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Introduction: Diffuse Melanosis Cutis (DMC) is a rare and late complication of metastatic malignant 
melanoma (MM) characterized by progressive pigmentation of skin and sometimes mucous mem-
branes. The distinctive feature is the widespread and progressive deposition of melanin precursors in 
the dermis.

Objectives: The purpose of this review is to define the clinical and demographic features of DMC and 
to promote a deeper insight into the clinical manifestation, histological findings, and pathophysiology 
behind DMC.

Methods: We have conducted a systematic review of the literature on published DMC in compliance 
with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis. We also reported a case 
of DMC secondary to low-risk melanoma.

Results: Overall, including our case report, we reported 53 articles described 62 DMC patients. 
Breslow level of primary melanoma was reported having a mean value of 3.3 mm. The mean survival 
rate from onset of DMC resulted being 4.36 months.

ABSTRACT
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Introduction

Diffuse Melanosis Cutis (DMC) is a rare and late complica-

tion of metastatic malignant melanoma (MM) characterized 

by progressive pigmentation of skin and sometimes mucous 

membranes.

The first properly documented case with photographic 

finding was described by Odel et al in 1937 [1].

There are few mentions of previous work in the litera-

ture referring to various reports of “melanosis” or “mela-

noderma,” however their exact correspondence with actual 

cases of DMC cannot be demonstrated.

The distinctive feature is the widespread and progres-

sive deposition of melanin precursors in the dermis, which 

gives the skin a discoloration variously defined as “blue-

gray”, “slate-gray” and “metallic-gray”. This pigmenta-

tion is almost unanimously described as more pronounced 

in the photo-exposed areas and with a caudo-cranial 

progression.

A clinical feature almost always associated with DMC 

is the presence of melanuria, due to the presence of melanic 

precursors in the urine, which typically becomes more ap-

parent with exposure of urine specimens to open air.

The essential histological finding of DMC is the presence 

of melanin in the dermis which has been described predom-

inantly within perivascular melanophages, but also as free 

scattered pigment.

It is essential to emphasize that in DMC the presence 

of neoplastic melanocytes in the dermis is never observed, 

making this clinical entity intrinsically different from cases 

of cutaneous metastases of metastatic malignant mela-

noma (MM).

Objective

This comprehensive review is dedicated to unraveling the 

clinical and demographic features of Diffuse Melanosis Cu-

tis (DMC), aiming to provide a better understanding of its 

clinical presentation, histological findings, and underlying 

pathophysiology. In addition to a detailed analysis of exist-

ing literature, we contribute valuable insights through the 

inclusion of a case report detailing DMC secondary to low-

risk melanoma. By offering a practical context alongside a 

careful exploration of various aspects, this study seeks to 

enrich the collective comprehension of DMC.

Case Report

A 63-year-old Caucasian man presented with a 3-week his-

tory of progressive skin and urine darkening. His past med-

ical history included a retro-auricular melanoma (pT1a, 

Breslow-depth 0.39 mm, Clark-level I, mitotic rate 0/mm2, 

no microsatellitosis, no regression) excised in 2014 and sub-

sequently subjected to wide local excision with free margins.

Clinical examination revealed a diffuse slate-gray hyper-

pigmentation affecting the entire skin, more pronounced on 

sun exposed areas (Figure 1).

Oral and conjunctival mucosal membranes and nail beds 

were normal. No lesions suggestive of primary or recurrent 

melanoma were evidenced at the site of previous melanoma 

excision, nor on other explorable mucosae and skin.

Hepatomegaly was present. Blood tests excluded hypo-

aldosteronism, hemochromatosis, lead, mercury, and silver 

nitrate poisoning. Urine analysis showed elevated values of 

5-S-Cysteinyldopa.

Total body computed tomography (CT) evidenced multiple 

osteolytic lesions of long bones, generalized lymphadenopathy 

and a 6 cm diameter liver mass in which an echo-guided needle 

biopsy disclosed the presence of protein S100+, HMB-45+ and 

BRAF+ (exon 15) pleomorphic cells, both epitheliomorphic 

Figure 1. ​​​​​​​63-year-old caucasian patient with intense slate-gray 

pigmentation.

