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Posterior Fossa Teratomas in Adults : A Systematic Review
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Objective : The occurrence of posterior fossa teratomas in adulthood is extremely rare. In this study, we aimed to report our 
experience with two cases of posterior fossa mature teratoma in adults who underwent surgical resection. We also performed a 
systematic review of published papers available to date.
Methods : We retrospectively reviewed the electronic medical records of patients who had onset of posterior fossa teratomas in 
adulthood at our institute between 1995 and 2020. We evaluated the clinical, radiographic, and pathological features of mature 
teratomas at the posterior fossa in adulthood. Furthermore, we searched the PubMed, EMBASE, and Web of Science database and 
reviewed published articles.
Results : We found 507 articles on database review; of them, 102 were duplicates and 389 were excluded based on the inclusion 
criteria. Finally, 16 cases of posterior fossa from the web search and related articles. Subsequently, we added two cases that underwent 
surgery at our institute. We analyzed a total of 18 cases of mature teratomas. Headache was the most common (55.6%) symptom. The 
teratomas showed heterogeneous signals on magnetic resonance imaging. Thirteen patients (72.2%) had lesion at midline, five patients 
(27.8%) had calcification. Surgical resection was performed in all patients. No studies reported recurrence after resection.
Conclusion : The occurrence of posterior fossa teratomas in adulthood is difficult to diagnose at the initial stage. Radiographic 
diagnosis alone can lead to misdiagnosis. Pathological confirmation is essential. Surgical resection is a curative option for posterior 
fossa teratomas in adulthood.
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INTRODUCTION

Teratomas account for 0.1–1.5% of all intracranial tumors 

and 2–4% of all intracranial tumors in children3,7,9,20). They 

usually occur near the midline and demonstrate two peaks by 

age distribution—during the neonatal/infancy period and be-

tween the age of 5–14 years3,11,15). They frequently occupy the 

pineal region (51%), followed by the sellar area (30%)3). The 

occurrence of posterior fossa teratomas in adulthood is ex-

tremely rare. Only several cases have been reported thus far in 

the literature1,3-8,10,13,16,18-24). The prognosis and clinical, histo-

logical, and radiographic features of posterior fossa teratomas 

are unknown. This study aimed to present our experience of 

posterior fossa mature teratoma in adults who underwent sur-

gical resection at our institute. Furthermore, we performed a 

systematic literature review reporting all cases of posterior 
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fossa mature teratoma that occurred in adulthood published 

thus far and described their peculiar features.

MATERIALS AND METHODS

All procedures performed in studies involving human par-

ticipants were in accordance with the ethical standards of the 

Institutional Research Committee (Asan Medical Center, ref-

erence No. 2020-1568) and with the 1964 Helsinki declaration 

and its later amendments or comparable ethical standards.

Search strategy
Our study follows Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses guideline. Using the PubMed, 

EMBASE, and Web of Science. We conducted a systematic re-

view of the literature and searched for reported cases of poste-

rior fossa teratoma in adult patients in articles published up to 

2020. We searched the database using a combination of the 

following terms : “mature teratoma in posterior fossa,” “cere-

bellum mature teratoma,” and “adult posterior fossa terato-

ma.” Only studies published in English were considered. Ad-

ditional relevant studies were manually searched by reviewing 

the reference lists of identified studies and using the “related 

articles” tool in PubMed. Unpublished data or congress pre-

sentations as well as autopsy cases were not considered.

Study selection
Articles were eligible for inclusion if the diagnosis of mature 

teratoma in the posterior fossa had been confirmed histologi-

cally. Pediatric studies were excluded.

Data abstraction
The selected articles were analyzed for clinical presentation, 

radiologic features, final diagnosis, and clinical outcome. The 

corresponding authors of each article were contacted by e-mail to 

obtain more detailed information regarding follow-up and com-

plementary treatment. We also reported mature teratoma in the 

posterior fossa from our neurosurgical department.

RESULTS

Fig. 1 shows a flow chart of the literature review process. A 

total of 502 articles were shortlisted in the search. An addi-

tional five related articles were identified through a search of 

Fig. 1. Flow chart of the literature review process.
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the reference list of the identified articles. One hundred and 

two duplicate articles were removed. Review of the abstracts 

and titles led to the exclusion of 389 articles (353 unrelated 

topics, one review or meta-analysis, 20 pediatric cases, and 15 

articles not written in English). Finally, 16 articles were 

deemed suitable for our literature analysis. We extracted the 

demographic features, clinical findings, and treatment out-

comes from each study. We added two cases from our insti-

tute. In total, 18 cases were included in our study.

Case illustration

Case 1
A 50-year-old male patient had syncope 16 years ago. Mag-

netic resonance imaging (MRI) performed at another hospital 

showed a cystic and non-enhancing mass lesion at the quadri-

geminal cistern. It contained a focal calcified nodule (Fig. 2A). 

