
ORIGINAL ARTICLE

Clinicopathological characteristics of fallopian tube metastases
from primary endometrial, cervical, and nongynecological
malignancies: a single institutional experience

Kiyong Na1 & Hyun-Soo Kim1

Received: 20 February 2017 /Revised: 15 May 2017 /Accepted: 27 June 2017 /Published online: 13 July 2017
# Springer-Verlag GmbH Deutschland 2017

Abstract This study was aimed at investigating the clinico-
pathological characteristics of tubal metastases originating
from primary endometrial, cervical, and nongynecological
malignancies. We performed a 4-year retrospective study in
which fallopian tube tissues obtained from 60 patients with
tubal metastases were examined. In addition, we compared the
number of tubal metastasis cases detected during periods of
representative or whole tubal sampling. Twenty-three and 37
tubal metastases were found in cases examined after represen-
tative and whole tubal sampling techniques, respectively. Four
cases of microscopic tubal metastases were detected via whole
sampling, whereas no microscopic lesions were identified via
representative sampling. The metastatic lesions originated
from 14 uterine (10, endometrium; 4, cervix) and 46
nongynecological tumors (21, colon; 15, stomach; 5, biliary;
3, appendix; 2, breast). Tumors were most commonly in-
volved in the muscle and lamina propria (n = 17). We noted
distinctive histopathological features according to the extent
of mural involvement: fibromyxoid stromal reaction and
lymphohistiocytic infiltration in tumors involving the muscle
and subepithelial connective tissue, architectural alterations of
plicae in those involving the subepithelial connective tissue,
and intraluminal mucinous and inflammatory exudate adja-
cent to intraepithelial tumors. We observed distinctive histo-
pathological features associated with tubal metastases accord-
ing to the extent of mural involvement. In addition, we dem-
onstrated that the sampling method used in the routine micro-
scopic examination of the fallopian tube affects the detection

of tubal metastases. Our data support the notion that it is more
logical to thoroughly sample both the fimbrial ends and the
nonfimbriated portions of fallopian tubes for all
salpingectomy specimens in the setting of cancer surgery.
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Introduction

Metastasis to the pelvic cavity is a commonly observed phe-
nomenon in advanced-s tage gyneco log ica l and
nongynecological malignancies [1]. The pelvic cavity can be
the only site of metastasis, and the symptoms associatedwith a
pelvic metastasis may be the first clinical presentation of pri-
mary tumors [2]. Common sites for pelvic metastases are the
ovary, uterine serosa, anterior and posterior cul-de-sac, and the
pelvic peritoneum [2]. Transperitoneal dissemination is con-
sidered to be the most likely mechanism for pelvic metastases.
Metastases through the lymphovascular system are also pos-
sible, although this is less common [3].

Metastasis to the fallopian tube has been reported to be
uncommon, except for the direct extension of ovarian malig-
nancy [4]. It seems plausible that the proximity of the fallopian
tube and the ovary may reduce the detection of true metastases
to the fallopian tube. Some previous studies have suggested
possible reasons for the relatively low incidence of tubal me-
tastases in these cases [5, 6]. Most patients with adnexal me-
tastases present with symptoms related to primary tumors or
large ovarian metastatic tumors, whereas tubal metastases are
usually asymptomatic and only detected during microscopic
examination. Since representative samples of the fallopian
tube have traditionally been submitted for microscopic exam-
ination, grossly unidentifiable tubal metastases are generally
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inadequately sampled [5, 6]. Gross tumors that can be seen
macroscopically are, therefore, easily sampled and diagnosed,
while small microscopic tumors may be overlooked.

In routine practice, we recently noted several cases of tubal
metastases originating from primary endometrial, cervical,
and nongynecological tumors. The metastatic tumors ap-
peared to exhibit variable degrees of mural extension and
show distinctive histopathological features according to the
extent of mural involvement. In this study, we performed a
retrospective study in which all fallopian tube tissues obtained
from patients with tubal metastases were examined histopath-
ologically, noting the extent of mural involvement and asso-
ciated histopathological features.We also analyzed the clinical
characteristics of primary endometrial, cervical, and
nongynecological tumors metastasizing to the fallopian tube
that were diagnosed at a single institution.

