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1   |   BACKGROUND

Central nervous system germ cell tumors (GCT) including 
intracranial teratoma are rare and comprise only 0.3%–
0.6% of all primary intracranial tumors.1,2  Most cases 
occur in a midline location usually in the pineal region, 
followed by the suprasellar/hypothalamic region.2  Non-
midline locations of these tumors are uncommon and can 
rarely occur in the basal ganglia, lateral ventricle, fourth 
ventricle, Sylvian fissure, cavernous sinus, and temporal 
lobe.3–5 A review of 44 cases of dermoid cysts found that 
tumors in the temporal lobe region accounted for 13.6% of 
all intracranial dermoid cysts, both immature and mature 
teratomas.6

The patient's clinical presentation is nonspecific, de-
pending on the tumor size and location, with signs of 
raised intracranial pressure (ICP) as the most common.4 

Seizure is an uncommon presentation of intracranial 
GCTs. Reports of mature cystic teratoma of the temporal 
lobe presenting as focal seizure with impaired awareness 
are rare.7,8 Hoyer et al. had described a case of frontal and 
temporal lobe teratoma during the autopsy examination 
with probable generalized tonic-clonic seizure as the 
cause of death attributing to the location of the tumor.9

Herein, we report the case of a 17-year-old male who 
presented with a focal seizure with impaired awareness 
and was subsequently diagnosed with primary mature 
cystic teratoma of the right temporal lobe.

2   |   CASE REPORT

A 17-year-old male presented with a history of abnormal 
movement of the lips and tongue for the past 6  years. 
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Abstract
Intracranial mature cystic teratoma is rare. The temporal lobe is a very unusual 
location and can pose a considerable diagnostic challenge. Proper histological 
diagnosis and long-term follow-up are imperative.
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Before the onset of an episode, he had an aura in the 
form of blurring of affect for a brief period, followed by 
multiple episodes of abnormal movements of the lips and 
tongue lasting for about 1 min which he was unaware of, 
with each episode lasting for approximately 4–5 s. He did 
not have generalized body movements, uprolling of the 
eyes, clenching of teeth, tongue bite, frothing from the 
mouth, and urinary/fecal incontinence during the attack. 
Following the episode, he experienced postictal confu-
sion and headache for a few minutes. These seizure epi-
sodes had resulted in minor accidents, falls, and trauma. 
The frequency of these episodes gradually increased from 
once a month initially to 4–6 times a day in the past few 
months. There was no history of loss of consciousness and 
neurological deficits, limb weakness, visual diminution, 
fever, headache, weight loss, vomiting, or features sugges-
tive of raised ICP.

On neurological examination, the Glasgow coma scale 
was 15/15 with regular reactive pupils and normal fundos-
copy. All the cranial nerves were intact. Motor power was 
5/5 (MRC grade) across all major joints with an intact sen-
sory examination. All other systemic examinations were 
unremarkable.

Magnetic Resonance Imaging (MRI) of the brain re-
vealed approximately 5.8  cm  ×  5.5  cm  ×  5.2  cm sized 
well-defined T1 heterogeneously low, T2 heterogeneously 
high-signal intensity cystic mass with thin septations in 
the right temporal lobe with mild patchy restriction of 
diffusion in diffusion-weighted imaging (DWI) image 
without any solid component in it. The lesion showed pe-
ripheral wall enhancement in post-contrast images along-
side mass effect causing effacement of adjacent sulci, right 
Sylvian fissure, and compression of the ipsilateral tempo-
ral horn of the lateral ventricle. (Figure 1) With a preop-
erative diagnosis of an epidermoid cyst with differentials 
of ganglioglioma and dysembryoplastic neuroepithelial 
tumor (DNET), the patient was planned for surgical re-
moval of the tumor.

He underwent right temporal craniotomy with gross 
total resection of the tumor. Intraoperatively, there was 
an easily suckable ivory white cheesy tumor involving 
the right temporal lobe with no vascularity and vari-
able consistency at the base of the lesion. Intraoperative 
electrocorticography was done which revealed a posi-
tive signal at the base of the lesion, possibly the focus of 
the seizure. After the excision of the tumor, the electro-
corticography was repeated and no signal was detected. 
(Figure  2) Histopathological examination of the excised 
mass showed cyst containing keratinous material, lined 
by keratinized stratified squamous epithelium with the 
wall showing calcification, mature glial tissues, bony tis-
sues, multinucleated giant cells, and foreign body reac-
tion confirmatory of mature cystic teratoma. (Figure  3) 
The post-operative period was uneventful and the patient 
was discharged after 5 days of surgery. The patient is cur-
rently receiving sodium valproate 300 mg twice daily and 
is seizure-free till 1 year of surgery and is under regular 
follow-up.

