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Abstract

Background: Schwannoma is a benign, well-circumscribed tumor attached to peripheral nerves, consisting of a clonal 
population of Schwann cells. Cellular Schwannomas is a relatively uncommon but significant variant of Schwannoma, have a 
higher cellularity and mitotic rate than conventional Schwannomas.
Case Reports: Case 1 presented in a 22 year female patient presented with headache, vertigo, facial numbness and loss 
of balance of one month duration. Past history, she was case of cerebellopontine angle tumor (Vestibular Schwanomma) 
operated for the same in two year back. MRI brain plain and contrast findings were, a well-defined lobulated extra axial mass 
lesion noted at left CP angle measuring 3.2x3.3x2.7cm. Patient treated with surgical excision of left cerebellopontine space 
occupying lesion. On histopathological examination reported as vestibular Schwannomas-cellular variant. Case 2 was a 55 
year female patient presented with headache, ataxia, giddiness and dementia. MRI Brain showed a well- defined hypointense, 
heterogenously hyperintense solid-cystic extra-axial lesion in left cerebello-pontine cistern measuring 2.4 x 2.8 x 2.5 cm. 
Excision of left cerebellopontine space occupying lesion was done. On gross, irregular, grey-white, soft tissue mass lesion 
2.5x2x0 cm. On histopatholical findings reported as vestibular schwannoma-cellular variant. Immunohistochemistry revealed 
S100, SOX10 positive and Ki-67 proliferation index is moderately elevated (3%). 
Conclusion: Cellular Schwannomas is an uncommon variant of Schwannoma. Local recurrence in cellular schwannoma may 
observe related to its high cellularity, increased mitotic activity, resection extent and tumor size. Herewith presenting this 
cases for its clinical, radio imaging, and histopathological findings.
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Abbreviations

CISS: Constructive Interference in Steady State; MPNST: 
Malignant peripheral Nerve Sheath Tumor; LINAC: Linear 
accelerator-based radiosurgery.

Introduction

Schwannoma is a benign peripheral nerve sheath tumor 
composed of Schwann cells. Vestibular Schwannoma arises 
from the vestibular branch of the vestibulocochlear VIII 
cranial nerve [1].
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The epidemiology in the United States in 2004-2016 
observed that the incidence of Vestibular Schwannoma at 
20-44 year age is 0.75 per 100,000 cases [2]. The clinical 
presentation is usually as slowly progressive unilateral 
hearing loss. Cellular Schwannoma is composed of Antoni 
A patterns predominantly, lacking Verocay bodies. Although 
benign, it often displays local aggressiveness in the form of 
bony erosion. Increased cellularity, atypia, raised mitotic 
activity in cellular Schwannoma mimics malignant change. In 
this case cranial nerve VIII was involve with local recurrences. 
The degree of surgical resection and larger tumors were 
associated with the risk of recurrence and postoperative 
outcome [3].

Case Report

Case 1

A 22 year female patient presented with headache, 
vertigo, facial numbness and loss of balance of one month 
duration. Patient was apparently alright 1 month back. She 
experienced headache which was moderate in severity 
without any aggregating or relieving factors of one month 
duration. Patient was also having vertigo while getting up 
from lying position. Patient experienced loss of balance 
while walking since last one month, also noted left facial 
numbness. No history of seizure, fever, diabetes, hypertention 
or any systemic disorders. Past history, she was case of 
cerebellopontine angle tumor (Vestibular schwanomma) 
operated for the same in two year back. Central nervous 
systems higher function were normal, other cranial 
nerves were normal and Pupil, Sensation, motor power 
were normal. Clinically suspected of left cerebellopontine 
angle space occupying lesion. Routine investigations were 
normal. MRI brain plain and contrast findings were, a well-
defined lobulated extra axial mass lesion noted at left CP 
angle measuring 3.2x3.3x2.7 cm. Figure 1, showing signal 
characteristics as hypointense on T1W, heterogeneously 
hyperintense on T2W/FLAIR, shows heterogenous avid post 
contrast enhancement. Few focal areas of blooming noted on 

SWI (hemorrhages). Facial and vestibulocochlear nerves not 
seen separate from the lesion.

