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            Abstract

            
               
Melanoma is an aggressive malignancy, and early diagnosis and treatment can reduce mortality in patients. A new or changing
                  lesion is the most common warning sign of melanoma. In amelanotic tumors, diagnosis may be delayed. Amelanotic melanoma is
                  a form of melanoma in which malignant cells have little or no pigment. Amelanotic melanoma is classically described as skin
                  coloured but a subset of these tumors are red, pink or erythematous. Typical early lesions present as asymmetrical macular
                  lesions. FNAC may show varied cytomorphology ranging from epithelioid to spindled to plasmacytoid pleomorphic cells with marked
                  anisonucleosis and eosinophilic to basophilic cytoplasm with intranuclear pseudoinclusions and cytoplasmic vacoulations admixed
                  with bi- and multinucleate giant cells. We present a case series of varied presentation of amelanotic melanoma with its cytomorphological
                  features.
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               Introduction

            Amelanotic melanoma is frequently underdiagnosed as it resembles clinically many non-melanocytic neoplasms or inflammatory
               lesions, which may lead to delay in diagnosis and treatment. Many previous studies have shown a poor prognosis as the diagnosis
               is delayed. Amelanotic melanomas comprise 2–8% of melanomas.1 This group of tumors produces little or no pigment.
            

            In a study conducted by Cheung et al, majority of the patients were males and averageage of males and females ranged from
               37–94 years and 38–97 years respectively. The majority of amelanotic melanomas are found on the trunk, head and neck and lower
               limb of males while in females, lesions are commonly found on the lower limb, upper limb and head and neck region.2

             The clinical diagnosis of Amelanotic melanoma is challenging as features such as asymmetry, irregular borders and colour
               variegation which are frequently seen in melanomas are rarely present in Amelanotic melanomas. It may result in delay in the
               diagnosis as clinical differentials of the condition ranges from inflammatory to malignant lesions.3

         

         
               Case Summary

            
                  Case 1

               A 69-year-old female presented to the dermatology clinic with a nodular swelling in the anterior chest wall for the last 5
                  months. The swelling was firm, non-tender, skin coloured and partially mobile of size 6x4 cms. FNAC revealed malignant cells
                  with highly varied morphology ranging from plasmacytoid to spindled pleomorphic cells with marked anisonucleosis, increased
                  nucleocytoplasmic ratio with coarse chromatin and eosinophilic cytoplasm (Figure  1). Histopathological biopsy and immunohistochemistry showed sheets, nests and in lobules of atypical cells which were polygonal
                  having moderate pleomorphism with abundant eosinophilic cytoplasm and frequent mitosis along with HMB-45 positivity, consistent
                  with features of amelanotic melanoma.
               

            

            
                  Case 2

               A 58-year-old male presented to the surgical clinics with slightly raised erthyematous plaque with asymmetrical borders on
                  left forearm of size 2.3x1.0 cms for the past the 3 months. There was no history of previous pruritis or pain. FNAC revealed
                  discohesive, pleomorphic, polygonal to plasmacytoid cells with multinucleate giant cells with coarse nuclear chromatin and
                  basophilic cytoplasm with vacuolations. No intracytoplasmic pigment deposition was seen. Histopathological biopsy showed sheets,
                  cords and singly scattered markedly pleomorphic, polygonal cells with eccentrically placed nuclei with conspicuous nucleoli
                  along with eosinophilic cytoplasm. Focal intranuclear inclusions and frequent mitosis was also seen (Figure  2). Immunohistochemistry showed strong cytoplasmic positivity for S-100 (Figure  3) and HMB-45 (Figure  4), which confirmed the diagnosis of amelanotic melanoma.
               

            

            
                  Case 3

               A 60-year-old male presented to the surgical clinics with a non-pigmented lesion on the right cheek for the past 4 months.
                  The lesion was firm, elevated, pinkish to red in colour with irregular margins. FNAC revealed large plasmacytoid cells having
                  prominent nucleoli and intranuclear pseudonclusions and abundant eosinophilic cytoplasm. Binucleated and multinucleated giant
                  cells were also seen. Wide excision biopsy was performed which showed sheets and nests of atypical cells which were polygonal
                  having moderate pleomorphism with abundant amount of eosinophilic cytoplasm and frequent mitosis. Immunohistochemical expression
                  of HMB-45 showed strong cytoplasmic positivity. A final impression of amelanotic melanoma was given. Our patient is doing
                  well after 12 months of surgical follow up.
               

