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Abstract

Background: Studies on malignant melanoma have largely focused on Caucasian populations due to higher
incidence in lighter-skinned individuals. While there is a well developed body of literature describing melanoma in
African-Americans, much less is known about melanoma in black Africans. Prior reports have suggested that it is
reportedly extremely rare in black Africans who are considered to mostly have the acral lentiginous subtype. However, an
accurate understanding of melanoma in this part of the world is hindered by the very limited nature of prior publications.
The aim of this study was to determine the epidemiological profile, anatomical distribution and histopathological features
of melanoma presenting in Africans at a tertiary referral hospital in Malawi.

Methods: This is a retrospective study that characterized melanoma cases diagnosed from January 2012 to December
2017, at a cancer referral centre in Malawi. All confirmed, malignant melanoma cases during the study period were
retrieved. Data abstracted included age, sex, anatomic site and whether it was a primary or metastatic site. Breslow
thickness in millimetres, Clark level of invasion, presence of ulceration and melanoma subtype were also evaluated.

Results: One hundred thirty-two cases were included in the study, 81 (61%) were female and 26 (20%) were from a
metastatic site. The mean age was 57 years (sd = 15) with the majority in the age group 60–69 years. Males presented at
an older age than females. Ninety five percent of cutaneous melanomas were located on acral sites, most commonly the
foot (87%) and the most common histopathological subtype was acral lentiginous. Eighty four percent presented with a
Breslow thickness over 4mm (median 9mm).

Conclusion: Our study shows that malignant melanoma occurs in black people in Malawi and may be an under-
appreciated malignancy. While long term clinical follow-up was not available, most patients presented at late stages of
the disease, supporting a poor prognosis. These results suggest that increased awareness of melanoma in black Africans
and earlier intervention may have meaningful impacts on outcomes and survival.

Background
GLOBOCAN 2018 estimates for worldwide cancer bur-
den suggest that there are nearly 300,000 new cases of
melanoma annually, resulting in more than 60,000
deaths [1]. However studies of malignant melanoma
largely include Caucasian populations, in part because of
higher incidence in lighter-skinned individuals [2]. In
contrast, melanoma is reportedly rare among black Afri-
cans. Studies in Nigeria, Togo and South Africa identi-
fied only 15, 63 and 185 cases respectively over periods
of 11, 20 and 15 years [3–5]. According to World Health
Organisation (WHO), [6] acral lentiginous melanoma

(ALM) is considered the most common subtype among
Africans, however this conclusion is largely based on
studies of the African-Americans and black South Afri-
cans [7–9]. For instance, studies performed in the
United States showed that sole or palm (44%), lower ex-
tremities (63%) and foot were the common sites of mel-
anoma in black Americans [10–12] and in a South
African study, ALM was the only type found in black Af-
ricans. In their cohort, no cases occurred above the wrist
or ankle [5]. Although genetic predisposition has been
implicated in the predominance of ALM in patients of
African ethnicity [9], African-Americans and black Afri-
cans are not genetically identical [13]. The aim of this
study was to determine the epidemiological profile,
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anatomical distribution and histopathological details of
melanoma at a tertiary referral hospital in Malawi.

Methods
A retrospective study was conducted to characterize
melanoma cases diagnosed from January 2012 to De-
cember 2017 at Kamuzu Central Hospital (KCH), a can-
cer referral centre for approximately nine million people
in Malawi. The histopathology laboratory of KCH
opened in July 2011 and receives specimens from 2 cen-
tral hospitals, 15 government district hospitals and more
than 20 private hospitals and clinics. All confirmed, ma-
lignant melanoma cases during the study period were re-
trieved in the pathology database. Data abstracted
included age, sex, anatomic site and whether it was a
primary or metastatic site. Anatomic sites were grouped
as head and neck (including face), trunk, extremities
(lower and upper), acral, and unknown. We also assessed
Breslow thickness in millimetres, Clark level of invasion,
and presence of ulceration. Cases were also further clas-
sified as nodular melanoma (NMM), superficial spread-
ing melanoma (SSM), acral lentiginous melanoma
(ALM), lentigo maligna melanoma (LMM) and unclassi-
fied. Breslow thickness was measured from the granular
layer or, when present, the ulcer base to the deepest ex-
tent of invasion by tumour cells. Breslow thickness was
then categorized into four groups (≤1.00 mm, 1.01–2.0
mm, 2.01–4.0 mm, > 4.0 mm for pT1, pT2, pT3 and pT4
respectively) to determine the T stage as per the UICC7
pTNM staging. The level of invasion was determined as
defined by Dr. Wallace Clark [13] (level I—confined to
the epidermis, level II—invasion of the papillary dermis,
level III—invasion to the papillary/reticular interface,
level IV—invasion to the reticular dermis, level V—inva-
sion to the subcutaneous tissue).
We used proportions and medians to summarize the

