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Abstract: Pathological information is critical to patient management in melanoma. A uniform 

approach based on current evidence is crucial and is summarised in this paper. Essential clinical and 

pathological parameters to report are the BAUSSS biomarker prognostic criteria: Breslow thickness, 

patient Age, presence of Ulceration, melanoma Subtype, patient Sex, and anatomic Site. Other 

important parameters to include are adnexal and periadnexal extension, tumor infiltrating 

lymphocytes, intravascular and abluminal lymphovascular invasion, microsatellites and in-transit 

metastases, perineural invasion, and margins. Additional recommended parameters to include are 

mitotic activity, regression, association with nevi and atypical melanocytic hyperplasia. The 

significance of special stains and genetic studies are also discussed.  
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Introduction 

The pathology report communicates information to the clinician gathered from the biopsy for 

planning further management of the patient. There has been variability in the information provided 

in pathology reports, both in the information provided and from inter-observer variability in 

interpretation of parameters. Pathologists’ reporting styles vary in their inclusion of descriptive 

reports, synoptic reports or a combination of both.[1,2] Regardless, essential data must be included. 

To consolidate such reporting variability, recommendations for standardisation of reports were 

introduced, including those by the Royal College of Pathologists (RCPath) in 2002.[3] The RCPath 

format has undergone several revisions, the latest being in 2019, which is currently undergoing 

further revision.[4] The RCPath document includes recommendations for laboratory handling of skin 

specimens and outlines information that should be included in the report. 

The macroscopic specimen description should include the type of biopsy or excision, its 

dimensions, including thickness, and a description and measurements of any visible lesion. 

Additional information should include patient demographics and anatomic site.  

Inclusion of clinical photographs and/or dermoscopic images of the lesion can be diagnostically 

helpful in improving clinicopathological correlation.[5] Information provided in a report should be 

relevant to the clinician in formulating further management of the patient based on scientific 

evidence. 

Essential Information To Be Included In The Pathology Report 

Essential information provided should include features assisting prognostication and 

management decisions, including measurements of margins of tumor clearance.  
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The clinical and pathological predictors of survival that are significant on multivariate analysis 

were recently substantiated,[6] and summarised in the acronym BAUSSS biomarker. These are: 

Breslow thickness (BT), Age of patient, Ulceration, Subtype of melanoma, Sex of patient and Site of 

melanoma. BT, Age of patient and ulceration are the most predictive of mortality.[7] [Figure 1] 

 

Figure 1. BAUSSS biomarker predictor of survival can be obtained wholly from clinical and microscopic 

information. 

In the RCPath recommendations, additional parameters to be included are extension of any in 

situ component along adnexa, the presence of satellites/in-transit metastases, lymphovascular 

invasion, extravascular migratory metastases (EVMM), perineural invasion/neurotropism, and 

number of tumor infiltrating lymphocytes. 

Other parameters in the guidelines include mitotic rate, regression, the melanoma growth phase 

and the pathological stage. The guidelines also include handling and reporting of sentinel lymph 

node specimens. 

The results of additional ancillary studies, other than histopathology, will be in separate reports 

and usually are available after the initial histopathology report has been produced. It is the authors’  

view that the results of these should be added to the histopathology report as supplementary reports. 

Breslow Thickness  

BT is the most accurate prognostic predictor of melanoma[7] applies to primary tumors. It is the 

measurement from the top of the epidermal granular layer to the deepest melanoma cell in the dermis 

or fat. If the thickest part of the tumor is ulcerated, the measurement is taken from the base of the 

ulcer to the deepest melanoma cell.  

In a polypoid melanoma, BT is the tumor thickness measured perpendicular to the skin surface 

across the largest diameter of the polypoidal projection.[8] 
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A recent study found that BT was not associated with the diameter of melanoma.[6] Importantly, 

the radial size of melanoma in situ is not prognostically relevant.[6]  

Extension along adnexa, nerves or vessels are not used in determining BT.[8] Periadnexal 

involvement that extends more deeply than the thickness of the main tumor does not worsen clinical 

outcomes overall.[9]  

BT correlates with recurrence rate, with a progressive increase in the rate of local recurrence with 

each 1.0 mm increment of BT, with overall rates of recurrence of 2.3% for melanomas 1.0-2.0 mm in 

