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Abstract
Germ cell tumors account for less than 3% of all
ovarian cancers. These tumors generally appear
in childhood or in those under 30 years of age.
Immature ovarian teratoma is the third most
frequent germ cell tumor after dysgerminoma
and endodermal sinus tumors. These tumors
should be distinguished from mature teratomas.
Discrimination of malignant and benign tumors
depends
on
the
presence
of
the
neuroectodermal components, made up of
neural and glial cells. Gliomatosis peritonei is
the intraabdominal and particularly peritoneal
and omental distribution of the neuroectodermal
components, observed very rarely with immature
teratoma. Mature teratoma, on the other hand, is
even rarer. This report aims to discuss a case of
immature teratoma completely filling the
abdomen and concomitant omental distribution
related gliomatosis peritonei in a 7-year-old
child.
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Introduction
Teratoma tumors of the ovary are the
most frequently observed germ cell
tumors. Teratomas originate from all
three layers of the germ cells and they
have many subtypes depending on
mature or immature cell content. The
common subtypes are mature teratomas
(MT), immature teratomas (IT) and
monodermal teratomas. Among these,
“mature cystic teratoma,” which is also
known as a dermoid cyst, is the most
frequently observed, with well-known
clinical and radiological findings.1,2 Like
MTs, ITs are lesions that may include all
three germ cells.3 ITs are different than
MTs for numerous reasons, including:
their malignant clinical progressions,
being early age lesions (commonly the
first 2 decades), being very rare, being
unilateral at a high rate, and their
including histologically immature or
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embryonic cells.4,5 ITs (mean: 14-25 cm)
typically reach larger sizes than mature
cystic teratomas (mean: 7 cm). ITs also
have a more solid and less cystic
component, include fat and calcification,
and can make mass extensions to the
neighboring tissues with perforation to
the mass wall. Immature teratomas
constitute 3% of all ovarian teratomas,
1% of all ovarian cancers, and 20% of
malignant germ cell ovarian tumors.3,6
Mature teratomas are even rarer, and
the distribution of the neuroepithelial
tissues—particularly in the immature
teratomas to the neighboring tissues,
such as omentum and peritoneum—is
defined as gliomatosis peritonei.7,8
Distribution of particularly immature
neuroepithelial
tissues
to
the
neighboring
tissues
in
immature
teratomas is defined as metastasis. This
metastatic immature neuroepithelial
distribution has been staged by Norris et
al. according to the modified Robboy
and Scully system.7 Extra-ovarian
distributions are very important with
regard to prognosis even if they are of
microscopic size. However, mature
peritoneal or lymphoid distributions do
not affect the prognosis negatively and
these are accepted
as benign
structures, since they include mature
tissues.8
Immature
tissue-related
malignant transformation is very rare in
gliomatosis peritonei.9Almost all of the
dysgerminomas are unilateral ovarian
tumors if the 15% possibility of bilateral
appearance is excluded.10,11There is a
60% chance of early stage diagnosis of
this group of tumors seen especially in
children. Protective surgery may be
planned in patients with progressed
tumors as well, since the tumor includes
unilateral ovary.10,11

In the case of our 7-year-old, a left
ovarian mass filled the whole abdomen
including both cystic and solid
components, we performed a unilateral
salphingo-opherectomy
and
omentectomy. The pathology report of
the case included mature glial implants
within the grade 1 immature teratoma
and grade 0 omental tissue. The case is
taken under follow up.
Case Presentation
A 7-year-old girl was admitted to our
clinic with increasing swelling, pain and
constipation
complaints.
In
the
examination, a full distended abdominal
structure with palpable regular and
unfixed appearance was observed and
small incisions known as “fisset’’ among
the population were observed in all
areas of the abdomen’s anterior wall,
which are believed to reduce the pain
(Figure 1).

Figure 1: The view of preoperative
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abdominal distention and applied
traditional cuts on the skin called
‘fisset’.

the omentum in its upper side (Figure
4).

Ultrasonography revealed a 20 x 20 cm.
mass that filled the whole abdomen with
both solid and cystic components and
the origin of which could not be defined
precisely. Anatomic structures of the
intraabdominal organs could not be
clearly
visualized
in
the
ultrasonography(Figure 2-USG).

Figure 3: Abdominal tomographic
image of solid and cystic mass.

