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Abstract
BACKGROUND 
Primary intramedullary melanocytoma is an exceedingly rare type of primary 
melanocytic tumor in the central nervous system. Unfortunately, primary 
intramedullary melanocytoma lacks specificity in clinical symptoms and imaging 
features and there is currently no standard strategy for diagnosis or treatment.

CASE SUMMARY 
A 52-year-old male patient suffered from weakness and numbness involving the 
bilateral lower limbs for 18 mo, and defecation and erectile dysfunction for 6 mo. 
Furthermore, these symptoms started to worsen for the last 3 mo. Preoperative 
magnetic resonance imaging (MRI) revealed an intramedullary tumor located at 
the T9-T10 level. In subsequently surgery, the maximal safe resection extent 
approached to 98%. The lesion was confirmed to be melanocytoma by 
pathological examination. In addition, the possibility of original melanocytoma 
outside the spinal cord was excluded after the examination of the whole body. 
Therefore, a diagnosis of primary intramedullary melanocytoma was established. 
The patient refused to accept radiotherapy or Gamma Knife, but MRI examination 
on July 28, 2020 showed no sign of development. In addition, on April 10, 2021, 
the recent review showed that the disorder of defecation and lower limbs 
improved further but erectile dysfunction benefited a little from the surgery.
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CONCLUSION 
After diagnosing intramedullary melanocytoma by postoperative pathology, the 
inspection of the whole body contributed to excluding the possibility of metastasis 
from other regions and further suggested a diagnosis of primary intramedullary 
melanocytoma. Complete resection, adjuvant radiation, and regular review are 
critical. In addition, maximal safe resection also benefits prognosis while the 
tumor is difficult to be resected totally.

Key Words: Primary intramedullary melanocytoma; Diagnosis; Treatment; Prognosis; Case 
report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Primary intramedullary melanocytoma is an extremely rare kind of primary 
melanocytic tumor within the spinal cord. The features in imaging are nonspecific 
depending on the degree of melanization, intra-tumoral hemorrhage, and duration of 
bleeding. Therefore, diagnosis confirmation consists of two key points: (1) Patho-
logical test; and (2) excluding the possibility of metastases from other melanocytomas 
outside the spinal cord using the positron emission tomography–computed tomography 
scanning and physical examination of the whole body. The recommended therapy 
strategy includes complete resection and subsequent adjuvant radiation or Gamma 
Knife radiosurgery. Besides, maximal safe resection is also beneficial for cases with 
difficulty to be resected totally. More case studies are needed to determine the optimal 
management strategy due to its rarity.

Citation: Liu ZQ, Liu C, Fu JX, He YQ, Wang Y, Huang TX. Primary intramedullary 
melanocytoma presenting with lower limbs, defecation, and erectile dysfunction: A case report 
and review of the literature. World J Clin Cases 2021; 9(28): 8616-8626
URL: https://www.wjgnet.com/2307-8960/full/v9/i28/8616.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i28.8616

INTRODUCTION
Primary melanocytic tumors can be generally divided into diffuse melanocytosis, 
melanocytoma, malignant melanoma, and meningeal melanomatosis according to the 
2007 World Health Organisation (WHO) classification of tumors in the central nervous 
system (CNS)[1]. Besides, primary melanocytoma in the CNS derived from melanocyte 
of the leptomeninges instead of meningothelial cells is a rare type of neoplasm with an 
incidence of 1 per 10 million[2]. In general, melanocytomas are classified as 
intermediate grade melanocytic tumors and are usually located in the posterior fossa 
and spinal cord. In addition, the distribution percentage of primary intramedullary 
melanocytoma at the cervical, thoracic, and lumbosacral levels is 28.3%, 52.8%, and 
18.9%, respectively[2].

Melanocytomas have been historically considered as benign neoplasms with mild 
cytology, but an increasing body of evidence has indicated the latent tendency of 
melanocytomas to relapse, metastasize, or transform to malignant melanocytic 
neoplasms[3]. Given the potential malignancy of melanocytomas, gross total resection 
and following radiotherapy may be the preferable treatment in an attempt to have a 
better prognosis of the disease[3]. Here, we describe the case of a 52-year-old man with 
primary intramedullary melanocytoma and furthermore discuss the diagnosis and 
therapy by combining the relevant background literature and the present case.

CASE PRESENTATION
Chief complaints
A 52-year-old male patient was admitted for weakness and numbness involving the 
bilateral lower limbs for 18 mo, and disorder of defecation and erectile dysfunction for 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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6 mo. For the last 3 mo, these symptoms started to worsen.