BT, 4.2% for those 2.01-3.0 mm BT and 11.7% for those 3.01-4.0 mm BT.[10] The progressive 

relationship between increasing BT and decreasing survival is lost in patients with ultrathick 

melanomas, defined as Breslow values of 15 or more millimetres.[11]  

Clark's level (CL) of melanoma is no longer included in staging criteria. Clark ’s level describes 

the degree of melanoma invasion into the papillary dermis, reticular dermis or fat. Although CL and 

BT both describe the vertical depth of melanoma invasion, on multivariate analysis it is the thickness 

in mm, not the degree of tissue layer invasion, that provides prognostic significance.[12] CL is also 

more subjective than BT and thus less reproducible.[13] Nevertheless, some authors still retain CL in 

reporting.[14] 

ADNEXAL AND PERIADNEXAL EXTENSION 

Although any in-situ component may extend vertically along adnexal epithelium, including hair 

follicles and acrosyringia, it is still considered to be in-situ melanoma and is not included in Breslow 

measurements.  

Periadnexal extension is growth of the melanoma immediately adjacent to adnexal structures 

within the adventitial or extra-adventitial dermal tissue. Although this extension may be greater than 

the Breslow depth of invasion into dermal stroma, it is also not included in determining BT. One 

study found that the incidence of periadnexal extension deeper than the BT was 1.5%, but did not 

increase the risk of death or recurrence.[9]  

Clinical Indicators: Patient Age, Sex And Site Of Melanoma 

Patient age, sex and anatomic site of the melanoma are important prognostic indicators. Patient 

age is second to BT as a prognostic indicator, and patient sex is also included as a prognostic factor 

in BAUSSS biomarker.[7]  

Ulceration 

Ulceration is the third most important prognostic factor.[7] Ulceration is defined as a full 

thickness loss of epidermis and basement membrane, with evidence of host response, including 

fibrosis, inflammation and thinning, effacement or reactive hyperplasia of the surrounding 

epidermis.[15] Ulceration may be due to either tumor cells infiltrating and eroding the epidermis 

(infiltrative type) or expansile (nodular) growth without epidermal invasion that stretches the 

epidermis, thinning and disrupting it (attenuative type).[16]  

Consumption of the epidermis, microscopically seen as thinning of the epidermis, most likely 

precedes ulceration. This is supported by its presence at the edge of ulcers.[17] Consumption of the 

epidermis is significantly associated with an increased BT and histological type of melanoma, and is 

most common in superficially spreading melanoma and age over 50 years. There is no correlation of 

consumption with an increased inflammatory response.[17,18]  

The extent and type of tumoral ulceration provides more accurate prognostic information and 

should be reported, rather than reporting the mere presence or absence of ulceration. Excessive 

ulceration, defined as more than or equal to 70% of total tumor diameter, is found to be an 

independent predictor of poor survival compared with minimal to moderate ulceration of less than 

70%.[19] The presence of extensive ulceration is associated with a worse prognosis.[20]  
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Tumor ulceration must be differentiated from traumatic ulceration, as the latter is prognostically 

irrelevant. Clues to traumatic ulceration include sharp demarcation with "squared off" edges and 

underlying wedged-shaped granulation tissue.[16] 

Risk factors for ulceration include the site of the primary melanoma. In one study the recurrence 

rate was 1.1% on the proximal extremity, 3.1% on the trunk, 5.3% on the distal extremity and 9.4% on 

the head and neck. In all sites, the presence of ulceration was the greatest risk factor, with recurrent 

rates of 1.1% for non-ulcerated and 6.6% for ulcerated melanoma is on the trunk and proximal 

extremity, and 2.1% 4 non-ulcerated and 16.2% for ulcerated melanoma is on the distal extremity or 

head and neck area.[21]  

Subtype Of Melanoma 

The traditional melanoma classification has been supplanted by a genetic model published by 

the World Health Organisation (WHO) in 2018, in which melanomas are categorized into those 

related to sun exposure and those not related, determined by their mutational signatures, 

epidemiology and anatomic site. Melanomas on sun-exposed skin were further divided into two 

groups based on their degree of cumulative sun damage (CSD) as determined by the severity of solar 

elastosis in the surrounding skin.[22] 