Conclusions: Among the most widely accepted etiopathogenetic hypotheses are deposition of melanic 
precursors in the dermis following tumor lysis, melanocyte proliferation induced by neoplastic growth 
factors, and the presence of diffuse dermal micro-metastases of MM. However, unanimous consensus 
on the proposed etiopathogenetic models of DMC is still lacking.
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and spindle-shaped, with eosinophilic cytoplasms and nuclei 

with prominent nucleoli. Also, abundant brownish pigment 

was observed supporting the diagnosis of metastatic mela-

noma. A skin biopsy showed sparse melanophages containing 

melanic pigment in the superficial dermis, without any neo-

plastic proliferation. Immunohistochemistry was negative for 

pS100, Sox10, HMB45; positive for CD68 pgm1, supporting 

the diagnosis of diffused cutaneous melanosis (Figure 2).

Combination therapy with encorafenib and binimetinib 

was initiated but immediately discontinued because of acute 

iatrogenic liver failure. After supportive therapy and resto-

ration of liver function, second-line therapy with dabrafenib 

was initiated, with good tolerability.

The patient underwent disease progression, developing 

diffuse cerebral metastases 5 months after the diagnosis of 

DMC and died 8 months after the diagnosis of DMC.

Methods

A systematic review of the literature on published cases of 

diffuse melanosis cutis (DMC) was performed in compliance 

with the Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis, through PubMed and Google Scholar [2].

Combinations of the following MeSH terms and key-

words were used to retrieve all the relevant articles: melanosis 

cutis, diffuse melanosis cutis, cutaneous melanosis. To iden-

tify eligible articles, titles and abstracts were screened and full 

texts when necessary. Also, references of the selected articles 

were screened manually to include possibly left-over articles.

Inclusion criteria were: articles focusing on DMC, case 

reports, case series, commentaries, reviews reporting new 

DMC cases. Conversely, studies reporting a definitive diag-

nosis other than DMC, and literature reviews without new 

DMC reports, were excluded.

Further analyzing the described cases of initially included 

articles, we eventually included only cases with definite 

DMC diagnosis, not reporting cases just presenting cutane-

ous metastasis.

Evidence extrapolated from the reviewed articles (Table 1) 

regarded: year of publication; number of studied patients; 

gender, age, ethnicity of patients; site of, Breslow level, Clark 

level, ulceration, mitotic rate of primary melanoma; lunge 

​​​​​​​Figure 2. (A) The epidermis shows solar lentigo-like characteristics while melanophages containing cytoplasmic melanin are visible in the 

dermis. (B) Perivascular and peri-adnexal distribution of macrophages. (C) High expression of CD68 pgm-1 by superficial dermal melano-

phages. (D) Negative immunohistochemical study for SOX-10 (D).
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a Clark level of primary melanoma of III, IV or V. This is 

a documented case of DMC secondary to pt1a melanoma 

(Clark Level I).

Several pathogenetic mechanisms of DMC have been 

proposed among which, the most widely accepted, is that it 

is derived from circulating precursors of melanin, produced 

by melanoma, which are deposited at the dermal level and 

subjected to autoxidation. This hypothesis would also ex-

plain the presence of melanuria, frequently associated with 

DMC, in which the presence of melanic precursors in urine 

is extensively documented [56,57].

However, unanimous consensus on the proposed etio-

pathogenetic models of DMC is lacking.

Some authors suggest that skin pigmentation is secondary 

to melanocyte proliferation induced by growth factors such 

as alpha-melanocyte stimulating hormone, hepatocyte 

growth factor and endothelin-1 released by neoplastic me-

lanocytes [58].

Others, hypothesize that neoplastic cell lysis induced by 

anticancer therapies would release melanic precursors with 

subsequent dermal deposition [59].

The latter hypothesis is not applicable to our case, as the 

onset of DMC was prior to therapy initiation. Also, the pres-

ence of cutaneous MM micro-metastases has been advocated 

as responsible for DMC [48]. However, this pathogenetic hy-

pothesis is disproved in our case by negative immunohisto-

chemistry indicating pigmentation is attributable only to the 

presence of dermal melanin and melanophages and not to 

neoplastic melanocytic clones.