In addition, we recently changed our macroscopic exami-
nation and sampling techniques for all fallopian tube speci-
mens obtained via salpingectomy. Although this change was
initiated based on a hypothesis linking the detection of serous
tubal intraepithelial carcinoma (STIC) within the fimbrial ends
to ovarian carcinogenesis, we observed several microscopic
metastases in both the fimbrial and the nonfimbriated por-
tions. To evaluate this observation, we retrospectively ana-
lyzed whether the sampling method (i.e., whole or represen-
tative submission) used in routine microscopic examination of
the fallopian tube affected the detection of tubal metastases.

Materials and methods

Patient selection

The pathology database at Severance Hospital was queried for
all cases that were diagnosed as malignant tumors involving
the fallopian tubes between 2013 and 2016. The midpoint of
this 4-year period coincided with a departmental policy
change in how the fallopian tubes were processed in routine
practice. Before this change, whether the fallopian tubes were
submitted in their entirety or as a representative sample relied
on the discretion of the individual prosector. The policy
change mandated the submission of whole fallopian tubes in
all cases. In other words, the study period consisted of 2 years
of traditional representative fallopian tube submissions for
microscopic examination followed by 2 years of whole
fallopian tube submissions.

Histopathological diagnoses were made based on the 2014
WHO classification [7–9]. The inclusion criteria for
confirming the metastasis from primary endometrial or cervi-
cal tumors to the fallopian tube were (1) extensive uterine
tumors with evidence of endometrial or cervical precancerous
lesions, such as an endometrioid intraepithelial neoplasia, se-
rous endometrial intraepithelial carcinoma, high-grade

squamous intraepithelial lesion, or endocervical adenocarci-
noma in situ, and a small number of tumor cells in the ovary;
and (2) the same histopathology in primary and metastatic
tumors. The exclusion criteria were (1) primary ovarian, peri-
toneal, or tubal neoplasms; and (2) concurrent extensive tu-
mors in the ovary and uterus.

Histopathological examination

Before 2015 in our department, grossly unremarkable
fallopian tubes were sectioned transversely and two ring-
shaped sections were typically taken from each tube, using
two or less cassette per tube (range, one to two; mean, 1.23).
As this method implies, the fimbrial ends were not sampled
consistently. After 2015, we submitted whole tubal tissue sam-
ple split among at least two cassettes (range, two to four;
mean, 2.51).

The resected specimens were fixed in 10% neutral-buffered
formalin and embedded in paraffin. From each formalin-fixed,
paraffin-embedded block, 4-μm sections were cut and stained
with hematoxylin and eosin (H&E). A variable number of
H&E-stained slides from each case were available for review.
Among these, the most representative slide containing an ap-
propriate volume of tumor tissue was chosen for immunohis-
tochemical staining.

Pathology review

We thoroughly reviewed the pathology reports and all avail-
able gross photographs. We also examined all available H&E-
stained slides obtained from each case using light microscopy.
During the microscopic examination, we analyzed the ana-
tomical distribution of the metastatic tumors and associated
histopathological features. In cases showing intraepithelial
metastases, immunohistochemical staining was performed to
exclude the possibility of STIC.

