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Abstract Introduction Ovarian metastases of gastrointestinal origin, also called Krukenberg
tumors, have a guarded prognosis. Physicians need to look for alternatives in diagnosis
and treatment for this clinical condition in order to improve the outcome of the
patients.
Objectives To report the experience of the authors in the treatment of these patients,
and to perform a review of the literature on the epidemiology, clinical presentation,
diagnosis, treatment, and prognosis for ovarian metastases from colorectal cancer.
Methods We collected clinical information regarding the patients treated for ovarian
metastasis from colorectal adenocarcinoma at our coloproctology service, and per-
formed a search on the PubMed database using the terms colorectal cancer, ovarian
metastasis, Krukenberg tumor and surgery.
Conclusion Large abdominal tumors are the most frequent presentation of ovarian
metastasis from colorectal cancer. The diagnosis is based on a histopathological
analysis, levels of carcinoembryonic antigen (CEA) and cancer antigen 125 (CA-125),
and immunohistochemical studies for the cytokeratin 20 (CK20), caudal-type homeobox
2 (CDX2) and vilina markers. Citoreductive surgical procedures are the most promising
approach to treatment, with the highest impact on overall survival. The prognosis is
negatively influenced by the extent of the metastasis, by citoreductive surgical
procedures with persistence of macro- or microscopic foci of the disease, and by
low scores on the general well-being index of the patient.
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Introduction

Krukenberg tumor is ametastatic ovarian neoplasm of primary
origin inthegastrointestinal tract.1 It representsadiseasewitha
reserved prognosis due to malignant dissemination in the
abdominal cavity associated with its origin, turning it essential
to evaluate treatment alternatives that can improve the survival
of thepatients, such as cytoreductive surgery.1,2Thedifferential
diagnosis between primary and metastatic ovarian tumors is
quite difficult,2,4 requiring knowledge of specific clinical fea-
tures in addition to other diagnostic techniques, such as histo-
pathological evaluation,5 immunohistochemistry,2 and tumor
marker values such as carcinoembryonic antigen (CEA) and
cancer antigen 125 (CA-125).6

Objectives

The purpose of the present study is to report our experience
with the care for these ovarian lesions combined with a
review of the literature on the epidemiology, clinical pre-
sentation, diagnosis, treatment, and prognosis of ovarian
metastases from colorectal cancer.

Methods

A collection of clinical data from patients treated for ovarian
metastases from colorectal adenocarcinoma in our proctol-
ogy service and a search for the terms colorectal cancer,
ovarian metastasis, Krukenberg tumor, and surgery in the
PubMed database were performed. Studies published from
1981 to 2019 were included.

Epidemiology

Metastatic involvement of the ovary is estimated to account
for 5% to 30% of all ovarian neoplasms, originating from both
colorectal cancer andmalignant tumors of the endometrium,
stomach, appendix, and breast.7 The average age of women
with ovarian metastasis from colorectal cancer is 45 years,
but there is wide variation in the literature.6 Between 12.5%
and 49% of ovarian metastatic lesions originate from adeno-
carcinomas of the colon and rectum.7 Yet, the ovary is an
uncommon site for the development of metastases from
these neoplasms, with a frequency of synchronous and
metachronous ovarian involvement of around 9% and 7%
respectively.7

Clinical Presentation

Ovarian metastasis from colorectal cancer usually presents
as a palpable abdominal mass.2,8 Reports indicate that
between 3% and 20.9% of women with colon and rectal
carcinoma, an ovarian mass was observed before the suspi-
cion of intestinal disease.5,6 In our small series of cases, an
increase in abdominal volume combined with a palpable
mass was the main clinical presentation, with the develop-
ment of these lesions always occurring during the follow-up
period of the primary lesion.

