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Abstract

Background: Congenital intracranial teratomas are
extremely rare tumors, which may extend through the
extracranial structures, namely orbit, and pose difficulties
in determining of original site and also in the surgical
procedures.

Methods and materials: In this paper, we presented two
newborn male monozygotic twins in which only one twin
had a proptosis of the right eye. The magnetic resonance
imaging (MRI) revealed a huge tumor along a trigeminal
nerve that involved orbit, wall of cavernous sinus,
infratemporal fossa, and brain stem. Because of the large
involvement of this tumor, the patient underwent a
subtotal resection of the middle cranial fossa and
debulking of intra orbital portion. The histopathological
findings demonstrated a congenital immature teratoma.

Result: To date, the patient is treated with adjuvant
chemotherapy, and the other twin remains healthy, with
normal brain CT scan.

Conclusion: To our knowledge, given the low incidence of
congenital teratomas, there is no certain treatment for
these tumors, and perhaps this report is the first case of
congenital immature teratoma presented in intracranial or
orbital structures in only one monozygotic twin.
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Introduction
Congenital tumors are rare, representing less than 1% of all

childhood tumors. Of these, 10% arise from the central
nervous system, and approximately 30-50% are teratomas
[1,2]. The most common site for congenital teratomas is the
sacrococcygeal region, however they also occur in the neck,
mediastinum, orbit, and intracranial region [1,3,4].

Teratomas are approximately 0.5% of all intracranial tumors
[1,4]. which may extend into the extra cranial structures such
as neck or orbit [5-7].

Generally, teratomas are true neoplasm derived from
pluripotent cells and composed of tissues originating from all
three germinal layers: endoderm, mesoderm, and ectoderm
[8-10]. They also have a heterogeneous histologic appearance
that may include cystic or solid areas with organoid patterns,
as well as mature or immature components [3,11].

Although congenital intracranial immature teratomas are
very rare lesions, they are sometimes large enough to
endanger life. They are usually hemorrhagic, preventing easy
surgical removal, and resulting in a dismal prognosis [12,13].

Thus, we presented an unusual case of a huge immature
congenital teratoma with an extension through the intracranial
cavity and also orbit in one newborn male monozygotic twin.
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Methods and Materials

Case report
Two male monozygotic twins were born by cesarean

delivery at 34 weeks of gestation following an uneventful
gestation and regular prenatal examinations.

The first infant had a birth weight of 2,300 g, length of 47
cm, head circumference of 33.5 cm, and an Apgar’s score of 10
at 1 min, and the measurement of second-born infant’s
weight, length, head circumference, Apgar’s score were 2,200
g, 46 cm, 33 cm, and 10 at 1 min, respectively. Although all of
these physical factors were normal and no family history of
congenital malformations were mentioned by parents, who
also had a healthy 7-year-old boy, immediately after birth, the
first twin revealed a proptosis of right eyeball, whereas the
second one was completely healthy.

On examination, the patient had a unilateral proptosis of
the right eye. The proptosis was axial, non-reducible, and was
accompanied by a huge chemosis hiding partially the eyeball.
However, pupils were reactive to light, and eye movements
appeared to be full. In addition, the infant did not have any
other systemic abnormality.

Magnetic resonance imaging (MRI) demonstrated a large
heterogeneous mass containing both solid and cystic
components extending through orbit, middle fossa,
infratemporal fossa, and brain stem (Figure 1). A mass was 3 ×
3 × 5 cm in the intracranial cavity with an extension about 3
cm through the infratemporal fossa.

Figure 1 MRI revealed cystic mass in the right middle cranial
fossa with extension in to the orbital region and brain stem
which showed heterogeneous enhancement after
gadolinium injection. (A: T1-weighted MRI, B,C,D: T2-
weighted images, E,F,G: T1-weighted after gadolinium
contrast)

The patient underwent a middle fossa craniotomy.
Interoperatively, spread of the tumor along the trigeminal
nerve was detected. The tracing was from the enlarged
superior orbital fissure along the lateral wall of cavernous
sinus and then into the middle cranial fossa, which passed

down through the tentorium to the brainstem. Additionally,
the tumor had an extracranilal extension to the right
infratemporal fossa through foramen ovale and foramen
spinosum.

Considering the optic nerve involvement, it was advised that
complete excision carried a high risk of visual impairment and
thus a more conservative approach should be taken.
Therefore, subtotal resection of the middle cranial fossa and
debulking of the orbital portion of tumor were performed, but
the intra orbital part and the brainstem portion left to avoid
damaging normal structures.

Postoperatively, the infant was transferred to neonatal
intensive care unit and neurological examinations were
normal. Then, the patient recovered well and was discharged
after 5 days.