Figure 2: Abdominal ultrasound
image of solid and cystic mass
The abdominal tomographic images
revealed a 20x18x16 cm sized
multiloculated mass with malignant and
ovarian originated appearance, focal
calcified and fat tissue density, including
solid and cystic components completely
filling the abdomen. Anatomic structures
of the uterus and bilateral ovaries could
not be clearly visualized (Figure 3). CA125 was 1245. Laparotomy was planned
for the patient with normal laboratory
findings. The abdominal examination
revealed a regular contoured, ovarian
derived benign mass covering the left
tube and ovary, which was adhered to

Figure 4: Intraoperative appearance
of mass.
All organs within the abdomen were
examined, however, no accompanying
nodular lesion was detected except for
the 0.5 cm sized small nodular lesions
adjacent and adherent to the teratoma
mass in the omentum. The patient
underwent left salphingo-opherectomy
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and omentectomy (Figure 5).

metastatic malignant tumor as well as a
primary malignant tumor may have
benign metastases. Additionally, due to
a concern for future reproductive fertility,
the decision was made to avoid
chemotherapy. No pathological finding
has been detected in the 3-month follow
up period of the case.

Figure 5: Postoperative view of mass.
The resected material was sent for
pathological examination. On gross
inspection,
the
pathological
examination revealed the left ovarian
mass measured 16 cm. The cut section
was variegated with solid and cystic
areas. Hard areas, keratinous debris
and tufts of hair were also identified.
Omentum, received as fibrofatty tissue,
showed
fine
nodular
deposits.
Microscopically, most areas of the tumor
were composed of abundant mature
glial tissue along with skin and adnexal
structure, glandular elements, mature
and immature cartilage. Focal areas
showed primitive neuroepithelium in the
form of primitive neural tubes and
rosettes, with rare mitosis (Figure 6).
The omental implants were composed
of nodular mature glial tissue (Figure 7).
A diagnosis of immature teratoma
(Grade 1) with multiple glial implants in
omentum (Grade 0) was made.
Because of a FIGO 1A and grade 1
differentiation tumor, we decided not to
give chemotherapy. Sometimes, a
primary site benign tumor will have a

Figure 6:Immature teratoma with
neuroepithelial rosette formation
(H&Ex10).

Figure 7: Glial implants in omental
tissues (H&Ex10).
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Discussion
Ovarian masses in children are different
from those of adults regarding
histopathological, clinical and prognostic
properties, and methods of diagnosis
and treatment.12Ovarian pathologies
arise in a rather immature base
physically,
hormonally,
and
immunologically. Since the pelvic region
is superficial and at the same time its
localization is higher and closer to the
median plane compared to the adult,
ovarian pathologies may be diagnosed
at an earlier stage and easier compared
to the adults.12,13
The
radiological
and
laboratory
examinations of our 7-year-old patient
with increasing abdominal swelling and
pain, in addition to nausea and vomiting
complaints for the last 6 months,
revealed a mass located close to the
median plane with both solid and cystic
components that completely filled the
abdomen.
Immature teratomas are lesions that
may include all three germ cell layers
like
mature
teratomas.3Immature
components
are
commonly
of
mesenchymal or ectodermal origin.
Immature neuroectodermal tissue is the
easiest to distinguish among all other
tissues.
Immature teratomas are
distinguished from mature teratomas by
their malignant clinical progression,
being observed at younger ages
(commonly in the first 2 decades), being
more rare and generally unilateral, and
their including histologically immature or
embryonic
cells.4,5
Patients
may
sometimes admit to clinics with limbic
encephalitis-like rare paraneoplastic
syndrome.14