The most reported symptoms include pain or discomfort
in the abdomen,2,6,7,9 in addition to progressive abdominal
distention2 and cramps.8 Ascites is a frequent finding upon
physical examination,2,10 with an increase in abdominal
circumference observed in approximately 63% of the

Resumo Introdução As metástases ovarianas de tumores gastrointestinais, também chama-
das de tumores de Krukenberg, são neoplasias de prognóstico reservado. Exigem
conhecimento de alternativas diagnósticas e terapêuticas para garantir melhora da
sobrevida das pacientes.
Objetivos Relatar a experiência dos autores no tratamento dessas pacientes, e fazer
uma revisão da literatura sobre a epidemiologia, apresentação clínica, diagnóstico,
tratamento e prognóstico das metástases ovarianas do câncer colorretal.
Métodos Foi realizada uma coleta de informações clínicas de pacientes tratados por
metástases ovarianas de adenocarcinoma colorretal em nosso serviço de coloprocto-
logia, em conjunto com uma pesquisa na base de dados PubMed com os termos
colorectal cancer, ovarian metastasis, Krukenberg tumor, e surgery.
Conclusão Volumosas massas abdominais constituem a principal apresentação
clínica da doença. As alternativas diagnósticas incluem a avaliação histopatológica,
a identificação dos níveis de antígeno cárcino-embriônico (ACE) e de antígeno de
câncer 125 (CA-125), e exame imunoistoquímico de espécimes cirúrgicos para os
marcadores citoqueratina 20 (CK20), homeobox 2 do tipo caudal (CDX2), e vilina. O
tratamento citorredutor completo demonstrou o maior impacto na sobrevida dos
pacientes. O prognóstico é influenciado negativamente pela extensão da doença
metastática, por cirurgia citorredutiva com persistência focos microscópicos ou
macroscópicos da doença, e baixo escore de índice de bem-estar geral do paciente.
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patients.7 In addition, the growth of ovarian tumors was
associated with anorexia, constipation, changes in the void-
ing pattern, and, less frequently, diarrhea and vaginal
bleeding.6–8

The differential diagnosis between primary tumors and
ovarianmetastases is often difficult.2,4 Symptoms associated
with the development of ovarian cancer can mask intestinal
disease. Besides, primary andmetastatic ovarian lesions look
both clinically and morphologically alike.4

Diagnosis

There are many difficulties in making the correct differential
diagnosis of primary or metastatic ovarian tumor. In our
experience, despite the suspicion of metastatic disease, a
conclusive diagnosis was only possible after the surgical
approach. Cases of synchronic intestinal and ovarian lesions
can be even more complicated. The possibility of ovarian
metastasis in patients being evaluated for pelvic tumors is
often not considered. Therefore, no attempt is made to look
for a primary tumor in the gastrointestinal tract.8 This
problem occurs because, in some cases, the symptoms of
metastasis appear before the symptoms of the primary site.8

The serum values of CEA and CA-125 have an important role
in the differential diagnosis. Elevations in CEA above 5 U/ml
and CA-125 levels above 35 U/ml have been described in
approximately 93% and 80% of patients with colorectal
ovarian metastases respectively.6,10 Therefore, the simulta-
neous increase in both markers seems quite useful for the
diagnosis of metastatic ovarian disease.6

In a transoperative finding, frozen biosy proved to be of
little value to differenciate primary frommetastaic disease to
the ovary. There are reports that this type of anatomopatho-
logical analysis is able to establish a diagnosis of metastatic
ovarian disease in up to 58% of the cases.6 High-grade, low-

differentiated serous carcinomas, endometrioid carcinomas,
and mucinous adenocarcinomas are the most difficult to
distinguish.6 Even so, histopathological investigation can be
useful, since the histological subtype of ovarian metastasis is
very similar to the subtype of primary intestinal carcinomas
in several cases.5