distribution of categorical variables and continuous vari-
ables, respectively. Fisher’s exact test was used to assess
the association between gender and acral lentiginous
melanoma. All analyses were performed using Stata soft-
ware, version 14.1 (StataCorp LP, College Station, Texas,
USA). Permission to conduct this analysis was approved
under the approval of the pathology databases. The need
for informed consent was exempted from institutional
review board due to the nature of the study, which in-
volved a retrospective analysis of routinely collected
data.

Results
Clinical characteristics
Between 2012 to 2017, there were 132 cases of invasive
and in-situ melanoma diagnosed at Kamuzu Central
Hospital (Lilongwe, Malawi) and included in the study,
of which 81 (61%) were from females.

The mean age among cases was 57 years with a stand-
ard deviation of 15. The age range was 26 to 91 years
and the cases peaked in the age group 60-69 years
(Fig. 1). Male cases were older (mean age 62 years) than
females (mean age 53 years). This was statistically signifi-
cant, p = 0.0211.
The primary site was known for 106 cases, including

103 cutaneous melanomas and 3 mucosal melanomas.
98 cases (95%) of cutaneous melanomas were located on
acral sites, and 90 cases (87%) were on the foot. Only 8
cases presented on the hands, with 7 of 8 occurring in
females (Table 1).
Twenty-six cases (20%) had metastatic melanoma in

the lymph nodes with no known primary sites. 24 cases
with lymph node metastasis (92%) were in the inguinal
region, suggesting the lower extremity as the possible
primary site. In addition, the male sex had a preponder-
ance of metastases (76.9%, p value = 0.0001).

General histologic features
Of 106 melanomas biopsied at the primary site, subclas-
sification was possible in 77 (72.6%). When subclassifica-
tion was not possible, this was most commonly due to
limitations in tumor sampling. For cases that could be
subclassified, the most common histopathological sub-
type was acral lentiginous with 60 cases followed by
nodular (11 cases) and superficial spreading (5 cases)
(Table 2). There was only 1 case of lentigo maligna. Out
of the classifiable 77 cutaneous melanoma cases, 28 were
from males. ALM subtype was seen in 23 males (82.1%)
and 37 females (75.5%). This difference was, however,
not statistically significant, p = 0.58.
Out of 103 cutaneous melanoma cases, 7 were not

completely excised and exact Breslow thickness in these
cases could not be determined. 68 cases of the 96 cases
(70.8%) had Breslow thickness of > 4.00 mm (corre-
sponding to pT4 in the pathologic TNM staging). Tu-
mors were typically biopsied at an advanced stage, with
a median Breslow thickness of 9.00 mm. The median
Breslow thickness for ALM was 8.5 mm (interquartile
range: 5.5–13.5) compared to 7.5 mm (IQR: 4.5–9.5) for
the rest of melanoma subtypes excluding the unclassified
group. However, this difference was not statistically sig-
nificant (p = 0.42). Similarly, the Clarks level was also
assessed in all cutaneous melanoma cases and the most
frequent level of invasion for ALM was level IV. Five
ALM and ten in the unclassified group were at least
Clarks level III.
It was not possible to determine the presence or ab-

sence of ulceration in 2 of 103 cutaneous melanoma
cases due to the nature of the biopsies. Out of the
remaining101 cutaneous melanoma cases, 86 (85%) were
ulcerated. The median Breslow thickness of the
non-ulcerated cases was 4.5 mm and thus smaller than

Mulenga et al. BMC Clinical Pathology            (2019) 19:5 Page 2 of 6



the median thickness of the all the study cases, however,
this is not statistically significant (p = 0.077). Neverthe-
less, the median thickness of non-ulcerated cases re-
mains histopathological stage pT4.

