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Abstract 

Intramedullary schwannomas unrelated
with neurofibromatosis are uncommon
tumors, but if correctly diagnosed and properly
treated they may have a good prognosis. 

They have a wide range of clinical presenta-
tions, commonly presenting as a slowly pro-
gressive motor or sensory syndrome. We pres-
ent a case report of a patient without neurofi-
bromatosis with a surgically treated cervical
intramedullary schwannoma. 

Introduction 

Spinal schwannomas are tumors originating
from the Schwann cells1 and correspond to
30% of spinal tumors, most of which have an
intradural extramedullary location.2

They are generally associated with neurofi-
bromatosis types 1 and 2.3

Intraparenchimal schwannomas of the cen-
tral nervous system (CNS) are extremely rare
when no relationship with neurofibromatosis
is present and several parts of CNS can be
affected, such as the spinal cord, cerebellum
and brain stem.4-6

Intramedullary lesions represent 0.3% of all
medullary tumors and 1.1% of spinal schwan-
nomas.7 This article reports a case of
intramedullary schwannoma and presents a
review of literature. 

Case Report 

Our patient is a 40-year old Caucasian male.
He was admitted to the department of
Neurology and Neurosurgery of the Heliopolis
Hospital, São Paulo, Brazil, presenting spastic

tetraparesis and sphincterian disturbances.
The symptoms had developed progressively
with onset two years before admission. 

Initially the patient complained of left infe-
rior limb weakness that affected the right infe-
rior limb after five months together with uri-
nary urgency , high thoracic column pain with-
out irradiation and arms and shoulders muscu-
lar fasciculations. After ten months the pares-
thesia and motor weakness achieved the supe-
rior limbs. The neurologic examination
showed an asymmetric progressive spastic
tetraparesia especially in the left side whith
impaired deambulation. Diffuse pyramidal
signs and normal deep sensitivity were also
described. The first diagnostic hypothesis was
amyotrophic lateral sclerosis and the patient
was treated with rilusole for 14 months. After
this, and given his physical weakness and
sphincterian dysfunction progression, he
sought assistance from another medical center
where a cervical spinal magnetic resonance
(MRI) was performed. This demonstrated a
C4-C6 intramedullary lesion (hypointense in
T1-weighted, hyperintense in T2-weighted,
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Figure 1. Pre-
operative cervi-
cal spine mag-
netic resonance
(Sagittal T1- and
T 2 - w e i g h t e d
images).

Figure 2. Post-
operative magnetic
resonance. Gross
total ressection. 
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heterogeneous contrast impregnation and
syrin-gomyelia) (Figure 1). Intravenous
steroids were started in the pre-operative peri-
od (30 mg/kg in bolus) followed by a mainte-
nance 5.4 mg/kg dosage over the following 23
hours. Surgical treatment was made through a
C3-C5 laminotomy with a careful duramater
microscopic opening, one centimeter mieloto-
my and tumor subtotal resection (Figure 2).

The intraoperative aspect of the lesion was
of a grayish and infiltrative mass making total
resection impossible. The nerve roots were not
involved by the tumor. 

Microscopically examination demonstrated
compact palisade cells with lined nucleus
mixed with some enucleated areas called
Verocay bodies (Figure 3).

During the immediate post-operative period
a worsening of tetraparesis was noted with
recovery in the first 48 hours. After 24 months,
a significant regression of the motor and
sphincterian dysfunction was observed and
this allowed the patient to hold objects with his
hands and walk with help again. 

Discussion 

The first surgical description of a spinal
tumor was made in 1888 by Sir Victor Horsley8

who reported an extramedullary intradural
meningioma resection. However, it was just in
1907 that Von Eiselberg published the success-
ful resection of an intramedullary neurofi-
brosarcoma. Though Kernohan has been
recognised as the first neurosurgeon to report
an intramedullary schwannoma case in 1952,
Penfield had already described an
intramedullary lesion with schwannoma char-
acteristics in 1932.9

Up until today, approximately 50 cases of
intramedullary schwannomas not related to
neurofibromatosis have been described, some
of them are shown in Table 1. The melanotic
schwannomas, although not the scope of this
discussion, are even rare; from 39 cases
reported, just 5 were intramedullary lesions
and 10% of those malignized,10 as shown in
Table 2. 

The male:female ratio for intramedullary
schwannomas is 3:1 with a mean age of 40-
years old. They are usually single lesions
affecting the cervical spinal cord (63%), the
thoracic spinal cord (26%) and the lumbar
spinal cord (11%). They have a slow growth
pattern and because of this the average inter-
val between first symptoms and diagnosis is
28.2 months (from six months to 20 years).11

The most described clinical manifestation is
the pyramidal syndrome followed by sensitivity
complaints and sphincterian dysfunction.
There are reports of muscular fasciculations as
the first symptom. Another complaint is the
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Figure 3. Electronic microscopy of a
schwannoma with palisade cells and
Verocay bodies. 

