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» Immature teratomas are rare in adults, especially in the suprasellar region.

* The consideration of immature teratoma is essential in the differential diagnosis, especially when dealing with the

tumors in the midline structure.

» Immature teratoma is a malignant tumor requiring multimodal therapy for the best patient outcome.

Introduction

rimary brain tumors are uncommon com-
pared to brain metastases. Histomorpho-
logically diagnosed primary brain tumors
include glioblastoma, astrocytoma, oligo-
dendroglioma, ependymoma, medullo-
blastoma, meningioma, germ cell tumor, and lymphoma
[1]. Germ cell tumors (GCTs) are sporadic, constituting
0.3-0.6% of all primary central nervous system (CNS)
tumors. They are categorized into germinomatous, non-
germinomatous, and subtypes. Teratomas, a subtype
of non-embryonal GCTs, make up only 18-20% of all
GCTs and, consequently, only 0.1-1.5% of all intracra-
nial tumors. Teratomas can coexist with other germline
elements such as germinomas, yolk sac tumors, and em-
bryonal carcinomas [2, 3]. Teratomas have a higher inci-
dence in children, with a frequency of 1.8-5% in adults
and over 15% in children in East Asian countries like
Japan, Korea, and Taiwan. The composition of teratomas
is distinctive as they originate from all germ cell layers
endoderm, ectoderm, and mesoderm [4, 5]. Based on
histologic findings, teratomas are classified as mature,
immature, and malignant, with incidences of 60%, 25%,
and 15%, respectively [3-5]. Immature teratomas consist
of components resembling fetal tissue, often mixed with
elements of mature tissue. Teratomas and other GCTs
primarily occur in midline structures of the brain, in-
cluding the third ventricle, the suprasellar region, and the
pineal region. These tumors carry a poor prognosis and
are considered malignant [4-6]. Therefore, appropriate
treatment strategies can significantly affect the patient
outcomes. Despite the rarity and limited reports of tera-
tomas cases, in this study we present a case of immature
teratomas in the suprasellar region of a young male.

Case Presentation

A 20-year-old male presented to the emergency depart-
ment with a chief complaint of generalized weakness for
the past seven days. He was also experiencing progres-
sively worsening headaches in the past three months,

with the severity escalating in the past month. The pain
was described as if being tied up and affecting the en-
tire head. Initially, he could tolerate the pain, but in the
past week, the headaches became unbearable and did
not respond to oral analgesics, suggesting an increase in
intracranial pressure. The patient also reported blurred
vision in the past month. No other relevant history was
associated with the current complaint.

Clinical findings

Magnetic resonance imaging (MRI) of the brain with
a gadolinium contrast agent was performed (Figure 1)
due to progressive headache, blurred vision, and general
weakness. The results reveal a multilocular cystic mass
in the suprasellar region surrounded by vasogenic ede-
ma. The cystic mass had compressed the anterior cavern-
ous sinus and the posterior medulla oblongata, and had
occluded the third ventricle, leading to hydrocephalus
due to the blockage of the third ventricle. Tumor serum
markers, such as beta-human chorionic gonadotropin
(beta-hCG) and alpha-fetoprotein (AFP), were assayed
at 2.3 mIU/mL and 2.34 ng/mL, respectively, all of
which were within normal limits.

Initially, a medium-pressure ventriculoperitoneal (VP)
shunting was performed due to hydrocephalus. Follow-
ing the treatment, there was a significant improvement
in the headache. Gross tumor resection was carried out
utilizing an interhemispheric anterior transcallosal ap-
proach. A horizontal midline incision was made, fol-
lowed by a 4x4 cm craniotomy. Identification of midline
structures was achieved by exposing the corpus callosum
and ventricular system (Figure 2A). An approximately
1.5-cm incision was made to the genu of the corpus cal-
losum to directly visualize the mass (Figure 2B). Me-
ticulous intraventricular tumor dissection of the lamina
terminalis cause the exposure of the inferior border of
the tumor. Then, the tumor resection was conducted us-
ing an ultrasonic aspirator to debulk the tumor. Macro-
scopically, a gross and complete resection was achieved
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Figure 1. Preoperative brain MRI ' CINS
A and B) Axial view of (A) T1-weighted and (B) T2-weighted contrast images showed a multilocular mass arising from the
suprasellar region, which compressed the ventricular system, causing obstructive hydrocephalus; C and D) Sagittal view of (C)
T1-weighted and (D) T2-weighted contrast images; E & F) Coronal view of (E) T1 & (F) T2-weighted contrast images
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Figure 2. Intraoperative view
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A) Exposure of the corpus callosum, B) The ventricular part of the tumor was exposed directly after opening the corpus cal-
losum, C) Gross total removal was achieved with preservation of the surrounding neurovascular structure

with good preservation of the surrounding neurovascular
structures (Figure 2C).

The histopathological finding was the immature terato-
mas (Figure 3). The components of the stratum corneum
included ectoderm, adipocytes as mesoderm compo-
nents, and endoderm components such as gastrointes-
tinal and respiratory epithelia. Multi-layered rosettes
surrounding mesenchymal progenitor cells were also
identified. After surgery, the patient developed diabetes
insipidus, a common complication of suprasellar tumor
resection. Vasopressin and steroids were administered,
and he recovered after 16 days of post-operative treat-
ment. The patient was periodically followed up for up to
6 months, during which no signs of infection, seizures,
or neurological deficits were observed. Post-operative
imaging evaluation using MRI showed complete tumor
resection (Figure 4).