History of present illness
The patient started to present disorders of bilateral lower limbs in January 2016, and 
defecation and erectile dysfunction in January 2017. Subsequently, he received 
magnetic resonance imaging examination at a local hospital, which suggested an 
intramedullary mass located at the level of T9-T10. However, he did not take any cure. 
In April 2017, the clinical symptoms began to worsen. Therefore, the patient was 
admitted to our department on July 13, 2017 for further treatment.

History of past illness
The patient underwent an appendectomy in 1984, and had suffered from diabetes for 7 
years and hypertension for 2 years. He had been taking nimodipine, metformin, and 
gliclazide to control the blood pressure and blood glucose levels under the supervision 
of local doctors.

Personal and family history
Neither he nor anyone in his family had a history of primary intramedullary melano-
cytoma.

Physical examination
Neurologic examination presented that the myodynamia of the right lower limb was 
grade 3 and left lower limb was grade 4. Besides, the superficial and deep sense in the 
right lower limb was clearly worse than that of the left lower limb and these 
dysfunctions in distal lower limbs were more severe than those of proximal lower 
limbs as well. Moreover, achilles tendon reflex and patellar tendon reflex were brisk 
with absence of ankle and patellar clonus. Babinski sign was positive in the right lower 
limb. Anal reflex revealed a mild decrease and the Romberg sign was positive.

Laboratory examinations
Total protein was slightly low (63.2 g/L). Triglyceride (1.75 mmol/L) and low density 
lipoprotein (3.47 mmol/L) were a little high. Color doppler ultrasound of the stomach 
and pelvis indicated a single gallbladder polyp (3 mm × 3 mm) and gallstone (5 mm × 
4 mm), and benign prostate hyperplasia with multiple calcifications. The routine 
blood, urine, and stool tests were normal. Electrocardiogram, chest X-ray, cardiac color 
Doppler ultrasound, pulmonary ventilation function, and blood glucose were also 
normal.

Imaging examinations
Magnetic resonance imaging (MRI) revealed an intramedullary tumor located at the 
T9-T10 level with oval borders and a size of 5.5 cm × 1.2 cm × 1.2 cm. The mass was 
slightly hyperintense on T1-weighted images (T1WI) (Figure 1A) and hypointense on 
T2-weighted images (T2WI) (Figure 1B). Contrast-enhanced MRI of the tumor showed 
mildly inhomogeneous enhancement after gadolinium administration (Figure 1C and 
G). The secondary lesions like syringomyelia induced by the intramedullary tumor 
were hypointense on T1WI (Figure 1A) and hyperintense on T2WI (Figure 1B) with 
mild enhancement after gadolinium management at the T5-T8 level (Figure 1C).

FINAL DIAGNOSIS
The lesion was confirmed to be melanocytoma by histopathological examination with 
typical characteristics of primary melanocytic tumors like positive manifestation of sex 
determinant region Y box 10 (SOX10) protein, human melanoma black 45 (HMB-45), 
and antimelanoma antibody, and negative presence of epithelial membrane antigen 
(EMA) and glial fibrillary acidic protein (GFAP). The proliferative index (Ki 67) was 
almost equal to 3% (Figure 2). The possibility of original melanocytoma outside the 
spinal cord was excluded after the examinations of postoperative positron emission 
tomography–computed tomography (PET-CT) scanning, ophthalmological test, and 
gastrointestinal and dermatological inspection (Figure 3A-C). Accordingly, the final 
diagnosis of the patient was primary and intramedullary intermediate grade melano-
cytoma at the T9-T10 level.
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Figure 1 Preoperative and postoperative magnetic resonance imaging. A: Sagittal T1-weighted image (TIWI); B: Sagittal T2-weighted image (T2WI); C: 
Sagittal TIWI with gadolinium enhancement; D: Sagittal TIWI; E: Sagittal T2WI; F: Sagittal TIWI with gadolinium enhancement; G: Axial TIWI with gadolinium 
enhancement at the T10 level; H: Axial TIWI with gadolinium enhancement at the T10 level. A-C and G: Intramedullary melanocytoma (white solid arrows) and 
syringomyelia (white dashed arrows) were located at the T9-T10 level and T5-T8 level, respectively; D-F and H: An approximate gross total resection of the 
intramedullary melanocytoma was achieved in spite of tiny residual (orange arrow).

