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Abstract

Endosalpingiosis was first described by Sampson in 1930. However, until recently more and more
studies show the convincing evidence that it most probably originates from tubal cells. It has a
close relationship with the development of serous tumors, especially low-grade serous carcinoma.
The lesion does cause symptoms and signs, such as chronic abdominal pain or tumor-like mass,
though it is often found accidently for other gynecologic problems. Occasionally atypical endosal-
pingiosis needs to be differentiated from a malignancy when it appears in an unusual site with
worrying morphologic presentations or under some special circumstances. Owing to the facts that
it may evolve quietly and continuously towards serous tumors, and that the lesions at different
sites may evolve independently, the outcomes of its evolution can eventually Kill the patient.
Therefore, a proper recognition of the lesion will translate it into an adequate care for those pa-
tients. This review summarizes the most recent findings and makes thoughtful comments.
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1. Introduction

Endosalpingiosis is defined as ectopic presence of epithelial inclusions that lining cells resemble tubal epithe-
lium in both morphology and immunophenotypes. The tubal epithelium consists of ciliated, unciliated columnar
and intercalated cells. Some lymphocytes, shown by some studies as T cells [1] [2], are scattered just above the
basement membrane. Though growing ectopically endosalpingiosis keeps the morphologic features of tubal ep-
ithelium. There are no endometrial stromal cells around the inclusions. Most often there is no or little hemorr-
hage accompanied the lesion [3]. The morphologic features of the lesion are used to differentiate endosalpingi-
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osis from endometriosis under microscope.

Cilia on the apical side of tubal epithelium are a sign of cell maturation and differentiation, compatible with
the function of the epithelium. When lining cells of endosalpingiosis undergo degeneration or inclusions are
filled with secretions, they become flat and cilia are hardly seen. Unciliated cells are regarded as secretory cells,
which are observed to expand in cell proliferation or with age [1] [4] (reviewed in [5] [6]). Immunohistoche-
misty can be applied to determine the cell origin of the inclusions. PAX-8 and calretinin are the most useful
markers [1] [6]. Tubulin can show cilia on the apical surface of the epithelium [1] [6].

Endosalpingiosis was first described by Sampson in 1930. The ovary is the most common site though the le-
sion has been reported to appear in many tissues and organs both inside and outside pelvic cavity [7]-[12]. The
lining cells of the inclusions may undergo proliferation, which exhibits as multilayers of cells, cell clusters, pa-
pillary structure, and even free papillae [3] [13] (also personal observations). Occasionally the proliferation is
profound and accompanied with cellular atypia, a condition defined as atypical endosalpingiosis [13]. Psammo-
ma-body like calcification can appear on site [3] [14].

In this review we are going to discuss the topics including histogenesis of endosalpingiosis, its symptoms and
signs, and relationship with the development of serous tumors. More importantly we are going to make some
thoughtful comments in several aspects that are related to both pathologic diagnosis and patient care, based on
our broad reading and working experiences.

2. Histogenesis of Endosalpingiosis

Several theories about the development or origination of endosalpingiosis have been proposed in the publica-
tions. Among them two are more popular. One is as secondary Mullerian origin that considers either the invagi-
nation of coelomic cells into the tissues or the rests of such cells from fetal development go through Mullerian
metaplasia to form endosalpingosis [3]. The theory is purely postulated without direct observations to support.

The alternative theory, based on numerous observations and laboratory investigations, is tubal-cell origin [1]
[6] [14]. In support of the theory is the intense proliferation of tubal cells, which presents as cell tufting or pa-
pillae with narrow stalks at the base; or sometimes as piles of cells with poor adhesion [6]. Such forms of tub-
al-cell proliferation give rise to the possibility that papillae are detached from the tubal epithelium by breaking
narrow stalks or as a cluster of poorly-adhesive cells [6]. Then, freed tubal cells are shed and seeded in any tis-
sues and organs in the pelvic cavity. The slow growth of seeded cells may develop into ectopic epithelial inclu-
sions [10]. The theory of tubal cell origin is plausible in that it is able to explain why the lesion is exclusively
seen in women [14]; and why the lesion is most frequently seen in the ovaries [15].