Metastases can be histologically subclassified, in decreas-
ing order of frequency, in pseudoendometrioid adenocarci-
nomas, mucinous carcinomas, and mixed tumors, in which
there are morphological components of both previous
lesions.5,10 In the cases treated by our team, we observed
infiltration of the ovarian stroma by atypical glandular
structures, especially betweenwell- or moderately-differen-
tiated intestinal adenocarcinomas (►Figs. 1 and 2). It is
interesting to note that metastatic disease produces cystic
or semicystic ovarian lesions that hinder the differential
diagnosis with cystadenocarcinomas and endometrioid car-
cinomas of the ovary.5 Upon histopathological examination,
metastasis has crown-shaped or cribriform structures asso-
ciatedwith roundedglandular aggregateswith necrosis in its
walls.5 The presence of a scaly component helps to rule out
the intestinal origin of the neoplasm, since it is extremely
rare in colorectal adenocarcinomas, and can be present in up
to 50% of ovarian endometrioid tumors.5 Another important
characteristic is the occurrence of bilateral lesions, which are
described inmore than 60% ofmetastatic cases.1On the other
hand, less than 20% of primary endometrioid tumors or
stage-1 cystadenocarcinomas involve both ovaries.5

We believe that immunohistochemistry plays a funda-
mental role in the diagnosis. In most cases, primary ovarian
neoplasia has a positive color for cytokeratin 7 (CK7) and
negative for cytokeratin 20 (CK20),2 whereas colorectal
carcinoma is more often negative for CK7 and positive for
CK20.2 These findings were fundamental for the diagnostic

Fig. 1 Ovary hematoxylin and eosin (H&E) staining, magnification of
100X – moderately differentiated adenocarcinoma area infiltrating
the ovarian stroma.

Fig. 2 Ovary hematoxylin and eosin (H&E) staining, magnification of
100X. On the left of the image, an albicant body. On the right,
adenocarcinoma infiltrating the ovarian stroma.
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clarification of the cases treated in our surgical unit (►Fig. 3).
The caudal-type homeobox 2 (CDX2) gene expressed in the
nucleus of intestinal epithelial cells is an important marker
for gastrointestinal adenocarcinoma, and should also be
evaluated.2 By combining these two markers in our series,
we have increased the diagnostic sensitivity for metastatic
disease (►Fig. 4). In addition to these, we used villin in the
parametrization of our immunohistochemical study
(►Fig. 5), which has a fundamental role in detecting the
origin of a metastatic carcinoma, since its expression is

associated with cells that have the “brush border” character-
istic typically seen in enterocytes and renal cells of the
proximal tubule.11 Thus, villin is related to colon adenocar-
cinomas, and is expressed as a thin line on the apical surface
of tumor cells, the same pattern found in normal intestinal
epithelial cells.11

Treatment

We consider the surgical approach as the main therapeutic
strategy in cases of suspicion of ovarian metastasis from a
colorectal carcinoma. Its importance also resides in obtain-
ing material for the histological and immunohistochemical
analyses, which are vital for the differential diagnosis be-
tween primary and metastatic lesions. Besides, ovarian
metastasis from colorectal cancer is less responsive to che-
motherapy when compared to the primary tumor1 or other
extra-ovarian metastases.7 Thus, cytoreductive surgery
appears as an important treatment alternative and an im-
provement in prognosis. The therapeutic approach to these
patients should include a cytoreductive surgical procedure,
which increases the response of the adjuvant chemothera-
py.1,6 Neoadjuvant chemotherapy can be used in cases of
unresectable tumors.6 In a study9with 13 patients diagnosed
with ovarian metastasis from colorectal carcinoma in which
10 received treatment with 5-fluoracil, there was complete
response for 8 months in 1 patient, partial response of short
duration in 4 patients, and 5 did not respond to any chemo-
therapy regimen. Although neoadjuvant and adjuvant che-
motherapy constitute a possibility for the treatment,
conservative approaches did not show conclusive beneficial
effects even when including other modalities such as radio-
therapy and immunotherapy.9 Another study1 with 57
patients with colorectal Krukenberg tumor demonstrated
an important improvement in survival in patients with

Fig. 3 Ovary in magnification of 400X – positive reaction to CK20
staining the cytoplasm of intestinal neoplastic cells in the ovary.