DMC is to date considered a paraneoplastic manifesta-

tion of MM, burdened by a very poor prognosis. The average 

survival described in the literature from the onset of DMC is 

4 months, significantly lower than that of patients diagnosed 

with stage IV MM, but without DMC [56,60].

The reasons for the prognostic gap remain unclear to 

date; some authors speculate that MM complicated by DMC 

may be characterized by specific genetic mutations [61].

This would likely account for both the tendency of these 

MM to develop DMC and the worse prognosis, probably 

due to greater biological aggressiveness and less responsive-

ness to therapies.

References

1.	 Odel HM, Montgomery H, Horton BT. Diffuse melanosis second-

ary to malignant melanoma. Mayo Clinic Proc 1937:742-747.

2.	 PRISMA statement PRISMA (prisma-statement.org). Retrieved 

October 20, 2022, from http://www.prisma-statement.org/

3.	 Ritz ND. Diffuse melanosis, pericardial effusion, and melanu-

ria associated with malignant melanoma; case report with 

autopsy findings. Ann Intern Med. 1949(1):184-195. DOI: 

10.7326/0003-4819-30-1-184. PMID: 18106240.

metastasis; brain metastasis; melanuria; therapy, survival 

since DMC onset (in months); DMC in skin biopsy.

Results

A total of 185 articles were identified from the litera-

ture search since 1937 up to date. Ultimately, 52 articles 

about DMC, describing 61 DMC patients, satisfied above-

described inclusion criteria and were included in the review 

(Table 1) [1,3-53].

Articles reported in previous literature reviews not satis-

fying the above-mentioned inclusion criteria were excluded. 

Overall, a female: male ratio of 1:1.8 and mean age at diag-

nosis of 53 years, median age of 50 years (86 and 20 years 

being the extremes) were reported.

Ethnic origin was reported for 52 patients: 98% were 

Caucasian, 2 % Japanese.

Regarding the primary melanoma, the most frequently 

affected site was the trunk (65%), followed by the limbs 

(21%) and head-and-neck (14%).

Breslow level of primary melanoma was reported in only 

20 cases, with a mean value of 3.3 mm.

Clark level also was reported in only 20 cases, 45% had 

Clark level IV, 30% level III and 25% level V.

Ulceration was not reported in the great majority of 

cases: only 2 articles mentioned ulceration. 100% of these 

had no ulceration.

Mitotic rate was reported only for two cases: 21/mm2 

and <1/mm2.

Overall, 40 patients were screened for lung metastasis: 

58% had lung metastasis, 42% had not.

Overall, 49 patients were screened for liver metastasis: 

92% had liver metastasis, 8% had not.

Overall, 29 patients were screened for brain metastasis: 

48% had brain metastasis, 52% had not.

Of 49 patients screened for melanuria, 96% had melanu-

ria, 4% had not.

The mean survival rate from onset of DMC was reported 

in 52 cases and resulted 4.36 months.

Of DMC patients 36 underwent skin biopsy to confirm 

the diagnosis.

Conclusions

Low-risk melanoma is defined as  melanoma with a tumor 

thickness of 0.8 mm or less or stage I melanoma. This group 

includes 70% of patients with cutaneous melanoma, and most 

of these patients is unlikely to develop recurrences [54,55].

DMC is a rare, late-term manifestation of MM.

To date, approximately 65 DMC cases have been de-

scribed in the literature all of which, when described, report 



8	 Review | Dermatol Pract Concept. 2024;14(1):e2024008

20.	 Sexton M, Snyder CR. Generalized melanosis in occult primary 

melanoma. J Am Acad Dermatol. 1989;20(2 Pt 1):261-266. 

DOI: 10.1016/s0190-9622(89)70032-3. PMID: 2915062.

21.	 Platin P, Sassolas B, Gavanou J, Guillet G. Quel est votre 

diagnostic? Mélanodermie cutanée généralisée [What is your di-

agnosis? Generalized cutaneous melanosis]. Ann Dermatol Vene-

reol. 1990;117(10):739-740. PMID: 2073071.

22.	 Moragón M, Pascual R, Ferriz P, Carbonell MA, Ribón F. Melano-

sis difusa en melanoma maligno metastásico con melanuria [Dif-

fuse melanosis in metastatic malignant melanoma with melanuria]. 