Regular follow-up was conducted for 16 years in the outpa-

tient clinic. He had progressive headache 1 year ago. Follow-

up MRI revealed that the cystic mass had increased in size and 

calcification had changed to dense as well as newly developed 

enhancing portion which was not shown in initial MRI (Fig. 

2B). The preoperative diagnosis was low-grade tumor such as 

pilocytic astrocytoma, ganglioglioma, or oligodendroglioma. 

Surgical resection was recommended. On admission to our 

hospital, the patient was asymptomatic. Neurological exami-

nation including cerebellar function, hearing, and extraocular 

movement tests revealed normal findings. The tumor was re-

sected through an occipital transtentorial approach. Intraop-

eratively, the cystic portion was punctured, and the greenish 

material was drained. The tumor and the calcified structure 

showed broad adherence to the midbrain and vascular struc-

Fig. 2. A : Initial radiographic image showing an oval mass with a heterogeneous signal on T1- and T2-weighted imaging at quadrigeminal cistern. 
Computed tomography showing focal calcification and lipid component. B : After a 16-year follow-up period, the mass had increased in size and 
nodular strong enhancement appeared. Gd : gadolinium, CT : computed tomography.
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tures (Fig. 3). Due to the possibility of injury to the quadri-

geminal plate, partial resection was achieved. The patient had 

dizziness and diplopia postoperatively. Postoperative comput-

ed tomography (CT) and MRI revealed high signal intensity at 

the quadrigeminal plate on T2-weighted imaging.

Case 2
A 60-year-old male patient had dysarthria and left-sided 

weakness 2 weeks ago. Initial brain MRI showed multifocal 

cerebral infarction and posterior fossa tumor at the midline 

(Fig. 4). The tumor had a high signal intensity on T1-weighted 

imaging and heterogeneous high signal intensity on T2-

weighted imaging. Preoperative diagnosis based on radio-

graphic findings was rupture of the dermoid cyst. The patient 

underwent removal via suboccipital craniectomy. The tumor 

was totally removed. It contained multiple fragments of hair, 

sebaceous material, and fibrous tissue. The histological diag-

nosis was mature cystic teratoma.

Pathologic findings
Due to expiration for the medical records of the case 2 pa-

tient, we reviewed pathologic slide only in the case 1 patient. 

The tumor sample measured 1.3 cm in the largest dimension. 

It was firm and had calcification. The histopathological fea-

ture of the entire surgical specimen revealed a tumor with ful-

ly differentiated three germ-layer derivates (ectodermal, me-

sodermal, and endodermal) including the ciliated columnar 

epithelium, skin appendages, hair follicle, and adipose tissue. 

The tumor was identified as mature cystic teratoma (Fig. 5).

Fig. 3. A : Microscopic view through the occipital transtentorial approach. The tentorium was coagulated and cut. The mass was soft, fragile, and 
capsulated. B : Severe adhesion was noted between the quadrigeminal plate (black arrows) and the mass (arrowheads). Numerous small vessels were 
surrounding the mass.

A B

Fig. 4. Image of the mass located at the posterior cerebellum (midline). The image shows heterogeneous signal intensity without peritumoral edema.

T1 T2
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Systematic review
A total of 16 cases have been reported from 1960 to date, 

and we added two cases from our institution. Data on patient 

characteristics, clinical presentation, radiologic features, type 

of surgery, pathological results, and clinical outcome were an-

alyzed (Table 1).

Of the 18 cases pertaining to posterior fossa mature terato-

mas, Male to female ratio was 1 : 1. The mean patient age was 

47.4 years (range, 19–70). Headache was the most common 

symptom (10 patients, 55.6%), followed by nausea and vomit-

ing (nine patients, 50%). Three patients (16.7%) had gait dis-

turbance. Radiographic findings varied among patients. Thir-

teen patients (72.2%) had tumors at the midline location, 

whereas two and three patients had tumors located in the left 

and right sides, respectively. Calcification was identified in 

five patients. The angiogram was negative in two cases. MRI 

signals varied in T1-weighted imaging and gadolinium en-

hancement, but they were mostly high signal intensity in T2-

weighted imaging. All patients underwent surgical resection 

as initial treatment, and most of papers reported no recur-

rence after resection. Pathologic diagnosis was benign or ma-

ture teratomas in 16 patients (88.9%), malignant teratoma in 

one patient (5.8%), and immature teratoma in one patient 

(5.8%). Adjuvant treatment was not performed in all cases.

DISCUSSION

Germ cell tumors (GCTs) usually originate from the mis-

placement of embryonal tissues. GCTs comprise germinomas, 

teratomas, choriocarcinomas, embryonal carcinoma, and en-

dodermal sinus tumor11,12). Teratomas account for 18% of all 

GCTs. Jennings et al.11) have reported male predominance (52 : 

18) in intracranial teratomas. In our study, the occurrence of 

posterior fossa teratomas was almost similar in both sexes. 