Fig. 4 Ovary in magnification of 400X – positive reaction to CDX2
staining the nuclei of the neoplastic cells in the ovary.

Fig. 5 Ovary in magnification of 400X – positive reaction to villin
staining the membrane and cytoplasm of neoplastic cells in the ovary.
It is a relatively specific marker for gastrointestinal epithelium with
microvilli (“brush border”) or adenocarcinomas derived from it.
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metastasis to the lymph nodes with the use of systemic
chemotherapy (17-month increase in survival).

Studies have shown that cytoreductive surgery was an
important factor to improve prognosis in women diagnosed
with Krukenberg tumor of different origins.3 In a first study,3

the overall 5-year survival rate of these patients was of only
12.5%, while the survival of those who underwent complete
metastasectomy (only with microscopic residues) reached
23.4% (aveage of 29.6 months of survival). In another study1

in which the overall 5-year survival rate of patients with
Krukenberg tumor was of only 25%, the authors observed
that this rate reached 46% (average of 56 months of survival)
when complete cytoreductive surgery was performed.
Patients with persistent postsurgical macroscopic disease
had an average survival between 10 and 13 months, none
reaching 5 years.1,3 Another study10 with 34 patients with
ovarian metastasis from colorectal adenocarcinoma also
demonstrated the prognostic importance of complete cytor-
eductive surgery, which increased survival in 21 months
among patients only submitted to palliative treatment.
The percentage of patients in whom it was possible to
perform this complete cytoreductive procedure varied be-
tween 59.3%3 and 73.7%,1 with the higher resection rates
among patients with colorectal metastasis (69.6%) than
among those with metastasis of gastric origin (46.2%).3

However, it should be taken into account that patientswith
ovarian metastasis from colorectal adenocarcinoma may be
less tolerant to complex treatments with a higher risk of
surgical complications.1 Low scores on the general well-being
index of the patient may negatively influence the surgical
prognosis.1,3Therefore, the cytoreductive treatment shouldbe
preceded by an assessment not only of the patient’s general
clinical status, but also of the possibility of a procedure that
removes the entire tumor lesion as well as other metastatic
extensions of the disease.3 Due to the high risk of complica-
tions, interventions in cases of metastases exceeding the limit
of the pelvis are not recommended.1 In a study10 with 34
patients with ovarian metastasis from colorectal adenocarci-
noma, complete resectionof the lesionwasonlynot possible in
1 of the 10 patientswithmetastasis confined to the pelvis. The
other 24 patients underwent palliative treatments due to
inoperable liver, bone, lung injuries, or thepresence ofmassive
peritoneal carcinomatosis.10 Palliative procedures were per-
formed in cases of intestinal obstruction, abdominal disten-
sion, pain and ascites.8 Therefore, the benefits of performing
cytoreductive surgery should be evaluated according to the
general condition of each patient, which may indicate only
palliative interventions in some cases.9

Bilateral oopherectomy is recommended in cases of con-
firmation of metastatic involvement of the ovary in patients
with colorectal cancer,1 and the frequency of patients with
bilateral involvement can reach up to 63.2%.1 During resec-
tion of a primary tumor of the bowel, it is important to
observe the ovaries for any indication of metastatic involve-
ment,8 and it is recommended to previously ask the patient
about the expectation of becoming pregnant if a simulta-
neous bilateral oopherectomy is necessary.9 There is still
discussion about the indications for prophylactic oopherec-

tomy. Some of the indications include the presence of an
abnormal ovary and a primary tumor adjacent to the ovaries
or uterus.8 Regarding age, there is debate about the indica-
tion of oophorectomy inpatients older than 40 years of age or
in menopause.5,8 However, some studies5 suggest that there
is no justification for the prophylactic removal of the ovaries
due to the low incidence of ovarian metastases.