Immunohistochemistry

The 4-μm sections were deparaffinized and rehydrated using
xylene and alcohol. Immunohistochemical staining was per-
formed using the Ventana Benchmark XTAutomated Staining
System according to the manufacturer’s instructions [10–18].
Antigen retrieval was performed using Cell Conditioning
Solution. The sections were incubated with primary antibod-
ies against p16 (prediluted, E6H4, Ventana Medical Systems),
p53 (1:300; DO-7, Novocastra), WT1 (1:200; 6F-H2, Cell
Marque), cytokeratin (CK) 7 (1:100; OV-TL 12/30, Dako),
CK20 (1:100; Ks20.8, Dako), and CDX2 (1:400;
EPR2764Y, Cell Marque). After chromogenic visualization,
the slides were counterstained with hematoxylin. Appropriate
positive and negative controls were stained concurrently to
validate the staining method. For p16, p53, and CK7,
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endometrial serous carcinoma was used as positive control.
For WT1, normal tubal epithelium was used as positive con-
trol. For CK20 and CDX2, colonic adenocarcinoma was used
as positive control. For negative controls, nonspecific activity
was assessed by omitting the primary antibodies. The intensity
and proportion of staining, as well as the subcellular location,
were evaluated. Moderate-to-strong staining in the nuclei
(p16, p53, WT1, and CDX2) or membrane (CK7 and CK20)
50% or more tumor cells were designated as positive.

Results

Malignant tumors involving the fallopian tube

Table 1 summarizes the locations of the primary tumors and
histopathological diagnoses of 60 patients with tubal metasta-
sis. In these patients, 14 (23.3%) had uterine tumors and 46
(76.6%) had nongynecological tumors. Ten of the 14 (71.4%)
uterine tumors were of endometrial origin, and the remaining
4 (28.5%) were of cervical origin. The locations of the
nongynecological tumors were the colon (21/46; 45.6%),
stomach (15/46; 32.6%), biliary tract (5/46; 10.8%), appendix
(3/46; 6.5%), and the breast (2/46; 4.3%).

Clinical features of primary endometrial, cervical,
and nongynecological malignancies metastasizing
to the fallopian tube

Table 2 summarizes the clinical features of the patients with
primary endometrial or cervical tumors metastasizing to the
fallopian tube. All (14/14; 100.0%) patients underwent a total
or radical hysterectomywith bilateral salpingo-oophorectomy,
bilateral pelvic and/or para-aortic lymphadenectomy, and a
peritoneal biopsy for suspicious lesions. Nine (90.0%) of the
10 endometrial tumors invaded the uterine serosa and/or
parametrium. Concurrent ovarian, peritoneal, and tubal metas-
tases were consistently found in all (9/9; 100.0%) patients.
One (10.0%) case, of endometrial carcinosarcoma, displayed
invasion into more than half of the myometrium and tubo-
ovarian metastases, but no peritoneal or nodal metastases were
present. This patient showed malignant cells in the intraoper-
ative peritoneal washing cytology. All (4/4; 100.0%) cases of
cervical carcinoma showed parametrial extension. One case of
squamous cell carcinoma exhibited concurrent tubo-ovarian,
peritoneal, and nodal metastases. The fallopian tube was the
only metastatic site in one of the three patients with cervical
adenocarcinoma. Overall, tubal metastases accompanied
ovarian, peritoneal, and nodal metastases in 11 (78.5%), 10
(71.4%), and 7 (50.0%) of the 14 patients with uterine tumors,
respectively.

Table 3 summarizes the clinical features of patients with
nongynecological tumors metastasizing to the fallopian tube.

Of the 46 patients with nongynecological tumors, 43 (93.4%)
underwent bilateral salpingo-oophorectomy, and the remain-
ing 3 (6.6%) underwent unilateral salpingo-oophorectomy.
Thirty-one (67.3%) patients received surgery for primary tu-
mors, and all (46/46; 100.0%) patients had peritoneal biopsies
for suspicious lesions. All of the primary tumors infiltrated at
least to the subserosa; 29.0% (9/31) exhibited subserosal in-
vasion and 70.9% (22/31) serosal penetration. Ten of the 15
(66.7%) patients with gastric signet ring cells had peritoneal
metastases. Of the 21 patients with colonic carcinoma, 19
(90.4%) had peritoneal metastases. All (5/5; 100.0%) patients
with biliary adenocarcinoma had tubo-ovarianmetastases, and
4 (80.0%) of those patients also had peritoneal metastases. All
(3/3; 100.0%) patients with appendiceal carcinoma had both
tubo-ovar ian and di ffuse per i tonea l metas tases
(pseudomyxoma peritonei). All (2/2; 100.0%) patients with
breast carcinoma had tubo-ovarian metastases, but none had
peritoneal metastases. In summary, tubal metastases originat-
ing from nongynecological tumors were accompanied by
ovarian and peritoneal metastases in 45 (97.8%) and 36
(80.0%) of the 46 patients, respectively.

