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ABSTRACT
A case of multiple neurogenic tumors is presented. A native MRI (head and cervical spine) identifi ed multiple bilat-
eral tumors in the intraorbital space and cervical tumors. Based on the clinical course, imaging features and diag-
nosis criteria a possible diagnosis of schwannomatosis was made. Further investigations are needed for a precise 
diagnosis. This case presents discrepancies between the clinical presentation (paucity of symptoms) and imaging 
fi ndings. A careful follow-up and surgical treatment is needed, in order to prevent the mass effects of these tu-
mors.

Key words: neurofi bromatosis, schwannomatosis

INTRODUCTION

The neurogenic extracranial tumors represents a 
small part of clinical pathology, and a rare situa-
tion. Among these, neurofi bromatosis and schwan-
nomatosis represents genetic conditions that share 
the predisposition to development of tumors of the 
nerve sheath. Two forms of neurofi bromatosis have 
been recognized. The third form of these tumors is 
represented by schwannomatosis which is a non-
neoplasic proliferation of Schwann cells that is 
characterized by the development of multiple pe-
ripheral schwannomas in the absence of other diag-
nosis features of NF2 (notably, vestibular scwan-
nomas are not present). The true incidence is 
diffi cult to be determined, because the histopatho-
logic examination is needed for precise diagnosis. 
Schwannomas may arise in association with any 
peripheral nerve in the head and neck. Other less 
common location may involve the anatomical re-
gion of the orbit (Love, Rose). The paper presents a 
clinical case with unusual location of peripheral 

nerve tumors which presents differential diagnosis 
diffi culties. 

CASE PRESENTATION

In October 2012, a 57 year old woman presented 
to the Neurology Department (Rehabilitation Hos-
pital), for low back pain which has progressed over 
several weeks. Family history revealed a stroke 
(mother deceased by stroke), but no brain tumors or 
other locations tumors. Her medical history re-
vealed hypertension, right kidney hypoplasia, 
chronic gastritis, Raynaud syndrome and hysterec-
tomy for fi bromatous uterus. 2 years previous, she 
developed cervical pain that brought her to the phy-
sician. The MRI examination concluded that the 
diagnosis is of neurofi bromatosis. Her current med-
ication contains antihypertensive drugs, antiplatelet 
therapy and calcium channel blocker (cinnarizine) 
for vertigo.

On general clinical examination she was found 
to be obese (body mass index – 28.5), arterial pres-
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sure of 140/80 mmHg. A Skin peduncular fi broma 
on the right arm and verrucous nevus in right axil-
lary region were found. On neurological examina-
tion there was found a painless visual loss in the 
left eye, diminished osteotendinous refl exes in up-
per limbs (1+), subjective left arm paresthesias, ob-
jective hypoestesia (L4-L5-S1 territory). Other 
components of neurological clinical examination 
were normal. 

Laboratory tests were normal. She was referred 
to the ophthalmologist for visual loss and to the 
cardiologist for hypertension treatment.

Diagnosis work-up 
On ophthalmological examination there was 

found a decrease in distance visual acuity to 0.4 on 
the left eye (Snellen chart examination). On the 
right eye visual acuity was normal without refrac-
tive error correction. After optic correction the vi-
sual acuity was 0.9 (with spheric +1 lens correc-
tion; no more correction was useful). No extraocular 
muscle dysfunctions were found and the patient did 
not complain of ocular pains, nor diplopia. The 
structure of the iris was normal (there were no Lisch 
nodules on iris structure on slit lamp examination). 
On ophthalmoscopic and slit lamp examination 
cortical lens opacities were found (no posterior 
subcapsular lens opacities nor cortical lens opaci-
ties were present). These lens opacities are typically 
age-related cataract. The lens opacities were classi-
fi ed according to Lens Opacities Classifi cation Sys-
tem III (Chylack, 1993). No retinal mass or other 
retinal abnormalities were found on ophthalmo-
scopic examination. Intraocular pressure was nor-
mal.