An Med Interna. 1990;7(7):367-369. PMID: 2103251.

23.	 Steiner A, Rappersberger K, Groh V, Pehamberger H. Diffuse 

melanosis in metastatic malignant melanoma. J Am Acad Derma-

tol. 1991;24(4):625-628. DOI: 10.1016/0190-9622(91)70096-k. 

PMID: 2033142.

24.	 Jung EM, Betke M, Gokel JM. Generalisierte Melanose bei metasta-

sierendem Melanom--immunhistologische Untersuchungen [Gen-

eralized melanosis with metastatic melanoma--immunohistologic 

studies]. Pathologe. 1991;12(6):343-346. PMID: 1792218.

25.	 Manganoni AM, Facchetti F, Lonati A, Calzavara P, De Panfilis G. 

Generalized melanosis associated with malignant melanoma: un-

usual histologic appearance. Cutis. 1993;52(2):93-94. PMID: 

8404024.

26.	 Péc J, Plank L, Mináriková E, et al. Generalized melanosis with 

malignant melanoma metastasizing to skin--a pathological 

study with S-100 protein and HMB-45. Clin Exp Dermatol. 

1993;18(5):454-457. DOI: 10.1111/j.1365-2230.1993.tb02250 

.x. PMID: 8252770.

27.	 Lerner AB, Moellmann G. Two rare manifestations of melanomas: 

generalized cutaneous melanosis and rapid solar induction of 

showers of small pigmented lesions. A critical review of the litera-

ture and presentation of two additional cases. Acta Derm Venereol. 

1993;73(4):241-250. DOI: 10.2340/0001555573241250. PMID: 

7904096.

28.	 Klaus MV, Shah F. Generalized melanosis caused by melanoma 

of the rectum. J Am Acad Dermatol. 1996;35(2 Pt 2):295-297. 

DOI: 10.1016/s0190-9622(96)90652-0. PMID: 8698909.

29.	 Bhowmick BK. Generalized melanosis in malignant melanoma. 

Br J Clin Pract. 1977;31(4):36. PMID: 871363.

30.	 Tsukamoto K, Furue M, Sato Y, et al. Generalized melanosis in 

metastatic malignant melanoma: the possible role of DOPAqui-

none metabolites. Dermatology. 1998;197(4):338-342. DOI: 

10.1159/000018028. PMID: 9873171.

31.	 Murray C, D’Intino Y, MacCormick R, Nassar B, Walsh N. 

Melanosis in association with metastatic malignant melanoma: 

report of a case and a unifying concept of pathogenesis. Am J 

Dermatopathol. 1999;21(1):28-30. DOI: 10.1097/00000372 

-199902000-00006. PMID: 10027522.

32.	 Iuliano L, Gurgo A, Pranteda G. Guess what! Malignant metastatic 

melanoma presenting with generalized melanosis and melanuria. 

Eur J Dermatol. 2001;11(5):477-478. PMID: 11525962.

33.	 Böhm M, Schiller M, Nashan D, Stadler R, Luger TA, Metze D. 

Diffuse melanosis arising from metastatic melanoma: pathoge-

netic function of elevated melanocyte peptide growth factors. 

J Am Acad Dermatol. 2001;44(5):747-754. DOI: 10.1067 

/mjd.2001.112349. PMID: 11312419.

34.	 Friedman T, Friedman M, Weitzen R, Scapa E. Generalized and 

mucosal melanosis associated with ultra-late recurrence of ma-

lignant melanoma. Endoscopy. 2002;34(4):352. DOI: 10.1055 

/s-2002-23648. PMID: 11932801.

4.	 Fitzpatrick TB, Montgomery H, Lerner AB. Pathogenesis of 

generalized dermal pigmentation secondary to malignant mela-

noma and melanuria. J Invest Dermatol, 1954;22:163-172. DOI: 

10.1038/jid.1954.22.

5.	 Goodall P, Spriggs AI, Wells FR. Malignant melanoma with mela-

nosis and melanuria, and with pigmented monocytes and tumour 

cells in the blood: autoradiographic demonstration of tyrosinase 

in malignant cells from peritoneal fluid. Br J Surg, 1961;48: 

549-555. DOI: 10.1002/bjs.18004821119. PMID: 13706990.