Discussion
Good health seeking behaviour of women and lack of
awareness in males have been proposed as explanations
of the female preponderance of melanoma cases in pre-
vious studies [4, 5, 14, 22, 28, 31, 32] and similar male to
female ratios are identified in our cohort. In addition, a
statistically significant increase in metastases occurred in
males suggesting delayed presentation.
The incidence of melanoma in Europe and United

States of America has shown a plateau or decrease in
the younger age groups since the 1980s [15, 18, 19]. Our
study however could not infer on incidence as has been
done in few studies done in Africa [4, 20]. The data used
in this study is not from the population based cancer

registry that has a defined denominator needed for cal-
culation of incidence. It is important to emphasize that
the Malawian population experiences problems of access
(economically and geographically) to centres of modern
medical care and shortage of experienced health
personnel.
Malignant melanoma affects predominantly adults and

elderly patients and according to WHO, peaking around
the 6th decade [21]. The protective effects of darker skin
in black people reduce the risk of melanoma [21, 23–27]
and this may skew the peak to an older age. Our series
found the mean age at diagnosis to be 57 years, with a
peak in the 7th decade, as reported in Africa and Europe
[6, 28, 29]. This may also be attributed to the predomin-
ant acral lentiginous melanoma which occurs in an older
population than does superficial spreading or nodular
melanoma. [6, 33, 34].

Fig. 1 Age group distribution among the melanoma cases at Kamuzu Central Hospital, Malawi (2012–2017). Legend: The number of melanoma
cases diagnosed at Kamuzu Central Hospital Pathology Laboratory between 2012 and 2017 is shown. Melanomas diagnosed in males and
females are shown separately, with grouping by decade of life of diagnosis

Table 1 Melanoma distribution by anatomical site and gender
at Kamuzu Central Hospital, Malawi (2012–2017)

ANATOMICAL SITE MALE FEMALE TOTAL

Head and neck 2 2 4

Trunk 0 1 1

Upper extremity (excluding acral sites) 0 1 1

Lower extremity (excluding acral sites) 2 0 2

Foot 27 63 90

Hand 1 7 8

Acral sites (hand and foot) 28 70 98

Table 2 Distribution of melanoma subtype and pathological
tumour stage (pT) at Kamuzu Central Hospital, Malawi (2012–
2017)

pT stage ALM NM SSM LM Unclassified TOTAL

pT1 2 0 0 1 0 3

pT2 2 0 0 0 0 2

pT3 13 (7) 3 1 0 6 23 (7)

pT4 36 8 4 0 20 68

TOTAL 53 (7) 11 5 1 26 96 (7)

Legend: Pathologic tumor stage of melanomas diagnosed at Kamuzu Central
Hospital between 2012 and 2017. Numbers in brackets indicate incompletely
excised melanomas. pT1, pT2, pT3, pT4 correspond to ≤1.00 mm, 1.01–2.0 mm,
2.01–4.0 mm and > 4.0 mm respectively
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In our study 95% of all cutaneous melanomas were lo-
cated on the acral sites and 87% of these were on the foot,
similar to previous reports [4–6, 14, 30, 31, 33, 34]. Both
traumatic and genetic explanations have been proposed
for this observation. In prior studies, the heel and the
inner forefoot have been reported to be most commonly
involved [7, 35]. The plantar predilection is thought to be
due to repeated trauma and continued pressure on the
foot reflecting the less frequent use of shoes, especially in
those from rural areas [6, 30, 34, 40–42]. Although genetic
predisposition has also been implicated in the predomin-
ance of ALM in patients of African ethnicity [9],
African-Americans and black Africans are not genetically
identical [13]. In addition the impact relative to chronic
trauma in low income countries in sub-Saharan Africa has
not been thoroughly evaluated. It would be expected that
the blacks in African subcontinent have higher incidence
of ALM than their African-American counterparts due to
additional predisposing factor of chronic trauma. This
statistic is however lacking.
Another possibility is that these tumours originate

from melanotic naevi and hyperpigmented macules
common on plantar surfaces in the black population
[34]. The clinical history was not adequate to permit a
more specific anatomic evaluation, but cases in the head
and neck region (4), trunk (1) thigh (1), knee (1), upper
arm (1) and mucosa (3) were identified. This is in con-
trast to the South African study [5] where they found no
melanoma cases above the wrist or ankle. Over 80% of
our cases presented with a Breslow thickness of over 4
mm and Clarks level IV, which is similar to other studies
from Africa [4, 14]. It has been reported that Clarks level
is less reproducible and does not assess prognosis as ac-
curately as tumour thickness, however, it may provide
important prognostic information if an accurate Breslow
thickness cannot be determined [17].
Ulceration is the second criterion for determining T

category. Survival rates of patients with ulcerated melan-
oma are generally lower than those without of the same
T category [16]. The presence of ulceration (85%) and
Breslow thickness corresponding to pT4 pathological
stage (84%) are both poor prognostic factors which may
reflect late presentation and/or diagnosis.
In agreement with studies done in South Africa, Togo,

Kenya and Sudan [4–6, 31, 36], our series found acral len-
tiginous melanoma to be the predominant tumour sub-
type. However Nigerian and Tanzanian studies [22, 28, 34]
found nodular subtype as the predominant subtype, des-
pite the foot being the predominant anatomical site. This
is not surprising in that a rapidly growing nodular melan-
oma can arise within acral lentiginous melanoma and pro-
liferate deeply in the skin. Acral melanomas can also start
out as patches with radial growth and then develop a
more nodular, vertical growth pattern.