As to what to cause tubal cells to proliferate, shed and seed, the underlying mechanisms are poorly understood.
Chronic tubal inflammation is considered to contribute to the process [6] [14]. The expansion of secretory cells
with age [4] provides some evidence of genetic factors that will affect the susceptibility of tubal cells to various
stimuli. Thus, the individual genetic composition imprinted in the endosalpingiosis will reasonably influence its
evolution and outcome.

3. Symptoms and Signs of Endosalpingiosis

Most often the lesion exhibits few symptoms and signs and is accidently found for other gynecologic problems.
However, it does cause chronic abdominal pain and tissue adhesion [16]. One meticulous study shows that 40%
of the endosalpingiosis occur in post-menopausal patients; and 34.5% coexist with endometriosis [17], a condi-
tion probably makes the coexisting endometriosis refractory or partially responsive to hormonal therapy [16].
Endometriosis is significantly correlated with infertility and chronic abdominal pain; while endosalpingiosis is
not [17]. Morphologically both endosalpingosis and endometriosis can cause tissue adhesion; however, the re-
mote and recent hemorrhage is not observed on the site of endosalpingosis [3]. When inclusions of endosalpin-
giosis are large in number and/or cystic, the lesion may present as a tumor-like mass [18]-[20]. Occasionally
atypical endosalpingiosis in lymph nodes or in rare sites outside pelvic cavity with or without calcifications may
be mistaken as a malignancy, especially in frozen sections [21] [22].

We have observed that endosalpingosis in pelvic tissues displays a spectrum of morphologic changes, from
atrophy, monolayer, and proliferation to aypia with psammoma-body like calcification (data not published yet).
Interestingly, its clinical presentations also seem to display a spectrum of changes, from no or few symptoms
and signs, a tumor-like mass to a serous tumor. Both clinical and morphologic variations may reflect the changes
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of ectopically growing tubal cells vary at molecular levels with each condition, which leads to different patho-
logic outcomes.

4. Relationship with the Development of Serous Tumors

A body of evidence show that endosalpingiosis is the precursor of serous tumors, especially low-grade serous
carcinoma [1] [4] (reviewed in [5] [6]). Li and associates [1] claim that 78% of the ovarian inclusions are of tub-
al-cell origin. The proliferative index is higher in lining cells of the inclusions than in those of the fimbriae. The
morphologic and immunohistochemical phenotypes resemble more like ovarian cystadenoma and borderline
serous tumor. In fact, transitional changes from hyperplasia, dysplasia to carcinoma can often be observed; and
such tumorous transformation may happen in multiple foci that are at different stages [23]-[27]. For example,
ovarian borderline serous tumors are observed with low-grade serous carcinoma in pelvic lymph nodes [23].
Molecular studies conclude that serous low malignant potential implants in the ovaries and lymph node inclu-
sions may have different origins [28].

Endosalpingiosis is considered to have an association with the relapse of ovarian serous tumors [29] [30].
Silva and coworkers [29] report that 11 cases of stage | ovarian borderline serous tumors, treated with hystect-
omy and bilateral oophorectomy and followed up for 7 to 39 years (average 16), are found relapsed. Ten of the
11 get serous carcinoma; and one has borderline serous tumors. The recurred tumors are located mainly in pelvic
and abdominal cavity (8 cases); other sites include neck (2 cases) but followed with the involvement of abdo-
minal cavity, and pleura (1 case) without any signs of pelvic or abdominal involvement. When those 11 relapsed
patients were compared with 15 un-relapsed patients matched with age and tumor type, the only significant fac-
tor is the higher incidences of endosalpingiosis (72.7% vs 12.5%) at the time of initial diagnosis. Similar find-
ings are also described in another study but all cases involve extra-abdominal/extra-pelvic sites [30]. Since the
tumors reoccur long after the radical excision of the primaries, the observations make one wondering whether
the recurred tumors are actually the second primaries. The concurrent endosalpingiosis can be the novel place of
tumor development [23]-[27].