Table 1. Intramedullary schwannoma cases without Von Recklinghausen disease.

Author/year Sex Topography Duration of symptoms Treatment 

Penfield, 19329 M C5 8 years Subtotal resection -

Rasmussen, 194019 M C4 – C7 4 years Subtotal resection PR 

Roka, 195120 M Cervical 3 years Subtotal resection Worsening 

Riggs & Clary,195716 M C4 – C5 3 years Autopsy finding -

Ramamurthi, 19588 M T2 9 months Total resection PR 

Lang & Bridge, 195921 M Cervical 1 year Total resection PR 
M Thoracic 3 years Total resection Worsening 

Scott & Bentz, 196222 F T3 – T4 12 years Subtotal resection Stable 

Lu, et al., 196323 M C4 – C5 3 months Total resection + RDT PR 
M C2 – C5 18 months Subtotal resection PR 

McCormick, 196417 M L2 6 weeks Autopsy finding -

Slooff, et al., 196424 M C4 – C7 4 years - -

Guidetti, 196725 - Connus - Total resection TR 

Mason & Keigher,  196826 M T8 – T10 3 months Total resection PR 

Chigasaki, 196827 F T3 - Subtotal resection -

Van Duinen, 197128 M C3 - Total resection -

Cambier, et al., 197429 M C2 – C4 16 months Total resection Worsening 

Wood, et al., 19752 M C1 – C3 3 months RDT Death -PE 

Schmitt, 197530 M Connus 6 months Autopsy finding -

Isu, et al., 197631 F C1 6 months Subtotal resection -

Pardatscher, et al., 197932 M C4 – T9 9 months Decompressive Death 

Vailati, et al., 197933 F T8 – T9 1 year Total resection PR 

Shalit & Sandbank, 198134 F C2 – T2 6 months Total resection + RDT TR 

Cantore, et al., 198235 M T12 – L1 - Total resection TR 
F C3 – C5 2 years Total resection PR 

Lesoin, et al., 198336 F C3 – C7 6 months Total resection TR 
M Conus 5 years Total resection TR 

Rout, et al., 198337 F C2 – C6 5 years Total resection TR 
F C2 – C5 5 years Subtotal resection PR 

Sharma, et al., 19843 M C2 – C6 18 months Total resection TR 

Ross, et al., 19867 M C4 – C5 4 months Total resection TR 
F C2 – T1 4 years Subtotal resection PR 

Gorman, et al., 198938 F C2 – C5 8 months Total resection PR 

Herregodts, et al., 19911 F T3 – T4 5 years Total resection PR 

Nicácio, et al., 2007 M C4 – C6 2 years Subtotal resection PR 

RDT, radiotherapy; PR, partial recovery; TR, total recovery; PE,  pulmonary embolism.
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motor-sensitive alternal deficit associated with
amiotrophy in patients with predominantly
one-sized located medullary tumors.12 The X-
ray findings are correlated to tumoral growth
characteristics. 

Mielography denotes precisely the tumor
location and the relationship with dura mater
and the spinal cord. However, MRI is the gold
standard to study intramedullary tumors. 

In 1988, Takemoto  stated that MRI allows
pre-operative diagnosis of schwannomas, neu-
rofibromas, meningiomas and hemangioblas-
tomas.13 On the other hand, according to
Nicoletti in 1994, neither the MRI nor CT scan
can differentiate the intramedullary tumor his-
tological type.14 Sagittal and axial images
demonstrate a widening of the spinal cord. 

Perilesional edema and cystic cavities can
be observed. These tumors are hypointense or
isointense on T1-weighted sequences and gen-
erally hyperintense on T2-weighted sequences.
When gadolinium is injected there is a hetero-
geneous enhancement. 

According to Demachi, there is no correla-
tion between the classification of Antoni and
the MRI findings.15 The Antoni A-type is char-
acterized by the presence of compact wave-
shaped cells rounded by a reticular net. The
Antoni B-type has large and loose cells sur-
rounded by a collagenous web.12

The infiltrative pattern of some intra-
medullary schwannomas make total gross
resection impossible and some authors sug-
gest in these cases the use of radiotherapy for
residual lesions.2 According to the new WHO
classification of tumors there are three types
of schwannomas: cellular, plexiform and
melanotic. 

However, the controversial question about
this pathology emerges from the unknown
pathogenesis. Previous studies have claimed
that the central nervous system cells have no
Schwann cells, thus making the presence of
intramedullary schwannomas a paradox. 