Difference in the number of tubal metastases detected via
representative versus whole tubal sampling

During the 4-year study period, we found 92 patients with
ovarian metastases. Forty-seven (51.1%) of these patients
were identified during the first 2 years when representative
tubal sampling was used, and the remaining 45 (48.9%) pa-
tients were diagnosed via whole tubal sample during the latter
2-year period. After confirming that overall numbers of ovar-
ian metastases detected during these two periods were similar,
we compared the number of patients in each group with tubal
metastases (Fig. 1). Of the 60 cases of tubal metastases, 23
(38.3%) and 37 (61.6%) were found during the earlier and
later periods, respectively. We further classified the cases into
grossly identifiable and unidentifiable lesions. Grossly identi-
fiable lesions included masses encasing the fallopian tube
completely, nodules involving the fimbriae and/or the serosal
surfaces, fimbrial swelling, and serosal mucin deposition
associated with pseudomyxoma peritonei. Of the 19 cases
with grossly identifiable lesions, all (19/19; 100.0%) cases
had ovarian lesions. The bilateral ovarian and tubal metas-
tases were found in 19 (100.0%) and 12 (63.2%) cases,
respectively. Of the 41 cases with grossly unidentifiable
tubal metastasis, the ovarian lesions were identified in 31
(75.6%) cases. The bilateral ovarian and tubal were detect-
ed in 20 (48.7%) and 13 (31.7%), respectively. During the
earlier period, grossly unidentifiable tubal metastases were
observed in 14 cases. In contrast, during the later period,
27 grossly unidentifiable lesions were detected. In addi-
tion, there were four cases of microscopic tubal-only me-
tastases found in cases after whole tubal sampling. Three
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(75.0%) of the four cases were intraepithelial metastases
originat ing from the uterine cervix, which were
endocervical adenocarcinoma, usual type; mucinous carci-
noma, intestinal type; and mucinous carcinoma, gastric
type. The remaining one case was endolymphatic tumor
emboli from colonic adenocarcinoma. No microscopic
tubal-only lesions were detected in cases examining repre-
sentative samples.

Anatomical distribution of tubal metastases

Eight (57.1%) of the 14 primary uterine tumors involved the
fimbria, whereas 30 (65.2%) of the 46 nongynecological tu-
mors involved the nonfimbriated portion. We classified the
extent of mural involvement as serosa, subserosa, muscle,
lamina propria, epithelium, and lymphovascular space
(Table 4). Tumors involving more than one location were

Table 2 Clinical features of
metastatic tumors from the uterus
involving the fallopian tube

