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Abstract
Teratomas are germinal cell tumors originating from all three germ 
cell layers.  When intracranial in location, they typically occur in 
the pineal or suprasellar regions.  Ruptured intracranial teratomas 
are exceedingly rare.  The authors report a case of a 34-year-old 
woman with a ruptured fourth ventricular mature teratoma that was 
treated with open surgery. The patient initially presented complaints 
of headache, nausea, and dizziness.  CT scan demonstrated a 
mixed density lesion in the fourth ventricle and hypodensity lesions 
in bilateral lateral ventricles.  MRI imaging revealed a complex 
fourth ventricular lesion and high T1 signal bilaterally in the lateral 
ventricles.  A ruptured fourth ventricular teratoma was suspected 
and the patient was taken for surgery. Histopathology confirmed 
the diagnosis. Due to CSF leaking from her wound she ultimately 
underwent a ventriculoperitoneal shunt procedure several days later 
for persistent pseudomeningocele and hydrocephalus.  A review 
of the literature is performed. Spontaneous rupture of intracranial 
mature teratomas is seldom encountered. The later atypical 
presentation may be attributed to the tumor’s unusual location, 
precluding the more typical visual or endocrine abnormalities which 
may have otherwise resulted in an earlier diagnosis.
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presented with acute onset nausea, headache, and dizziness that 
occurred while sitting at work.  After seeking medical attention, she 
was found to be neurologically intact on physical exam.  CT scan 
of the head was performed and demonstrated a mixed density mass 
in the fourth ventricle with peripheral calcifications, septations, and 
soft tissue components. Hypodense lesions were seen in the lateral 
ventricles, third ventricle, quadric geminal cistern, subarachnoid 
space, and interhemispheric fissure.  The lesions in the lateral 
ventricles demonstrated hypo attenuations as low as -160 Hounsfield 
Units, consistent with fat.  Ventriculomegaly was also evident, 
due outlet obstruction of the fourth ventricle (Figure 1A,1B). MRI 
also confirmed the presence of a fat-containing mass in the fourth 
ventricle, with scattered fat droplets in the same places seen on CT 
(Figure 1C,1D).

Operation

The patient was taken to the operating room where she was placed 
in the prone position with her head secured in a Mayfield head holder.  
A suboccipital craniotomy was performed including resection of the 
posterior C1 arch.  Once the dura was opened, the mass could be 
seen protruding in the midline from the foramen of Magendie.  A 
telovelar approach to the fourth ventricle was performed, allowing 
adequate access for a gross total resection.  A very small portion of 
tumor capsule adherent to the floor of the fourth ventricle was left 
behind given the potential for significant complication.  The dura was 
closed in a watertight fashion using a suturable dural substitute and 
tissue sealant glue.  The patient tolerated the procedure well without 
any intraoperative complication.

Pathological findings

Histopathological examination revealed a multi-cystic mass 
comprised of tissues from all three embryonal cell layers: epidermis 
and cutaneous appendages (ectoderm); fat, bone, and muscle 
(mesoderm); cavities lined with respiratory type ciliated epithelium 
and mucinous epithelium (endoderm). Additionally, one specimen 
contained a 2 mm x 5 mm bony structure. The final pathology report 
confirmed the diagnosis of a mature cystic teratoma (Figure 2A-2C).

Introduction
Intracranial teratomas are very rare mass lesions. Though there 

are reports of ruptured extracranial teratomas in the literature [1-
3], spontaneous rupture of intracranial mature teratomas is seldom 
encountered.  The authors report a ruptured fourth ventricular 
mature teratoma with its content migrating superiorly into the 
bilateral lateral ventricles.

Case Report
History and presentation

A 34-year-old female with a 10-year history of migraines 
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Discussion
As one of six subtypes of germ cell tumors classified by the World 

Health Organization, teratomas derive from all three of the germ cell 
layers [4]. Although usually found in a mature benign form, they can 
also take the form of immature fetal appearing tissue and have the 
potential for malignant transformation [5]. Histologically, they often 
contain cystic and solid elements, containing fully differentiated tissue 
organized in a fashion resembling its associated organ.  Frequently 

Postoperative course

She remained neurologically intact following the procedure, 
the patient was discharged to inpatient rehabilitation at physical 
therapy’s recommendation. She returned several weeks later with a 
pseudomeningocele and CSF leaking from her wound.  She was taken 
back to the operating room for duraplasty, however ultimately underwent 
a ventriculoperitoneal shunt procedure several days later for persistent 
pseudomeningocele and hydrocephalus.

Figure 1: Imaging study of the ruptured intracranial teratoma. A. Non-contrast CT, low density lesion in the fourth ventricle; B. Non-contrast CT, enlarged ventricles 
with hypodense lesions (arrows) in the lateral ventricles; C. Sagittal contrasted T1 MRI demonstrating fourth ventricular lesion; and D. Axial non-contrast T1 MRI 
demonstrating increased signal (arrows) in the lateral ventricles.