3   |   DISCUSSION

Intracranial teratomas are rare tumors of the central 
nervous system(CNS). Depending on the degree of dif-
ferentiation of the components' tissues, teratoma is clas-
sified as mature or immature; mature teratoma can be 
identified based on the presence of fully differentiated 
elements from all three germinal layers.10 According to 
the embryonic theory, the mis-migration of the pluripo-
tent germ cell is probably responsible for the growth of 
these tumors.11

CNS GCTs (Central nervous system germ cell tumors) 
have an overall male predominance and in a series of 254 
teratomas by Tapper and Lack, most of the patients were 
aged 21  years or less.11,12 Our patient was a 17-year-old 
male at the time of presentation.

F I G U R E  1   T1-MRI (Axial section) 
showing intraaxial mass of variable 
intensity in the right temporal pole 
compressing adjacent ambient and 
Sylvian cistern (Left) and T2-MRI 
(Coronal section) with bright signal 
intensity in the right temporal region 
(Right)
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As the tumor is often midline in the pineal region, ob-
structive hydrocephalus is the most common manifestation 
of CNS GCTs, and patients present with features of raised 
ICP. However, temporal/frontal lobe tumors are more fre-
quently associated with seizures than other manifesta-
tions.13  Moreover, mature cystic teratoma/dermoid cysts 
have been reported to be associated with the new onset of 
seizure disorder. Potential sequelae of dermoid cysts which 
include rupture that can lead to inflammation or growth 
with expansion leading to compression of neural tissue 
can cause seizures.14 Generalized complex seizures are the 
most common type in reported cases among patients with 
intracranial dermoid tumors. Dermoid cysts in the temporal 
region rarely cause focal seizures with impaired awareness, 
previously known as complex partial seizures.15 Also, the 
dermoid cyst in the subdural space of the temporal region 
may manifest as generalized convulsions due to irritation 
of the brain surface caused by rupture and dissemination 
of the contents in the subarachnoid space.16 Our patient 
presented with an unusual focal seizure comprising of ab-
normal movements of the lips and tongue with impaired 
awareness without features of generalized convulsions.

MRI is considered the radiologic study of choice in the 
diagnosis and staging of the brain tumors, and the lesions 
of GCTs are hypointense on T1-weighted hyperintense on 
T2-weighted images, and non-enhancing in contrast un-
less it has a cystic component. The presence of fatty tissue 
or multilocularity and calcifications is a characteristic pre-
dominant feature of teratoma.17,18 Though dermoid cysts 
can be differentiated from the epidermoid cyst owing to 
its fat signal on MRI and epidermoid resembles CSF using 
Fluid-Attenuated Inversion Recovery (FLAIR) sequences 
and DWI, dermoid cysts can often resemble epidermoids 
due to their bright signal on DWI.19–21 In our case, MRI 
finding of bright signal on DWI and absence of fatty tis-
sue and calcification led to the preoperative diagnosis of 
an epidermoid cyst. Moreover, the intraoperative finding 
of ivory white cheesy consistency was also suggestive of 
intracranial epidermoid which after histopathologic ex-
amination turned out to be mature cystic teratoma. There 
were some areas of calcification noted only on HPE and 
were missed during surgical removal of the tumor.

Histopathological examination of mature teratoma 
shows a well-differentiated tissue with low mitotic activ-
ity, while immature teratoma shows hypercellular embry-
onic mesenchyme or primitive neuroectodermal elements 
mimicking fetal tissue that can be mixed with mature tis-
sue elements with a rare incidence of malignant transfor-
mation.22,23 There were no malignant components seen in 
our specimen. However, it is pivotal to determine the true 
histopathological diagnosis with extensive sampling, as 
even the presence of a minor part of the immature tissue 
can change the treatment option.24