6.	 Silberberg I, Kopf AW, Gumport SL. Diffuse melanosis in ma-

lignant melanoma. Report of a case and of studies by light and 

electron microscopy. Arch Dermatol. 1968;97(6):671-677. DOI: 

10.1001/archderm.97.6.671. PMID: 5652973.

7.	 Rowden G, Sulica VI. Butler Malignant melanoma with mela-

nosis. J Cutan Pathol. 1980;7(3):125-139. DOI: 10.1111/j.1600 

-0560.1980.tb01191.x. PMID: 7440812.

8.	 Sohn N, Gang H, Gureport SL, Goldstein M, Deppisch LM. 

Generalized melanosis secondary to malignant melanoma. Report 

of a case with serum and tissue tyrosinase studies. Cancer. 1969; 

24(5):897-903. DOI: 10.1002/1097-0142(196911)24:5<897::aid 

-cncr2820240506>3.0.co;2-7. PMID: 4982120.

9.	 Geerts ML, Elewaut A, Kint A, Speelman G. Generalized melano-

sis due to malignant melanoma. Arch Belg Dermatol Syphiligr. 

1972;28(4):395-403. PMID: 4362493.

10.	 Kint A, Geerts ML, Speelman G. Melanoderma due to malig-

nant melanoma. Vie Med Can Fran. 1973;2(10):983-987. PMID: 

4761498.

11.	 Konrad K, Wolff K. Pathogenesis of diffuse melanosis secondary 

to malignant melanoma. Br J Dermatol. 1974;91(6):635-655. 

DOI: 10.1111/j.1365-2133.1974.tb12451.x. PMID: 4451641.

12.	 Holcomb BW, Thigpen JT, Puckett JF, Morrison FS. Generalized 

melanosis complicating disseminated malignant melanoma in 

pregnancy: a case report. Cancer. 1975;35(5):1459-1464. DOI: 

10.1002/1097-0142(197505)35:5<1459::aid-cncr2820350534 

>3.0.co;2-9. PMID: 1122495.

13.	 Agrup G, Agrup P, Hansson C. Diffuse melanosis and 

trichochromuria in malignant melanoma Acta Derm Venereol. 

1979;59(5):456-457. PMID: 93371.

14.	 Eldar M, Weinberger A, Bassat MB, Pinkhas J. Diffuse mela-

nosis secondary to disseminated malignant melanoma. Cutis. 

1980;25(4):416-417, 420. PMID: 7363669.

15.	 Schuler G, Hönigsmann H, Wolff K. Diffuse melanosis in met-

astatic melanoma. Further evidence for disseminated single cell 

metastases in the skin. J Am Acad Dermatol. 1980;3(4):363-369. 

PMID: 7430457.

16.	 Eide J. Pathogenesis of generalized melanosis with melanuria and 

melanoptysis secondary to malignant melanoma. Histopathol-

ogy. 1981;5(3):285-294. PMID: 7239449.

17.	 Woscoff A, Calb  IL, Martínez Pizarro R. Melanosis difusa 

y melanuria en melanoma maligno [Diffuse melanosis and 

melanuria in malignant melanoma]. Med Cutan Ibero Lat Am. 

1984;12(6):501-508. PMID: 6397672.

18.	 Rorsman H, Agrup P, Carlén B, et al. Trichochromuria in mela-

nosis of melanoma. Acta Derm Venereol. 1986;66(6):468-473. 

PMID: 2433864.

19.	 Laissue JA, Russi C, Altermatt HJ, Truniger B. Generalisierte 

Melanose von Makro- und Mikrophagen bei metastasierendem 

Melanom [Generalized melanosis of macro- and microphages 

in metastasizing melanoma]. Hautarzt. 1987;38(4):232-234. 

PMID: 3597091.



Review | Dermatol Pract Concept. 2024;14(1):e2024008	 9

49.	 Amaral ACVD, Diniz LM, Lucas EA, Capeli RLA. Diffuse 

cutaneous melanosis: rare complication of metastatic mela-

noma. An Bras Dermatol. 2017;92(5 Suppl 1):62-64. DOI: 

10.1590/abd1806-4841.20176097. PMID: 29267449. PMCID: 

PMC5726680.