Because of clinical symptoms and based on neu-
rological examination, the X ray examination of 
lumbar and cervical spine was indicated. On lum-
bar spine X ray examination minimal spondylosis 
changes were found. On cervical spine CT exami-
nation, 2 hypodensity tumoral masses were found 
(posterior to right sternocleidomastoid muscle and 
anterior to the trapezius muscle). The tumoral 
masses had clear limits and were 13 mm and 9 mm 
in diameter respectively. On ultrasound examina-
tion the same 2 masses were found. No vascularisa-
tion on Doppler examination was associated with 
these tumors. No structural changes of surrounding 
tissues were found.

Diagnosis consideration for decrease of visual 
function was made (Table 1).

TABLE 1. Differential diagnosis for decrease in mon-
ocular visual function according to patient’s age and 
clinical status
Conditi on Types Features
Lens opaciti es Corti cal cataract

Nuclear cataract 
No ocular pain
Insidious onset
Distance visual acuity 
decreasing

Ischemic opti c 
neuropathy

Non-arteriti c ischemic 
opti c neuropathy 
Arteriti c ischemic opti c 
neuropathy

No ocular pain
Disc swelling ± 
nerve fi ber layer 
hemorrhages

Infl ammatory 
opti c 
neuropathy
Reti niti s
Vitreiti s

Sjogren syndrome ± 
other autoimmune 
disease manifestati on
Sarcoidosis
Paranasal sinusiti s
Bartonella infecti on
Toxoplasmosis 
Lyme disease
Cytomegalovirus
Syphilis
Tuberculosis

Disc swelling
Reti nal exudates
Vitreous 
infl ammati on 
(vitreiti s)

Glaucomatous 
causes

Chronic glaucoma
Acute angle closure 
glaucoma

Opti c disc cupping
Elevated intraocular 
pressure
Pain and scleral 
injecti on in acute 
angle closure 
glaucoma

Reti nal causes 
(vascular)

Reti nal artery 
occlusion (RAO)
Reti nal venous 
occlusion (RVO)

Reti nal whitening 
(RAO)
Reti nal hemorrhages 
± disc swelling (RVO)

Compression 
(orbit/
prechiasmati c 
opti c nerve) 

Lymphoma
Leukemia
Opti c nerve glioma
Metastasis
Meningioma or other 
orbit/intracranial 
tumor

Slowly progressive 
visual loss
Opti c disc swelling or 
opti c nerve atrophy 

Based on the previous diagnosis of neurofi bro-
matosis, decrease of visual function of the left eye 
and superior limb paresthesias and hypoestesias, a 
head and cervical spine MRI was indicated. 

The MRI examination was made. The patient 
was tested for paramagnetic contrast agent (gado-
linium) and type I hypersensitivity was found. 

The native head MRI examination revealed mul-
tiple masses presence. Both orbits contain two well 
circumscribed, encapsulated, ovoid shaped masses. 
In T1-weightened images they revealed hypointen-
sity, and in T2-weightened images they revealed 
hyperintensity. In the right orbit one of the masses 
is in contact with the optic nerve. There are more 
masses with the same MRI characteristics that were 
found in the retropharingeal space (bilaterally). The 
sizes of these masses are between 9.2/11.3 mm (the 
small one) to 12.8/39.6 mm (the bigger one). The 
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target sign was present for retropharingeal space 
tumors (T2-weightened images). Internal auditory 
canal contains no tumors (Fig. 1, 2). Leukoaraiosis 
lesions were also revealed by head MRI.

following levels: spinal nerves levels (C2, C5, C6 
bilaterally), a right vagus nerve mass, a sympathet-
ic chain mass (at T1 level), a right laterocervical 
mass (on the lateral side of anterior scalen muscle). 
On the internal side of the common carotid artery 
there is one ovoid mass with the presence of target 
sign on T2-weightened images. The sizes of these 
masses are between 8/12 mm (the small one) to 
22.7/27 mm (the bigger one) (Fig. 3). 