Characteristics Uterine

Endometrium Cervix

Number of patients 10 4

Age (range; years) 37–69 38–64

Number of patients who underwent surgery for primary tumor 10 4

Invasion depth of primary tumor <1/2 of the myometrium or cervical stroma 0 0

≥1/2 of the myometrium or cervical stroma 1 0

Serosal or parametrial extension 9 4

Lymph node metastasis Absent 5 2

Present 5 2

Ovarian metastasis Absent 0 3

Present 10 1

Peritoneal metastasis Absent 1 3

Present 9 1

Tumor cells in intraperitoneal
washing cytology

Absent 2 0

Present 6 0

Not done 2 4

Cervicovaginal cytology Negative for malignancy 4 2

Positive for malignancy 2 2

Not available 4 0

Table 1 Malignant tumors
involving the fallopian tube Origin Number

of patients
Histopathological diagnosis

Uterine Endometrium (n = 10) 3 Endometrioid carcinoma

3 Carcinosarcoma

2 Serous carcinoma

2 Low-grade endometrial stromal sarcoma

Cervix (n = 4) 1 Squamous cell carcinoma

1 Endocervical adenocarcinoma, usual type

1 Mucinous carcinoma, intestinal type

1 Mucinous carcinoma, gastric type

Nongynecological Stomach (n = 15) 15 Signet ring cell carcinoma

Colon (n = 21) 11 Adenocarcinoma

10 Mucinous adenocarcinoma

Biliary tract (n = 5) 5 Adenocarcinoma, biliary type

Appendix (n = 3) 2 Mucinous adenocarcinoma

1 Signet ring cell carcinoma

Breast (n = 2) 1 Invasive ductal carcinoma

1 Invasive lobular carcinoma
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observed in 26 (43.3%) of the 60 cases: muscle and lamina
propria in 17, subserosa and muscle in 6, and lamina propria
and lymphovascular space in 3 case. The majority of metasta-
tic tumors involving the serosa (13/14; 92.9%) originated
from nongynecological tumors. In contrast, the majority of
the intraepithelial lesions (4/5; 80.0%) originated from uterine
tumors.

Histopathological features associated with tubal
metastases

Table 5 summarizes histopathological features observed with-
in and around the tubal metastatic lesions. Representative pho-
tomicrographs are shown in Fig. 2. Fibromyxoid stromal re-
action or fibrosis were observed in 23 (38.3%) cases, 22
(95.6%) of which involved the muscle. Lymphohistiocytic
infiltrate was found in 29 (48.3%) cases. All tumors showing
peritumoral inflammatory infiltration consistently involved
the muscle or subepithelial connective tissue. Architectural
alteration of tubal plicae was observed in 26 (43.3%) cases.
Most of the cases showed coexisting plicae thickening and
flattening (loss of the complicated maze-like pattern of folds).
Twenty-one (80.7%) cases showed architectural changes in
the plicae involving the subepithelial connective tissue. The
tubal folds of both the fimbrial and nonfimbriated portions
were expanded by subepithelial tumor cell clusters, while
the adjacent, uninvolved plicae were flattened. Plicae thicken-
ing and flattening were also associated with subepithelial
hyalinization, lymphovascular space invasion in the
subepithelial connective tissue, and intraepithelial metastases.

There were five cases of intraepithelial tubal metastases
originating from the uterine cervix (3/5; 60.0%), uterine cor-
pus (1/5; 20.0%), and colon (1/5; 20.0%). Representative pho-
tomicrographs are shown in Fig. 3. All cases were found in
whole tube specimens. The carcinomatous component of the
uterine carcinosarcoma involved the fimbrial epithelium. No

Table 3 Clinical features of nongynecological metastatic tumors involving the fallopian tube

Characteristics Nongynecological

Stomach Colon Biliary tract Appendix Breast

Number of patients 15 21 5 3 2

Age (range; years) 29–70 39–76 57–76 55–78 45–59

Number of patients who underwent
surgery for primary tumor

9 19 1 2 0

Invasion depth of primary tumor Less than subserosa 0 0 0 0 Not applicable
Subserosa 2 6 1 0