High CSD subtypes include lentigo maligna and desmoplastic melanomas. Low CSD subtypes 

include superficial spreading melanomas. Non-CSD subtypes include Spitz melanoma, acral 

melanoma, mucosal melanoma, some melanoma arising in congenital nevi, melanoma arising in blue 

nevi and uveal melanoma. Nodular melanoma may occur as high CSD, low CSD or non-CSD 

subtypes.[22] 

The genetic pathways correlate histologic subtypes with genetic alterations.[22] For example, 

BRAF mutated melanomas are typically associated with low CSD while NRAS or S1 mutated 

melanomas are associated with high CSD. These findings have enabled more targeted immune 

therapy.[23] 

Mitotic Activity 

Once thought to be more significant, mitotic activity is no longer part of pathological staging of 

melanoma. Studies found mitotic activity was not a significant independent predictor of survival, 

rather it largely reflects a correlation with BT.[24] Its C-statistic is only 0.54, which indicates that its 

prognostic accuracy is just above random (a C-statistic of 1.0 means certainty and 0.5 means random 

accuracy).[7]  

Although included in the melanoma staging system and the seventh edition of the AJCC Cancer 

Staging Manual, it was removed in the eighth edition as tumor thickness and ulceration were 

recognised as the true independent predictors of melanoma specific survival. Nevertheless, the 

recommendation was to continue including mitotic activity in melanoma pathology reports.[25] In 

view of the most recent multivariate data, evidence is lacking for recommending its continued 

inclusion. 

Apart from the proliferative rate of the melanoma, other factors may affect the number of mitotic 

figures in the tumour. These include delays in fixation, with the mitotic cycle continuing ex vivo on 

fresh tissue until arrested by formalin fixation, and may result in either a decline or increase in 

observable mitotic figures.[26]  

Regression 

10 to 35% of melanomas show regression. In regression, a tumor diminishes or disappears along 

with the appearance of lymphocytes, melanophages, newly formed vessels and fibrosis. It is 

presumed that inflammation predominates in the initial phases and fibrosis with melanophages 

appear subsequently. In the late stage, a non-lamellar fibrosis with melanophages develops (tumoral 

melanosis).[27] Regression in melanomas is an immune response related to CD4+ lymphocytes.[28]  
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Assessment of the regression includes description of the dermal inflammatory cell infiltrate, 

non-lamellar fibrosis, angiectatic blood vessels and attenuation of the epidermis. The horizontal 

extent and depth of regression allows for categorisation into focal (less than 50%), intermediate (50 

to 75%) or extensive (more than 75%) regression.[29] However, the College of American Pathologists 

recommends reporting the degree of regression using less than or equal to 75% or more than 75% as 

a cut-off.[30] 

Studies on the prognostic implications of regression have been contradictory.[27] Given that the 

C-statistic for regression is only 0.54, as with mitotic index, this indicates that its prognostic accuracy 

is just above random.  

Tumor Infiltrating Lymphocytes 

The host immune response to melanoma includes CD4+ tumor infiltrating lymphocytes 

(TIL).[31] Studies on their prognostic value has yielded inconsistent results. The degree of TIL 

response is reported as absent, non-brisk and brisk. A brisk TIL response was associated with 

improved overall survival.[32,33]  

Absent TIL is defined as no lymphocytes or, if present, lymphocytes which do not infiltrate the 

tumor. In non-brisk TIL there is a focal distribution of lymphocytes not present along the entire base 

of the invasive component. Brisk TIL indicates that the infiltrate is diffuse within the invasive 

component or infiltrates across the entire base of the invasive component.[34]  

It is the authors’ opinion that a more measurable parameter be used in place of the words "non-

brisk" and "brisk", such as mild, moderate or marked. 

Studies of TIL and other mechanisms of host immune response have led the way to immune 

therapy for melanoma.[31]  

Lymphovascular Invasion  

There are two modes of lymphovascular spread (LI), intravascular (lymphatic or vascular) and 

extravascular (abluminal). Access of melanoma cells to vasculature is the proposed mechanism for 

metastasis.[35]  

LI is detected in H&E sections. Postulated pitfalls in detecting LI include compression and 

obliteration of lymphatic endothelial cells, possibly leading to a false negative assessment, and 

stromal retraction artefact leading to a false positive assessment.[35] Where LI is suspected in H&E 

sections, immunohistochemical staining reactions with endothelial markers may be helpful, 

particularly when used in combination with melanocytic markers such as SOX10. S100 is a less 

specific melanocytic marker as it may also stain histiocytes and dendritic cells, leading to a false 

positive result. Melan-A and MiTF are less sensitive than S100 and may also stain histiocytes. 