50.	 Dekker TJA, de Haar-Holleman A, van Thienen JV. Een vrouw 

met hyperpigmentatie en zwarte urine [A woman with hy-

perpigmentation and dark urine]. Ned Tijdschr Geneeskd. 

2017;161:D1944. PMID: 29303091.

51.	 Thiem A, Schummer P, Ueberschaar S, et al. Early onset of 

diffuse melanosis cutis under pembrolizumab therapy illus-

trates the limitations of anti-PD-1 checkpoint. Melanoma Res. 

2018;28(5):465-468.  DOI: 10.1097/CMR.0000000000000458. 

PMID: 29781871.

52.	 Piana S, Longo C. Diffuse Melanosis and Melanuria. N Engl J 

Med. 2019;380:1166. Piana S, Longo C. Diffuse Melanosis and 

Melanuria. N Engl J Med. 2019 Mar 21;380(12):1166. DOI: 

10.1056/NEJMicm1810151. PMID: 30893538.

53.	 Chinai B, Piazza M, Patel R, Roy S. Diffuse melanosis cutis: 

a rare manifestation of metastatic melanoma. BMJ Case Rep. 

2019;12(8):e230396. DOI: 10.1136/bcr-2019-230396. PMID: 

31473636. PMCID: PMC6720706.

54.	 Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma stag-

ing: Evidence-based changes in the American Joint Committee 

on Cancer eighth edition cancer staging manual. CA Cancer J 

Clin. 2017;67(6):472-492. DOI: 10.3322/caac.21409. PMID: 

29028110. PMCID: PMC5978683.

55.	 Lo SN, Scolyer RA, Thompson JF. Long-Term Survival of Pa-

tients with Thin (T1) Cutaneous Melanomas: A Breslow Thick-

ness Cut Point of 0.8 mm Separates Higher-Risk and Lower-Risk 

Tumors. Ann Surg Oncol. 2018;25(4):894-902. DOI: 10.1245 

/s10434-017-6325-1. PMID: 29330716.

56.	 Sebaratnam DF, Venugopal SS, Frew JW, et al. Diffuse melanosis 

cutis: a systematic review of the literature. J Am Acad Dermatol. 

2013;68(3):482-488. DOI: 10.1016/j.jaad.2012.08.018. PMID: 

23219556.

57.	 Takeda K, Kenzaka T, Kuroki S, Kajii E. Melanuria in the diag-

nosis of metastatic melanoma. Intern Med. 2012;51(12):1649. 

DOI: 10.2169/internalmedicine.51.7586. PMID: 22728512.

58.	 Böhm M, Schiller M, Nashan D, Stadler R, Luger TA, Metze D. 

Diffuse melanosis arising from metastatic melanoma: pathoge-

netic function of elevated melanocyte peptide growth factors. 

J Am Acad Dermatol. 2001;44(5):747-754. DOI: 10.1067 

/mjd.2001.112349. PMID: 11312419.

59.	 Goodall P, Spriggs AI, Wells FR. Malignant melanoma with mela-

nosis and melanuria, and with pigmented monocytes and tumour 

cells in the blood. Autoradiographic demonstration of tyrosinase 

in malignant cells from peritoneal fluid. Br J Surg. 1961;48: 

549-555. DOI: 10.1002/bjs.18004821119. PMID: 13706990.

60.	 Ugurel S, Röhmel J, Ascierto PA, et al. Survival of patients 

with advanced metastatic melanoma: the impact of novel 

therapies-update 2017. Eur J Cancer. 2017;83:247-257. DOI: 

10.1016/j.ejca.2017.06.028. PMID: 28756137.

61.	 Sebaratnam DF, Martin LK, Venugopal SS, et al. Diffuse melano-

sis cutis in the setting of BRAF(V600E) metastatic melanoma. Int 

J Dermatol. 2014;53(11):1409-1411. DOI: 10.1111/ijd.12614. 

PMID: 25257244.

35.	 Hofmann M, Kiecker F, Audring H, Grefer K, Sterry W, Trefzer 

U. Diffuse melanosis cutis in disseminated malignant melanoma. 

Dermatology. 2004;209(4):350-352. DOI: 10.1159/000080871. 

PMID: 15539910.

