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INTRODUCTION

Malignant melanotic nerve sheath tumors (MMNSTs) are rare (comprising <1% of neoplastic 
lesions of the peripheral nerve).[14] Due to the melanin content in MMNST, their characteristic 
magnetic resonance imaging (MRI) findings include high signal intensity on T1-weighted images 
(WI), low signal intensity on T2-WI, and marked enhancement with contrast.[15] Here, a 79-year-
old male presented with an isolated MR-documented T9–T10 MMNST that was treated with 
gross total excision without adjunctive treatment (i.e., in the absence of metastatic disease).

CASE DESCRIPTION

A 79-year-old male presented with a 1-month history of severe back pain, paraparesis 
(i.e., 2/5 proximal-distal motor function), a T10 sensory level, and bladder/bowel dysfunction. 
e thoracic MRI revealed an intradural extramedullary cephalad/caudad 15 mm well-defined 
T9–T10 lesion that markedly compressed to the cord to the left side of the spinal canal; it was 
hypointense on T1-WI, hyperintense on T2-WI, and markedly enhanced with contrast [Figure 1]. 

ABSTRACT
Background: Malignant melanotic nerve sheath tumors (MMNSTs) are relatively rare, comprising <1% of all 
neoplastic peripheral nerve lesions. Here, we describe a 79-year-old male who presented with atypical magnetic 
resonance imaging (MRI) findings of an MMNST.

Case Description: A  79-year-old male presented with lower back pain, paraparesis, and bladder/bowel 
dysfunction. e MRI showed an intradural extramedullary (IE) lesion at the T9–T10 level with low-signal 
intensity on T1-weighted images (WI) and high intensity on T2-WI, which markedly enhanced with contrast. 
e IE nerve root involved with the tumor was completely removed surgically. e lesion was confirmed to be an 
MMNST. In the absence of metastases, adjuvant therapy was deemed unnecessary. One year later, the lesion has 
not recurred.

Conclusion: A 79-year-old male patient presented with a T9–T10 MR intradural lesion that was pathologically 
proved to be an MMNST, which was treated with gross total surgical resection (i.e., removal of the involved nerve 
root alone).

Keywords: Malignant melanotic nerve sheath tumor, Schwannoma, Spinal tumor

www.surgicalneurologyint.com

Surgical Neurology International
Editor-in-Chief: Nancy E. Epstein, MD, Professor of Clinical Neurosurgery, School of Medicine, 
State U. of NY at Stony Brook.

SNI: Spine Editor 
 Nancy E. Epstein, MD 
 Professor of Clinical Neurosurgery, School of Medicine, State U. of NY at Stony Brook Open Access 



Kageyama: Spinal malignant melanotic nerve sheath tumor

Surgical Neurology International • 2024 • 15(250) | 2

e accompanying non-contrast computed tomography (CT) 
showed no tumor calcification [Figure 1]. Surgery, performed 
a day following admission, included T8–T10 laminectomy. 
On opening the dura, an extramedullary lesion was found 
compressing the spinal cord from the right to the left. The 
lesion was elastic, soft, hemorrhagic, and slightly brownish 
in coloration and was densely adherent to a single nerve 
root; once that root was removed, the tumor was removed 
in Toto.

Pathological findings

e histopathological diagnosis was consistent with MMNST 
[Figure  2]. ere were spindle-shaped cells proliferating 
in indistinct, short, bundle-like arrays, accompanied by 
moderate cell density and medium to slightly large nuclei 
with mild increases in chromatin but without malformed 
nuclei. Cell division occurred in <1 cell per 10 views, and 
there was no evidence of necrosis. Small scattered vessels 
with vitreous-like walls and no psammomatous bodies were 
observed. e spindle-shaped cells had a brown substance 
in their cytoplasm; however, the majority did not contain 
hemosiderin. Immunostaining of spindle-shaped cells was 
positive for S100, HMB45, and Melan A and negative for 
PgR; it was difficult to determine EMA. e MIB1 labeling 

index was 1–5%. Intermediate to high-intensity positive cells 
were approximately “30–40% for p53.” e majority of the 
brown material was melanin rather than hemosiderin, as 
confirmed by staining with Fontana-Masson’s solution and a 
negative reaction to Berlin blue staining.

