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Abstract
BACKGROUND 
Primary melanomas affecting the central nervous system are very rare, and 
melanomas originating in the spinal canal or origin of the spinal nerve root are 
even rarer. As a consequence, not much is known about this.

CASE SUMMARY 
Here we report a case of primary malignant melanoma originating in the cervical 
spinal cord nerve root. A 64-year-old woman presented with symptoms of 
numbness in the right side of the neck, pain, and hypoesthesia in the right upper 
limb which persisted for 1 year. Neurological examination showed that the 
superficial sensation in the right upper limb had decreased with muscle strength 
of grade 4. Magnetic resonance imaging examination revealed a mass (approx-
imately 2.5 cm × 1.4 cm × 1 cm) in the right side of the spinal canal in the C-2 
plane. Based on findings obtained during operation, perioperative examination, 
pathological diagnosis, and the diagnostic criteria of primary central melanoma 
proposed by Hayward, the mass was confirmed to be a melanoma of intraspinal 
nerve root origin.

CONCLUSION 
This is the first case of primary malignant melanoma originating from cervical 
spinal cord nerve roots and spread along the inside and outside of the spinal 
canal. The clinical relevance of this case is discussed to provide new insights into 
the differential diagnosis of intraspinal tumours. Further studies are needed to 
better understand the mechanisms driving the growth pattern and development 
of this type of tumour.

Key Words: Spinal cord; Primary melanoma; Nerve root; Primary neoplasm; Case report
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Core Tip: Primary malignant melanoma arising from the cervical nerve root, and 
spreading along the inside and outside regions of the spinal canal is clinically rare. The 
clinical symptoms and imaging features of this case are atypical and can easily be 
misdiagnosed. In this case report, additional clinical characteristics and differential 
diagnoses are presented.

Citation: Shi YF, Chen YQ, Chen HF, Hu X. An atypical primary malignant melanoma arising 
from the cervical nerve root: A case report and review of literture. World J Clin Cases 2022; 
10(1): 381-387
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INTRODUCTION
Primary central nervous system melanomas are very rare, and account for about 1% of 
all melanomas[1]. In addition, primary malignant melanoma in the spinal canal is even 
rarer with only several cases reported so far[2]. Majority of such cases show nerve root 
involvement. Herein, we present an unusual case of primary malignant melanoma 
originating from the nerve root in the spinal canal without a history of irradiation 
exposure. To date, there have been only 5 similar cases[3,4]. However, as far as we 
know, the patient described in this report presents the first case of primary malignant 
melanoma in which the growth occurs along the inside and outside of the spinal canal.

CASE PRESENTATION
Imaging examinations
Magnetic resonance imaging (MRI) examination showed a mass (approximately 2.5 cm 
× 1.4 cm × 1 cm) in the right side of the spinal canal in the C-2 plane. The mass 
exhibited high signal intensity on T1-weighted images and isointense on T2-weighted 
images. The signal intensity did not vary significantly between the T1-weighted 
images after contrast enhancement. The boundary was clear and spinal cord appeared 
significantly compressed and displaced to the left side (Figure 1). Results shown in 
Figure 1D indicate that the tumour extended beyond the intervertebral foramen to the 
outside of the spinal canal.

Laboratory examinations
Her preoperative laboratory examination, electrocardiogram, and lung computerized 
tomography (CT) findings were normal.

Physical examination
Neurological examination showed that the superficial sensation in the right upper 
limb had decreased accompanied by a muscle strength of grade 4. A general 
examination did not find any subcutaneous nodules or skin lesions.

Personal and family history
No positive personal or family history.

History of past illness
The patient had no previous medical history or a family history of malignant 
melanoma. She denied having any previous irradiation exposure.

History of present illness
The patient presented with progressive numbness in the right side of the neck, pain, 
and hypoesthesia in the right upper limb that occurred in the previous 1 year.

Chief complaints
A 64-year-old woman was admitted to our hospital with numbness in the right side of 

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i1/381.htm
https://dx.doi.org/10.12998/wjcc.v10.i1.381
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Figure 1 A: T1-weighted showed high-intensity; B: T2-weighted was equal-signal; C: Contrast Enhancement showed clear boundary, and 
the spinal cord is significantly compressed and displaced to the left side; D: White arrow the tumor grew out of spinal canal through 
intervertebral foramen.

the neck, pain, and hypoesthesia in the right upper limb which persisted for 1 year.

MULTIDISCIPLINARY EXPERT CONSULTATION
None.

FINAL DIAGNOSIS
Based on the findings obtained during operation, perioperative examination, 
pathological diagnosis, and the diagnostic criteria of primary central melanoma 
proposed by Hayward, the neoplasm was considered to be a melanoma of intraspinal 
nerve root origin with an atypical growth pattern.

TREATMENT
We adopted the posterior median approach which allowed us to successfully remove 
the tumour. During the operation, the subdural region appeared black. After opening 
the dura mater, a black object was seen wrapped in a membranous structure close to 
the nerve root. The object grew out of the spinal canal through the intervertebral 
foramen. The lesion was close to the pia mater surface of the spinal cord. However, it 
was clearly demarcated with spinal cord tissue and pia mater. It had a tough and solid 
texture, with little blood supply, and did not invade the dura mater (Figure 2A).

OUTCOME AND FOLLOW-UP
After operation, no postoperative neurological deficits were observed and 
postoperative pathological diagnosis confirmed malignant melanoma (Figure 2B-2E). 
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Figure 2 A: A black mass (tumor) was tough and solid, lack of blood supply; B: Hematoxylin-eosin stain (HE, original magnification 
×200); C: HMB45(+); D: S100(+); E: Ki67 (approximately 20%); F: Positron emission tomography/ computerized tomography scan showed 
negative.