Endothelial markers include ERG. More specific stains for blood vessel endothelium are CD31 and 

CD34, and for lymphatic endothelium are D2-40 and LYVE-1, allowing distinction between the 

two.[35,36] Fli-1 also stains endothelial cells,[37] but is less widely used.  

LI is more commonly noted in lymphatic vessels than blood vessels, with one study finding 

lymphatic and vascular invasion rates of 27% and 4% respectively.[38]  

The presence of LI is associated with established features of worse prognosis, including higher 

BT and ulceration, and the presence of microsatellites and nodular subtype of melanoma.[38]  

Extravascular migratory metastasis of melanoma (EVMM) is the spread of melanoma cells on 

the external surfaces of vessels. This involves pericyte mimicry by melanoma cells. Pericytes are 

multifunctional, modified smooth muscle cells present in capillaries. EVMM is associated with 

regional and distant metastases in primary cutaneous melanomas. This phenomenon is probably 

under reported.[39] [Figure 2] 
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Figure 2. Extravascular migratory metastasis of melanoma. H&E x600. 

Microsatellites, Satelittes And In-Transit Metastases 

Microsatellites (microscopic satellites), satellites and in-transit metastases of melanoma are 

defined as any discontinuous nests of metastatic melanoma cells that are clearly separated from the 

main invasive component of the melanoma by normal dermis (not fibrosis or inflammation). 

Microsatellites and satellites are defined as being within 2 cm of the primary lesion, whereas in-transit 

metastases are at least 2 cm distant from the primary lesion but have not yet reached the nearest 

lymph node.[40] The presence of satellites and in-transit metastases confers a worse prognosis.[41]  

Perineural Invasion 

Perineural invasion by melanoma is rare and is more commonly seen in desmoplastic 

melanoma. Neurotropism by melanoma is related to high expression of p75 neurotrophic receptor 

involved in the migration of Schwann cells to nerves. Perineural invasion has been described in 

melanomas affecting the cranial and cervical nerves, and the brachial plexus.[42]  

Association With Nevi 

Meta-analysis indicates that 29.1% of melanomas are associated with a pre-existing nevus and 

70.9% arise de novo. Melanomas associated with nevi are defined by histologic contiguity of the 

two.[43]  

However, it may not be possible to determine the exact percentages as the thicker the melanoma 

the higher is the probability for nevus remnants to be obscured or destroyed by malignant 

proliferation.[44] Melanomas associated with nevi are more common in younger people, and more 

commonly associated with acquired nevi than congenital nevi. They most commonly occur in the 

sun-protected skin of the trunk and extremities. There is no significant difference between the 

sexes.[44] Some studies found that melanoma associated with nevi have lower Breslow depth, 

however this was not corroborated in all studies.[45]  

The rate of transformation of nevi into cutaneous melanoma is low, ranging from 0.0005% or 

less in males and females younger than 40 years to 0.003% for patients older than 60 years, with an 

increase risk in males. The lifetime risk of any selected nevus transforming into melanoma by age 80 
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is approximately 0.03% for men and 0.009% for women.[43] This is substantially lower than the rate 

of association of nevi with melanoma.  

Gene-wide association studies have identified a number of genetic variants associated with a 

predisposition to develop nevi and are implicated in melanoma susceptibility. Different variants of 

IRF4 and BRAF V800E mutations have associations with both nevus-associated melanomas and de 

novo melanomas. Genetic analyses of microscopically contiguous nevus-melanoma pairs support the 

hypothesis that in nevus-associated melanomas, melanoma cells may be derived from nevus cells.[46]  

De novo melanoma (i.e. not associated with nevi) is more prevalent in older patients, females 

more than males, ulceration, and location on the head, neck or extremities compared to the trunk, 

and is less likely to have regression.[47]  

The differences between melanomas associated with nevi and de novo melanoma suggest that 

they are biologically different. However, there are no statistically significant differences in 

melanoma-specific death rates between melanomas associated with nevi and those that are not, after 

taking BT and ulceration into account.[47]  

Atypical Melanocytic Hyperplasia  

Melanocytic hyperplasia with atypia, also known as de novo intraepidermal epithelioid 

melanocytic dysplasia, may be associated with dysplastic nevi and melanoma, suggesting that it is a 

marker for increased risk of developing melanoma. There is an association with chronic sun damage 

and an increased susceptibility to its damaging effects.[48] Microscopically, there is a dominant single 

cell proliferation of atypical epithelioid melanocytes in the basal layer of the epidermis and may show 

pagetoid scatter.[49] [Figure 3] 

 

Figure 3. Melanocytic hyperplasia with atypia. H&E x600. 