Serosa 7 13 0 2

Lymph node metastasis Absent 2 5 0 1

Present 7 14 1 1

Ovarian metastasis Absent 0 1 0 0 0

Present 15 20 5 3 2

Peritoneal metastasis Absent 5 1 1 0 2

Present 10 20 4 3 0

Tumor cells in intraperitoneal
washing cytology

Absent 5 3 1 1 0

Present 6 8 4 0 0

Not done 4 10 0 2 2

Cervicovaginal cytology Negative for malignancy 10 7 0 0 2

Positive for malignancy 0 1 0 0 0

Not available 5 13 5 3 0

Fig. 1 Difference in the number of ovarian and/or metastases detected
during periods of whole and representative tubal sampling. The numbers
of ovarian metastases and grossly identifiable tubal metastases were sim-
ilar. In contrast, whole tubal sampling enabled grossly unidentifiable tubal
metastases to be detected. Five cases of microscopic tubal-only metasta-
ses were identified with whole tubal sampling, whereas none were found
during the period of representative sampling
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sarcomatous components were identified. The metastatic tu-
mors from the uterine cervix and colon showed multifocal
involvement of the fimbrial and nonfimbrial epithelium.
Morphologically, metastatic endocervical adenocarcinoma
showed a mucin-poor columnar epithelium that exhibits
pseudostratified architecture with enlarged, elongated, and
hyperchromatic nuclei. In contrast, metastatic intestinal-type
cervical mucinous carcinoma showed focal presence of goblet
cells between atypical cells. Metastatic cervical gastric-type
mucinous carcinoma showed abundant, pale, or eosinophilic
cytoplasm; and enlarged, irregular, and hyperchromatic nu-
clei. Metastasis from colonic adenocarcinoma showed en-
larged, hyperchromatic nuclei, varying degrees of nuclear
spindling, stratification, and loss of polarity.

Immunohistochemical staining revealed that metastatic co-
lorectal adenocarcinoma was positive for CK20 and CDX2,
but negative for WT1, which highlighted the adjacent unin-
volved tubal epithelium. Metastatic usual-type endocervical
adenocarcinoma and intestinal-type mucinous carcinoma

originating from the uterine cervix showed block positivity
for p16, but were negative for WT1. Metastatic serous carci-
noma derived from the endometrial carcinosarcoma displayed
a complete loss of p53 expression, diffuse, strong p16 expres-
sion, and negative WT1 expression, thus diagnostic of uterine
serous carcinoma.

Discussion

Determining tumor origin in patients with concurrent ovarian
and uterine tumors is often difficult. Many pathologists use the
morphological criteria suggested by Scully et al. [19].
According to these criteria, evidence supporting a primary
uterine tumor includes (1) histopathological similarity be-
tween uterine and ovarian tumors, (2) large uterine and small
ovarian tumors, (3) presence of endometrial precancerous le-
sions, (4) involvement of the deep myometrium, and (5) in-
volvement of bilateral ovaries [19]. Immunohistochemical

Table 4 Anatomical distribution of tubal metastasis

Anatomic distribution Total Uterine Nongynecological

Endometrium
(n = 10)

Cervix
(n = 4)

Stomach
(n = 15)

Colon
(n = 23)

Biliary
tract
(n = 5)

Appendix
(n = 4)

Breast
(n = 2)

Longitudinal
topography

Fimbria only 20 4 0 9 2 4 1 0

Fimbria and nonfimbriated
portion

15 3 3 3 4 0 1 2

Nonfimbriated portion only 25 5 2 3 15 1 1 0

Transverse
topography

Serosa 8 0 0 1 5 1 1 0

Subserosa and muscle 6 1 0 0 5 0 0 0

Muscle 8 2 0 2 4 0 0 0

Muscle and lamina propria 17 1 0 7 3 3 1 2

Lamina propria 5 2 0 2 0 0 1 0

Lymphovascular space 15 3 1 6 3 1 1 0

Tubal epithelium only 5 1 3 0 1 0 0 0

Table 5 Stromal histopathology
according to the anatomical
distribution of tubal metastasis