The treatment strategy of teratoma is still controver-
sial. Gross total excision should be done whenever pos-
sible and the surgical approach depends on the location 
of the teratoma. Total excision of the tumor is the treat-
ment of choice for mature teratomas as they are benign 
and usually radioresistant.25 In our case, temporal crani-
otomy with gross total excision of the tumor was done. 
Radiotherapy or chemotherapy plays a role for tumors 
showing immature or malignant components.26 The cur-
rent general policy is that if total removal of a mature tera-
toma has been performed, adjuvant therapy is not strictly 
necessary in principle. However, misdiagnosis of teratoma 
histological subtypes leads to inadequate therapy, so care-
ful histological analysis of the entire specimen is very im-
portant. Adjuvant therapy may be necessary after partial 
removal of a mature teratoma.25,27

The 10-year survival is as high as 93% in one large se-
ries, which signifies an excellent prognosis of intracranial 
mature teratomas.28  While there is uneventful recovery 
for most of the patients, malignant teratomas or new tera-
tomas may arise intra- or extracranially, so they should be 
followed up for a longer period.22

F I G U R E  2   Intraoperative images showing tumor with easily 
suckable ivory white cheesy content

F I G U R E  3   Section shows cyst lined by keratinized stratified 
squamous epithelium. The wall shows an area of calcification, 
mature glial tissues, and bony tissues (H&E, ×40)
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4   |   CONCLUSION

Intracranial germ cell tumors are rare with the tempo-
ral lobe being an unusual location. Moreover, mature 
teratoma presenting as a focal seizure is not common. 
Nonetheless, mature cystic teratoma should be considered 
as a differential diagnosis of intracranial tumors present-
ing with seizures in young patients.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTERESTS
None to declare.

AUTHOR CONTRIBUTION
GS and OS: did study concept, data collection, and surgi-
cal therapy for the patient. YR and SS: did writing – orig-
inal draft preparation. BMS, SLB, and SB: did editing 
and writing. GS and OS: are senior authors and manu-
script reviewers. All the authors read and approved the 
manuscript.

CONSENT
Written informed consent was obtained from the pa-
tient's father for publication of this case report and ac-
companying images. A copy of the written consent is 
available for review by the Editor-in-Chief of this jour-
nal on request.

DATA AVAILABILITY STATEMENT
All the necessary data and materials are within the 
manuscript.

ORCID
Yasoda Rijal   https://orcid.org/0000-0002-3977-8755 
Suraj Shrestha   https://orcid.org/0000-0001-6888-260X 

REFERENCES
	 1.	 Liu Z, Lv X, Wang W, et al. Imaging characteristics of pri-

mary intracranial teratoma. Acta Radiol. 2014;55(7):874-881. 
doi:10.1177/02841​85113​507824

	 2.	 Nishioka H, Ito H, Haraoka J, Akada K. Immature teratoma 
originating from the pituitary gland: case report. Neurosurgery. 
1999;44(3):644-647; discussion 647–648. doi:10.1097/00006​123-
19990​3000-00115

	 3.	 Muzumdar D, Goel A, Desai K, Shenoy A. Mature teratoma aris-
ing from the sella–case report. Neurol Med Chir. 2001;41(7):356-
359. doi:10.2176/nmc.41.356

	 4.	 Agrawal M, Uppin MS, Patibandla MR, et al. Teratomas in cen-
tral nervous system: a clinico-morphological study with review 
of literature. Neurol India. 2010;58(6):841-846. doi:10.4103/002
8-3886.73740

	 5.	 Abderrahmen K, Bouhoula A, Aouidj L, Jemel H. Temporal 
dermoid cyst with unusual imaging appearance: case report. 
Turk Neurosurg. 2016;26(1):176-179. doi:10.5137/1019-5149.
JTN.12624​-14.1

	 6.	 Stendel R, Pietilä TA, Lehmann K, Kurth R, Suess O, Brock 
M. Ruptured intracranial dermoid cysts. Surg Neurol. 
2002;57(6):391-398. doi:10.1016/s0090​-3019(02)00723​-1. dis-
cussion 398.