Discussion

The GCTs originate from primordial germ cells found
in neural tissues during early embryonic development,
leading to histological and immunostaining features and
some genetic alterations similar to the off-axis neural net-
work components. Teratoma is one of the GCTs. Mixed
and malignant subtypes of the CNS teratomas account
for approximately 0.5-1% of adult primary intracranial
tumors. The most of the CNS teratomas is found in the
midline area, especially in the pineal region. The CNS
GCTs in the pineal region are more common in males
than in females [7, 8]. However, we encountered a con-
flicting case where a male patient in his early twenties
had a teratoma in the suprasellar region. Tumors in the
suprasellar region exhibit a wide range of clinical mani-

festations. From an anatomical perspective, visual im-
pairment can occur due to the compression of the optic
chiasm. However, non-communicating hydrocephalus
may be developed, due to the compression of the ven-
tricular system, by the posterior displacement, which is
rare. The common signs of increased intracranial pres-
sure, resulting from masses or hydrocephalus, include
headache, nausea, vomiting, and seizures [7, 8]. Tumor
serum markers such as beta-hCG and AFP, secreted by
the GCTs, can be measured to help diagnose [9]. Patients
report general weakness and progressive headaches as
their predominant symptoms.

In our case, there was an evidence of increased intra-
cranial pressure but it did not specifically indicate the
possible location of the mass. Tumor serum markers
were at a normal level and, thus, no specific diagnosis
was possible. A head MRI with gadolinium enhance-
ment revealed a lobular cystic mass in the suprasellar
region compressing the ventricular system, and caus-
ing obstructive hydrocephalus. An emergency shunting
procedure was performed to divert cerebrospinal fluid
and reduce intracranial pressure. Complete resection of
the tumor was then carried out seven days later. Tumors
were removed using an interhemispheric transcallosal
approach. After the incision of the ventricle wall, the tu-
mor was exposed. Meticulous gross resection was then
performed to minimize injury while accessing the supra-
sellar region where the base of the tumor was located.
Although several complications, such as post-operative
seizures, hemiparesis, and transient short-term memory
deficit, have been reported, they did not occur in our pa-
tient. The subfrontal approach may be recommended for
the patient, but there was a risk of injury in the frontal
lobe [10].
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Figure 3. Microscopic view
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A) Epidermoid cyst layered by squamous epithelial cells with keratin (HE staining at x40 magnification); B) Mesoderm com-
ponent consists of lipid cells (yellow arrow) (HE staining at X400 magnification); C and D) Endoderm components including
(C) gastrointestinal (red arrow) and (D) respiratory epithelial cells (HE staining at x100 and x400 magnifications); E and F)
Immature neuroepithelial component formed a multilayer rosette surrounded by primitive mesenchymal cell (HE staining at

x40 and %400 magnifications)

The transcallosal approach is a surgical technique in-
volving an incision in the corpus callosum to gain direct
access to the lateral ventricle and lamina terminalis. This
approach is commonly employed for intraventricular
lesions, beginning with the dissection of the interhemi-
spheric fissure to expose the corpus callosum [11]. The
incision at the genu of the corpus callosum was made
between the pericallosal arteries, entering the frontal
horn and identifying the foramen of monro to expose
the rostrum of the corpus callosum and the pre-commis-
sural cistern. The arachnoid was dissected to expose the
lamina terminalis, hypothalamic region, and precallosal
branches at the bottom of the fissure. Complications
of this procedure have been reported, including hydro-

cephalus (33.8%), transient hemiparesis (30.8%), sei-
zures (18.5%), and short-term memory deficits (9.2%)
[10-12]. Based on our experience, hydrocephalus might
occur, typically requiring only temporary cerebrospinal
fluid diversion. We employed external ventricular drain-
age for evaluating and monitoring impending hydro-
cephalus.

The histopathological findings of our study supported
the existence of three germ cell layers: The stratum cor-
neum representing ectoderm, lipid cells as mesoderm
components, and endoderm components such as gastro-
intestinal and respiratory epithelium. These findings are
characteristic of an immature teratoma. Mature terato-
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Figure 4. Post-operative brain MRI

A and B) Axial view of (A) T1-weighted and (B) T2-weighted contrast images, which shows no residual mass; C and D) Sagittal
view of (C) T1-weighted and (D) T2-weighted contrast images; E and F) Coronal view of (E) T1- weighted and (F) T2-weighted
contrast images
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mas exhibit a favorable 10-year survival rates of 90-93%
with radical surgical removal. In contrast, survival rates
for immature teratomas range from 50 to 70 years. Im-
mature teratoma is a malignant tumor requiring multi-
modal therapy for the best patient outcome [7-9, 12] we
present a 31-year-old female who presented with inter-
mittent headache and oligomenorrhea of over 10 years’
duration. Imaging revealed a large suprasellar mass with
sellar extension. The patient underwent an endoscopic
endonasal trans-sphenoidal surgery to resection of the
mass. Clinical, radiological, and operative findings from
this patient were initially considered to be Rathke’s cleft
cyst (RCC). However, since this is a rare case, more re-
search is needed to understand the outcome and deter-
mine the best treatment for patients.

Conclusion

Immature teratomas are rare in adults, particularly in
the suprasellar region. Therefore, the consideration of
immature teratomas or GCTs is essential for the differ-
ential diagnosis, especially when dealing with tumors in
the midline area. It is classified as a malignant brain tu-
mor. Due to the rarity of this case and the limited number
of reported cases, further research is needed to determine
the optimal treatment.
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