A follow-up positron emission tomography/CT scan (Figure 2F) 1 mo after surgery 
showed total excision and no signs of metastasis and residual tumour. The 
postoperative course was uneventful, and the patient was discharged on the 14th day. 
At the last telephone follow-up in October 2021, the patient reported having no issues. 
We believe that her condition is stable based on routine follow-up MRIs.

DISCUSSION
Primary spinal cord melanoma is a very rare entity. Primary melanoma of the CNS 
originates from aberrant changes in pigment cells of the neural crest or from 
melanocytic elements of the pia mater during early embryonic development[5,6]. The 
clinical presentation of this condition varies from person to person, depending on the 
location of the tumour[7]. Primary spinal melanomas have been reported in different 
regions including intramedullary, intradural, and extradural lesions[8]. Most of such 
cases occur within the cervical and thoracic cord[9]. We retrospectively analysed 70 
cases of primary spinal malignant melanoma between 1930 and 2021 on the PubMed 
Medline database. It was observed that tumours that grow from the inside to the 
outside of spinal canal are very rare (Table 1).
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Table 1 Primary spinal melanoma: A review of the available English literature since 1930

Tumor feature Number of patients

Growth pattern

Communicating the intervertebral Foramen 1

Extradural 5

Intradural-extramedullary 33

Intradural-intra-and extra-medullary 4

Intramedullary 22

Other 5

Location

Cervical 24

Thoracic 33

Lumbar 10

Sacral 3

In terms of clinical manifestation, the most common initial symptom of spinal 
schwannoma is pain, followed by loss of nerve function[9]. In our case, symptoms of 
nerve root stimulation were pronounced before operation, which matched the typical 
clinical manifestations of spinal schwannoma. For the spinal Schwannoma, MRI 
imaging shows a dumbbell shape and widening of intervertebral foramen[10]. In our 
case, this growth pattern was first seen in the spinal melanoma. Using MRI, the 
primary imaging modality used for evaluation of spinal neoplasm[11], the signal of 
this lesion emerged from under the epidural of spinal cord, as in the case of 
schwannoma and meningioma[10]. Besides, most of these lesions show signal hyperin-
tensity on T1-weighted images[8,11], rarely iso-intensity on T2-weighted images[12,
13], as well as mild to moderate homogenous enhancement[14,15]. It should be that the 
MRI signal of the lesion showed signal hyperintensity on T1 weighted image and 
equal signal on T2. The signal intensity after enhancement was not significantly 
different from that on T1-weighted images. It has been postulated that a higher blood 
supply in a lesion yields a higher signal intensity after enhancement[16]. The signal 
hyperintensity on T1-weighted image was due to the concentration of melanin, 
haemorrhages, and fat deposits[17,18]. The signal characteristics of MRI may easily 
lead to misdiagnosis. It is important for surgeons to make an accurate diagnosis and be 
aware of the limitations of the diagnostic value of MRI. For instance, enhanced MRI 
revealed a pronounced dural tail sign, which is a classic characteristic of meningioma. 
However, T1-weighted images with hyperintensity and T2-weighted images with 
hypointensity are typical features for melanoma, and atypical for meningioma. In 
addition, intra-tumoral bleeding may cause uneven hyper-intensive signal in 
T1weighted images. However, it has been reported that enhancement scan of 
melanoma originating from intramedullary melanoma will be significantly enhanced. 
Moreover, if there is bleeding in the tumour, the signal will show mixed density[19].

Moreover, blood supply within a tumour seen during the operation was not 
abundant. As a consequence, we hypothesized that there was no obvious enhancement 
in the enhanced scan of melanoma originating from the nerve root. These factors make 
the preoperative diagnosis of atypical cases difficult, and our case reveals the diverse 
growth patterns associated the imaging findings of primary central nervous system 
melanoma. This is extremely important for the design of surgical strategies[20]. Thus, 
when making a preoperative diagnosis based on neuroimaging and clinical 
experience, there is need to make a more comprehensive prediction of the benign and 
malignant lesions before preventive measures are applied during operation and the 
tumour is excised. This only prevents metastasis and influences prognosis of patients.

In most melanomas occurring in the spine, they have primary lesions or metastases 
in other parts of the spine[21]. Therefore, the present case adds to the understanding 
on such melanomas. Notably, the positive rate of Ki-67 index in the postoperative 
pathological examination of present case was more than 20%. In theory, cancer cells of 
this case will proliferate rapidly and are likely to metastasize[22,23]. However, patients 
didn’t receive radiotherapy and chemotherapy. No recurrence or metastasis was found 
during follow-up, indicating that the primary malignant melanoma originating from 
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the nerve root may have different biological characteristics[24], or such tumours have 
a better prognosis than do cutaneous melanomas[25]. As a consequence, the primary 
malignant melanoma in the spinal canal may be less invasive than in other parts. 
which require more evidence-based medicine from the clinical experience. The choice 
of treatment[26,27] for such cases is extremely important. Gross total resection has 
been shown to results in longer progression-free survival and survival compared with 
no or partial resection[28,29]. Because the gross total resection of the tumour result in 
good outcomes and a longer longevity[30,31]. Nevertheless, the efficacy of post-
operative radiotherapy or chemotherapy is still controversial[32,33].

CONCLUSION
In the present report, we present the first case of a primary malignant melanoma 
originating from the cervical spinal cord nerve roots and grew from the inside to the 
outside of the spinal canal. Unlike most primary melanomas of the spinal canal, this 
case has an unusual tumour origin, growth pattern, and imaging findings. Therefore, it 
provides new insights into the understanding and differential diagnosis of intraspinal 
tumours. Further studies are needed to reveal the mechanisms driving the 
development and growth pattern of such a tumour.
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