Transverse topography Histopathological feature

Fibromyxoid
stromal reaction
and/or fibrosis

Lymphohistiocytic
infiltrate

Plicae thickening
and/or effacement

Intraluminal
mucin and/
or exudate

Serosa 0 0 0 0

Subserosa and muscle 4 4 0 0

Muscle 7 8 0 0

Muscle and lamina
propria

11 14 16 0

Lamina propria 0 3 5 0

Lymphovascular space 0 0 2 0

Tubal epithelium only 0 0 3 5
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staining for WT1 has been applied to distinguish tubo-ovarian
high-grade serous carcinoma from uterine serous carcinoma
[20]. Negativity or focal, weak positivity for WT1 suggests a
uterine origin. The presence of serous endometrial
intraepithelial carcinoma within a background of endometrial
atrophy or polyps also supports the diagnosis of a primary
uterine tumor. Identifying the origin of tumors involving both
the uterine cervix and the ovary is less debatable. Relatively
simple morphological criteria using tumor size and laterality,
immunohistochemical staining for p16, and the detection of
human papillomavirus, can be used to distinguish metastatic
lesions of the uterine cervix from primary ovarian neoplasms
[21].

We observed more microscopic metastatic lesions in the
fallopian tubes with the whole tube sampling technique than
with traditional representative sampling. It has been suggested
that metastasis to the fallopian tube may be an exceedingly
rare event, but our results raise the possibility that the histor-
ically observed rarity of this event may be an artifact of the
tissue sampling strategy employed. In this study, 14 (34.1%)
of the 41 grossly unidentifiable lesions were detected during a
2-year period of representative sampling, but the remaining 27
(65.8%) cases were diagnosed during the 2 years since the
whole tube sampling strategy was initiated in our department.
Moreover, four cases with microscopic tubal-only metastases
were identified in whole tube specimens, whereas no micro-
scopic lesions were detected in cases using the traditional
sampling method. Complete microscopic examination of the
fallopian tubes in the setting of widespread metastases is not
clinically necessary. Still, the point remains that the complete-
ness of specimen sampling directly affects the results of stud-
ies defining the prevalence of disease in an organ of interest.

In several large case series, the proportion of gynecological
tumors metastasizing to the ovary ranged from 20 to 50% of
the ovarian metastatic tumors. In this study, primary uterine
tumors comprised 23.3% (14/60) of the tubal metastases.
Given the observation that concurrent ovarian and tubal me-
tastases were identified in most of the cases, it is reasonable to
assume that tubal metastases may be identified in a similar
proportion of cases as ovarian metastases. It has been reported
that nongynecological tumors metastasizing to the ovary most
commonly originate from the colon, breast, and appendix
[22–24]. In two previous studies regarding nongynecological
tumors metastasizing to the fallopian tube, the most common
sites of origin were also the colon, breast, and appendix [5, 6].
In this study, the most common primary nongynecological
tumors were from the colon and stomach. In contrast with
the data from Western populations, however, breast and
appendiceal tumors occupied a relatively low proportion. A
higher prevalence of gastric cancer in the Asian population
could explain this difference.

We noticed that most of the nongynecological tumors with
tubal metastases displayed deeply invasive primary tumors
and multiple metastases to the ovary and peritoneum. An anal-
ysis of the anatomical distribution of the metastatic lesions
demonstrated fimbrial or serosal involvement in 71.7% (32/
46) of the nongynecological tumors. This finding suggests
that transperitoneal metastasis is the main route for tubal me-
tastases of nongynecological tumors. Considering that
lymphovascular space invasion was present in 23.9% (11/
46) of the cases, lymphovascular dissemination may be also
an important route for tubal metastases. Our observations of
intraepithelial metastases support the possibility of transtubal
spread of nongynecological tumors. In addition, we observed

Fig. 2 Histopathological features associated with tubal metastases. a, b
Fibromyxoid st romal react ion. c Peri tumoral f ibrosis . d
Lymphohistiocytic infiltration. e Plicae thickening associated with

metastatic colonic adenocarcinoma. f Intraluminal inflammatory
exudate admixed with floating tumor cell clusters
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malignant cells in the cervicovaginal smear of a patient with
colonic adenocarcinoma without uterine metastases.
Consistent with this finding, some previous studies have
shown the detection of malignant cells of nongynecological
origin in cervicovaginal cytology specimens [25, 26].

