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 Introduction 

 The majority (90%) of tumors in the internal auditory 
meatus (IAM) are vestibular schwannomas (VS)  [1] . Oth-
er tumors located in the IAM are facial nerve schwanno-
mas, hemangiomas, meningiomas, lipomas, melanomas, 
osteomas, metastases and lymphomas  [2] . Choristomas 
of the 8th cranial nerve are very rare lesions with only 14 
reported cases to date  [3–6] . Most of them have been mis-
diagnosed preoperatively as VS  [3–6] , which is not sur-
prising due to the much higher incidence of VS, the sim-
ilar clinical presentation of the two tumors, and because 
a preoperative biopsy of a lesion in the IAM is not feasible.

  The exact definition of the term choristoma causes 
some confusion. Chorista is the malformation of a tissue 
resulting from the spread of embryonic tissue into aber-
rant locations, and choristoma is the tumor which results 
from chorista or autonomous, continuous development of 
this tissue in aberrant areas. Choristomas are not tumors 
consisting of a specific cell type; they can potentially form 
a developed organ. Essentially, choristomas are masses of 
normal tissue in aberrant locations. They may contain 
smooth muscle fibers, fibrous tissues and nerve fibers. 
They are sometimes diagnosed as hamartomas, but while 
hamartomas are also non-neoplastic proliferations of his-
tologically normal tissues, they are not aberrant and occur 
at sites where those tissues are normally found  [7–10] .
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  Case Report 

 A 29-year-old woman presented with a right-sided hearing 
loss, unspecific vertigo complaints and an intermittent tinnitus. 
Otoscopy and vestibular examinations were normal. Audiomet-
ric studies revealed a mild to moderate sensorineural hearing loss 
of 25–35 dB in the frequency range of 0.5–4 kHz ( fig. 1 ). Speech 
discrimination in the Freiburger monosyllabic word test was 85% 
at 100 dB SPL ( fig. 2 ). An MRI revealed a 6  !  3 mm lesion in the 
IAM ( fig. 3 ). The lesion was enhanced strongly after the injection 
of gadolinium, which was considered highly suspicious for VS. A 
follow-up MRI 3 months after the initial diagnosis of the tumor 
showed a tumor size of 9  !  4  !  5 mm. Surgery was proposed to 
the patient at this point because of the growth and the high prob-
ability of the necessity of treatment in the future. Chances to pre-
serve function were judged to be best with early surgery.

  The tumor was removed by a retrosigmoidal approach. After 
opening the IAM, a rubbery, hard tumor was found attached pri-
marily to the inferior and superior vestibular nerves ( fig. 4 ). A 
complete removal of the tumor could be achieved only after sec-
tioning the vestibular and cochlear nerves because both nerves 
and the tumor were tangled. The histopathological study revealed 
a benign nodular lesion that consisted of smooth muscle cells
in a fascicular and nodular arrangement, connective tissue and 
nerve fibers. The histopathological diagnosis was a neuromuscu-
lar choristoma of the 8th cranial nerve ( fig. 5 ,  6 ).

  After surgery the patient demonstrated a right-sided cochleo-
vestibular loss due to the section of the vestibular and cochlear 
nerve, without facial nerve palsy. She made a rapid recovery from 
the postoperative dizziness supported by physiotherapy.

  One week after discharge the patient presented to the emer-
gency room with a progressive headache not responding to anal-
gesics. The CT scan revealed a thrombosis of the vena jugularis 

interna and the right-sided sinus sigmoideus. The patient received 
oral anticoagulation therapy for 3 months. Despite the oral anti-
coagulation and the non-progressive thrombosis of the vena jug-
ularis interna and the right-sided sinus sigmoideus, the disabling 
headache persisted for several months. The neurological exami-
nation was normal, with the exception of a right-sided hearing 
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  Fig. 1.  Audiometric studies revealed a mild to moderate sensori-
neural hearing loss of 25–35 dB in the frequency range of 0.5–4 
kHz. 
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  Fig. 2.  Speech discrimination in the Freiburger monosyllabic word test was 85% at 100 dB SPL. EL = air conduc-
tion left ear (Freiburger monosyllabic word test); ER = air conduction right ear (Freiburger monosyllabic word 
test); O = air conduction right ear (bisyllabic word test); OM = air conduction right ear with masking (bisyl-
labic word test). 
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loss, and another MRI scan showed no specific findings. A head-
ache due to medication overuse was diagnosed and was treated by 
stopping the overused medication and setting up a preventive reg-
imen with carbamazepine.

