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ABSTRACT

Krukenberg tumors are ovarian metastases from dif-
ferent malignancies, most often originating from the
gastrointestinal tract. However, in rare cases, other
primary tumors, even with extra-abdominal location,
might lead to the development of such lesions. Neither
the mechanism of development, prognostic signifi-
cance or therapeutic strategy are not clearly defined so
far. It seems that these lesions are more frequently en-
countered in patients with BRCA1/2 mutations. Most
often, Krukenberg tumors are bilateral lesions associ-
ated with ascites and with firm areas at the level of
the ovarian surface. This paper aims to review existing
data regarding Krukenberg tumors from breast cancer.
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REsumE

Les tumeurs de Krukenberg a partir du cancer du
sein - revue de la littérature

Les tumeurs de Krukenberg sont des métastases ova-
riennes de différentes tumeurs malignes, provenant le
plus souvent du tractus gastro-intestinal. Cependant,
dans de rares cas, d’autres tumeurs primaires, méme
avec une localisation extra-abdominale, peuvent
conduire au développement de telles lésions. Ni le mé-
canisme de développement, ni la signification pronos-
tique ni la stratégie thérapeutique ne sont clairement
définis a ce jour. Il semble que ces lésions soient plus
fréquemment rencontrées chez les patients porteurs
de mutations BRCA1/2. Le plus souvent, les tumeurs
de Krukenberg sont des lésions bilatérales associées a
une ascite et a des zones fermes au niveau de la sur-
face ovarienne. Le but de cet article est de passer en
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INTRODUCTION

Defined by the presence of tumoral cells at the
level of the ovaries, Krukenberg tumors usually origi-
nate from gastrointestinal metastases and represent
one of the most relevant arguments in favour of the
,seed and soil“ theory, which has been proposed by
Paget in 1889'. According to this theory, specific ma-
lignancies have predilection for specific sites, purely
independent from anatomical or vascular factors.

When it comes to ovarian pathology, it has been
widely demonstrated that a significant number of
cases diagnosed with intra-abdominal malignancies,
especially gastro-intestinal malignancies, will lead to
the appearance of ovarian metastases’. Since most of-
ten ovarian metastases occur in patients with gastric
cancer, certain authors considered that this notion
should be used only to refer to this particular situa-
tion, while other authors consider that any metastatic
involvement of the ovaries should be considered as
Krukenberg tumors, irrespective of the origin of the
primary tumor’®, In rare cases, extra-abdominal ma-
lignancies, such as breast cancer, might lead to the
appearance of Krukenberg tumors. However, neither
the mechanism of development, prognostic signifi-
cance or therapeutic strategy are not clearly defined
so far. Most often, Krukenberg tumors are bilateral
lesions associated with ascites and with firm areas at
the level of the ovarian surface™.

EPIDEMIOLOGY OF BREAST CANCER KRUKENBERG
TUMORS

It is estimated that Krukenberg tumors represent
up to 28% of all ovarian tumors, primary breast can-
cer being responsible for up to 31% of cases, the most
commonly involved histopathological subtype being
represented by ductal invasive carcinoma and lobular
carcinoma®!®, Interestingly, in a study conducted by
Lumb and Mackenzie, the authors reported the fact
that 29.4% of breast cancer patients submitted to pro-
phylactic oophorectomy had histopathological proofs of
ovarian metastases, while Webb et al demonstrated that
up to 31% of cases might associate this pathology'"!2.

Most often, these tumors are bilateral and occur
in women younger than 45 years of age'®. The young
age at the diagnosis of these lesions has a double
explanation: first of all, breast cancer is frequently
more common in younger patients, while the second

revue les données existantes concernant les tumeurs
de Krukenberg du cancer du sein.

Mots-clés: tumeurs de Krukenberg, cancer du sein,
pronostic.

reason is related to a higher tropism of the ovaries for
metastatic cells during the reproductive age®.

As for the moment of development of
Krukenberg tumors, Le Bouedec et al reported that
this interval ranged between 1.5 and 12 years, while
Gagnon et al reported a median interval of 11.5
months and a median overall survival of 16 months
after Krukenberg tumor diagnosis 1%,

An interesting situation is when the initial
diagnosis is of the ovarian tumor and the primary
malignancy is diagnosed only later. Therefore, in
the research conducted by Ho et al, the case of a
62-yearold patient who was initially diagnosed with
a large ovarian mass was presented; at that moment,
a total hysterectomy with bilateral adnexectomy were
performed, the histopathological and immunohisto-
chemical studies confirming the metastatic origin of
the lesion; finally, the histopathological diagnosis
was of a metastatic lobular carcinoma of the breast.
Although at clinical examination no tumor was pal-
pable at the level of breasts, the performed mammog-
raphy demonstrated the presence of a suspect lesion
measuring 6/4 mm, which was biopsied, the presence
of a lobular carcinoma being confirmed'®.