In nine (90.0%) patients with endometrial tumors exhibiting
parametrial invasion and peritoneal metastasis, transperitoneal
metastasis seemed to be a reasonable explanation for the route
of tubal metastasis. Interestingly, in the remaining one (10.0%)
patient whose endometrial tumors lack evidence of parametrial
invasion or peritoneal metastasis, malignant cells were detect-
ed in the intraperitoneal lavage cytology. Peritoneal metastasis
in early-stage endometrial carcinomas is an unusual phenom-
enon [27]. Some previous studies have shown the presence of
floating tumor cells within the tubal lumen to be associated
with peritoneal metastasis in patients with superficially inva-
sive endometrial carcinoma [28, 29]. This suggests transtubal
spread of malignant cells as a route of peritoneal metastasis in
early-stage endometrial carcinoma.

Adnexal metastasis of cervical carcinoma is very uncom-
mon. In fact, previous literature has focused mainly on ovarian
metastasis [30–33]. Reyes et al. [34] recently described a se-
ries of 20 cervical carcinomas involving the adnexa. We ob-
served that five patients with cervical carcinoma had adnexal
metastases (ovarian metastasis only in one, concurrent ovarian
and tubal metastases in one, and tubal metastasis in three pa-
tients). In both our and the Reyes et al. series, tubal metastases
were more frequent than ovarian metastases, and involvement
of the adnexa was mainly unilateral. In addition, 75.0% (3/4)
of our cases and 50.0% (7/14) of the Reyes et al. cases [34]
had intraepithelial metastases, respectively. There have been
some reports of tubal metastasis in early-stage cervical carci-
noma, and the authors suggested superficial spread of cervical
carcinoma to explain such findings [34–37]. Frequent cervical
carcinoma involving the tubal epithelium supports the idea of
luminal spreading of tumor cells as one of the routes for tubal
metastasis.

The most important differential diagnosis of tubal
intraepithelial metastasis is STIC [5, 6]. STIC is histopatho-
logically characterized by cellular crowding, stratification,
loss of polarity, and enlarged nuclei with hyperchromasia, all
of which can be seen in cases of tubal intraepithelial

metastasis. When the mucinous differentiation is present, the
diagnosis favors intraepithelial metastasis [6]. However, its
absence causes diagnostic difficulty on the morphological ba-
ses. In these cases, careful consideration of clinical history and
the use of immunohistochemistry would be helpful.

We observed distinctive morphological features according
to the extent of mural involvement: (1) fibromyxoid stromal
reaction, fibrosis, and lymphohistiocytic infiltrate in tumors
involving the muscle and subepithelial connective tissue; (2)
architectural alterations of plicae in tumors involving the
subepithelial connective tissue or tubal epithelium; and (3)
intraluminal mucinous and/or inflammatory exudate associat-
ed with intraepithelial tumors. Based on our observations, we
suggest that identification of the associated histopathological
features could be useful clues for identifying metastatic tu-
mors of the fallopian tube. In routine practice, it is not difficult
for pathologists to find a grossly identifiable metastatic lesion
in the fallopian tube under low-power magnification. Instead,
when they encounter a lesion that is too small to detect at low-
power fields, an awareness of the abovementioned histopath-
ological features may lead to more careful examination when
a strong suspicion of metastasis is present.

In summary, we described clinicopathological characteris-
tics of tubal metastases originating from primary endometrial,
cervical, and nongynecological tumors diagnosed at a single
institution. We observed distinctive histopathological features
associated with tubal metastases according to the extent of
mural involvement. In addition, we consider the sampling of
entire fallopian tubes to givemuchmore information about the
extent of metastatic lesions. We also believe that it is more
logical to thoroughly sample both fimbrial ends and
nonfimbriated portions of the fallopian tube for all
salpingectomy specimens in the setting of cancer surgery.
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