36.	 Alexander A, Harris RM, Grossman D, Bruggers CS, 

Leachman SA. Vulvar melanoma: diffuse melanosis and metas-

tasis to the placenta. J Am Acad Dermatol. 2004;50(2):293-298. 

DOI: 10.1016/j.jaad.2003.07.009. PMID: 14726891.

37.	 Busam KJ, Wolchok J, Jungbluth AA, Chapman P. Diffuse melano-

sis after chemotherapy-induced tumor lysis syndrome in a patient 

with metastatic melanoma. J Cutan Pathol. 2004;31(3):274-280. 

DOI: 10.1111/j.0303-6987.2003.00154.x. PMID: 14984582.

38.	 Paulo Filho Tde A, da Trindade Neto PB, Reis JC, Bartelt L, da 

Costa SA. Diffuse cutaneous melanosis in malignant melanoma. 

Dermatol Online J. 2007;13(2):9. PMID: 17498428.

39.	 Gambichler T, Stücker M, Kerner K, et al. Acute kidney injury 

in a patient with melanuria, diffuse melanosis, and metastatic 

malignant melanoma. Am J Clin Dermatol. 2008;9(4):267-720. 

DOI: 10.2165/00128071-200809040-00007. PMID: 18572978.

40.	 Hughey LC, Zhang AY, Foster KW. Generalized melanosis 

caused by an occult melanoma. J Eur Acad Dermatol Venereol. 

2009;23(5):575-577. PMID: 18761543.

41.	 Perez A, Turajlic S, Szyszko T, et al. Generalized melanosis 

and melanuria in a patient with metastatic melanoma. Clin 

Exp Dermatol. 2010;35(3):e37-e39. DOI: 10.1111/j.1365 

-2230.2009.03545.x. PMID: 20500171.

42.	 Nezirević Dernroth D, Arstrand K, Greco G, Panzella L, 

Napolitano A, Kågedal B. Pheomelanin-related benzothiazole 

isomers in the urine of patients with diffuse melanosis of mel-

anoma. Clin Chim Acta. 2010;411(17-18):1195-1203. DOI: 

10.1016/j.cca.2010.04.019. PMID: 20420819.

43.	 Hallermann C, Schulze HJ. Diffuse Braunfärbung von Haut, 

Schleimhaut und Urin [Diffuse brown discoloration of skin, 

mucosa and urine]. Hautarzt. 2011;62(1):51-53. DOI: 10.1007 

/s00105-010-2105-6. PMID: 21181099.

44.	 Mangana J, Felderer L, Cheng P, French LE, Dummer R, Schad K. 

Diffuse Cutaneous Melanosis Associated with Malignant Mel-

anoma. Ann Dermatol. 2015;27(6):780-781. DOI: 10.5021 

/ad.2015.27.6.780. PMID: 26719658. PMCID: PMC4695441.

45.	 Minocha R, Kefford R, Uribe P, Sebaratnam DF, Fernández- 

Peñas P. Diffuse melanosis cutis in the setting of BRAF(V600E) 

mutant melanoma and treatment with targeted therapies. 

Australas J Dermatol. 2015;56(2):128-130. DOI: 10.1111/

ajd.12187. PMID: 25159853.

46.	 Mishe’el S, Ziv M, Bisharat N. Black Urine and Black Pleural Fluid: 

A Distinctive Presentation of Metastatic Melanoma. Eur J Case Rep 

Intern Med. 2016;3(4):000416. DOI: 10.12890/2016_000416. 

PMID: 30755875. PMCID: PMC6346867.

47.	 Jansen T, Hoff NP. IMAGES IN CLINICAL MEDICINE. Dif-

fuse Melanosis Cutis. N Engl J Med. 2016;374(12):1177. DOI: 

10.1056/NEJMicm1508394. PMID: 27007961.

48.	 Maj J, Jankowska-Konsur A, Gruber J, Woźniak Z, Nockowski P, 

Hryncewicz-Gwóźdź A. Diffuse melanosis cutis related to dermal 

micrometastases as the first clinical symptom of distant meta-

static malignant melanoma: Case report. Medicine (Baltimore). 

2017;96(15):e6470. DOI: 10.1097/MD.0000000000006470. 

PMID: 28403076. PMCID: PMC5403073.


