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Abstract: Malignant melanoma caused by malignant transformation of melanocytes is associated with high mortality and is difficult to manage. Metastasis is not uncommon (up to 31% of all cases) and is closely associated with a poor prognosis. Although rare (4–5%), extracutaneous melanoma has been reported; however, primary malignant melanoma of the sacrum is extremely rare (only three case reports to date). Here, we present a 51-year-old patient who underwent surgical treatment for a lesion of the spinal canal and associated bony structures; extensive aggressive resection was required. She underwent partial sacrectomy and lumbo-iliac fixation (to maintain spinal stability). Pathology revealed malignant melanoma. We discuss the diagnosis, surgical intervention, and postoperative follow-up, which may assist clinicians. Although metastatic malignant melanoma is usually fatal, primary extracutaneous melanoma of the spine may respond well to surgery and adjuvant radiotherapy.
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1  Introduction

The incidence of malignant melanoma is increasing globally, and the condition has become a public health issue [1]. The disease is an aggressive therapy-resistant malignancy of melanocytes, where 95% of all cases involve the skin. Primary (extracutaneous) ocular, mucosal, gastrointestinal, genitourinary, leptomeningeal, lymph node, and (rarely) sacral melanomas have been reported [1]. The known risk factors include a relevant family history, deep skin pigmentation, and living close to the equator [1].

The primary sites of 97% of all melanomas are known, but 3.2% have no known origin and are described as melanoma of unknown primary (MUP) [2]. Although the incidence of spinal metastasis is only 2.4%, this rate is increasing and spinal surgeons must be aware of this condition [3]. Primary spinal melanoma (PSM) of no known origin is extremely rare [3]. There are only three previous studies [3–5], which did not perform full radiological evaluations or required extensive surgical intervention. Being an extremely rare condition with limited data, here we report a 51-year-old woman with malignant sacral melanoma. The tumor had invaded the surrounding bony structures and obliterated the spinal canal. There was no obvious primary lesion. The patient underwent gross total resection and lumbo-iliac fixation. This case is unique due to its rarity and extensive invasion into the surrounding osseous structures and has been presented with detailed documentation of diagnosis, surgical approach and postoperative follow-up with the intent of aiding clinicians managing PSM.

2  Case Report

A 51-year-old otherwise healthy woman was referred to our outpatient clinic after undergoing lumbosacral magnetic resonance imaging (MRI) elsewhere because of chronic pain emanating from around the left buttock and extending down to the left lower extremity. The pain had become aggravated over the prior 3 months and did not respond to medical therapy. She also complained of urinary incontinence. Physical examination revealed a tender point over the left buttock, close to the sacrum, but no trophic change. Neurological examination revealed a diminished left Achilles tendon reflex along and a motor strength of 3/5 in ankle plantar flexion. She evidenced hypoesthesia of the lateral side of her foot, all suggesting. These findings all suggested S1 root involvement.

A plain radiograph did not yield any finding, but computed tomography (CT) revealed a destructive lesion in the sacrum and left ilium that infiltrated the spinal canal and extended to the left sacroiliac joint (Fig. 1). Contrast-enhanced T1-weighted MRI revealed a homogenously, densely enhanced lesion measuring 50 * 48 mm in diameter (Fig. 2). The radiologist suggested a chordoma or giant cell tumor. CT of the thorax and abdomen, and measurements of standard tumor markers, did not reveal any abnormality. The standard blood tests were normal. Scintigraphy was not available. Given her urgent and deteriorating symptoms, we performed surgery.
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Figure 1: (a) CT demonstrating the osteolytic lesion of the sacrum invading the surrounding tissue in all aspects along with the spinal canal. (b) Sagittal reconstructed view of the CT showing the anterior and posterior invasion of the mass encompassing the S1 and S2 vertebral body
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Figure 2: Contrast enhanced T1 weighted MRI. Homogenous uptake of contrast of the lesion encompassing the S1 and S2 vertebral bodies in total and obliterating the spinal canal with a predominance of the left side (a: axial, b: sagittal view)