The lesion was extending medially and causing mass 
effect on adjacent left half of pons, posteriorly it was causing 
mass effect on middle cerebellar peduncle. No evidence of 
calcifications within the lesion. 

Laterally the lesion is extending into left internal acoustic 
canal with its widening. Cranioplasty defect with soft tissue 
replacement noted in left occipital bone related to old 
postoperative changes. Impression given was supratentorial 
mass lesion with abnormal post contrast enhancement, in 
a previously operated case of left vestibular schwannoma, 
features suggestive of recurrent/residual lesion. There was 
no evidence of any other supratentorial mass lesion.

On Constructive Interference in Steady State (CISS) 
sequence showed the lesion which was not separately from 
left cranial nerve VII and VIlI complex and shows extension 
into the internal auditory canal. It was causing mass effect 
on the proximal portion of adjacent left trigeminal nerve and 
superior cerebellar artery. Rest of the cerebral hemispheres 
including white matter, bilateral thalami, basal ganglia 
appear normal in morphology and signal intensity.

Patient treated with surgical excision of left 
cerebellopontine space occupying lesion. The long-term 
follow-up is recommended in this case.

On gross we received (Figure 2), multiple, irregular, soft 
to firm, light tan-white-yellow -grey tissue. On histopathogical 
examination showed an encapsulated tumor composed of 
highly cellular, compact areas entirely of Antoni A tissue and 
devoid of Verocay bodies. A loose microcystic areas, hyalinized 
vessels, lipid laden macrophages, focal degenerative atypia 
was present. The tumor showed 4 mitoses per 10 high power 
fields, on histopathological findings reported as Vestibular 
Schwannomas-cellular variant (Figures 3-5).

Figure 1: MRI brain, a well-defined lobulated extra axial mass lesion noted at left CP angle.

https://medwinpublishers.com/CPRJ


Clinical Pathology & Research Journal
3

Jagtap SV, et al. Updates on Vestibular Schwannoma Cellular Variant: Case Reports and Review of 
Literature. Clin Pathol 2024, 8(1): 000208.

Copyright©  Jagtap SV, et al.

Figure 2: On gross, multiple, irregular, soft to firm, light 
tan-white-yellow-grey tissue.

Figure 3: Histopathogical examination show a tumor 
composed of highly cellular, compact areas of Antoni A 
tissue and devoid of Verocay bodies. A loose microcystic 
areas noted (Haematoxylin & Eosin stain 40x).

Figure 4: Tumor composed of highly cellular, compact 
areas of Antoni A tissue (Haematoxylin & Eosin stain, 
100x).

Figure 5: Tumor composed of highly cellular, compact 
areas with variable hyperchromasia and pleomorphism 
(Haematoxylin &Eosin stain, 400x).

Case 2

A 55 year female patient presented with headache, ataxia 
and loss of balance, giddiness of 7 days duration, and history 
of dementia six month, urinary incontinence 5 days. Also 
noted 2-3 episodes of involuntary movements, past history 
of head injury, frontal area five year back. No history of fever, 
diabetes, hypertention or any systemic disorders. Clinically 
suspected space occupying lesion. Routine investigations 
were normal. MRI Brain (Plain+Contrast) showed a well- 
defined altered signal intensity, T1WI- hypointense, T2WI/
FLAIR heterogenously hyperintense solid-cystic extra-
axial lesion noted in left cerebello-pontine cistern (Figure 
6) measuring 2.4 x 2.8 x2.5 cm and causing mass effect on 
adjacent cerebellar hemisphere and left half of medulla and 
middle cerebellar peduncle. Lesion was not separately seen 
from left CN VII and amp; VIII complex and shows minimal 
extension into the internal auditory canal for a length of 
(~ 7 mm). It is abutting the root entry zone of adjacent 
trigeminal nerve causing its mild lateral displacement and 
ventricular system (Lateral, 3rd and 4th ventricles): appear 
disproportionately prominent as compared to the sulcal 
spaces and basal cisterns with upward bowing and thinning 
of the corpus callosum. Imaging features suggestive of 
vestibular schwannoma.