Macroscopically, the tumor was grayish-tan and fleshy, with
small cysts filled with mucinous fluid and foci of hemorrhages.
Histopathological examination of the excised tissue indicated a
variety of tissues derived from all germinal layers. Squamous
nests, choroid plexus papillary structure and respiratory
epithelium (Figure 2A), mucinous glands, and cysts were
identified. Additionally, in 2 LPF/slides, solid sheets of
primitive neuroepithelial tissue with rosettes and abortive
channel formations were observed (Figure 2B). Small islands of
hyaline cartilage were also noted in the background of fetal
mesenchymal tissue (Figure 2C) and necrosis was scattered.
Considering the evaluation of neural components and grading
of tumor, histologic diagnosis was consistent with an immature
congenital teratoma, Norris grade 2.

To date, the patient is survived after 3 months and treated
with adjuvant chemotherapy, and the non-affected twin is
completely healthy.

Discussion
Teratomas are the most frequent type of congenital CNS

tumors [14,15] which may arise in several locations, including
midline, cerebral hemispheres, pineal, hypothalamic area,
suprasellar region, 3rd ventricle [16,17] and less frequently in
basal ganglia, cavernous sinus, and cerebellopontine angle
[4,18] However, since the brain is replaced by tumor,
identifiable anatomical landmarks may be lost, making it
practically impossible to determine the exact site of origin
[19-21].

Generally, several forms of fetal intracranial teratomas have
been described, including huge tumors replacing the
intracranial contents, smaller ones producing hydrocephalus,
large intracranial teratomas with extension into the orbit,
pharynx, oral cavity, or neck, and incidentally discovered
tumors in stillborn infants [22]. Similar to the reports that
intracranial teratomas may erode through the skull and extend
into the extra cranial structures, [5-7] in the present case, the
teratoma was extending along the trigeminal nerve from the
brainstem, through the infratemporal fossa, along the lateral
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wall of cavernous and then into the superior orbital fissure,
which were relatively uncommon areas for congenital
teratomas. Since it was a huge mass of teratoma in both
intracranial and orbital structures, identification of the exact
original site of teratoma was very difficult and led us to classify
this lesion both as a congenital intracranial teratoma and a
congenital orbital teratoma.

Intriguingly, congenital orbital teratomas are extremely rare.
They present with unilateral proptosis [23,24] and may be
infrequently accompanied by intracranial extension from an
adjacent space, such as the paranasal sinuses, pterygopalatine
fossa, or cavernous sinus which may result in a challenge in the
surgical procedure, as occurred in our case [24].

Figure 2A) Mature elements such as squamous nests, papillary structures (choroid plexus), and mucinous glands are noted as
well as ciliated respiratory epithelium. (B) Mature parts (mostly respiratory mucosa) are seen in the left side and immature
neuroepithelium in the right. (C) Cartilaginous islands are embedded in the center between mesenchymal and respiratory
tissues

Histologically, the teratomas are classified into three groups,
based on the specific types of cells and tissues present in the
tumor. These are (1) mature teratomas that contain fully
differentiated tissues of ectoderm, mesoderm, and endoderm;
(2) immature teratomas that consist of cell populations that
retain their embryological features and contain primitive
components from all or any of the germ cell layers; and (3)
malignant teratomas that contain malignant components of
germ cells and embryonic undifferentiated cells [4,25,26].
Given the histopathological examination of our specimen, this
lesion derived from all three germ cell layers with no
malignant elements, and was consistent with an immature
teratoma.

Some reports indicated that immature teratomas could be
differentiated into mature teratomas [27,28] Fukuoka et al.
suggested that, chemotherapeutic treatment diminished the
aggressiveness and hemorrhagic nature of the tumor and
allowed a second surgery to complete resection of tumor. They
presented a case of congenital intracranial immature teratoma
of the posterior fossa which differentiating into mature
teratoma, after completion of 8 courses of neoadjuvant
chemotherapy [27].

Congenital intracranial teratoma in newborns are quite
common, according to our knowledge and literature review,
immature teratoma tracing trigeminal nerve pathway in a
monozygotic twin is an exceptionally rare event. Although
congenital intracranial immature teratomas are very rare
lesions, the prognosis in cases of congenital intracranial
teratoma is extremely poor, with a mortality rate around

90%. In majority of the cases, it ends in intrauterine fetal death
or death shortly after birth [12,13].

Intra uterine ultra sonography plays an important role in
detecting intracranial teratoma and associated
hydrocephalous.

Conclusion
Although there have been few reports of successful

chemotherapy for congenital immature teratomas, it is
reasonable to support this idea that treating patients with
adjuvant chemotherapy may be effective when the surgical
resection is incomplete, as the tumors are often very large and
involve critical brain structures, and in particular if the
teratoma is of the immature type31, as was detected in the
present case. However, the outcome for infants with
intracranial teratomas remains very poor despite earlier
detection, improvement in surgical techniques, and
chemotherapeutic regimens.

Generally, to our knowledge it is the first report of
congenital immature teratoma detected in intracranial or
orbital structures in one monozygotic twin, while the other
reports have been described only some rare cases of
intracranial teratoma twin fetus in fetus [29]. Additionally,
since the second twin is completely healthy, hypothesis of
twin-to twin metastasis [30] or primary familial origin [31]
described previously in monozygotic twins with
neuroblastoma, were not mentioned in our monozygotic twins
with teratoma.
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