Melanocytic hyperplasia may also be seen in association with inflammation, repeated ultraviolet 

light exposure, surgical excision sites, overlying vascular tumors and adjacent to basal cell 

carcinomas.[50] Therefore, melanocytic hyperplasia may be a field change and it remains unclear 

whether these field changes are a precursor to melanoma development or represent features that 

occur after melanomagenesis.[51] For this reason, it is the authors’ belief that it is not clinically 

warranted to attempt to eradicate field type melanocytic hyperplasia. Clinical follow-up with 

photography and dermoscopy is the recommended management. 
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Special Stains 

Special stains include histochemical stains and immunohistochemical reactions. These may be 

used to identify melanocytes not clearly identifiable in ordinary H&E-stained slides and to identify 

melanocytes obscured by dense pigment or inflammation. In addition, panels of 

immunohistochemical stains may be used to subclassify melanocytic lesions and to assist in 

characterizing the biological potential of melanocytic lesions. The more commonly used stains are 

discussed in this section however a comprehensive review is outside the scope of this paper. 

Histochemical stains are used to differentiate melanin pigment from iron pigment when this is 

not clear in H&E sections. Melanin stains with Schmorl’s or Fontana-Masson stain and iron pigment 

stains with Perls’ stain.[52,53]  

Immunohistochemical reactions may be used to distinguish melanocytes from other cell types, 

in determining their biological potential where this may be uncertain from the H&E appearance of 

borderline lesions, and to determine possible response to immune therapy. 

Immunohistochemical reactions are helpful in identifying and distinguishing melanocytes from 

other cell types in heavily pigmented or inflamed lesions. SOX10 is the most specific 

immunohistochemical reaction for melanocytes,[54] however it may also react with non-melanocytic 

cells in scars which is a potential pitfall in melanoma re-excision specimens.[55] S100 is more sensitive 

than SOX10, except for nail matrix melanocytes, but is less specific.[54]  

Melan-A/MART-1 is also less specific than SOX10, and also reacts with histiocytes and therefore 

overestimates the number of melanocytes. It is less sensitive in desmoplastic melanoma. SOX10 and 

MiTF have the advantage of being nuclear reactants, and are therefore useful in distinguishing 

pigmented melanocytes from histiocytes.[54] MiTF is also less sensitive than SOX10 in desmoplastic 

melanoma. Epithelial reactants such as cytokeratin markers should be included in the panel to help 

distinguish melanocytes from other cell types.[56]  

Tyrosinase is expressed in junctional melanocytes, and expression decreases with dermal 

descent in compound melanocytic nevi. It stains 84% of metastatic melanoma and is essentially 

negative in desmoplastic melanomas.[57]  

Distinguishing benign from malignant tumours may be assisted with stains such as HMB-45, 

p16 and PRAME. HMB-45 tends to have decreased expression with depth and maturation in nevi 

while its expression in melanoma is often more consistent in the deeper component. However, 

exceptions to this deeper staining occur, particularly in nevoid melanomas.[56]  

P16 reacts with most nevi but not consistently in melanomas. P16 expression is seen in 61-100% 

of nevi, with most studies showing positivity closer to 100%. In these studies, 12-93% of melanomas 

stained for p16, with most studies[11] reporting percentages within the range of 40s to 60s. If only 

nuclear staining is considered to be positive, the figures are 89-100% for nevi and 50-68% for invasive 

melanomas. The wide variation undermines the value of using p16 to differentiate between benign 

and malignant melanocytic lesions.[58]  

PRAME (preferentially expressed antigen in melanoma) is used to assist differentiation of 

benign melanocytic lesions from melanoma, however like other stains discussed, this is not entirely 

definitive. In a recent study, 13% of dysplastic nevi had diffuse reaction, and 20% of non-desmoplastic 

melanomas lacked reaction. Staining is seen in 35% of desmoplastic melanomas.[59] PRAME staining 

may be seen in rare isolated junctional melanocytes in solar lentigines and benign non-lesional 

skin.[60] In addition, PRAME staining may be seen in some poorly differentiated tumors including 

atypical fibroxanthomas.[59]  