TREATMENT
The patient underwent surgical operation with approximately gross total resection on 
July 19, 2017. The resection extent reached to 98%. During the operation, clear 
cerebrospinal fluid was visible in the intramedullary cavity with golden yellow 
substance adhering to the wall of chamber at the T5-T8 level. At T9-T10, some stale 
blood clots were observed. After removing these blood clots, the mass was found in 
the right of T9-T10 without capsule. The mass was well-circumscribed, but it 
possessed abundant vascularity. Furthermore, a tiny part adhered to the normal spinal 
cord closely, so we only performed the maximal safe resection with minimal residual 
(1.5 cm × 0.4 cm × 0.3 cm) to ensure patient’s life quality. The duration of surgery 
lasted for 5 h and the blood loss was 300 mL. The patient did not receive blood 
transfusion.
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Figure 2 Postoperative pathology images showing the typical features of melanocytoma. A: Hematoxylin and eosin (HE) staining (400 ×) revealed 
spindle and epithelioid cells containing melanin pigment in the cytoplasm assembled to form sheets, bundles, nests, or whorls surrounded by reticulin fibres (yellow 
arrow); B: HE staining (400 ×) after removing melanin pigment in the cytoplasm; C-H: Immunohistochemical staining (400 ×) demonstrated human melanoma black 
45 (C), antimelanoma antibody (D), and sex determinant region Y box 10 protein (E) were positive. Besides, epithelial membrane antigen (F) and glial fibrillary acidic 
protein (G) were negative, and the proliferative index was only 3% (H).

OUTCOME AND FOLLOW-UP
The hospital stay was 15 d and there was no hospital stay related issues. Postoperative 
MRI revealed that a small piece of tumor remained with heterogeneous enhancement 
before discharge (Figure 1D-F and H). The patient refused to accept radiotherapy or 
Gamma Knife radiosurgery. Follow-up examination on July 28, 2020 showed no sign 
of further growth of the lesion with heterogeneous enhancement, compared to the 
previous MRI scans (Figure 3D-G). On April 10, 2021, the patient received regular 
review at a local hospital without performing MRI scan. As for clinical symptoms, the 
weakness involving the bilateral lower limbs got significant improvement from 
rehabilitation, as the myodynamia of the right lower limb was grade 4 and left lower 
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Figure 3 Postoperative positron emission tomography-computed tomography images and the latest review of magnetic resonance 
imaging. A and B: Coronal positron emission tomography–computed tomography (PET-CT) images; C: Sagittal PET-CT image; D: Sagittal T1-weighted image 
(TIWI); E: Sagittal T2-weighted image; F: Sagittal TIWI with gadolinium enhancement; G: Axial TIWI with gadolinium enhancement at the T10 level. A-C: There were 
no abnormal regions with significant hypermetabolism in the whole body; D-G: The tiny residual (orange arrow) maintained stable. The heterogeneous enhancement 
of residual did not grow up, but the local edema of the spinal cord mitigated apparently.

limb was grade 5. Furthermore, the disorder of defecation obtained relatively 
significant improvement but erectile dysfunction only acquired mild benefit from the 
resection. According to the latest review, the progression free survival had approached 
to 45 mo.

DISCUSSION
The designation “meningeal melanocytoma” in the primary melanocytic tumors of the 
CNS was confirmed for the first time in 1972, which frequently tended to occur in the 
veutro of medulla or the upper segments of the spinal cord, but the term “melano-
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cytoma” defining the subtype of neoplasms was adopted by the WHO classification[1,
4]. The age of onset ranged from 5 years to 79 years with a peak around the fifth 
decade[5]. The ratio of male to female was 2.2:1, and the tumors are mainly located at 
the level of cervical vertebra[6]. Benign histology and favorable clinical course are the 
key factors to differentiate melanocytomas from malignant melanomas. Hence, the 
clinical symptoms of melanocytoma are usually caused by expanding extrusion 
instead of infiltrative growth, which was also verified in the present case during 
operation, and there are various neurologic deficits depending on the locations of 
tumors[4]. However, some literature reported potential aggressive behaviour of 
melanocytomas such as metastasis, recurrence, and malignant transformation[3,7]. 
Therefore, it is crucial to parse primary melanocytomas from metastasis melano-
cytomas. However, there has been no standard strategy of diagnosis and treatment for 
primary melanocytomas in the CNS so far due to the insufficient data available. 
Nonetheless, the criteria proposed by Hayward might be helpful to diagnose primary 
CNS melanocytic tumors: (1) No malignant melanoma tumor outside the CNS; (2) 
Involvement of the leptomeninges (spinal or cranial); (3) Intramedullary spinal lesions; 
(4) Hydrocephalus; (5) Tumor in the pituitary or pineal gland; and (6) a single 
intracerebral lesion[8].