Immature teratomas constitute 3% of all
ovarian teratomas, 1% of all ovarian
cancers, and 20% of malignant germ
cell ovarian tumors.3,6
The malignancy risk increases with the
rate of increase of neuroepithelial
tissues
in
immature
teratomas.
Peritoneal gliomatosis is a rare situation
where mature glial implants are
detected on the peritoneum, and the
majority
are
immature
teratoma
15,16
related.
Gliomatosis peritonei was
first defined in 1905 as the co-existence
of ovary-related teratoma and mature
glial tissues over the peritoneum and
omentum.17Approximately 100 cases
have been reported in literature by this
time.18
The presence of mature glial implants
that accompany immature teratomas
may be considered as an indicator of
good prognosis independent from the
stage of the primary tumor.19The
formation mechanism of peritoneal or
omental neuroepithelial implants is not
yet clearly defined but, two different
hypothesis have been presented.
According to the first hypothesis, these
glial implants are genetically related to
the primary tumor. It is related to the
angio cephalic distribution due to the
capsular
defect
which
arises
spontaneously or as a result of surgical
intervention.20According to the second
hypothesis—which
is
commonly
accepted—glial cells are genetically
independent from the primary tumor and
arise from normal cells that originate
from
peritoneum
or
neighboring
mesenchymal tissues. These cells are
considered pluripotent mullerian stem
cells that have introduced the metastatic
process as a result of a neoplastic
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stimulation with an unknown origin.21
Some of the teratoma cases with
recurrence may be considered related to
tumor prone syndrome. It has been
believed that one or more types of
peritoneal cells facilitate tumor formation
as a result of exogenous or endogenous
neoplastic stimuli in tumor prone
syndrome.22
Glial fibrillary acidic protein (GFAB) is a
protein that is produced within
astrocytes of growth stage, and a dense
presence in samples obtained from glial
implants is an indicator of good
differentiation and maturity.23
In
patients
with
extra-ovarian
involvement,
the
appearance
of
immature teratoma related glial implants
gains prognostic importance. Mature
glial cells detected in peritoneum or
lymph nodes do not affect the prognosis
negatively.
These
glial
implants
evaluated as grade 0 include mostly
mature tissue. Gliomatosis peritonei is
particularly observed in women with
immature ovarian teratoma, but may
very rarely be seen in patients who
underwent ventriculoperitoneal shunt
due to hydrocephalus or during
pregnancy.24,25
Conservative surgery is generally the
first-line
treatment
for
immature
teratomas. Chemotherapy with the
surgery has been reported to affect the
prognosis positively.27-29 Chemotherapy
is not necessary in the presence of
mature glial implants in immature
teratomas; however, it has been
observed
that
concomitant
chemotherapy induces the maturation of
the implants in case these glial implants

are immature.27The incidence of tumor
recurrence is increased with factors
such as tumor stage, capsular
involvement, vascular invasion, or the
growth pattern of the tumor in immature
teratomas.23
In the literature review of Chou et al.,
the prognosis of 65 cases with
gliomatosis peritonei has been reported
good
after
primary
surgical
treatment.15,26
In patients with immature teratoma
including
mature
glial
implants,
malignant tumor lesions may be
observed late after the first surgery.
Therefore, long-term follow-up of these
patients is recommended.7
We have followed up on our 7-year-old
patient with immature teratoma and
mature gliomatosis peritonei in the
omental tissue after the primary surgical
treatment for 3 months without any
recurrence.
Conclusion
Immature teratomas belong to the germ
cell tumor group, frequently observed in
childhood. Gliomatosis peritonei is the
distribution of the neural tissue within
the teratomas into the abdomen,
particularly to the omentum and
peritoneum. It is important that surgeons
perform a post-operative clinical followup and help with the planning of
additional treatments. They must also
be sure to properly sample cases with
peritoneal or omental gliomatosis of
prognostic value that accompany
immature teratomas.

Immature teratoma of the ovary with gliomatosis peritonei

6

Proceedings in Obstetrics and Gynecology, 2016;6(1):6

References
1. Koulos JP, Hoffman JS, Steinhoff MM.
Immature teratoma of the ovary.
Gynecol Oncol. 1989 Jul;34(1):46-9.
http://dx.doi.org/10.1016/00908258(89)90104-2PubMed
PMID:
2737525.
2. Koonings PP, Campbell K, Mishell DR
Jr, Grimes DA. Relative frequency of
primary ovarian neoplasms: a 10-year
review.
Obstet
Gynecol.
1989
Dec;74(6):921-6.
PubMed
PMID:
2685680.
3. Schmidt D, Kommoss F. [Teratoma of
the ovary. Clinical and pathological
differences
between
mature
and
immature teratomas]. Pathologe. 2007
May;28(3):203-8.
http://dx.doi.org/10.1007/s00292-0070909-7German.
PubMed
PMID:
17396268.
4. Outwater EK, Siegelman ES, Hunt JL.
Ovarian teratomas: tumor types and
imaging characteristics. Radiographics.
2001
Mar-Apr;21(2):475-90.
http://dx.doi.org/10.1148/radiographics.2
1.2.g01mr09475
PubMed
PMID:
11259710.
5. Heifetz SA, Cushing B, Giller R, Shuster
JJ, Stolar CJ, Vinocur CD, Hawkins EP.
Immature
teratomas
in
children:
pathologic considerations: a report from
the combined Pediatric Oncology
Group/Children's Cancer Group. Am J
Surg Pathol. 1998 Sep;22(9):1115-24.
http://dx.doi.org/10.1097/00000478199809000-00011PubMed
PMID:
9737245.

