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Summary

Teratomas of the uterus are rare neoplasms and are usually polypous lesions that present clinically as abnormal uterine bleeding.
Gliomatosis peritonei (GP) is characterized by peritoneal implants of non-neuronal glial tissue and is a rarely-encountered complication
of ovarian teratomas. To the best of our knowledge, mature cystic teratoma of the uterus as well as ovarian teratoma with GP and ovarian
endometriosis are rare phenomena. Here, we report a case of mature cystic teratoma of the uterus presenting as an endometrial polyp in
a patient with a history of ovarian teratoma with GP and ovarian endometriosis.
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Introduction

Mature cystic teratomas are cystic tumors comprising
well-differentiated tissue derived from at least two of the
three germ cell layers [1, 2]. Mature cystic teratomas typ-
ically occur in the ovaries. However, they can be extrag-
onadal, although they are rarely located in the uterus [3].
Here, we report a case of mature cystic teratoma of the
uterus presenting as an endometrial polyp in a patient with a
history of ovarian teratoma with gliomatosis peritonei (GP)
and ovarian endometriosis. To our knowledge, this is the
first reported case and a clinically important example.

Case Report

A 24-year-old nulliparous woman presented with an en-
dometrial mass with vaginal bleeding. Previous gyneco-
logic history included the diagnosis of ovarian teratoma
with GP at 19 years old and pelvic endometriosis with peri-
toneal gliomatosis at 21 years old. The patient had regu-
lar menstruation after the age of 13. Her history includes
a physical examination at the time of the first operation, in
which normal external genitalia and a black-colored nevus
on the left leg were noted. The subject visited the emer-
gency room at a local hospital with sudden onset of pain and
underwent the first operation three days later. A large 20 x
13 x 28 cm ovarian tumor was discovered via computed
tomography (CT), with a CA125 of 115.8 U/mL (reference
range: < 35 U/mL). At the time of surgery, a cyst filled the
pelvis and abdomen, with peritoneal adhesions and a 5 cm
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subserosal-typed myoma on the anterior wall of the uterus.
The ovarian lesion was nodular and contained necrotic ma-
terial and bony tissue with hemorrhage. Further, there were
nodular-shaped fragile tissues on the surface and in the right
peritoneum and cul-de-sac area (Figure 1). A glial cell tu-
mor was suspected after examining the frozen biopsy, after
which ablation via an argon laser was performed. CA125
levels dropped to 20.5 U/mL after surgery.

Figure 1. — Gliomatosis peritonei; nodular-shaped fragile tissue

on right peritoneum and cul-de-sac area on right pelvic wall.
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D1 1.36cm
D2 0.50 cm

Figure 3. — (A) Ultrasound images of endometrial mass, (B) hysteroscopic finding of polypoid mass.

One year later, a 1.36 x 1.06 cm echogenic mass was
discovered in the right pelvic area via sonographic exam-
ination. One year and eight months later, a 1.72 x 1.37
cm semisolid cyst in the left ovary, 1.16 x 0.9 cm mass
in the right pelvic side, and 0.51 x 0.28 cm echogenic
mass without blood flow in the endometrium were noted;
CA125 was elevated to 60.1 U/mL, indicating a need for
laparoscopic surgery. Despite the endometrial mass, no
symptoms such as vaginal bleeding were noted; therefore,
only laparoscopic surgery was judged necessary consider-
ing the patient’s virginity. A 3 cm cystic lesion had adhered
to the left pelvic side wall and cul-de-sac region, while
a chocolate-colored fluid was observed during adhesioly-
sis. Widespread peritoneal, grayish-colored, tiny lesions
and gray-colored spots were observed on both side walls
(Figure 2). The right pelvic mass was removed, including
the peritoneal wall. Pathologic results revealed the pelvic

mass as GP and peritoneum as endometriosis. The GP was
considered benign and follow-up was determined, while the
endometriosis was treated with gonadotropin-releasing hor-
mone (GnRH) agonist therapy to prevent recurrence. After
6 injections of GnRH agonist, progestin was administered
conservatively to prevent recurrence of endometriosis.

Three years after the second operation, the endometrial
mass showing uterine bleeding increased to 1.36 x 0.5 cm
with blood flow, necessitating hysteroscopy (Figure 3). The
hysteroscopic finding suggested an endometrial polyp mi-
croscopically composed of vascular smooth muscle, benign
looking glands, ducts, and cartilage, all of which are mature
tissues and consistent with mature cystic teratoma (Figure
4).
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Figure 4. — Pathology images. (A) The ovarian tumor comprises various mature tissues of three germ cell layers, such as squamous
epithelium, salivary glands, brain tissue, and choroid plexus (H&E, x40). (B) and (C) Histologically, the peritoneal nodules consist of

mature glial tissue, consistent with gliomatosis peritonei. Also, endometrial glands with stroma are scattered and admixed with mature
glial tissue, which is highlighted via glial fibrillary acidic protein immunostaining (x200). (D) The resected fragments of the endometrial
polyp show a round configuration lined by respiratory epithelium on the surface and contain mature smooth muscle, cartilage islands,

and salivary glands (arrow and inset) (H&E, x40).