According to WHO [6], acral lentiginous melanoma has
a male preponderance and this was also observed in our
study series although it was not statistically significant.
Acral lentiginous melanoma is known to have a worse
prognosis than other melanoma subtypes [6, 8, 38, 39],
but controversy still exists as to whether this results from
the aggressive biological behavior or delayed presentation
[37]. This study did not find a significant statistical differ-
ence in Breslow thickness between the two groups (ALM
and non-ALM), although both groups had a median value
corresponding to pT4 pathological stage.

Limitations
This study has a few important limitations. First the data
in this study is from those who underwent biopsy leav-
ing out those that did not seek medical care and/or were
not biopsied. This data may not, therefore, reflect the ac-
tual incidence of melanoma in the general population.
Most cases lacked detailed clinical information on the

specific location of the tumour precluding comparison
to prior publications. For example, most biopsies indi-
cated foot as a primary site without specifying whether
this is plantar and/or nail. Although the presence of
glabrous skin and nail was helpful in histopathological
evaluation, extensive ulceration often obstructed histo-
logical features that may have otherwise facilitated more
specific localization.
Similarly, detailed clinical and staging information was

lacking for many cases, precluding full TNM staging. As
such, we were unable to correlate pathologic findings
with outcomes in this cohort. In Malawi, there is no
Positron Emission Tomography (PET) scan, which
would help to more definitively assess for metastasis.
Finally, the availability of only a limited panel of immu-

nohistochemistry (IHC) stains in Malawi prevented con-
firmation of melanoma in those cases that had focal
tumour deposists. In addition, without IHC, it is difficult
to definitively distinguish melanoma from other malignan-
cies when the tumor is poorly differentiated. Cases that re-
quired IHC for confirmation were therefore excluded in
the study, potentially leading to under-diagnosis in our
cohort.

Conclusion
Our cohort of 132 patients is one of the largest
Sub-Saharan populations with malignant melanoma inves-
tigated within a period of 6 years. Our study shows that
malignant melanoma occurs in black people in Malawi
and confirms that acral lentiginous melanoma is the pre-
dominant subtype, most often occurring on the foot. Fur-
ther, we show that patients often present with late stage
disease associated with poor prognosis. Our findings dem-
onstrate that malignant melanoma is an important cause
of death and disability among the Malawian Africans and
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increased awareness and surveillance is needed to improve
prognosis. In addition, these findings suggest that melan-
oma may be an under-appreciated malignancy in
sub-Saharan Africa and our findings emphasize the need
for additional descriptions of pathologically confirmed
across the region.

Abbreviations
ALM: Acral lentiginous melanoma; GLOBOCAN: Global cancer Incidence,
Mortality and Prevalence; IHC: Immunohistochemistry; IQR: Interquartile
range; LMM: Lentigo maligna melanoma; NMM: Nodular malignant
melanoma; PET: Positron emission tomography; SSM: Superficial spreading
melanoma; TNM: Tumour node metastasis; UICC: Union for international
cancer control

Acknowledgements
We are grateful for the support received from UNC Project Lilongwe for the
data, blocks and histopathology slides used in this series. We also extend our
gratitude to the cancer research team at UNC project for the comments and
critiques made during preparation of the manuscript. The authors would like
to thank the reviewers of this manuscript for their constructive feedback on
the manuscript.

Funding
No funding was sourced or required.

Availability of data and materials
The data used in this study was extracted from the pathology registry.
The pathology department also keeps the blocks and slides for all cases
analyzed and are available from the corresponding author upon
reasonable request.

Authors’ contributions
MM, TT, SG and LS conceived and designed the study. CK retrived the slides
and blocks for the study. MM and LS reviewed the slides to confirm the
diagnosis. MM, MC and LS analysed the data. MM drafted the first version of
the manuscript. MM, NC, MC, TM, TT, CK, YF, SG and LS interpreted the
results, edited, substantively revised and approved the final manuscript.

