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Abstract. Metastases to the female genital tract from gastric 
cancer are rare, but they significantly worsen the prognosis 
of such patients. The potential routes for metastasis to the 
female genital tract from gastric cancer include hematogenous 
spread, lymphatic spread and surface implantation. The rate 
of lymphatic metastasis to the ovary from gastric cancer 
has been reported to be higher compared with that from 
colorectal cancer. Uterine or Fallopian tube metastases are 
usually secondary to ovarian metastases, which are typically 
identified prior to the detection of gastric cancer in half of 
all synchronous cases, with complaints of abdominal disten-
tion, pain, palpable mass, or abnormal uterine bleeding. The 
prognosis of patients with female genital tract metastases from 
gastric cancer is extremely poor, and is worse compared with 
that of other primary sites, such as the breast and colorectum. 
In the past, surgical intervention in such patients consisted 
mainly of palliative resection to relieve the symptoms associ-
ated with a sizeable pelvic mass. However, recent retrospective 
studies based on a relatively small number of patients have 
reported that surgical tumor debulking plus chemotherapy 
may improve the prognosis of patients with metastatic ovarian 
cancer originating from gastric cancer.
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1. Introduction

Gastric cancer, is the fourth most common type of cancer 
and the second leading cause of cancerrelated mortality, with 
>400,000 newly diagnosed cases annually worldwide (1). 
Although metastases to the female genital tract from gastric 
cancer are rare, women with such metastases are diagnosed 
with stage IV disease. The prognosis of patients with female 
genital tract metastasis from gastric cancer is extremely poor, 
and worse compared with that from other primary sites, such 
as the breast and colorectum.

The aim of this study was to review the relevant litera-
ture and highlight the characteristics, symptoms, diagnosis, 
management and prognosis of gastric cancer metastatic to the 
female genital tract.

2. Characteristics

Ovary. Metastasis to the female genital tract from extragenital 
neoplasms is rare. Mazur et al (2) analyzed 325 cases of 
metastasis to the female genital tract and reported that only 
149 (45.8%) were of extragenital primary origin, with the 
ovaries being the most frequently affected site (75.8%), regard-
less of the location of the primary tumor. The authors (2) also 
reported that the most common sites of the primary tumor were 
the breast and the colorectum, followed by the stomach. This 
distribution of primary sites has been supported by reports 
from Western countries (3-6). By contrast, reports from 
Asia have emphasized that the stomach is the most common 
primary site (7-9), suggesting that the relative frequencies 
of various primary tumors are considered to simply reflect 
the prevalence of these tumors in the population at risk (2). 
However, gastric cancer has been reported to be the leading 
primary site in Krukenberg tumor, which is defined as a 
gastrointestinal cancer that has metastasized to the ovaries 
and contains a significant component of mucin-filled signet-
ring cells typically lying within a cellular stroma derived from 
ovarian stroma (10,11), regardless of the region (3,8,9,12-15).

Although it is not fully understood why gastric cancer is 
more common than colorectal cancer as the primary cause of 
Krukenberg tumors, the differences in the metastatic pathways 
from the primary site may be partially explanatory. The poten-
tial routes for gastric cancer metastasis to the ovary include 
hematogenous spread, lymphatic spread and surface implan-
tation (11). Yamanishi et al (11) examined the microscopic 
findings from metastatic ovarian cancers and found that the 
rate of lymphatic metastasis to the ovary from the stomach 
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was significantly higher compared with that from the colon. 
By contrast, the authors also indicated that the rate of intravas-
cular metastasis to the ovary from the colorectum tended to be 
higher compared with that from the stomach. Kim et al (16) 
reported that the incidence of ovarian metastasis from gastric 
cancer was closely associated with the extent of lymph node 
metastasis using a multifactorial analysis of 690 female gastric 
cancer patients. Recently, Feng et al (17) demonstrated that 
gastric cancer patients with >6 lymph nodes were more likely 
to have ovarian metastasis.

In addition, ovarian metastases from gastric cancers tend 
to be Krukenberg tumors, with the characteristics of being 
bilateral rather than unilateral (3,4,6,7,14,17-20) and predomi-
nantly solid (3,21). Furthermore, it has also been reported that 
ovarian metastases from gastric cancer are more commonly 
found in premenopausal rather than in postmenopausal 
women (17,19,22,23). Miller et al (24) hypothesized that the 
higher blood flow in premenopausal ovaries may increase the 
risk of metastasis to the ovary.

Fallopian tube. Metastasis from gastric cancer involving only 
the Fallopian tube is extremely rare, with only 1 case, which 
was incidentally identifed, reported to date (25). Metastases to 
the Fallopian tube from non-gynecological sites are commonly 
found to be concurrent with ovarian metastases (10,26,27). 
Kiyokawa et al (10) found 32 metastases to the Fallopian tube 
among 120 cases (26.7%) of Krukenberg tumors of the ovary.