               
                     
                     Figure 1

                     FNAC revealed malignant cells with highly varied morphology ranging from plasmacytoid to spindled pleomorphic cells with marked
                        anisonucleosis, increased nucleocytoplasmic ratio with coarse chromatin and eosinophilic cytoplasm. Papanicolaou stain x 40X. 
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                     Figure 2

                     Histopathological biopsy showed sheets, cords and singly scattered markedly pleomorphic, polygonal cells with eccentrically
                        placed nuclei with conspicuous nucleoli along with eosinophilic cytoplasm. Focal intranuclear inclusions and frequent mitosis
                        was also seen. Haematoxylin and Eosin x40X.
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                     Figure 3

                     Immunohistochemistry showed strong cytoplasmic positivity for S-100. IHC S-100 x40X.
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                     Figure 4

                     Immunohistochemistry showed strong cytoplasmic positivity for HMB-45. IHC HMB-45 x40X.
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               Discussion

            Amelanotic melanoma is often difficult to diagnose clinically because of lack of pigmentation and can mimic other inflammatory
               lesions and malignant tumors. Clinically, it may mimic superﬁcial basal cell carcinoma, keratoacanthoma, merkel cell carcinoma,
               hemangioma, pyogenic granuloma, actinic keratosis, bowen’s disease and also dermatitis.4 Dermoscopy may help in the diagnosis of hypopigmented melanoma but not as much in true amelanotic melanoma.5

            In our study we observed pinkish to red colour lesions with a single case having nodularity. Jaimes et al and McClain et al
               have also encountered pink, asymmetric lesions with ill defined borders and elevated margins in their study.6, 7

             Amelanotic melanoma is commonly used as a clinical description for any melanoma lacking pigment. However, it is seen that
               there are melanomas that do not produce any discernable eumelanin (i.e. pure Amelanotic melanomas) while there are also melanomas
               that produce low levels of eumelanin (i.e. hypomelanotic melanomas). But clinically these lesions may appear to have no pigment.
               Dermascopy reveals no pigment in pure amelanotic melanoma while hypomelanotic melanomas reveal subtle pigment, which is seen
               only focally. Hence, pure amelanotic melanomas do not have melanin pigment (i.e. brown, black or blue) clinically as well
               as on dermoscopic examination.6

             Melanomas have four subtypes, i.e, superﬁcial spreading, nodular, acrolentiginous and lentigo maligna. All these subtypes
               can present as an amelanotic variant.8 Among these histological variants; desmoplastic melanoma is the most common variant seen in amelanotic melanoma, followed
               by nodular melanoma and acro lentiginous melanoma.3 A small proportion of cases of lentigo maligna melanoma and Superficial spreading melanoma are amelanotic. Amelanotic melanomas
               consists of greater proportions of these histological subtypes as compared to pure melanomas.3 Traditionally, amelanotic melanoma have been described as erythematous, asymmetric macules with border irregularity and with
               a light brown or grey colour at the periphery.9

             Amelanotic melanoma may show variable cytological morphology. The cells may show epithelioid to spindle shaped cells. Bizzare
               forms may be also seen. The cytoplasm may be eosinophilic to basophilic or clear with vacoulations. Intranuclear inclusions,
               prominent nucleoli along with mitosis, foamy histiocytes and stromal fragments are also seen.10, 11 In our study we observed highly cellular smears having plasmacytoid, pleomorphic, discohesive cells with increased N:C ratio
               with prominent nucleoli, nuclear pseudo inclusions with cytoplasmic vacuoles and bi- and multinucleated forms with eosinophilic
               cytoplasm.
            

             Histolopathological findings of our study correlated well with the other studies.3, 11, 12, 13 Microscopic examination showed sheets, cords and singly scattered markedly pleomorphic, polygonal with eccentrically placed
               nuclei with conspicuous nucleoli along with eosinophiliccytoplasm. Focal intranuclear inclusions and frequent mitosis was
               also seen. Melanin pigment was absent in the tumor cells. Immunohistochemistry showed strong cytoplasmic positivity for S-100
               and HMB-45, which confirmed the diagnosis of amelanotic melanoma.
            