Preoperative diagnosis of melanocytomas in the CNS on radiologic examinations is 
also a dilemma, as the imaging features are nonspecific depending on the degree of 
melanization, intra-tumoral hemorrhage, and duration of bleeding. Besides, 
paramagnetic free radicals in melanin were considered to be responsible for 
shortening the relaxation times of T1 and T2 by the proton-electron dipole-dipole 
proton relaxation enhancement mechanism[9]. The MRI appearance mainly was 
hyper-intensity on T1WI and hypo-intensity on T2WI with homogenous enhancement 
after gadolinium enhancement[10]. As for this case, the presence of inhomogeneous 
enhancement may be caused by intratumoral hemorrhage.

Pathological examination is an accurate and indispensable way to confirm the 
explicit diagnosis of melanocytomas in the CNS. The characteristics of primary 
melanocytic tumors are spindle or epithelioid cells arranged in the formation of sheets, 
bundles, nests, or whorls surrounded by reticulin fibres, which contain various 
degrees of melanin pigment in the cytoplasm. The appearance of melanocytomas 
includes low mitotic activity and absence of necrosis, nuclear atypia, and 
microvascular invasion. By contrast, the presence of primary malignant melanocytic 
tumors such as melanomas generally reveals a high proliferation index (Ki 67 > 5%)
[11,12]. The mean rate of soluble protein-100 (S-100), HMB-45, and antimelanoma 
antibody to diagnose melanocytic tumors was 95%, 86%, and 84% respectively. In 
addition, HMB-45 was considered to be more specific but less sensitive than S-100[13]. 
SOX10 protein, a transcription factor, encoded by a gene located on chromosome 
22q13.1, could regulate the differentiation of neural crest-derived melanocytes by 
affecting the expression of microphthalmia transcription factor[14]. Compared with S-
100, SOX10 was recognized as having a higher sensitivity and/or specificity for 
melanocytic tumors, as S-100 protein was positively expressed in multiple types of 
tumors in spite of high sensitivity[14]. Therefore, SOX10 identification was adopted 
instead of S-100 in this case. The negative expression of GFAP and EMA is helpful to 
differentiate melanocytic tumors from gliomas and meningiomas[15,16]. In 
combination with previous studies, the diagnostic criteria for melanocytomas were 
proposed on the basis of positive manifestation of S-100 and/or SOX10 protein, 
Vimentin, HMB- 45, and antimelanoma antibody and negative presence of EMA, 
GFAP, and neuron specific enolase[11,12,14]. As for our case, the PET-CT and physical 
examination of whole body helped to exclude the malignant melanoma tumor outside 
the spinal cord, and the confirmation of pathological examination further validated the 
diagnosis of primary intramedullary melanocytoma.

Surgical resection plays a crucial role in the treatment of melanocytomas in the CNS. 
Complete tumor resection remarkably decreased the recurrence rates at 3 years and 5 
years compared to incomplete tumor resection[17]. Owing to the extensive growth of 
melanocytomas, surgical resection could relieve pain symptoms immediately, but 
neurological deficits might need more time to recover. To date, the standard adjuvant 
therapy for melanocytomas has not yet proposed due to its rarity. Adjuvant radiation 
therapy and Gamma Knife radiosurgery for incomplete tumor resection should be 
taken into account, as these strategies were helpful to control tumor growth and 
improve the clinical outcome[18]. Even for the patients who underwent complete 
tumor resection, adjuvant radiation therapy could diminish the recurrence rates to 
22% at 5 years[19,20]. Moreover, irradiation could be used to treat these tumors which 
are otherwise difficult to be resected[21,22]. Verma et al[23] treated a patient suffering 
from recurrent melanocytoma in the spinal cord after first surgical operation 
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Table 1 Reported cases of primary intramedullary melanocytomas