The mechanisms underlying Fallopian tube metastases 
remain unknown. However, all 3 potential routes for ovarian 
metastases, including lymphatic, vascular and peritoneal 
spread, are likely to be involved, with the lymphatic pathway 
considered to be the most common route (25). Stewart et al (26) 
examined 31 patients with ovarian metastases from non-gyne-
cological origins and found Fallopian tube involvement in 20 
patients. All 6 patients with ovarian metastases from gastric or 
presumptive gastric cancer were documented to have Fallopian 
tube metastases. Of note, metastatic cancer in all 6 cases 
showed signet ring cell morphology and intravascular involve-
ment; in some cases, the metastatic tumor to the Fallopian tube 
also exhibited intraluminal involvement (26,27). In addition 
to the 3 abovementioned potential routes, this finding may 
suggest an active process by the Fallopian tube suctioning 
tumor cells, possibly resulting in metastases to the Fallopian 
tube and the uterus (25).

Uterus. The uterus, including the corpus and the cervix, is also 
a rare metastatic site in extragenital cancers, with ~200 cases 
reported to date (28-30). Piura et al (28) reported that breast 
cancer was the most common primary site (56.6%) and gastric 
cancer was the second, accounting for 16.7% of primary 
cancers.

The mechanisms of metastasis to the uterine corpus from 
gastric cancer are not clearly understood. Kumar and Hart (31) 
examined the anatomic distribution of non-gynecological 
cancer metastases within the uterine corpus. The metastases 
were almost always found in the myometrium, with or without 
endometrial involvement (96.2% of cases), suggesting that 
lymphatic and hematological spread, as well as direct intra-
luminal spread from the ovary through the Fallopian tube, 
represent possible underlying mechanisms. The authors also 

investigated the distribution of other metastases in autopsy 
cases with metastases to the uterine corpus from extragenital 
cancers, and found that all cases were positive for lymph node 
metastasis but lacked an ovarian metastasis in 35.0% of the 
cases (31). The majority of metastases to the uterine corpus are 
considered to be secondary to local lymphatic spread from a 
preceding ovarian metastasis, while spread is likely hemato-
logical when the ovaries are not affected (28,29,31,32).

The uterine cervix is less frequently affected compared 
with the uterine corpus, comprising only 20% of total 
uterine metastases (28). The potential routes for metastasis of 
non-gynecological carcinomas to the uterine cervix include 
hematogenous spread, retrograde lymphatic spread and trans-
peritoneal seeding, with either transtubal spread or penetration 
from the cul-de-sac (33). The reasons for the relative rarity of 
metastases to the uterine cervix have not been fully elucidated, 
but the high fibromuscular tissue content and low degree of 
vascularity of the cervix are considered to be an unfavorable 
medium for metastatic growth (33). In addition, the cervix has 
lymphatic channels that drain centrifugally, and metastasis via 
this route occurs only when distant channels are blocked by 
the tumor and do not allow for retrograde flow (34).

Vagina. The vagina is the second most frequent metastatic 
site after the ovary (2). Primary adenocarcinoma of the vagina 
is extremely rare, accounting for 9% of all vaginal tumors. 
Adenocarcinoma of the vagina should be considered metastatic 
until proven otherwise. Approximately 65% of metastatic 
adenocarcinomas of the vagina develop from the cervix, 
endometrium, colon or ovary. However, metastasis of gastric 
cancer to the vagina is even less common (2,35,36). A remote 
metastasis to the vagina from gastric cancer has not been 
reported in the literature to date, suggesting that metastases 
to the vagina from gastric cancer are likely extensions from 
the metastases to the ovary or uterus (37). It has not been fully 
elucidated why the vagina is rarely a remote metastatic site of 
gastric cancer. Vaginal metastases are considered to be most 
likely due to a venous pathway of spread through the vertebral 
venous system (a system that is constantly subjected to arrests 
and reversals in the direction of blood flow). Cancer cells from 
the stomach are considered to spread to the ovarian plexus or 
to the parametrial veins, and then to the vaginal vein (38). By 
contrast, lymphatic spread is the main pathway for metastases 
to the ovary and uterus from gastric cancer (11,33).

Vulva. Metastatic tumors involving the vulva are extremely 
rare, with only a few case reports and series reported in the 
literature. Non-gynecological primary tumors may also metas-
tasize to the vulva, accounting for 18.2-43.9% of cases (39,40). 
However, to the best of our knowledge, no cases of metas-
tasis to the vulva from gastric cancer have been reported to 
date (2,39,40).