Excision of left cerebellopontine space occupying lesion 
was done. On gross, irregular, grey-white, soft tissue mass 
lesion 2.5x2x0.8 cm (Figure 7). On histopatholical findings 
reported as vestibular schwannoma-cellular variant left 
cerebello-pontine angle (Figure 8). Immunohistochemistry 
revealed S100, SOX10 positive (Figure 9) and Ki-67 
proliferation index is moderately elevated (3%.) The long-
term follow-up is recommended in this case.

https://medwinpublishers.com/CPRJ
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Figure 6: MRI brain shows a well-defined hypointense, 
heterogenously hyperintense solid-cystic extra-axial 
lesion.

Figure 7: On gross irregular, grey-white, soft tissue lesion.

Figure 8: Tumor composed of highly cellular, compact 
areas of Antoni A with variable hyperchromasia and 
pleomorphism (Haematoxylin & Eosin stain, 40x).

Figure 9: Immunohistochemistry tumor shows SOX10 
positivity.

Discussion

Schwannomas are benign, well-encapsulated, slow-
growing nerve sheath tumors composed exclusively of 
Schwann cells derived from the neural creast. Most cases 
are sporadic; however, some are associated with NF2, 
schwannomatosis or Carney’s complex. Central lesions 
commonly arise from spinal nerve roots either intradural or 
extramedural. The common intracranial site is the vestibular 
branch of the eighth nerve, but they may also arises from 
other cranial nerves. Most of Schwannomas are solitary 
(90% of the cases) [4,5].

If schwannoma has no relation to cranial nerves, they are 
considered intracerebral Schwannoma. The World Health 
Organization classifies Schwannoma as a grade I benign 
tumor. The Central Brain Tumor Registry of the United States 
shows that non−malignant nerve sheath tumors account 
for 8.6% of all central nervous system tumors reported 
[6]. The majority of Schwannomas are being located in the 
cerebellopontine angle (80–90%) [7]. About 60% of benign 
schwannomas are vestibular schwannomas. 

The vestibular Schwannomas are mostly unilateral 
and occur sporadically. Rarely noted as bilateral tumor 
and usually associated with neurofibromatosis type 2. The 
incidence of bilateral vestibular Schwannomas is of 0.8 per 
50,000 cases. Mostly women are affected with a common in 
age 30s to 60s, having the median age of patients is at 55 
years. The incidence of vestibular Schwannomas in the USA 
is 1.2 cases per 100,000/year [8]. 

Radio Imaging Features

Radio imaging plays a central role in the screening and 
initial and follow-up assessment of vestibular Schwannomas. 
A MRI is the preferred technique which gives tumor 
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characterization, surgical planning, and post therapeutic 
evaluation for tumor progress or any recurrence [9].

On radio imaging on MRI, these lesions are hypointense 
on T1-weighted images and iso or hyperintense in T2 
weighted images. Well circumscribed masses that displace 
adjacent structures without direct invasion. The vestibular 
Schwannomas are located in the internal auditory canal, 
which give rise to wideing. Large tumors also extend into 
the cerebellopontine angle and cause the typical “ice cream 
cone” appearance.

For diagnosing and differentiating from 
neurofibromatosis and meningioma, T1-weighted imaging 
with gadolinium contrast remains the gold standard.

Histopathological Features

On gross examination shows encapsulation, with a 
smooth surface. On cut surfaces these are firm, light tan-
white-yellow, rubbery to firm in consistency. The size is up to 
5 cm, It may show cystic areas.