We established intraoperative neuromonitoring (IONM) and placed the patient under general anesthesia. We created a standard midline skin incision to expose the sacrum, iliac wings, and L3-5 vertebrae. We found a large bony eminence extending from the median sacral crest to the left lateral crest and the auricular surface of the sacroiliac joint. After removal of the posterior sacrum, a large, dark colored, semi solid hypervascular lesion was detected. The lesion was removed with meticulous protection of the nervous structures (guided by IONM). Circumferential debulking of the surrounding bony structures followed and we excised the bodies of S1 and S2 vertebrae and the articular face of the left sacroiliac joint. After partial sacrectomy, transpedicular polyaxial screws were inserted bilaterally into the L3-5 vertebrae, initially connected with two rods and then connected to bilateral polyaxial screws placed in the ilium; this afforded lumbo-iliac fixation. Two more polyaxial screws were placed in the ilium and connected with a rod. This facilitated fixation of autologous fibular grafts (using a titanium cable) (Fig. 3). We performed postoperative CT (Fig. 4); the patient was mobilized (with a brace) 12 h later. She was discharged 4 days after the surgery with no additional neurological deficits.
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Figure 3: Intraoperative image after the removal of the mass with viable nervous structures along with the lumbo-iliac fixation and fibular autograft
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Figure 4: (a) 3D reconstruction of the postoperative CT scan showing the adequately placed polyaxial screws achieving lumbo-iliac fixation. (b) Absence of greater sciatic notch breach on the lateral plain radiograph

On pathological examination, the tumor contained a mixoid matrix. The majority of tumor-forming cells were atypical cells containing large pleomorphic nucleoli. Tumor cells formed trabecular and papilla-like areas in focal places. 10 mitoses per 10 HPF (high power field) in the tumor were counted. Atypical mitoses were detected. Tumor cells showed an infiltration into the surrounding bone tissue. In the immunohistochemical examination, S-100 showed extensive and strong staining. There was diffuse staining with SOX-10 and MelanA and focal staining with HMB45. There was no staining with Pan CK, EMA, GFAP, actin, desmin, calponin, SMA, Fli-1 and ERG. Ki-67 index reached 35–40% in hot spots (Fig. 5). With these findings, the diagnosis of melanocytic tumor accordance with melanoma was made.
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Figure 5: (a) Pathological examination of sacral melanoma with clusters of atypical spindle cells (H&E X100); (b) Prominent nucleoli in the melanoma cells (H&E X200); (c) Diffuse staining with S100 (X100); (d) Diffuse staining with MelanA (X100)

A week later, she developed severe neuropathic pain extending down to her left lower extremity. She was administered Gabapentin, which was titrated up to 800 mg/day until pain relief was achieved. She continued to use the brace for 3 weeks but was more comfortable when employing a rigid walker. After pathology revealed a malignant melanoma, she was referred to a tertiary center for oncological evaluation. There she was ordered a fluorodeoxyglucose (FDG)-positron emission tomography (PET) CT (Fig. 6) which revealed FDG uptake in the left sacrum, right foot (history of fall 4 weeks prior to surgery), left fibula (used to harvest autologous graft), and pituitary gland (cranial and pituitary MRI did not reveal any abnormality), but not the abdomen and thorax. Thorough inspection of the skin, the oral and anal mucosa, and the eyes revealed no abnormality. She lacked any history of mole removal and denied such removal over the previous decade. We found no obvious primary melanoma lesion. She received one radiotherapy treatment of (27 Gy to the sacrum) and adjuvant chemotherapy (300 mg/day temozolomide for 5 days, repeated three times at 4-week). Three months after the surgery, MRI revealed no recurrence. The buttock pain disappeared, but the neuropathic left leg pain continued. The urinary incontinence ceased 1 week after discharge. At the 1-year follow up, no was apparent. The occasional lower limb neuropathic pain is managed with gabapentin and pregabalin. An informed consent was obtained from the patient stating her approval of publishing the findings.
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Figure 6: FDG PET scan showing a large uptake only in the sacrum and left fibula with no pathological uptake in the thorax and abdomen

3  Discussion

MUPs are rare, accounting for 3.2%–5.2% of all malignant melanomas [2,3,6]. Although metastasis to the subcutaneous tissue, skin, and or other visceral sites is not uncommon, spinal metastasis has a low prevalence (2.4%) [3]. Sacral MUP is even rarer (three reports to date) [3–5]. Two theories have been advanced to explain MUP. The first is the spontaneous regression of a primary melanoma (of the skin or a visceral organ) that has eluded clinical detection, but metastasized prior to regression [7]. The second is malignant transformation of ectopic melanocytes in a lymph node or other affected site [7,8]. Both theories are plausible and applicable to this case.