Ki67 is a proliferation marker and is not a substitute for melanocytic mitotic counts in H&E 

sections. Nevertheless, it is an expression of tumor proliferation. In order to ensure that only staining 

in melanocytes and not inflammatory cells is counted, use of Ki67 combined with a cytoplasmic 

melanocytic marker such as melan-A and Ki-67 is recommended.[54,56]  

It is evident from the above discussion that none of the antibodies alone will distinguish 

malignant from benign melanocytic lesions with certainty. However, as a panel they may be helpful 

in certain borderline tumors. Nevertheless, the immunohistochemical reactions should be interpreted 
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considering the H&E appearance, and the diagnosis of melanoma should not be made solely based 

on the immunohistochemical staining profile if there is no corresponding atypia in the H&E sections. 

Biomarkers used to determine possible response to immune therapy include markers for BRAF, 

V600E, NRAS and KIT mutations. Markers for immune checkpoint status, including PD-1 and PD-

L1 are available.[56]  

Genetic Studies 

Genetic studies are employed to detect certain genetic mutations or fusions for the purposes of 

tailoring immune therapy or to assist in subclassification of lesions where this is not apparent from 

the H&E sections.[61] A comprehensive review is beyond the scope of this paper however some 

examples follow.  

Fluorescence in situ hybridisation (FISH) is used to detect a limited number of mutations which 

may assist in determining whether a melanocytic lesion is benign or malignant.[62]  

Comparative genomic hybridisation tests for chromosomal gains and losses, and has some 

correlation with benign versus malignant tumors.[63]  

Next generation sequencing approaches detect specific point mutations to subclassify a 

melanocytic lesion or to determine its likelihood of being malignant. For example, the presence of a 

TERT promoter indicates malignancy.[64]  

MicroRNAs (miRNAs) are a class of small, short-stranded non-coding RNAs.[65] They are 

mediators in gene expression and their dysregulation plays a role in melanogenesis.[66] They may 

have use as diagnostic markers.[65] Assays of miRNAs may enhance the efficacy of staging systems, 

predicting patient prognoses and management in terms of choosing adjuvant therapies.[66]  

With the advent of immunotherapy, certain mutations, such as BRAF, NRAS and KRAS, are also 

used to guide treatment.[61]  

Margins 

In excisional specimens, microscopic margins are measured from melanoma cells nearest the 

margin to the margin, and quoted in millimetres. It should be noted that guidelines for recommended 

excision margins refer to surgical margins.[5] This is an important point as microscopic margins are 

smaller than surgical margins. The reasons for this are twofold. Firstly, natural skin tension due to 

intrinsic contractility of dermal elastin fibres is released after excision, causing the excised skin to 

contract. The percentage of shrinkage has been measured, with a mean of approximately 21% for 

length and approximately 12% for width of the biopsy. Shrinkage decreased 0.3% per year of 

increasing age of the patient. There was approximately 5% or greater shrinkage of the trunk 

compared to the head and neck.[67] Secondly, further shrinkage occurs with formalin fixation 

according to most studies, with one study showing 11% shrinkage, being more pronounced in length 

than in width. One study showed increase in the tissue size following fixation.[68]  

Specimens may be orientated by the surgeon by placing sutures or nicks in the specimen at the 

time of surgery. There is no difference in recurrence rates for 2 cm versus 1 cm margins.[69]  

Cutaneous Recurrence And Cutaneous Metastases 

Local recurrence is a regrowth of melanoma within 2 cm of the scar from the primary tumor 

excision. Possible explanations include retained primary tumour cells or microsatellites after 

inadequate excision, or from circulating metastatic melanoma cells growing in or near the scar. Local 

recurrence is associated with a high mortality rate.[70]  

Conclusion 

Thorough and accurate pathology evaluation and reporting of melanoma and its understanding 

by clinicians is vital to help determine further management. Reporting of Breslow thickness, patient 

Age, Ulceration, Subtype of melanoma, Sex of patient and Site of melanoma (BAUSSS biomarker) is 
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essential to assess prognosis. Pathology documentation and clinician understanding of adequate 

margins, other associated pathology findings, special stains and genetic studies are equally 

important. 
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