FIGURE 1. Head MRI (native) – T1-weightened image 
in coronal section with bilateral orbital tumors (hypoin-
tense signal)

FIGURE 2. Head MRI – T2-weightened image in axial 
section – 2 hyperintense masses in left orbit

The native cervical MRI examination showed 
multiple masses wth the same T1 and T2-weight-
ened characteristics. The masses are present at the 

FIGURE 3. Cervical spine MRI – T2-weightened image 
in coronal section – multiple masses with presence of 
target sign (along the vagus nerve bilateral)

Lumbar spine cord MRI examination revealed 
no tumors.

Based on clinical course, history and MRI fi nd-
ings a possible diagnosis of schwannomatosis diag-
nosis was made. Type 1 neurofi bramotosis (NF1) 
was excluded because there were no “cafe au lait 
spots” on the skin, nor cutaneous neurofi bromas, 
Lisch nodules, skin fold freckling or optic nerve 
glioma. Diagnosis criteria for type 2 neurofi broma-
tosis (NF2) and schwannomatosis was very impor-
tant for diagnosis assumption (Table 2, 3). 

TABLE 2. Diagnosis criteria for NF2 – Manchester 
Clinical Diagnostic Criteria (Warner TT, Neurogenetics)
A. Bilateral vesti bular schwannoma
B. First degree family relati ve with NF2 and unilateral vesti bular 
schwannoma or fi rst-degree relati ve with NF2 and any two of: 
meningioma, schwannoma, glioma, neurofi broma, posterior 
subcapsular lens opaciti es
C Unilateral vesti bular schwannoma and any two of: menin-
gioma, schwannoma, glioma, neurofi broma, posterior sub cap-
sular lens opaciti es
D. Multi ple meningiomas and unilateral vesti bular schwannoma 
or any two of: schwannoma, glioma, neurofi broma, posterior 
subcapsular lens opaciti es
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TABLE 3. Diagnosis criteria for schwannomatosis 
(MacCollin, 2005).
Defi nite Possible
Age > 30 years and two 
or more non-intradermal 
schwannomas, at least 1 with 
histologic confi rmati on and 
no evidence of vesti bular 
tumor on MRi scan and no 
known consti tuti onal NF2 
mutati on.

OR

One pathological confi rmed 
non-vesti bular schwannoma 
plus fi rst degree relati ve who 
meets above criteria

Age < 30 years and two 
or more non-intradermal 
schwannomas, at least one 
with histologic confi rmati on 
and no evidence of vesti bular 
tumor on MRI sc and no 
known consti tuti onal NF2 
mutati on.

OR

Age > 45 years and two 
or more non-intradermal 
schwannomas, at least one 
with histologic confi rmati on 
and no symptoms of 8th 
nerve dysfuncti on and no 
consti tuti onal NF2 mutati on

OR

Radiographic evidence of non-
vesti bular schwannoma and 
fi rst degree meeti ng criteria 
for defi nite schwannomatosis.

DISCUSSION

We present a clinical case observed at the De-
partment of Neurology in the Rehabilitation Hospi-
tal who had particular clinical features due to dis-
crepancies between cranial MRI fi ndings and 
clinical symptoms (paucity of symptoms). There 
are few examinations that guided us toward the 
possible diagnosis: the native MRI, cervical spine 
CT examination and ultrasound soft tissue exami-
nation of the neck region. Based on these examina-
tions, clinical presentation and taking into account 
of the differential diagnosis there is a possible diag-
nosis of schwannomatosis. The fulfi ll criteria for 
NF2 and schwannomatosis is diffi cult to be defi ned 
in most of patients, therefore the diagnosis is diffi -
cult. Other authors considered the schwanomatosis 
diagnosis (based on MRI fi ndings) when multiple 
masses in relationship with peripheral nerves were 
found (Surov).

