from
the placenta. Such situation is commonly seen in other
pregnancy-associated breast cancers with no placental
metastasis. The pertinent problem in pregnancy-
associated breast cancer with placental metastasis is
the inability of the placenta to induce tumor
metastasis away from itself.

Another concern in this lesion is that it carries
yet unknown risk factors for newborns with no
evidence of tumor extension. Given such situation,
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the evaluation of the placenta for tumor metastasis is
necessary to provide an insight on the possible impact
of the malignancy to the newborn, such as invasion
to the fetal vessels or proliferation into the maternal
tissues such that infarction and thrombus may ensue.
Likewise, the probable defect in the mechanisms
inherent to the tumor and the placenta that allowed
the tumor cells to invade the maternal side of the
placenta may be important in future studies on
pregnancy-associated breast cancer. This report
provides additional information to the fund of
knowledge regarding a very rare presentation of what
is supposed to be a very common malignancy. Such
information may, in the future, have tremendous
impact, not only in the women who get them, but
the offspring they carry.
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