Maximal safe resection is curative for intracranial mature tera-

tomas2,9,12,17). The effect of adjuvant chemotherapy or radiother-

apy is controversial14,17). Most previous reports showed gross to-

tal or subtotal resection. Harada et al.10) reported a fourth 

ventricle mature teratoma in a 62-year-old male patient. The 

Fig. 5. A : The ciliated columnar epithelium (black arrows), 
adipose tissue (asterisk), and salivary gland tissue (white 
and black arrowheads) are observed. The salivary gland 
tissue shows serous acini (black arrowheads) and mucinous 
acini (white arrowheads) (H&E stain,  ×100). B : A tumor with 
fully differentiated three germ-layer derivates—the hair 
follicle (white arrows), adipose tissue, and skin appendages 
(H&E stain,  ×100).

A
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patient underwent gross total resection, and the tumor did not 

recur for 4 years. The 10-year survival rates of patients with ma-

ture teratoma and malignant teratoma were 92.9% and 70.7%, 

respectively16). If gross total resection was not achieved, then the 

relapse rate was found to increase to 39%3).

The occurrence of mature teratomas in the posterior fossa 

during adulthood is exceptionally rare. Our literature search 

only identified 16 previously reported cases. Posterior fossa 

teratomas located in the midline in approximately 72.2% pa-

tients, and they have various radiographic findings owing to 

its heterogeneous components16). Teratomas are misdiagnosed 

as low-grade tumors or other GCTs. In our case, a 50-year old 

man was followed up for 16 years. The initial diagnosis was 

pilocytic astrocytoma based on the findings of a posterior fos-

sa cystic mass in young adults with focal nodular enhance-

ment. However, after 16 years, the cystic mass increased in 

size, and the calcification became dense. They had common 

radiographic findings such as slow growing, mural node, and 

cystic mass. If surgical resection was not performed, then ac-

curate diagnosis would not have been achieved. Bohara et al.4) 

reported that a 41-year-old female patient had a posterior fossa 

mass suggestive of a dermoid cyst because the mass was hy-

podense on CT and involved the sinus tract in the occipital 

bone. Surgical resection was performed, and the pathologic 

confirmation was mature teratomas4). Coulibaly et al.7) also 

reported a strong contrast-enhancing mass with dense calcifi-

cation in the posterior fossa. It was diagnosed as meningioma 

preoperatively according to radiographic findings. A variety 

of radiographic features in teratomas due to heterogeneous 

components lead to misdiagnosis, followed by inappropriate 

treatment such as observation or radiotherapy. Due to the rar-

ity of teratomas, it is difficult to consider teratomas in the ini-

tial differential diagnosis. In addition, Liu et al.15) reported that 

seven of nine mature teratomas showed no contrast or mild 

contrast enhancement in the cyst wall, and the remaining two 

teratomas had moderate and heterogeneous enhancement in 

the solid portion. In contrast, malignant or immature terato-

mas showed intratumoral nodular enhancement. Additional-

ly, they found that serum alpha-fetoprotein (AFP) levels were 

elevated in malignant teratomas, whereas the levels in mature 

teratomas were within the normal range15). Matsutani et al.16) 

revealed that AFP or human choriogenic gonadotropin was 

not found in mature teratomas, whereas its level was elevated 

in immature or malignant teratomas. Kyritsis12) also reported 

that carcinoembryonic antigen were positive in teratomas.

Spinal cord metastasis occurs in 10% of all intracranial 

GCTs. The incidence is higher for germinomas (10%), endo-

dermal sinus tumors (23%), males (11%), and tumors in the 

pineal gland11). Goyal et al.9) reported that 23 of 43 cases of 

central nervous system teratomas were located in the spinal 

cord. In our study, teratomas in the posterior fossa did not 

show cerebrospinal fluid seeding to the spinal cord.

The definitive diagnosis of intracranial teratoma can be 

made histologically. It is difficult to diagnose teratomas using 

radiological examination only. The heterogenous radiographic 

findings of intracranial teratoma often lead to misdiagnosis, 

such as lipoma, dermoid cysts, other GCTs, or craniopharyn-

giomas, especially in cases of suprasellar lesions. One of our 

cases was initially diagnosed as a low-grade glial tumor. Most 

previous cases showed various features and clinical findings. 

It is occasionally difficult to obtain tissue from tumors located 

in the posterior fossa because of its complex neurovascular 

anatomy (brainstem, cranial nerves, and critical vessels). 

However, whenever feasible, we should perform a craniotomy 

to ensure an appropriate diagnosis.

This study had several limitations. Because of its small 

number of patients, a statistical analysis was not performed. 

As a few cases were quoted from the papers written before 

2000, it was difficult to obtain information about the patients 

or even the original articles.

CONCLUSION

The occurrence of mature teratomas located at the posterior 

fossa in adult patients are extremely rare. Only 16 cases have 

been reported thus far in the literature. Teratomas can show 

heterogeneous radiographic findings; hence, we should consid-

er teratomas in the differential diagnosis. If it is possible, maxi-

mal safe resection and histological diagnosis are recommended.
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