Discussion

Teratomas of the uterus are rare neoplasms. To date,
mature or immature teratomas of the uterus have been re-
ported in 10 cases [3-12]. Most reported cases were mature
teratomas; however, there are two reports of immature ter-
atomas [8, 12] and one report of an immature teratoma co-
existing with adenocarcinoma [6]. Teratomas of the uterine
corpus are usually polypous lesions that present clinically
as abnormal uterine bleeding, consistent with this case.

The origin of endometrial teratoma is not completely un-
derstood. It has been suggested that teratomas of the ovaries
and the cervix are of parthenogenetic origin from oocytes
after completion of the first division [13]. However, uter-
ine teratoma origins have not been established via molecu-
lar methods. Wang ef al. compared DNA profiles of nor-
mal uterine tissue and teratoma tissue using short tandem
repeats (STR) analysis and found that teratomas do not orig-
inate from the parthenogenetic process [5]. They suggested
that the origin of uterine teratomas may be from pluripoten-
tial stem cells of the uterus or primordial germ cells before
meiosis I.

GP is characterized by peritoneal implants of non-

neuronal glial tissue and is a rarely-encountered complica-
tion of ovarian teratomas [14-22]. The etiology of GP is
largely unknown. Two theories regarding the development
of GP have previously been reported, including a relation-
ship to capsular defects of the primary teratoma or dissemi-
nation through the vascular lymphatic vessels [21]. Another
theory suggests that glial foci are not genetically related to
teratomas [22]. Ferguson ef al. studied polymorphic mi-
crosatellite (MS) loci in two cases to address the origin of
GP [23]. They reported that glial implants and normal tis-
sue showed heterozygosity, while the teratoma showed ho-
mozygosity at the same MS loci, indicating that glial im-
plants in GP are unrelated to the ovarian teratoma and arise
from normal cells such as pluripotent Miillerian stem cells.
It is possible that peritoneal stem cells can differentiate into
glial cells under the stimulation of some factors secreted
from teratomas. Kwan et al. hypothesized that GP could re-
sult from pluripotent stem cells in the peritoneal cavity that
differentiate along astroglial pathways under the influence
of mediators produced by either the teratoma or peritoneal
macrophages [24].

To date, eight case reports describe the association be-
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tween GP and endometriosis [16, 18, 25-30]. Six cases
were associated with immature teratoma, while the remain-
ing cases involved a mature teratoma as in the present
case. The most scientifically supported and widely ac-
cepted mechanism of endometriosis is retrograde effluent
flow to the pelvic peritoneal cavities through the fallopian
tubes during menstruation [25]. Further, tissue degener-
ation of retrograde menstrual flow plays a central role in
inducing inflammatory pain of endometriosis by activat-
ing innate immune cells and peripheral nerve endings [31].
In particular, macrophages among the inflammatory pro-
cess are a major contributor to pro-inflammatory chemotac-
tic cytokines and a major cause of neovascularization [32].
The coelomic metaplasia theory has also been suggested
as a possible mechanism, stating that embryonic cells from
the Miillerian ducts persist in ectopic locations. Coelomic
metaplasia involves the transformation of normal peritoneal
tissue to ectopic endometrial tissue, which may be induced
by unknown stimuli in other uncommon peritoneal lesions
[33, 34].

As suggested via the prevailing theories, endometrio-
sis and GP may have a common pathogenesis. As such,
a shared origin of both GP and endometriosis from totipo-
tential peritoneal stem cells would explain their occasional
coexistence.

In this case study, we observed a mature cystic teratoma
causing vaginal bleeding in a patient having ovarian ter-
atoma with GP and endometriosis. To the best of our knowl-
edge, mature cystic teratoma of the uterus as well as ovarian
teratoma with GP and ovarian endometriosis are rare phe-
nomena that have not yet been described in the English lit-
erature. The findings in this case might lend further support
to the theory of a stem cell origin for GP, endometriosis, and
uterine teratoma.

Ethics Approval and Consent to Participate

The study was conducted in accordance with the Dec-
laration of Helsinki, and the protocol was approved by the
Institutional Review Board of Ilsan Paik Hospital (approval
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