ROUTE OF DISSEMINATION FOR MALIGNANT CELLS

Since the possibility of ovarian metastases with
different origins has been demonstrated, attention
was focused on identifying the routes of spread which
are responsible for the development of such metas-
tases'”!®. One of the most widely approved theories
considers that malignant emboli from the primary
tumor block the peritumoral lymph nodes, forcing
in this way the lymphatic flow to take a descendent
direction. This theory is supported by the fact that
most often tumoral involvement of the ovary is seen
at the level of the cortex and the hilum and only in
rare cases at the level of the ovarian surface”".

Another theory, which tried to explain the devel-
opment of Krukenberg tumors in breast cancer patients,
is related to the presence of BRCA1/2 mutation®.

HISTOPATHOLOGICAL SUBTYPES OF BREAST CANCER
ASSOCIATED WITH KRUKENBERG TUMORS

As for the histopathological types of breast car-
cinomas more frequently associated with Krukenberg
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tumors, it seems that invasive ductal carcinoma is
most commonly encountered>*.,

One of the largest studies conducted on this is-
sue included 14 patients diagnosed with Krukenberg
tumors from breast cancer; among these cases, there
were 4 cases with invasive ductal carcinoma, 4 cases
with invasive lobular carcinoma, 4 cases with adeno-
carcinoma not otherwise specified, 2 cases of ductal
and lobular carcinomas and other 2 cases with un-
specified carcinomas; in 87% cases, the Krukenberg
tumors were bilateral, having a mean diameter of 8
cm. Further on, the diagnosis was established by his-
topathological and immunohistochemical studies®.

When it comes to the differential diagnosis of
Krukenberg tumors with breast cancer origin, most
frequently a Brenner tumor should be excluded; how-
ever, the bilaterality of the lesions, in association with
the presence of vascular emboli and with the absence
of omental deposits and of the transition from be-
nign to malignant epithelium, might orientate the
diagnosis?*?.

ROLE OF SURGERY FOR KRUKENBERG TUMORS
ORIGINATING FROM BREAST CANCER

The role of surgery and the influence of
Krukenberg tumors on the long-term outcomes
of breast cancer patients have been usually investi-
gated in larger studies, conducted on the issue of
Krukenberg tumors with different origins, due to the
relatively low number of such cases.

For example, in a study conducted by Jiang et
al, on 54 cases diagnosed with Krukenberg tumors,
there were 3 cases initially diagnosed with breast can-
cer. All 3 cases were submitted to adnexectomy, two
of them died at 31.7 months and 48.2 months respec-
tively, while the third one was still alive at the 48
months follow-up. Moreover, the authors underlined
the fact that at a median follow-up of 30 months,
79.6% of all cases died because of disease progres-
sion, the median survival being of 17.8 months.
These data enable us to consider that, although they
can be considered as a sign of the systemic disease,
Krukenberg tumors from breast cancer seem to be
associated with a better outcome when compared to
other primary tumors®.

Another study, conducted on the theme of
clinical and prognostic factors in patients with
Krukenberg tumors, was published by the Chinese
authors conducted by Wu et al in 2015; the authors
conducted a study on 128 patients diagnosed with
Krukenberg tumors between 1990 and 2010, eight
of them presenting primary breast cancer'®. The
authors reported a median overall survival of 16
months, which was significantly influenced by the

322 / vol. 55, no. 2

origin of the primary tumor; therefore, patients with
Krukenberg tumors originating from breast cancer
reported a significantly better mean overall survival
when compared to cases initially diagnosed with gas-
tric cancer (31 months versus 11 months, p<0.0001).
In the meantime, the authors underlined the fact that
breast cancer patients reported the best outcomes af
ter metastasectomy when compared to all the other
subtypes; therefore, breast cancer patients reported a
median survival of 31 months, followed by cases with
colorectal cancer - with a mean overall survival of
21.5 months and gastric cancer - with a mean overall
survival of 11 months. This fact was explained by the
authors through the observation that breast cancer
usually associates a better long-term outcome when
compared to gastro-intestinal cancers, especially
when compared to gastric cancer, which is usually
diagnosed in more advanced stages of the disease;
the authors underlined the fact that gastric cancer is
also associated with poorer performance status and
anaemia, inducing in this way a poorer long-term out-
come. Other prognostic factors were related to the
time of diagnosis (synchronous lesions being associ-
ated with poorer outcomes when compared to me-
tachronous lesions) and to the presence of extra-ovar-
ian metastatic disease (therefore, the presence of
extra-ovarian lesions is associated with significantly
poorer outcomes when compared to cases presenting
ovarian limited disease). Moreover, the multivariate
analysis demonstrated that synchronous lesions, pres-
ence of pelvic invasion, ascites and the absence of
surgical treatment were associated with poorer out

comes'’.

CONCLUSIONS

Though not as common as in gastrointestinal
cancers, the Krukenberg tumors from breast cancer
might be encountered. Although multiple mecha-
nisms have been proposed so far, the development of
these lesions is poorly understood; however, it seems
that these lesions are more frequently encountered in
patients with BRCA1/2 mutations. When it comes
to the therapeutic strategy in such cases and to the
prognostic factors, it seems that the absence of ex-
tra-ovarian diseases, as well as the association of radi-
cal surgery, might improve the long-term outcomes.
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