7. England RA, deSouza NM, Kaye SB.
Gliomatosis peritonei: MRI appearances
and its potential role in follow up. Br J
Radiol.
2007
May;80(953):e101-4.
http://dx.doi.org/10.1259/bjr/16457460
PubMed PMID: 17638834.
8. Zaloudek CF. Tumors of female genital
tract Part A Ovary, fallopian tube and
broad and round ligaments. In: Fletcher
C, editor. Diagnostic histopathology of
tumors. 3rd ed, Vol 1. China: Churchill
Livingstone, Elsevier; 2007. p. 567-651.
9. Marsaudon X, Fermeaux V, Mathonnet
M. [Peritoneal pseudo-carcinosis in a
young woman: peritoneal gliomatosis].
Gastroenterol Clin Biol. 2005 JunJul;29(6-7):740-2.
French.
http://dx.doi.org/10.1016/S03998320(05)82165-7PubMed
PMID:
16142011.
10. Zanetta G, Bonazzi C, Cantù M,
Binidagger S, Locatelli A, Bratina G,
Mangioni C. Survival and reproductive
function after treatment of malignant
germ cell ovarian tumors. J Clin Oncol.
2001 Feb 15;19(4):1015-20. PubMed
PMID: 11181664.
11. Gershenson
DM.
Fertility-sparing
surgery for malignancies in women. J
Natl Cancer Inst Monogr. 2005;(34):437.
http://dx.doi.org/10.1093/jncimonograph
s/lgi011PubMed PMID: 15784822.
12. Schultz KA, Ness KK, Nagarajan R,
Steiner ME. Adnexal masses in infancy
and childhood. Clin Obstet Gynecol.
2006
Sep;49(3):464-79.
http://dx.doi.org/10.1097/00003081200609000-00007PubMed
PMID:
16885654.

6. Quirk JT, Natarajan N. Ovarian cancer
incidence in the United States, 19921999.
Gynecol
Oncol.
2005
May;97(2):519-23.
http://dx.doi.org/10.1016/j.ygyno.2005.0
2.007PubMed PMID: 15863154.

Immature teratoma of the ovary with gliomatosis peritonei

7

Proceedings in Obstetrics and Gynecology, 2016;6(1):6

13. Fawcett SL, Gomez AC, Barter SJ,
Ditchfield M, Set P. More harm than
good? The anatomy of misguided
shielding of the ovaries. Br J Radiol.
2012
Aug;85(1016):e442-7.
http://dx.doi.org/10.1259/bjr/25742247E
pub
2011
Nov
17.
PubMed
PMID:22096220
14. Deodhar KK, Suryawanshi P, Shah M,
Rekhi B, Chinoy RF. Immature teratoma
of the ovary: a clinicopathological study
of 28 cases. Indian J Pathol Microbiol.
2011
Oct-Dec;54(4):730-5.
doi:
10.4103/0377-4929.91508.
PubMed
PMID: 22234099.
15. Chou JS, Wu HP, Yu FT, Hu WM.
Pathological case of the month.
Immature
ovarian
teratoma
with
gliomatosis peritonei. Arch Pediatr
Adolesc Med. 1998 Mar;152(3):301-2.
doi:10.1001/archpedi.152.3.301.
PubMed PMID: 9529473.
16. Sait K, Simpson C. Ovarian teratoma
diagnosis and management: case
presentations. J Obstet Gynaecol Can.
2004 Feb;26(2):137-42. PubMed PMID:
14965479.
17. Benirschke K, Easterday C, Abramson
D. Malignant solid teratoma of the ovary.
Report of three cases. Obstet Gynecol.
1960 Apr;15(4):512-21. PubMed PMID:
13798885.
18. Khan J, McClennan BL, Qureshi S,
Martell M, Iyer A, Bokhari SJ. Meigs
syndrome and gliomatosis peritonei: a
case report and review of literature.
Gynecol Oncol. 2005 Aug;98(2):313-7.
http://dx.doi.org/10.1016/j.ygyno.2005.0
3.048 PubMed PMID: 15963555.
19. Robboy SJ, Scully RE. Ovarian
teratoma with glial implants on the
peritoneum. An analysis of 12 cases.
Hum Pathol. 1970 Dec;1(4):643-53.
http://dx.doi.org/10.1016/S00468177(70)80062-4
PubMed
PMID:
5521737.