	 7.	 Baehring JM, Vives K, Ogle E, Bannykh S. A cerebral tera-
toma in an unusual location. J Neurooncol. 2007;85(2):203-205. 
doi:10.1007/s1106​0-007-9451-y

	 8.	 Zygourakis CC, Davis JL, Kaur G, et al. Management of central 
nervous system teratoma. J Clin Neurosci. 2015;22(1):98-104. 
doi:10.1016/j.jocn.2014.03.039

	 9.	 Høyer CB, Ulhøi BP, Charles AV. The unexpected finding of a 
benign mature teratoma in a forensic pathology autopsy: a rare 
cause for sudden, unexpected death. Am J Forensic Med Pathol. 
2013;34(4):302-305. doi:10.1097/PAF.0b013​e3182​a18983

	10.	 Phadke RS, Shenoy AS, Hosangadi A, Nadkarni TD. Mature ter-
atoma arising from the middle cranial fossa. Ann Diagn Pathol. 
2004;8(1):28-31. doi:10.1016/j.anndi​agpath.2003.11.003

	11.	 Echevarría ME, Fangusaro J, Goldman S. Pediatric cen-
tral nervous system germ cell tumors: a review. Oncologist. 
2008;13(6):690-699. doi:10.1634/theon​colog​ist.2008-0037

	12.	 Tapper D, Lack EE. Teratomas in infancy and childhood. A 
54-year experience at the children’s hospital medical center. 
Ann Surg. 1983;198(3):398-410. doi:10.1097/00000​658-19830​
9000-00016

	13.	 Lee JW, Wen PY, Hurwitz S, et al. Morphological characteristics 
of brain tumors causing seizures. Arch Neurol. 2010;67(3):336-
342. doi:10.1001/archn​eurol.2010.2

	14.	 Kucera JN, Roy P, Murtagh R. Ruptured intracranial dermoid 
cyst manifesting as new onset seizure: a case report. J Radiol 
Case Rep. 2011;5(4):10-18. doi:10.3941/jrcr.v5i4.592

	15.	 Sugano H, Shimizu H, Sunaga S, Arai N, Tamagawa K. 
Temporal lobe epilepsy caused by dermoid cyst. Neurol Med 
Chir. 2006;46(4):206-209. doi:10.2176/nmc.46.206

	16.	 Shimizu H, Kawai K, Sunaga S, Yamada T. Surgical treat-
ment for temporal lobe epilepsy with preservation of postop-
erative memory function. Rinsho Shinkeigaku (Clin Neurol). 
2004;44(11):868-870. https://www.ncbi.nlm.nih.gov/pubme​
d/15651317.

	17.	 Liang L, Korogi Y, Sugahara T, et al. MRI of intracranial germ-
cell tumours. Neuroradiology. 2002;44(5):382-388. doi:10.1007/
s0023​4-001-0752-0

	18.	 Douglas-Akinwande AC, Ying J, Momin Z, Mourad A, Hattab 
EM. Diffusion-weighted imaging characteristics of primary 
central nervous system germinoma with histopathologic cor-
relation: a retrospective study. Acad Radiol. 2009;16(11):1356-
1365. doi:10.1016/j.acra.2009.05.004

	19.	 Osborn AG, Preece MT. Intracranial cysts: radiologic-pathologic 
correlation and imaging approach. Radiology. 2006;239(3):650-
664. doi:10.1148/radiol.23930​50823

	20.	 Chen S, Ikawa F, Kurisu K, Arita K, Takaba J, Kanou Y. 
Quantitative MR evaluation of intracranial epidermoid tumors 
by fast fluid-attenuated inversion recovery imaging and echo-
planar diffusion-weighted imaging. AJNR Am J Neuroradiol. 
2001;22(6):1089-1096. https://www.ncbi.nlm.nih.gov/pubme​
d/11415903.