Postoperative course

Postoperatively, the patient had a residual paraparesis with 
sphincter dysfunction. Following gross total T9/T10 tumor 
excision, there was no further evidence of residual and/or 
metastatic disease on subsequent non-contrast and enhanced 
MRI brain, cervical, thoracic, and lumbar MR studies. As 
the systemic metastatic work-up was negative, no further 
adjuvant therapy was warranted [Figure 3]. Notably, however, 
the patient continues to be closely followed for the risk of 
tumor recurrence [Figure 3].

DISCUSSION

MMNSTs are rare lesions, accounting for <1% of 
peripheral nerve tumors.[14] Since 2020, these lesions 
have been renamed MMNST, indicating their potential 
for malignancy.[14] Patients developing MMNST are, on 
average, 33.2  years of age (i.e., for sporadic cases) but 

Figure 1: oracic spine images on admission. (a-d) Magnetic resonance imaging of sagittal section of the thoracic spine (a) T1-weighted 
image, (b) T2-weighted image, (c) short-tau inversion recovery [STIR] image, and (d) T1-weighted image with contrast enhancement. An 
intradural extramedullary mass is seen at the T9–T10 level. (e-g) MRI of the axial section of the thoracic spine (e) T1-weighted image, (f) 
T2-weighted image, and (g) T1-weighted image with contrast enhancement). e mass can be seen to compress the spinal cord to the right. 
(h) oracic computed tomography scan. e mass does not have any calcification.

d

h

c

g

b

f

a

e



Kageyama: Spinal malignant melanotic nerve sheath tumor

Surgical Neurology International • 2024 • 15(250) | 3

average 22.5  years of age for cases associated with the 
Carney complex.[17] MMNSTs are melanogenic Schwann 
cells. Spinal MMNSTs occur most often in the nerve roots 
of the lumbosacral spine (47.2%), followed by the thoracic 
spine (30.5%) and cervical spine, with rare intramedullary 
occurrences (22.2%).[9,13] ey originate from dorsal nerve 
roots in 30.5% of cases, and the spinal cord, sympathetic 

trunk, cranial nerves, peripheral nerves, and intestinal 
tract can also be involved.[15]

MR Findings

MRI typically shows high-signal intensity on T1-WI and low-
signal intensity on T2-WI due to the free radical stabilization 
by melanin and a marked contrast effect. Solomou et al. 
found that 64.7% of MMNSTs had a T1 high signal, and 
70.6% had a T2 low signal.[15] In the present case, the patient’s 
MR showed a low T1 signal and a high T2 signal, which are 
atypical findings for MMNST. Solomou et al. reported similar 
atypical signal changes seen in 11.7% of patients (i.e., two of 
17  cases); nevertheless, the two patients with MRI findings 
similar to ours did not develop tumor recurrence [Table 1].[15]

Treatment with gross total excision for isolated lesions 
without adjunctive treatment

Treatment often involves gross total resection or irradiation 
after subtotal resection.[8] Notably, to date, there are no 
established adjuvant therapies (i.e., including radiotherapy 
and chemotherapy) recommended for MMNST despite 
the high risk for recurrence (i.e., local tumor recurrence 
(42%), distant metastasis (27%), and mortality (26%), and/

Figure 2: Pathological examinations. (a) Hematoxylin-Eosin (HE) staining weakly magnified (× 40). 
(b) HE staining strongly magnified (×400). c-g: Immunohistology staining (c) S100 [positive], (d) 
HMB45 [positive], (e) PgR [negative], (f) EMA [difficult to determine], (g) Melan A [positive], (h) 
Fontana Masson, and (i) Berlin blue.
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Figure 3: Contrast-enhanced thoracic magnetic resonance imaging 
1  year after surgery. (a) Sagittal section and (b) axial section. No 
tumor recurrence can be observed.
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or metastasis).[8] Ghaith et al. reported that the mean time to 
recurrence in eight cases was 3.5 years, with some recurring 
after >5 years.[8]

CONCLUSION

We successfully treated a 79-year-old male who presented 
with paraparesis and loss of sphincter function attributed to 
an isolated atypical MR-documented T9–T10 MMNST with 
a decompressive laminectomy alone.
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