20. Calder CJ, Light AM, Rollason TP.
Immature ovarian teratoma with mature
peritoneal metastatic deposits showing
glial, epithelial, and endometrioid
differentiation: a case report and review
of the literature. Int J Gynecol Pathol.
1994
Jul;13(3):279-82.
http://dx.doi.org/10.1097/00004347199407000-00013
PubMed
PMID:
7928061.
21. Ferguson AW, Katabuchi H, Ronnett
BM, Cho KR. Glial implants in
gliomatosis peritonei arise from normal
tissue, not from the associated
teratoma.
Am
J
Pathol.
2001
Jul;159(1):51-5.
http://dx.doi.org/10.1016/S00029440(10)61672-0PubMed
PMID:
11438453.
22. Best DH, Butz GM, Moller K, Coleman
WB, Thomas DB. Molecular analysis of
an immature ovarian teratoma with
gliomatosis peritonei and recurrence
suggests genetic independence of
multiple tumors. Int J Oncol. 2004
Jul;25(1):17-25.
http://dx.doi.org/10.3892/ijo.25.1.17
PubMed PMID: 15201985.
23. Gheorghisan-Galateanu A, Terzea DC,
Carsote M, Poiana C. Immature ovarian
teratoma with unusual gliomatosis. J
Ovarian Res. 2013 Apr 16;6(1):28.
http://dx.doi.org/10.1186/1757-2215-628PubMed PMID: 23590935.
24. Das CJ, Sharma R, Thulkar S,
Mukhopadhyay S, Deka D, Mannan R.
Mature
ovarian
teratoma
with
gliomatosis peritonei--a case report.
Indian
J
Cancer.
2005
JulSep;42(3):165-7.
http://dx.doi.org/10.4103/0019509X.17064PubMed PMID: 16276020.
25. Shelekhova KV. [Peritoneal gliomatosis
in immature ovarian teratoma]. Arkh
Patol.
2008
Sep-Oct;70(5):34-5.
Russian. PubMed PMID: 19137782.

Immature teratoma of the ovary with gliomatosis peritonei

8

Proceedings in Obstetrics and Gynecology, 2016;6(1):6

26. Mrabti H, El Ghissassi I, Sbitti Y, Amrani
M, Hachi H, Errihani H. Growing
teratoma syndrome and peritoneal
gliomatosis.
Case
Rep
Med.
2011;2011:123527.
http://dx.doi.org/10.1155/2011/123527E
pub 2011 Apr 7. PubMed PMID:
21541214.
27. Harms D, Jänig U, Göbel U. Gliomatosis
peritonei in childhood and adolescence.
Clinicopathological study of 13 cases
including immunohistochemical findings.
Pathol Res Pract. 1989 Apr;184(4):422http://dx.doi.org/10.1016/S034430.
0338(89)80038-XPubMed
PMID:
2726609.
28. Williams S, Blessing JA, Liao SY, Ball
H, Hanjani P. Adjuvant therapy of
ovarian germ cell tumors with cisplatin,
etoposide, and bleomycin: a trial of the
Gynecologic Oncology Group. J Clin
Oncol. 1994 Apr;12(4):701-6. PubMed
PMID: 7512129.
29. Segelov E, Campbell J, Ng M, Tattersall
M, Rome R, Free K, Hacker N,
Friedlander
ML.
Cisplatin-based
chemotherapy for ovarian germ cell
malignancies: the Australian experience.
J Clin Oncol. 1994 Feb;12(2):378-84.
PubMed PMID: 8113845.

Immature teratoma of the ovary with gliomatosis peritonei

9