In the pursuit of an answer to that question,
several theories have been suggested over the
last fifty years. In 1957, Kernohan, McCarty,
Riggs and Clary proposed that the origin of
such lesions could be from Schwann cells' pro-

liferation derived from nerve fibers of the
spinal arteries.16

Ramamurthi et al. suggested that a few
ectopic Schwann cells of the embrionary neu-
ral tube (during the fourth gestational week)
could be the origin of these schwannomas.8

In 1964, MacCormick and Wood stated that
intramedullary schwannomas came from some
Schwann cells found in aberrant intra -
medullary nervous fibers arising through the
posterior roots.17 But the most acceptable theo-
ry was reported by Rusell and Rubenstein in
1971. According to them, these tumors emerge
from the transformation of neuroectodermal
pial cells into Schwann cells, leading to a pos-
sible fast neoplastic growth of Schwann cells
located in a “critical area” in the dorsal roots.18

Conclusions

Although rare, the intramedullary schwan-
nomas should be considered as a possible diag-
nosis for young adults presenting with an
intramedullary lesion. Once suspected, surgi-
cal treatment is recommended. Gross total
resection is the goal but sometimes this can-
not be accomplished due to the infiltrative
characteristic of the tumor. Finally, a better
understanding of the etiology and phys-
iopathology will certainly contribute to the
treatment of these patients. 

References  

1. Herregodts P, Vloeberghs M, Schmedding
E, et al. Solitary dorsal intramedullary
schwannoma. Case report. J Neurosurg
1991;74:816-20.

2. Wood WG, Rothman LM, Nussbaum BE.
Intramedullary neurilemoma of the cervi-
cal spinal cord. Case report. J Neurosurg
1975;42:465-8.

3. Sharma R, Tandon SC, Mohanty S, Gupta
S. Intramedullary neurofibroma of the cer-
vical spinal cord: case report with review

of the literature. Neurosurgery 1984;15:
546-8.

4. Prakash B, Roy S, Tandon PN. Schwan -
noma of the brain stem: case report. J
Neurosurg 1980;53:121-3.

5. New PF. Intracerebral schwannoma. Case
report. J Neurosurg 1972;36:795-7.

6. Beskonakli E, Cayli S, Turgut M, et al.
Intra parenchymal schwannomas of the
central nervous system: an additional case
report and review. Neurosurg Rev 1997;
20:139-44.

7. Ross DA, Edwards MS, Wilson CB. Intra -
 medullary neurilemomas of the spinal
cord: report of two cases and review of the
literature. Neurosurgery 1986; 19:458-64.

8. Ramamurthi B, Anguli VC, Iyer CG. A case
of intramedullary neurinoma. J Neurol
Neurosurg Psychiatry 1958;21:92-4.

9. Penfield W. Notes on operative technic in
neurosurgery. Ann Surg 1946;124:383-5.

10. Santaguida C, Sabbagh AJ, Guiot MC, Del
Maestro RF. Aggressive intramedullary
melanotic schwannoma: case report. Neu-
rosurgery 2004;55:1430.

11. López J, Diaz DR, Medina YC, et al.
Schwanoma intramedular cervical. Arch
Neurocien 2004;9:55-8.

12. Carrillo-Esper R, Solís-Maldonado G,
Trujillo V, Téllez-Morales MA. Schwanoma
intra-medular cervical. Cir Ciruj 2001:5-7.

13. Takemoto K, Matsumura Y, Hashimoto H,
et al. MR imaging of intraspinal tumors -
capability in histological differentiation
and compartmentalization of extramedul-
lary tumors. Neuroradiology  1988;30:303-
9.

14. Nicoletti GF, Passanisi M, Castana L,
Albanese V. Intramedullary spinal neurino-
ma: case report and review of 46 cases. J
Neurosurg Sci 1994;38:187-91.

15. Demachi H, Takashima T, Kadoya M, et al.
MR imaging of spinal neurinomas with
pathological correlation. J Comput Assist
Tomogr 1990;14:250-4.

16. Riggs HE, Clary WU. A case of intra-
medullary sheath cell tumor of the spinal
cord; consideration of vascular nerves as a
source of origin. J Neuropathol Exp Neurol
1957;16:332-6.

17. McCormick WF. Intramedullary spinal cord
schwannoma. A unique case. Arch Pathol
1964;77:378-82.

18. Russel D, Rubinstein LJ, eds. Pathology of
tumors of the nervous system. 3rd ed.
London: Edward Arnold; 1971.

19. Rasmussen TB, Kernohan JW, Adson AW.
Pathologic classification, with surgical
consideration, of intraspinal tumors. Ann
Surg  1940;111:513-30.

20. Roka L. Clinical aspects and pathologic
anatomy of tumors of the oblongata and
cord in the region of the foramen magna.

Case Report

Table 2. Intramedullary melanotic schwannoma cases in literature.