5. Comments

Based on the tubal-cell theory and the way of its formation, most often endosalpingiosis is not solitary. Once the
lesion is found in one site, there is a great possibility that it exists in other sites, especially the ovaries. Since
endosalpingosis is hard to be defined before and during surgery unless it causes significant pathologic changes,
such as adhesion, calcification or cyst, it is indeed a challenge for those who want to reserve the ovaries in deal-
ing with their gynecologic problems. An accident post-surgery finding of the lesion may indicate some extra
caution to the future care of the patient.

The diagnosis of endosalpingiosis will be made during conventional pathologic observations if a pathologist
is aware of the lesion. Under tough circumstances immunohistochemical analysis is used for differential diag-
noses. PAX-8 positive and calretinin negative indicate the tubal-cell origin. Sometimes tubulin is used to show
cilia, which can help estimate the ratio of secretory over ciliated cells. In reality the lesion is sometimes over-
looked because of its superficial benign morphology versus a major problem of gynecologic malignancies; or
mistaken as metastatic foci if tumors in the ovaries are serous carcinomas (personal experience). Only on rare
occasions it attracts some attention [18]-[20]. Based on its relationship with the development of serous tumors
we feel that the morphologic presentations of the lining cells need to be addressed in details in routine patholog-
ic reports.

At the moment the lines between ovarian serous cystadenoma and cystic endosalpingiosis is obscure. In daily
practice a cyst in the ovary lined with cuboidal cells is logically diagnosed as a serous cystadenoma if large
enough. Perhaps there is little necessity to differentiate the one from the other for they may be very close in na-
ture [1]. However, one may face a dilemma when a cyst presents with focal papillary structure lined by atypical
cells. Obviously a state as serous cystadenoma with focal borderline changes overrates the pathologic observa-
tions. In consideration of the continuous evolution of endosalpingiosis a detailed description about the mor-
phologies of lining epithelial cells may better define the nature of the lesion and give clinicians a clearer picture
about the lesion. After all, clinicians and pathologists have to reach a consensus about the situation in order to
provide an adequate care for patients [22].

The facts gathered from broad publications and our own observations indicate that endosalpingiosis is by no
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means as simple as ectopic tubal-cell inclusions. In a long-term process of quiet and continuous evolution, the
accumulation of mutations of key genes, such as KRAS, BRAF, PTEN and PIK3CA (reviewed in [31]), may
transform a focus or foci of the lesion to a carcinoma that may eventually kill the patient. Some investigators
argue that primary serous tumors in the ovaries and other pelvic tissues and organs, including in peritoneum,
almost all originate, if not all, from tubal cells [15]. Here we have to leave high-grade ovarian serous carcinoma
out for comments since its carcinogenesis is more complicated. The evolution of endosalpingiosis may also be
influenced by the microenvironment of the lodging site, for example, patients of primary peritoneal serous tu-
mors seem to be older than those of ovarian serous tumors and molecular changes are somewhat different from
ovarian serous tumors (reviewed in [32]).

6. Conclusion

Endosalpingiosis is an independent entity both clinically and pathologically. Though right now the underlying
mechanisms of its development are poorly understood, a body of evidence demonstrates that both chronic tubal
inflammation and genetic compositions contribute to the proliferation, shedding and seeding of tubal cells. The
recognition of the lesion lies in its quiet and continuous evolution that may lead to a dreadful outcome of serous
carcinoma in addition to other problems. Accurate pathologic diagnosis and proper management of the patients
to avoid overtreatment or substandard care are the main purposes achieved in this review.
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