3. Clinical presentations

Metastasis to the ovary is often identified prior to the detection 
of the primary tumor, as the metastasis becomes symptom-
atic before the primary tumor (14). Kim et al (20) analyzed 
73 women with ovarian metastases from gastric cancer 
and reported that 29 cases (39.7%) were synchronous and 
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44 cases (60.3%) were metachronous, with a median time to 
diagnosis of 15.5 months (range, 5-46 months). In synchro-
nous cases, ovarian metastases are detected prior to the 
primary tumor in 40.9-58.5% of the cases (5,14). Abdominal 
distention, pain or a palpable mass is the most usual clinical 
presentation in patients with ovarian metastases (3,6,19,20,23). 
It is noteworthy that abnormal uterine bleeding is not a rare 
presentation, even in postmenopausal women (6,19). Rarely, 
patients may present with abnormal uterine bleeding from 
endometrial hyperplasia or virilization due to the excess 
estrogens produced by the luteinized stroma in a malignant 
ovary (41,42).

Abnormal uterine bleeding is often the first presentation 
in women with uterine metastasis, with or without a history 
of malignancy (28,29,31). In a series of 52 non-gynecological 
cancer metastases within the uterine corpus reported by 
Kumar and Hart (31), the authors found that the endometrium 
was involved in only 36.5% of the cases. In these cases, 
however, the patients could be asymptomatic, without uterine 
bleeding (28). Genital bleeding is also the most frequent 
symptom, followed by ascites and lower abdominal pain, in 
women with metastasis from gastric cancer to the uterine 
cervix (43). Rarely, metastasis to the uterine cervix from gastric 
cancer presents with ureteral obstruction (30,44), although it 
is extremely rare for these lesions to be found at the meta-
static site mimicking advancedstage disease (International 
Federation of Gynecology and Obstetrics stage IIIB).

4. Diagnosis

The ovary is the most frequent site of metastatic tumors (2). It 
has been reported that the incidence of all cancers (gynecolog-
ical and non-gynecological) and non-gynecological metastatic 
ovarian cancer accounts for 8.8-27.8% (3,4,6,8,18,45) and 
2.31-1.3% of all ovarian malignancies (3-6,8,14,18), respec-
tively. Distinguishing between primary and metastatic tumors, 
particularly non-gynecological, is crucial, as misinterpretation 
of a metastatic tumor as a primary tumor may lead to inappro-
priate management and suboptimal treatment outcomes (5,6).

In cases when the patients do not have or fail to provide 
information regarding a history of malignancy, this may pose 
a major diagnostic challenge to the gynecologist and patholo-
gist. Therefore, physicians should inquire whether patients 
have a history of gastric cancer. In women with pelvic masses, 
preoperative assessments include imaging studies and the 
evaluation of tumor markers to distinguish metastatic ovarian 
tumors from primary ovarian cancers. In patients without a 
prior history of gastric cancer, gastric and colon fiberscopy 
are also recommended. Imaging findings of metastasis in the 
ovary may be non-specific, but Krukenberg tumors display 
some distinctive characteristics, including bilateral complex 
masses with hypointense solid components (dense stromal 
reaction) and internal hyperintensity (mucin) on T1- and 
T2-weighted magnetic resonance imaging (MRI) (41,46). 
Signal voids are frequently observed within the tumor, repre-
senting increased tumor vascularity, while solid components 
are usually enhanced homogeneously on contrast-enhanced 
computed tomography and T1-weighted MR images (41).

Serum cancer antigen (CA) 125 is a novel serum biomarker 
used for the management and diagnosis of primary epithelial 

ovarian cancer. However, its utility for metastatic tumors has 
not been fully elucidated. Turan et al (9) reported that CA125 
levels exceeded normal values in 2/28 (92.9%) patients with 
metastatic ovarian tumors originating from gastric cancer. 
A recent study by Feng et al (17) reported that CA125 was 
positive in 20/39 (61.5%) of patients with metastatic tumors 
from gastric cancer; these authors also reported that the posi-
tive rates of other tumor markers were 18, 38.5 and 23.1% for 
carcinoembryonic antigen, CA19-9 and CA72-4, respectively, 
while 28.5% of the patients were negative for all markers. 
Thus, discriminating between primary and metastatic tumors 
is difficult, regardless of the use of these modalities.

The final diagnosis is made based on histopathological 
examination. Although the diagnosis of Krukenberg tumors 
depends on their characteristic light microscopic features with 
hematoxylin and eosin-stained sections, Krukenberg tumors 
often mimic other metastatic or primary ovarian tumors. The 
intracytoplasmic mucins in the signet ring cells are neutral and 
acidic (mostly sialomucins) and stain with Mayer mucicarmine, 
periodic acid-Schiff with diastase digestion and Alcian blue.