Although spinal metastasis is not common [3], management is complex. The mortality rate is high and the complications include pain, weakness, and bladder dysfunction [5]. Untreated spinal metastatic melanoma develops rapidly and the average survival time is 6–12 months [4]. Such melanomas are resistant to radiotherapy; surgical resection is indicated despite the high risk of iatrogenic neurological [9]. However, the prognosis of MUP is better than that of metastatic melanoma, with an overall 5-year survival rate of 28% [3]. Thus, the primary goal of surgical intervention is to increase survival and quality-of-life; this renders (efficient) adjuvant radiotherapy possible [10]. As is true of most spinal tumors, maximal safe resection is often associated with an arrest of further neurological impairment. As evidenced by our case, the patient benefited from the surgery by an improvement in functional condition and decreased pain. The surgical resection along with adjuvant chemo-radiotherapy has proved to be beneficial so far as well.

3.1 Diagnosis

The presenting features and symptoms of PSM are vague and typically non-specific; the complaints range from back pain to urinary incontinence [4]. This is true of all spinal malignancies; the comprised neural structures trigger a variety of findings. The primary imaging modality used in spinal malignancies is MRI [4]. Most PSMs are hyperintense on T1-weighted images and exhibit mild-to-moderate contrast enhancement (depending on the amount of melanin-containing cells) [4]. Our case evidenced intense and homogenous contrast enhancement, reflecting the amount of tumor extension and growth.

PSM was first described by Hayward et al. [11], a diagnosis requires the absence of any lesion outside the central nervous system and an appropriate histopathology. In the present case, pathology confirmed a PSM that stained diffusely for SOX-10, S100 and MelanA, suggestive of melanoma [4]. A thorough dermatological inspection revealed no history of mole removal or any other skin lesion. She also underwent thoracic, abdominal, and pelvic CT scan and FDG-PET; we found no other lesion. Additionally, a cranial and pituitary MRI was ordered and yielded no pathological findings.

CT should be used to identify pathologies that extend beyond the spinal cord into the adjacent bone. This is essential when excision of osseous structures and/or spinal fixation are/is planned. Our case evidenced extensive invasion of the S1 and S2 vertebral bodies, the posterior of the sacrum, and the sacro-iliac joint. Preoperative diagnosis of a giant cell tumor also triggers a need for maximal removal of the affected bony structures. CT facilitates planning prior to partial sacrectomy, delineation of the extent of resection, and measurements that ensure appropriate fixation.

3.2 Differential Diagnosis

A definitive PSM diagnosis requires that pathological examination of the lesion yields findings specific to melanoma [11]. However, preoperative radiology may enhance diagnosis, as different pathologies present with different findings on MRI and CT.

On MRI, the extent of contrast enhancement varies, and the differential diagnosis includes the more common giant cell tumor, as well as chordoma, meningioma, ependymoma, schwannoma, and melanocytoma [12]. Giant cell tumors are rarely found in the spine but, if present, are most common in the sacrum [13]. As was true of the PSM in our case, on CT, a giant cell tumor may exhibit osteolytic invasion of bony structures and the absence of a mineralized matrix. However, unlike PSM, a giant cell tumor exhibits heterogenous contrast enhancement on T1-weighted images [13].