Figure 2: Histopathology of the intracranial teratoma. A-B. A representative section of the tumor showing a cystic lesion (arrows) lined focally by stratified 
squamous epithelium (H&E, A, 100 x; B, 400x); and C. Surrounding brain parenchyma showing gliosis and Rosenthal fibers (arrows) (H&E, 400 x).
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found elements include fat, bone, cartilage, teeth, and hair. They 
have been reported to occur in the lateral ventricles, pineal region, 
suprasellar regions, and the posterior fossa, while teratomas arising 
within the fourth ventricle have been rarely reported [6-12].  Patients 
with these lesions typically present in the first two decades of life [9].  
For tumors originating in the pineal region, clinical presentation is 
usually that of hydrocephalus or Parinaud’s Syndrome [13]. Those 
located in the suprasellar region are more likely to present with 
endocrine dysfunction or visual disturbances [5].

The pathogenesis of germ cell tumors remains a topic of debate.  
While the most widely accepted theory considers these tumors 
a result of a primordial totipotent germ cell, Sano published an 
alternative theory.  He proposed that embryonic cells in various 
stages of development may become misplaced during primitive streak 
formation and ultimately become inappropriately enfolded into the 
brain during neural tube formation [14].

In this case, we report a patient who presents with a ruptured 
intracranial teratoma originating from the fourth ventricle. Although 
well described in the pineal and suprasellar regions, infratentorial 
teratomas originating in the fourth ventricle have only rarely been 
described [6-12]. In 2010, Xuzhu et al. reported a ruptured teratoma 
with a large posterior fossa component and a smaller suprasellar 
component after a patient presented with cranial nerve dysfunction 
[15].

An intraventricular or subarachnoid low density lesion should 
raise suspicion for a ruptured teratoma.  CT scans of teratomas usually 
demonstrate fat densities, which can be diagnostic. In this case, we 
obtained a measurement of -160 Hounsfield Units in the lateral 
ventricles. MRI imaging can readily identify intraventricular free fat 
and distinguish it from other pathology such as pneumocephalus or 
pneumoventricle based on a high T1 signal and fat suppression.  The 
primary lesion is typically lobulated, with prominent enhancement 
of the solid portion or a thick wall as key features in differentiating 
mature versus malignant teratomas [16]. Fat suppression MRI and 
prone position MRI may be useful in distinguishing tumor from free 
fat [17].

Although the CT scan did suggest posterior fossa pathology 
in this particular case, initial imaging may not always identify 
the tumor’s primary location.  Their primary location may not be 
intracranial despite the initial intracranial findings.  Once ruptured, 
spinal teratomas may release fatty contents which may ascend into 
the intracranial subarachnoid and ventricular space [18].  Oh et al. 
described a case of a lumbar spinal teratoma with rupture into the 
central canal with subsequent rostral migration of the lipid-laden 
contents into the intracranial subarachnoid and ventricular space 
[19].

Intracranial teratomas occur frequently; however, ruptured 
teratomas are rarely reported.  Various mechanisms of rupture have 
been proposed, including physical injury, ischemic necrosis, and 
enzymatic degradation [1]. Nevertheless, the pathophysiology of this 
event within the cranial compartment continues to remains unclear.  
Once ruptured, a patient may rapidly deteriorate, presenting with 
hydrocephalus-like symptoms including headache, nausea, vomiting, 
and papilledema. Early recognition of a ruptured teratoma can be 
critical for successful and optimal management of patients.

Although a rare tumor in adults, teratoma is the most commonly 
found intracranial tumor at birth, and rupture in the perinatal period 
has also been documented.  Bolat et al. reported a 25 week gestational 
age fetus with a massive intracranial teratoma discovered on initial 
prenatal ultrasound [20]. Fetal demise was also apparent and the 
diagnosis was confirmed on autopsy.  Likewise, Washburne et al. 
reported a fetus with severe hydrocephalus delivered by caesarian 
section at 30 weeks gestation which suffered a spontaneous skull 
rupture at delivery [21]. In the setting of abnormally rapid growth, 
prenatal ultrasound may reveal polyhydramnios, cranial enlargement, 
and other intracranial abnormalities [22]. Fetal hydrops may also be 
observed and likely results from high-output cardiac failure resulting 

from arteriovenous shunting in a massive tumor [23]. When not 
diagnosed in utero, a congenital intracranial teratoma may present 
itself in early infancy.  Sinha et al. reported a 2 month old presenting 
with macrocephaly, seizures and failure to thrive who found to have 
a large teratoma in the temporal horn of the left lateral ventricle [24]. 
In a case series and review of intracranial teratomas, Nanda et al. 
categorized congenital teratomas into 3 types: massive intracranial 
teratoma replacing the intracranial contents of a neonate, smaller 
intracranial teratomas producing hydrocephalus, and intracranial 
teratomas extending into the head or neck.

Conclusion
Intracranial teratomas are very rare and spontaneous rupture 

of intracranial mature teratomas is exceedingly rare. We report a 34 
year old woman with a ruptured mature cystic teratoma of the fourth 
ventricle.  Her long history of migraine headaches may potentially 
stem from what is likely chronic hydrocephalus. Additionally, her 
acute symptomatology just prior to presentation likely represents 
rupture of her teratoma. The later atypical presentation may be 
attributed to the tumor’s unusual location, precluding the more 
typical visual or endocrine abnormalities which may have otherwise 
resulted in an earlier diagnosis.
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