Immunohistochemically, adenocarcinoma cells are posi-
tive for cytokeratins (AE1/AE7) and epithelial membrane 
antigen, and negative for vimentin and inhibin (47). 
Immunohistochemical evaluation may also help distinguish 
primary ovarian from metastatic carcinomas. Furthermore, 
the cytokeratin (CK)7-/CK20+ immunophenotype favors 
primary ovarian carcinoma, whereas the CK7-/CK20+ or 
CK7+/CK20+ immunophenotypes (CK20 positivity, in 
particular) favor metastatic gastrointestinal carcinoma (47,48). 
Moreover, MUC5 AC suggests a metastatic gastric carcinoma 
over primary ovarian adenocarcinoma (48).

Regarding uterine metastases, women with abnormal uterine 
bleeding require histopathological evaluation. Histologically, 
metastatic carcinoma to the uterine corpus is characterized 
by focal occurrence, lack of necrosis and the lack of accom-
panying premalignant changes in the endometrium (49). As 
regards metastatic adenocarcinoma to the uterine cervix from 
gastric cancer, Imachi et al (43) reviewed 16 patients and 
reported that 9/16 (56.3%) patients exhibited abnormal cyto-
logical findings. However, 8/14 (57.1%) of the patients showed 
no abnormal findings on colposcopy. Noncontiguous spread 
of hematological, lymphatic or Fallopian tube etiology usually 
results in diffuse uterine enlargement with complete loss of 
the junctional zone on MRI (50,51). The uterus may exhibit 
high or low signal intensity on T2-weighted imaging, and there 
may be heterogeneous enhancement. However, in some cases, 
a discernible mass may not be identified on MRI (30,50). 
Physicians should not hesitate to perform random biopsies 
from the uterine cervix and/or endometrial curettage when a 
secondary tumor from the stomach is suspected, even when 
cytology, colposcopy and/or MRI fail to show any findings 
suggestive of malignancy.

5. Management and prognosis

The prognosis of patients with gastric cancer with metastasis to 
the ovaries has been reported to be poorer compared with that 
of other primary tumors (3,14,23). Surgical intervention for 
these patients consists mainly of palliative resection to relieve 
the symptoms associated with a sizeable pelvic mass (19).
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Surgical tumor debulking followed by platinum-based 
chemotherapy is the standard therapeutic strategy for primary 
ovarian cancers. Kim et al (52) reported that the absence of 
residual disease after treatment and a limited disease extent 
favorably affected the prognosis of patients with metachro-
nous Krukenberg tumors from gastric cancer. Feng et al (17) 
reported that metastatic peritoneal seeding was the determining 
factor affecting the prognosis of gastric cancer patients with 
ovarian metastasis. These results suggest that surgical resection 
without gross residual disease may improve the prognosis of 
patients with ovarian metastasis from gastric cancer. However, 
the number of related studies is limited, and some studies have 
reported conflicting results. Kobayashi et al (22) reported that the 
median survival following detection of the ovarian tumor was 
significantly longer in patients who underwent curative resec-
tion compared with those who received noncurative resection 
(30.4 vs. 10.3 months, respectively). Cheong et al (19) reported 
that complete resection of gross metastases from gastric cancer 
significantly improved the overall survival (18 vs. 9 months) and 
the progression-free survival (8 vs. 5 months). Jun et al (53) also 
reported that the survival of patients undergoing tumor resec-
tion without residual tumor was significantly longer compared 
with that of patients who underwent only palliative resection 
(23.7 vs. 6.0 months, respectively). By contrast, Ayhan et al (23) 
reported that optimal cytoreductive surgery significantly 
prolonged the median survival in patients with ovarian metas-
tasis from colorectal cancer, but not in those with metastasis 
from gastric cancer. Kim et al (20) also suggested that there 
is a survival benefit from aggressive surgery in patients with 
colorectal cancer, but not in those with gastric cancer. However, 
these studies were based on a retrospective study including a 
small number of subjects. Prospective randomized trials are 
required to fully elucidate the significance of cytoreductive 
surgery in patients with ovarian metastasis from gastric cancer.

6. Conclusions

The prognosis of patients with gastric cancer with metastasis 
to the ovaries is poorer compared with that of other primary 
tumors. Although the results of cytoreductive surgery are 
encouraging, the optimal therapeutic strategies for such 
patients have not been fully established. A recent retrospective 
multicenter study in France by Brieu et al (1) evaluated the 
efficacy of modern chemotherapy regimens, such as platinum, 
irinotecan, taxane plus platinum, or epirubicin plus platinum, 
in the first-line treatment of patients with ovarian metastases 
from gastric cancer following oophorectomy. The investigators 
reported that the median overall survival of patients under-
going oophorectomy was significantly different compared with 
that of patients without oophorectomy (26.9 vs. 10.6 months, 
respectively), suggesting that surgical tumor debulking plus 
appropriate chemotherapy may improve the prognosis of 
patients with ovarian metastasis from gastric cancer.
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