Prognosis

Patients diagnosed with ovarian metastasis from gastroin-
testinal tract adenocarcinoma have a very guarded progno-
sis.1,2 The survival recorded in the literature varies from an
average of 17.8 months in patients who underwent surgical
treatment for Krukenberg tumor of different origins3 to an
average of 12 months in cases of colorectal origin that
underwent palliative treatments.1 It is believed that this
prognosis is due to the extensive malignant spread of colo-
rectal adenocarcinoma in the abdominal cavity.1 The most
significant prognostic factors are the origin of the primary
neoplasia, the extension of the metastatic disease (restricted
to the pelvis or not), cytoreductive surgery with persistent
micro- ormacroscopic foci of the disease, the synchronous or
metachronic diagnosis of metastasis, and low score on the
Karnofsky Performance Scale (KPS, an index that measures
the general well-being of the patients) .1,3

Women diagnosed with Krukenberg tumor of gastric
origin have the worst prognosis of all.3 In a study3 with 54
patients with tumors of different origins, those with gastric
origin had an average survival of 13 months, while ovarian
metastases from colorectal or other primary sites (breast,
pancreas, cholangiocarcinoma) had a survival rate of 29.6
and 48.2 months respectively. This is due to the character-
istics associated with gastric tumors, in addition to common
clinical conditions that include anemia, cachexia and coagu-
lation disorders, which can also make it difficult to perform
the surgical treatment.3

The extent of the metastatic disease also affects the
prognosis of these cases: the more extensive the disease,
the worse the prognosis. In a study1 with patients with
colorectal ovarian metastases in which the average 5-year
survival rate was of 25%, there were no cases with such long
survival when the metastatic disease extended beyond the
pelvic limits. In these situations, there is a greater risk of
surgical complications, and greater difficulty in performing
complete cytoreductive surgery.1 Better prognosis was as-
sociated with the absence of peritoneal extension (53% 5-
year survival versus 22% with peritoneal extension),1 and
with unilateral involvement of the ovary in cases of metas-
tasis restricted to the pelvis.10

Complete resection of ovarian metastasis has shown to be
superior to palliative treatment because it increased survival
from 15 months to 36 months in women with colorectal
neoplasms.10 Likewise, none of the patients diagnosed with
Krukenberg tumor of other primary sites who persistedwith
macroscopic disease residues after cytoreductive surgery
had a survival greater than 4 years, while 23.4% of patients
who underwent complete surgery reached the 5-year mark.3
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The prognostic relevance of synchronic or metachronic
diagnosis is controversial. A study1 with patients with colo-
rectal metastases demonstrated a 23-month increase in
patient survival when the diagnostic interval exceeded
2 years. However, a study3 with patients with tumors of
different origins recorded a 0.3-month increase in the sur-
vival of patientswith synchronous diagnosis, concluding that
synchronicity could represent a better or equal prognosis in
relation to the metachronic diagnosis.

Conclusion

Krukenberg tumors have a guarded prognosis that is influ-
enced by the extent of the metastatic disease, cytoreductive
surgery with persistence of micro- or macroscopic foci of the
disease, and low score regarding the general well-being of the
patient. Although difficult, differential diagnosis must be
made early to minimize the complications. The diagnostic
alternatives include histopathological assessment with the
identification of metastatic histological subtypes similar to
primary colorectal cancer subtypes, with pseudoendome-
trioid adenocarcinomas being more common. In addition,
CEA and CA-125 with values above 5 U/ml and 35 U/ml
respectively, and positive immunohistochemical analysis for
markers CK20, CDX2, and villin are important for diagnostic
confirmation. The complete cytoreductive treatment showed
an impact on patient survival, and it may be associated with
neoadjuvant and/or adjuvant chemotherapy, becoming the
preferred therapeutic approach in cases of ovarian metastatic
involvement in colorectal adenocarcinoma.
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