Case 
No. Ref. Time Age 

(yr) Sex Location EOR RT Relapse MT Metastasis Treatment Follow-
up Comment

1 Verma et al[23] 1979 71 F T2-T3 Subtotal Yes Yes NG No Re-resection and 
chemotherapy

53 mo PFS is 15 mo after the second therapy

2 Litofsky et al[26] 1992 32 M Clivus - 
C5

Total No No - - - 40 mo

3 Ibáñez et al[22] 1997 44 F T11 Total No No - - - 54 mo

4 Matsumoto et al
[27]

1998 48 M T8-T9 Total No No - - - 12 mo

5 Rades et al[17] 2001 23 F T4-T7 Subtotal No Yes Yes Yes Re-resection and RT 54 mo Died from brain metastases

6 Das et al[28] 2001 50 M T10 NG Yes Yes NG Yes - 30 mo Died from aspiration pneumonia

7 Iida et al[29] 2002 42 M T8-T10 NG No No - - - 4 mo Died from a urinary tract infection

8 Iida et al[29] 2002 52 M C2 Subtotal No No - - - 24 mo

9 Turhan et al[7] 2004 64 M T12-L2 Total No No - - - 24 mo

10 Turhan et al[7] 2004 19 F T8 Total No No - - - 36 mo

11 Wang et al[30] 2007 57 M L5-S1 Total No Yes NG No Re-resection and RT 17 mo 5 mo after the second surgery, metastases were found in the liver and the left 
ninth rib

12 Chacko et al[31] 2008 22 M T6-T11 Total No No - - - 96 mo

13 Karikari et al[10] 2009 32 F T10 Total No No - - - 3 mo

14 Karikari et al[10] 2009 20 M T12 Total No No - - - 6 W

15 Caruso et al[32] 2009 62 M T11 Total No No - - - 24 mo

16 Perrini et al[3] 2010 79 F T10-T11 Subtotal No Yes Yes No Re-resection 30 mo

17 Eskandari et al[33] 2010 45 M T11 Total No Yes NG No RT 36 mo

18 Wagner et al[34] 2015 63 M C2-C3 Total No Yes NG No RT 18 mo Neurological stabilization for 15 mo after radiotherapy

19 Wang et al[35] 2016 60 M T1; T3-T4 Total No No - - - 19 mo

20 Reutov et al[36] 2016 28 F C1-C2 Total No No - - - 24 mo

21 Lee et al[12] 2017 45 M C1 Total No No - - - 6 mo

22 Gupta et al[37] 2017 20 M C1-C2 Total Yes No - - - 12 mo
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F: Female; M: Male; EOR: Extent of resection; RT: Radiotherapy; MT: Malignant transformation; NG: Not given; PFS: Progression free survival.

(approximate 95%) and then radiation therapy followed by a second partial excision 
(approximate 90%) and adjuvant therapy with corynebacterium parvum, dactin-
omycin, dacarbazine, and the progression free survival was 15 mo. Koch et al[24] 
treated a patient with recurrent melanocytoma in the cerebello-pontine angle with 
intracerebral and spinal meningeal seeding after first resection by radiotherapy in 
combination with chemotherapy (oral temozolomide), but the patient died after 5 mo. 
The two cases indicated that the recurrent tumor might not respond to a combined 
radiotherapy and chemotherapy. The same result was also reported by Roser et al[25]. 
In fact, the role of radiochemotherapy in the treatment of melanocytomas needs 
further research. In terms of the present case, after approximately complete resection, 
the clinical symptoms induced by extensive growth of tumor was ameliorated 
remarkably and no relapse or aggression was discovered in spite of not getting 
radiochemotherapy. In addition, to now, the patient has been receiving regular review 
every 6 to 12 mo in order to avoid neglecting potential malignant transformation and 
metastasis. Some previous studies about primary melanocytomas in the spinal cord 
are summarized in Table 1.

In summary, the 5-year survival rate of primary melanocytomas in the spinal cord is 
more than 90% after surgical operation, but it is vital for doctors and patients to pay 
more attention to the potential malignance of primary melanocytomas such as local 
recurrence, adjacent structure invasion, cerebrospinal fluid spread, and distant 
metastases[6].

CONCLUSION
We report a case of primary intramedullary melanocytoma at the T9-T10 level 
presenting with lower limbs, defecation, and erectile dysfunction. In addition, the 
postoperative progression free survival had reached to 45 mo till the latest follow-up. 
The main therapy strategy includes gross total resection and adjuvant radiation. This 
case proves evidence that maximal safe resection can provide benefits to prognosis 
and improve the quality of life, when complete resection is difficult to achieve. 
Considering the potential malignancy, postoperative examination of whole body 
regions, after the pathological diagnosis of intramedullary melanocytoma, can help 
exclude the probability of metastasis from other regions. Therefore, it is reasonable to 
confirm the diagnosis of primary intramedullary melanocytoma. Based on this case, 
we would recommend patients to receive adjuvant radiation, which can prolong their 
progression free survival. Notably, regular follow-up is crucial, as physical 
examination and MRI scan can help find early progression or relapse.
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