https://orcid.org/0000-0002-3977-8755
https://orcid.org/0000-0002-3977-8755
https://orcid.org/0000-0001-6888-260X
https://orcid.org/0000-0001-6888-260X
https://doi.org/10.1177/0284185113507824
https://doi.org/10.1097/00006123-199903000-00115
https://doi.org/10.1097/00006123-199903000-00115
https://doi.org/10.2176/nmc.41.356
https://doi.org/10.4103/0028-3886.73740
https://doi.org/10.4103/0028-3886.73740
https://doi.org/10.5137/1019-5149.JTN.12624-14.1
https://doi.org/10.5137/1019-5149.JTN.12624-14.1
https://doi.org/10.1016/s0090-3019(02)00723-1
https://doi.org/10.1007/s11060-007-9451-y
https://doi.org/10.1016/j.jocn.2014.03.039
https://doi.org/10.1097/PAF.0b013e3182a18983
https://doi.org/10.1016/j.anndiagpath.2003.11.003
https://doi.org/10.1634/theoncologist.2008-0037
https://doi.org/10.1097/00000658-198309000-00016
https://doi.org/10.1097/00000658-198309000-00016
https://doi.org/10.1001/archneurol.2010.2
https://doi.org/10.3941/jrcr.v5i4.592
https://doi.org/10.2176/nmc.46.206
https://www.ncbi.nlm.nih.gov/pubmed/15651317
https://www.ncbi.nlm.nih.gov/pubmed/15651317
https://doi.org/10.1007/s00234-001-0752-0
https://doi.org/10.1007/s00234-001-0752-0
https://doi.org/10.1016/j.acra.2009.05.004
https://doi.org/10.1148/radiol.2393050823
https://www.ncbi.nlm.nih.gov/pubmed/11415903
https://www.ncbi.nlm.nih.gov/pubmed/11415903


      |  5 of 5RIJAL et al.

	21.	 Dutt SN, Mirza S, Chavda SV, Irving RM. Radiologic differ-
entiation of intracranial epidermoids from arachnoid cysts. 
Otol Neurotol. 2002;23(1):84-92. doi:10.1097/00129​492-20020​
1000-00019

	22.	 Romić D, Raguž M, Marčinković P, et al. Intracranial mature 
teratoma in an adult patient: a case report. J Neurol Surg Rep. 
2019;80(1):e14-e17. doi:10.1055/s-0039-1685213

	23.	 Georgiu C, Opincariu I, Cebotaru CL, et al. Intracranial im-
mature teratoma with a primitive neuroectodermal malignant 
transformation - case report and review of the literature. Rom 
J Morphol Embryol. 2016;57(4):1389-1395. https://www.ncbi.
nlm.nih.gov/pubme​d/28174809.

	24.	 Beschorner R, Schittenhelm J, Bueltmann E, Ritz R, 
Meyermann R, Mittelbronn M. Mature cerebellar tera-
toma in adulthood. Neuropathology. 2009;29(2):176-180. 
doi:10.1111/j.1440-1789.2008.00940.x

	25.	 Matsutani M, Sano K, Takakura K, et al. Primary intracra-
nial germ cell tumors: a clinical analysis of 153 histologically 
verified cases. J Neurosurg. 1997;86(3):446-455. doi:10.3171/
jns.1997.86.3.0446

	26.	 Goyal N, Kakkar A, Singh PK, et al. Intracranial teratomas 
in children: a clinicopathological study. Childs Nerv Syst. 
2013;29(11):2035-2042. doi:10.1007/s0038​1-013-2091-y

	27.	 Lee Y-H, Park EK, Park YS, Shim K-W, Choi J-U, Kim D-S. 
Treatment and outcomes of primary intracranial teratoma. 
Childs Nerv Syst. 2009;25(12):1581-1587. doi:10.1007/s0038​
1-009-0974-8

	28.	 Sano K. Pathogenesis of intracranial germ cell tumors re-
considered. J Neurosurg. 1999;90(2):258-264. doi:10.3171/
jns.1999.90.2.0258

How to cite this article: Rijal Y, Shah OB, 
Shrestha S, et al. Mature cystic teratoma of the 
temporal lobe: A rare tumor with an unusual 
location. Clin Case Rep. 2022;10:e05340. 
doi:10.1002/ccr3.5340

https://doi.org/10.1097/00129492-200201000-00019
https://doi.org/10.1097/00129492-200201000-00019
https://doi.org/10.1055/s-0039-1685213
https://www.ncbi.nlm.nih.gov/pubmed/28174809
https://www.ncbi.nlm.nih.gov/pubmed/28174809
https://doi.org/10.1111/j.1440-1789.2008.00940.x
https://doi.org/10.3171/jns.1997.86.3.0446
https://doi.org/10.3171/jns.1997.86.3.0446
https://doi.org/10.1007/s00381-013-2091-y
https://doi.org/10.1007/s00381-009-0974-8
https://doi.org/10.1007/s00381-009-0974-8
https://doi.org/10.3171/jns.1999.90.2.0258
https://doi.org/10.3171/jns.1999.90.2.0258
https://doi.org/10.1002/ccr3.5340