The histologic features shows a biphasic, encapsulated 
tumor composed of compact areas with spindle cells 
(Antoni A) and palisading nuclei (Verocay bodies) and loose 
microcystic areas with lipid laden macrophages (Antoni 
B), focal degenerative atypia may be present [10]. Other 
histologic findings in Schwannomas are hyalinized vessels 
with perivascular hemosiderin deposition. Four major forms 
of schwannoma are recognized. These include conventional, 
cellular, plexiform, and melanotic schwannoma.

Initially Woodruff JM, et al. [10] in 1981 described 
Cellular schwannoma. Cellular Schwannomas commonly 
occur in the spinal and paraspinal regions, and about 
10% are intracranial locations. The tumors are composed 
predominantly of compact spindle cells, cellular Antoni 
A-type with variable hyperchromasia and pleomorphism, 
but without well-formed Verocay bodies. Most tumors have 
fewer than four mitoses per 10 high power fields, but in 
some cases the mitotic rate may be higher. Local recurrence 
and malignant transformation in cellular schwannoma may 
observe related to its high cellularity, increased mitotic 
activity, fascicular growth pattern, and occasional locally 
destructive character. Local recurrence varies and may be 
higher compared to classic Schwannomas.

Differential and Immunohistochemistry

The differentials for cellular Schwannomas are 
Meningioma, Neurofibroma, Malignant peripheral nerve 
sheath tumor (MPNST) [11-13]. MPNST are a relatively shows 
high cellularity, brisk mitotic activity, frequent necrosis, thick 

intersecting bundles, intravascular herniation, increased 
perivascular cellularity.

These are less sensitivities for S100 and SOX10 
immunoreactivity. While cellular schwannomas shows the 
presence of Schwannian whorls, a peritumoral capsule, 
subcapsular lymphocytes, macrophage-rich infiltrates, 
absence of fascicles, low mitotic rate (most cases having 
< 4 mitosis/10hpf), perivascular hyalinization, and on 
immunohistochemistry uniform, diffuse S100 protein 
immunoreactivity [14]. 

Differential diagnosis can be challenging from the 
solitary fibrous tumor. These however show typical staghorn 
blood vessels, collagen fibers, and positive immunoreactivity 
for STAT6. Another differential is fibroblastic meningioma.

On immunohistochemistry Schwannomas typically 
shows tumor cells nuclear and cytoplasmic expression of 
S-100 as strong and diffuse positivity. Also SOX10 positive 
.While EMA, STAT6 and GFAP negative [15].

Treatment and Prognosis

In cases of small asymptomatic vestibular schwannomas 
can be managed conservatively. These cases requires MRI 
follow-up, to look for any recurrences. In patients with 
large and symptomatic lesions, management is complete 
surgical excision of tumor, which remains the most preferred 
treatment option. The overall prognosis is excellent.

In our case, patient showed recurrence. The reported 
rate of vestibular Schwannomas recurrence after total tumor 
removal is 0.5% and 9.2% [16]. The surgery or surgery 
followed by radiosurgery is an alternative to conventional 
surgical techniques. That the radiosurgery is a radiation 
therapy with the “gamma knife” or Linear accelerator-based 
radiosurgery (LINAC) may be used [17]. In cases adjuvant or 
neoadjuvant chemotherapy may be required.

The recurrence after total resection is very uncommon. 
Fabbris C, et al. [18] in meta-analysis study noted, the 
prognosis is depends on the symptoms size, location of the 
tumor, cellurarity, and association with neurofibromatosis 
type 2 [18]. Kano H, et al. noted that the hearing preservation 
after stereotactic radiosurgery can be achieved with low 
radiosurgical dose to the cochlea [19].

Sughrue ME, et al. [20] observed that the most common 
complications associated with surgical resection of vestibular 
Schannoma is facial nerve disorder (25.0%), cerebrospinal 
fluid leakage (8.5%) and postoperative neurological 
complications (8.4%) [20]. 
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Conclusion

Cellular Schwannomas is an uncommon variant of 
Schwannoma. Local recurrence in cellular schwannoma 
may observe related to its high cellularity, increased mitotic 
activity, and resection extent and tumor size. The long-term 
follow-up is recommended in these cases.
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