             Histopathological study by Garg et al have shown that the tumor cells were markedly pleomorphic, round to polygonal or spindle-shaped
               having eccentric nuclei and prominent nucleoli along with moderate amount of cytoplasm. Focal intranuclear inclusions, eosinophilic
               macronuclei, nuclear grooving, intracellular/extracellular hyaline globules and few multinucleated giant cells were also seen.
               Numerous atypical and bizarre mitotic figures were frequent along with lymphocytic infiltrate and necrosis. On immunohistochemistry
               tumor cells were strongly positive for HMB45, vimentin and S-100.12

             In another study by Khairwa et al, microscopic findings showed an infiltrating tumour in the surrounding tissue, arranged
               in sheets, nests and lobules with atypical cells showing moderate pleomorphism with abundant eosinophilic cytoplasm and frequent
               mitosis. On immunohistochemistry, the tumour cells showed positivity for HMB45 and S-100.11 Boggie et al have stated that the vaginal lesions were composed of sheets of discohesive epithelioid cells with prominent
               red nucleoli. The malignant cells were strongly positive for HMB-45, S-100 and Melan A.13

             Histology along with immunohistochemistry remains the gold standard for diagnosing amelanotic melanoma. Microscopy showing
               cords and nests of atypical pigmented melanocytes in the dermis usually leads to the diagnosis of melanoma. But histopathologic
               and cytological features may be varied in amelanotic melanoma and immunohistochemistry is the mainstay in the diagnosis of
               amelanotic melanoma. S100, MelanA, HMB-45, tyrosinase, MITF and Ki-67 can be used for the confirmation of diagnosis. Among
               these markers, S100 protein staining is the most sensitive marker while HMB-45, Melan-A, MITF, and tyrosinase are relatively
               specific.3

             The Breslow thickness or Clark’s level of amelanotic melanomas is higher when compared to pure melanoma. Amelanotic melanomas
               are usually come to attention at advanced stages with greater tumor thickness which leads to poor prognosis.3

             Moreau et al observed that amelanotic melanomas are usually ulcerated and become non localized with time showing its aggressive
               behaviour.14, 15 A study conducted by Gualandri et al found no delay in the diagnosis for amelanotic melanoma and nodular amelanotic melanomas
               having more Breslow thickness which are diagnosed late because of rapid growth rate.9 Shen et al have shown relationship between amelanotic melanoma with rapid growth rate and mitotic rate and rapid growth rate
               was associated independently with high mitotic rate.15 Hence, amelanotic melanomas have higher growth rate and mitotic rate as compared to other melanomas.15, 16

             Clinical management of the tumor includes surgical excision with a large margin of normal-appearing skin. Underdiagnosis
               or inadequate excision may result in local recurrence and mortality greater than with an adequately excised primary lesion.10, 16 A combination of surgery plus adjuvant therapy is most commonly used treatment modality. Recently immunotherapy is being
               widely used in melanoma.17, 18 Patients of amelanotic melanoma have a poor prognosis with 5-year survival rate of less than 20%.3, 19 It is seen that the overall survival rate and progression-free survival rate of patients with pigmented melanoma are higher
               than in patients with amelanotic melanoma.20 Cascardi et al have also reported poor prognosis with a 5- years survival rate of 30-35% and a median survival of 36 months.
               21 Paulo et al observed no particular type of treatment can improve the survival rate of patients with amelanotic melanoma (p
               >0.05).22

         

         
               Conclusions

            An asymmetric lesion presenting as red plaque or nodule with ill defined borders and elevated margins with cytomorphology
               showing plasmacytoid, markedly pleomorphic cells havingcoarse chromatin, prominent nucleoli, nuclear pseudoinclusions and
               multinucleate giant cells with absence of melanin pigment should be suspected as a case of amelanotic melanoma.  Biopsy and
               suitable immunohistochemical marker study should be performed for a definitive diagnosis, so as to initiate prompt and early
               adjuvant therapy for a better prognosis.
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