Schwannomatosis is a very rare disease which 
presents typically encapsulated, slow-growing tu-
mors. They can occur in any location and at any age 
(most common between 20 to 50 year-old age 
group) (Delfi ni). Orbital schwannomas are infre-
quent, representing only 1% of orbital tumors 
(Capps). The particularity of this case is that, de-
spite of the presence of orbital tumors which have a 
considerable volume, there are just a few ophthal-
mological symptoms (a slight acuity decrease 

which it possibly connected to the presence of cor-
tical cataract). There were no mass effects (propto-
sis, optic nerve compresion, pain or diplopia). This 
fact suggests that there was a slow growing of the 
orbital tumors which is an important feature for di-
agnosing schwannomatosis. There are few orbital 
schwannomatosis cases reported in literature, there-
fore the clinical course of these tumor locations is 
poorly understood (Kron). Regarding the spinal lo-
calization of tumors, schwannomas represent the 
most frequent tumor lesions of the spine with prev-
alence for the cervical-inferior tract and the dorso-
lumbar passage. The surgical removal of these tu-
mors is the main treatment when pain occurs (Conti).

Defi nitive diagnosis of schwannomatosis re-
quires pathological demonstration or genetic test-
ing. The patient refused the biopsy (because of pau-
city of symptoms). The only future possible test is 
the genetic test. Germline mutation in the 
SMARCB1 gene (c.233-1G >A and c.207_208 
dupTA mutation). These mutations cause familial 
schwannomatosis, which is an autosomal dominant 
condition that predisposes individuals to develop 
different numbers of schwannomas (Melean, Smith) 
It is also possible to produce sporadic cases of 
schwannomatosis or multiple meningiomas (pref-
erentially cranial meningiona located at falx cere-
bri) (van der Munckhof P). The case presented in 
this paper does not meet the MRI diagnosis criteria 
for meningioma (Scott).

According to the histopathological examination, 
schwannomas are characterized by the presence of 
specifi c hypercellular areas (Antoni type A areas), 
with frequent nuclear palisading arrangements 
(Verocay bodies), interspersed with less dense re-
ticular areas (Antoni type B areas) with myxoid tis-
sue and more water content. The target sign (bipha-
sic signal intensity on T2-weighted images showed 
peripheral high intensity and central low intensity 
-) was present. The target sign is one of the charac-
teristic imaging fi ndings in schwannomas that dis-
tinguishes it from other soft tissue tumors. The tar-
get sign was defi ned as the biphasic or triphasic 
pattern on MRI, and the sign correlated with mac-
roscopic and microscopic fi ndings – microscopic 
patterns of central Antoni A and peripheral Antoni 
B cells. The specifi city of the target sign in schwan-
noma was 100% and the sensitivity was 59%; there-
fore, the target sign was characteristic of and help-
ful for the diagnosis of schwannomas (Koga H, 
2007; Scott W, 2009). The patient presents this spe-
cifi c target sign on head and cervical spine MRI 
examination, which was very useful in diagnosis 
guidance. 
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Even though schwannomatosis and NF2 are 
clinically, histopathologically, and genetically dis-
tinct, there is an overlap in their presentation and 
phenotype. For example, a sporadic patient may 
initially presents with multiple non-vestibular 
schwannoma, suggesting a diagnosis of schwanno-
matosis, and later a bilateral vestibular schwanno-
ma develop, establishing the diagnosis of NF2 in-
stead. The genetic test for NF2 does not clarify the 
diagnosis in all cases, because commercially avail-
able NF2 analysis is not able to detect the NF2 mu-
tation in 33-45% of cases (Mac Collin). Therefore, 
the genetic test for NF2, in order to exclude the 
NF2 diagnosis has some limits (MacCollin, 2003).

CONCLUSION 

We presented a clinical case which demonstrat-
ed the challenge in extracranial tumor diagnosis in 
absence of histopathological diagnosis and genetic 
tests. Additional clinical information and further 
examinations may aid the differential diagnosis in 
this clinical case. If the diagnosis is not clarifi ed, 
the patient should be followed until the disease re-
veals more symptoms. For this clinical case, care-
ful monitoring is needed before the tumors’ sizes 
become problematic. Surgery remains the main 
treatment for schwannomas when the mass effect is 
present.
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