  Discussion 

 Neuromuscular choristomas in the IAM are exceed-
ingly rare lesions. The tumor in our report consisted of 
smooth muscle tissue, nerve fibers and adipose tissue. 
Smooth muscle tissue does not represent a component of 

cranial nerves and we suggest that the correct classifica-
tion for this lesion is neuromuscular choristoma and not 
hamartoma. We found only 14 reports of cases of choris-
tomas of the 8th cranial nerve, which were all removed 
surgically. The reports did not say whether the choristo-
mas were removed due to growth or due to the symptoms 
they caused. All contained smooth muscle cells as a major 
component, connective tissue and nerve fibers. In 4 of 11 
cases published in a complete clinical review, the tumors 
contained also skeletal muscle cells which were not found 
in our case  [6] . All patients suffered from a hearing loss 
with the exception of 1 patient with hyperacusis and 2 

  Fig. 3.  MRI of a 6  !  3 mm lesion in the IAM. Arrow showing the 
gadolinium enhancing tumor. 

  Fig. 4.  A rubbery, very hard tumor was removed from the inferior 
and superior vestibular nerve.                           

  Fig. 5.  Spindle cells (Schwann cells) that correspond to nerve fi-
bers and muscle cells in fascicular arrangement (magnification 
 ! 20, hematoxylin and eosin stain).                         

  Fig. 6.  Smooth muscle antigen for smooth muscle (magnification 
 ! 20).                         
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additional patients in whom the hearing status was not 
reported. Two of the patients with hearing loss presented 
additionally with tinnitus, 1 patient reported addition-
ally the loss of balance and another patient tinnitus and 
the loss of balance  [3–6] .

  Little is known about the nature and history of these 
tumors. A wide range of behavior of these tumors in oth-
er locations is described in the literature. No growth at all 
or very slow growth is the typical behavior. Comments on 
the progression as well as spontaneous remission after 
incomplete removal can be found, but the dynamic be-
havior of choristomas in the IAM has not been reported 
 [3–5, 8] . The only way to monitor the growth of tumors 
in the IAM is serial MRI scans. If a tumor is growing, 
treatment is generally recommended. The tumor in our 
case seemed to grow slowly when comparing between the 
first and the follow-up MRI scan 3 months later. It might 
be beneficial to document the size of a tumor in the IAM 
by calculating its volume. Assuming the tumor is an el-
lipsoid as an approximation, the volume was initially 527 
mm 3 , while it increased to 754 mm 3  within 3 months.

  How can choristomas be differentiated from other tu-
mors in the IAM? Contrast-enhanced MRI may be help-
ful. Tumors in the IAM can be classified into 2 groups 
depending on their location: there are extra-axial lesions 
(outside the brain parenchyma) such as VS, meningio-
mas, epidermoid cysts and paragangliomas, and rare tu-
mors such as schwannomas of the 5th, 6th, 7th, 9th, 10th, 
11th or 12th cranial nerve, and vascular lesions; and there 
are intra-axial lesions (within the brain parenchyma). 
The latter are less common in MRI at this location and 
include astrocytomas, ependymomas, papillomas, he-

mangioblastomas and metastases  [11, 12] . Schwannomas 
of the facial nerve may extend into the labyrinthine facial 
nerve canal, and this feature could distinguish them from 
other tumors. Meningiomas can be distinguished from 
other tumors by the presence of calcification, dural tail 
and bone infiltration  [2] . Vascular tumors like heman-
giomas tend to be more hyperintense in MRI. Lipomas 
can usually be recognized by their hyperintense signal in 
T 1 -weighted MRI and can be confirmed by fat suppres-
sion techniques. Osteomas are hypointense in all se-
quences and non-enhancing after contrast  [11] . However, 
choristomas cannot be distinguished from other tumors 
in the IAM such as VS  [1] . Therefore, choristomas are 
usually misdiagnosed as the more common VS initially. 
Due to a lack of access for biopsy, lesions in the IAM are 
often only diagnosed after surgical removal. It remains 
unclear whether a non-surgical therapy such as radiation 
therapy is an alternative treatment option for growing 
choristomas.

  Conclusion 

 In summary, a neuromuscular choristoma is an ex-
ceedingly rare tumor in the IAM. The preoperative dis-
tinction from schwannomas does not seem possible. The 
definitive diagnosis can be made only by histopathologi-
cal examination after surgical removal. The natural be-
havior of this tumor is not known, but observing an ex-
pansion of the lesion documented in serial MRI is pos-
sible, and growing tumors should be treated.
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