A chordoma is the most common malignant sacral tumor [14]. However, chordomas tend to stray from the sacro-iliac joints, assuming a more midline pathology, and are usually found in the anterior sections of vertebral bodies [14]. Unlike PSM, chordoma usually evidences high intensity on T2-weighted images and hypointensity on T1-weighted images [14]. As malignant melanocytes may become scattered in the leptomeninges, spinal melanocytoma is also included in the differential diagnosis [12]. The hallmark of this condition is dark pigmentation observed intraoperatively, attributable to cytoplasmic melanin [12]. However, melanocytomas are benign and expand slowly, and symptoms are detected earlier because they originate in the leptomeninges [12].

3.3 Treatment

Although no standard treatment for PSM has yet emerged, surgical decompression with maximally safe resection has been advised by most authors [5]. Surgical intervention allows immediate relief of, and prevents acute exacerbation of, symptoms and permits a definitive diagnosis that determines further treatment and follow-up [4,12].

Haberfellner et al. [4] analyzed 66 patients with PSM, of whom half underwent surgical resection only, 35% received adjuvant radiotherapy, and only 3 received both surgery and adjuvant chemoradiotherapy [5]. We scheduled both chemotherapy and radiotherapy because the mass was large and exhibited extensive local invasion; total resection is associated with a high risk of complications in such cases. We performed mass debulking to preserve the neural structures and prescribed chemoradiotherapy to control the growth of the remaining tumor cells.

3.4 Prognosis

Although there are wide estimates of overall survival, PSM is known to have better prognosis than metastatic CNS melanoma with survival rates up to 20 years [15]. Metastatic CNS melanoma has a survival rate of less than a year in most studies; surgical treatment combined with radio-chemotherapy has an average life-span of seven years [16]. This difference renders accurate diagnosis essential, to guide the appropriate treatment.

Our case is unique in that, it is only the fourth case of sacral MUP. However, the older report [3] has been presented with insufficient radiological evaluation and the second report [5] only consisted of a biopsy. Only the report by Haberfellner et al. [4] of two PSM cases is comprehensive, providing detailed analysis of the patients. The first patient was diagnosed with a thoracic intradural melanoma and the second with an intradural melanoma in the S1–S2 region. The latter patient did not exhibit any invasion of the vertebral body or the surrounding bony structures. Thus, intradural excision was sufficient. Our case is very different in that the lesion had invaded the S1–S2 vertebral bodies and the posterior bony structures. The weakened bony structures were removed by partial sacrectomy; such maximally safe resection is standard treatment [10]. The removal of the most prominent parts of the sacrum required an additional surgical approach, involving fixing the lumbar spine to the iliac wings. Additionally, the most recent report lacked PET data, which are vital when seeking a regressed melanoma or ectopic melanocytes in a lymph node, the two theories potentially explaining MUP [7,8]. The criterion proposed by Hayward et al. [11] requires the absence of any lesion outside of CNS, thus a patient without FDG-PET lacks a primary diagnostic modality. Our diagnosis was confirmed histologically; the tumor consisted of atypical cells with large pleomorphic nuclei and prominent nucleoli. The immunohistochemical findings were also diagnostic, with positivity for S-100, MelanA, HMB45, and SOX 10 suggesting melanoma. Given the high mortality rate and resistance to radiotherapy, aggressive resection with maximal preservation of neurological status is required for such cases. However, spinal instability attributable to wide resection must be considered, and appropriate fixation is required. We performed partial sacrectomy with left sacroiliac joint resection, and the upper vertebral levels became primarily dependant on the right sacroiliac joint. Thus, we performed lumbo-iliac fixation to avoid further complications related to instability.

4  Conclusion

The poor prognosis of patients with spinal metastasis from a malignant melanoma is discouraging to patients and surgeons. However, patients in reasonably good health with treatable symptoms are good candidates for resection. This maintains or improves neurological and physical functions, relieves pain, and potentially eliminates or arrests the growth of the tumor. We report an extremely rare case of PSM without a primary lesion, with a detailed account of our diagnosis, treatment, and follow-up. Surgical intervention allows a definitive pathological diagnosis, reduces the number of tumor cells (thus rendering adjuvant therapy more effective), relieves symptoms, and prevents further neurological deterioration. At the 1-year follow-up, we found that our treatment had been effective; this may encourage spinal surgeons faced with similar challenges; providing them with clues to an important challenge.
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