Author/year Age Signs and Duration of Location Treatment Results
/Sex symptoms symptoms

Solomon, et al.39 69/M Brown-Séquard 4 y C3 Total resection
Marchese &McDonald40 72/F Tetraparesis 20 y C4-C6 Total resection PR  
Sola-Perez, et al.41 63/F Radicular pain C7 - T1 Partial resection PR
Acciarri, et al.,42 44/F Tetraparesis 10 y T2 - T3 Total resection PR
Santaguida, et al.10 35/M 39 M Hemip./Parap. 10 m C4-C5/C4-C6 Total resection 

+ CMT+RDT

RDT, radiotherapy; CMT, chemotherapy; PR, partial recovery .



[page 140] [Rare Tumors 2009; 1:e44]

Arch Psychiatr Nervenkr Z Gesamte
Neurol Psychiatr 1951;186:413-36.

21. Lang EF Jr., Bridge C. Intramedullary
spinal cord tumors. Surg Clin North Am
1959;39:831-9.

22. Scott M, Bentz R. Intramedullary neuri-
lemmoma (neurinoma) of the thoracic
cord. A case report. J Neuropathol Exp
Neurol 1962;21:194-200.

23. Lu AT, Eisenstein BE. Papillary subependy-
mal gliosis (gliomatosis) associated with
Von Recklinghausen's disease and sub -
ependymal glioma. Bull Los Angel Neuro
Soc 1963;28:151-6.

24. Slooff JL. Primary tumors of the cerebel-
lum. A clinicopathological study. Jaarb
Kankeronderz Kankerbestrijd Ned 1964;
14:309-11.

25. Guidetti B. Intramedullary tumours of the
spinal cord. Acta Neurochir (Wien).
1967;17:7-23.

26. Mason TH, Keigher HA. Intramedullary
spinal neurilemmoma: case report. J
Neurosurg 1968;29:414-6.

27. Chigasaki H, Pennybacker JB. A long fol-
low-up study of 128 cases of intra-
medullary spinal cord tumours. Neurol
Med Chir (Tokyo) 1968;10:25-66.

28. van Duinen MT. Intramedullary neurino-

ma. Ned Tijdschr Geneeskd 1971;115:
1070-4.

29. Cambier J, Masson M, Hurth M, et al.
Unilateral posterior-column syndrome due
to intramedullary neurinoma. Imitative
homolateral synkinesias. Rev Neurol
(Paris) 1974;130:189-99.

30. Schmitt HP. "Epi-" and intramedullary
neurilemmoma of the spinal cord with
denervation atrophy in the related skeletal
muscles. J Neurol 1975;209:271-8.

31. Isu T, Tashiro K, Mitsumori K, et al. A case
of intramedullary spinal schwanoma
(author's transl). No Shinkei Geka 1976;
4:897-901.

32. Pardatscher K, Iraci G, Cappellotto P, et al.
Multiple intramedullary neurinomas of the
spinal cord. Case report. J Neurosurg
1979;50:817-22.

33. Vailati G, Occhiogrosso M, Troccoli V.
Intramedullary thoracic schwannoma.
Surg Neurol 1979;11:60-2.

34. Shalit MN, Sandbank U. Cervical intra -
medullary schwannoma. Surg Neurol
1981;16:61-4.

35. Cantore G, Ciappetta P, Delfini R, et al.
Intramedullary spinal neurinomas. Report
of two cases. J Neurosurg 1982;57:143-7.

36. Lesoin F, Delandsheer E, Krivosic I, et al.

Solitary intramedullary schwannomas.
Surg Neurol 1983;19:51-6.

37. Rout D, Pillai SM, Radhakrishnan VV.
Cervical intramedullary schwannoma.
Case report. J Neurosurg 1983;58:962-4.

38. Gorman PH, Rigamonti D, Joslyn JN.
Intramedullary and extramedullary
schwannoma of the cervical spinal cord-
case report. Surg Neurol 1989;32:459-62.

39. Solomon RA, Handler MS, Sedelli RV, Stein
BM. Intramedullary melanotic schwanno-
ma of the cervicomedullary junction.
Neurosurgery 1987;20:36-8.

40. Marchese MJ, McDonald JV. Intra-
medullary melanotic schwannoma of the
cervical spinal cord: report of a case. Surg
Neurol 1990;33:353-5.

41. Sola-Perez J, Perez-Guillermo M, Bas-
Bernal A, et al. Melanocytic schwannoma:
the cytologic aspect in fine-needle aspira-
tion cytology (FNAC): report of a case
located in the spinal cord. Diagn
Cytopathol 1994;11:291-6.

42. Acciarri N, Padovani R, Riccioni L.
Intramedullary melanotic schwannoma.
Report of a case and review of the litera-
ture. Br J Neurosurg 1999;13:322-5.

Case Report