Ethics approval and consent to participate
Permission to conduct this analysis was approved under the approval of the
pathology databases (protocol # 1124 under National Health Sciences
Research Committee). The need for informed consent was exempted from
institutional review board due to the nature of the study, which involved a
retrospective analysis of routinely collected data.

Consent for publication
Not applicable.

Competing interests
We declare that we have no financial or personal relationship(s) which may
have inappropriately influenced us in writing this paper.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Kamuzu Central Hospital, Lilongwe, Malawi. 2Haukeland University Hospital,
Helse Bergen, Norway. 3Malawi UNC Project-Malawi, Lilongwe, Malawi.
4Department of Pathology and Laboratory Medicine, University of North
Carolina, Chapel Hill, USA.

Received: 28 August 2018 Accepted: 24 March 2019

References
1. Bray F, Ferlay J, et al. Global cancer statistics 2018: GLOBOCAN estimates of

incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2018;68(6):394–424.

2. Stubblefield J, Kelly B. Melanoma in non-Caucasians. Surg Clin N Am. 2014;
94:1115–6.

3. Asuquo ME, Ebughe G. Cutaneous cancers in Calabar, southern Nigeria.
Dermatol Online J. 2009;15(4):11.

4. Pitché P, Napo-Koura G, Tchangai-Walla K. Epidemiology of melanoma in
Togo. Int J Dermatol. 2005;44 (Suppl. 1:44–5.

5. Lodder JV, Simson W, Becker PJ. Malignant melanoma of the skin in black
South Africans: A 15-year experience. S Afr Med J. 2010;48(3):76–9.

6. Tokura Y, Bastian BC, Duncan L. Acral lentiginous-melanoma. In: PE LB, Burg
G, Weedon D, Sarasin A, editors. WHO Classification of Tumours; Pathology
and Genetics of Skin Tumours. 4th ed. Lyon: IARC press; 2006. p. 73–5.

7. Hudson DA, Krige JEJ. Plantar melanoma in black south Africans. Br J Surg.
1993;80:992–4.

8. Bradford PT, et al. Acral lentiginous melanoma: incidence and survival
patterns in the United States, 1986-2005. Arch Dermatol. 2009;145(4):427–34.

9. Desai A, Ugorji R, Khachemonne A. Acral melanoma foot lesions. Part I:
epidemiology, aetiology and molecular pathology. Clin Exp Dermatol. 2017;
42:845–8.

10. Byrd KM, Wilson DC, Hoyler SS, Peck GL. Advanced presentation of
melanoma in African Americans. J Am Acad Dermatol. 2004;50:21–4.

11. Crowley NJ, Dodge R, Vollmer R, Seigler HF. Malignant melanoma in black
Americans. Arch Surg. 1991;126:1359–65.

12. Cress RD, Holly E. Incidence of cutaneous melanoma among non-Hispanic
whites, Hispanics, Asians and blacks: an analysis of California Cancer registry
data, 1988-93. Cancer Causes Control. 1997;8:246–52.

13. Tishkoff SA, Reed FA, et al. The genetic structure and history of Africans and
African Americans. Science. 2009;324(5930):1035–44.

14. Emegoako CD, Okoli CC, Okoye O. Malignant melanoma in a Nigerian
tertiary hospital. Orient J Med. 2016;28:49–53.

15. Karinkhani C, Green AC, Nijsten T, et al. The global burden of melanoma:
results from global burden of disease study 2015. Br J Dermatol. 2017;177:
134–40.

16. Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti A. AJCC Cancer
staging manual. 7th ed. New York: Springer; 2010. p. 299–344.

17. Scolyer RA, Judge MJ, Frishberg DP, et al. Data set for pathology reporting
of cutaneous invasive melanoma: Recommendations from the International
Collaboration on Cancer Reporting (ICCR). Am J Surg Pathol. 2013;37:
1797–814.

18. de Vries E, Bray FI, Coebergh JW, Parkin DM. Changing epidemiology of
malignant cutaneous melanoma in Europe 1953-1997: rising trends in
incidence and mortality but recent stabilizations in Western Europe and
decreases in Scandinavia. Int J Cancer. 2003;107:119–26.

19. Siegel RL, Miller K, Jemal A. Cancer statistics, 2017. CA Cancer J Clin. 2017;67:
7–30.

20. Saxe N, Hoffman M, Krige JE, Sayed R, King HS, Hounsell K. Malignant
melanoma in Cape Town. Br J Dermatol. 1998;138:998–1002.

21. de Vries E, Bray FI, Coebergh JW, et al. Malignant melanoma: introduction.
In: PE LB, Burg G, Weedon D, Sarasin A, editors. WHO Classification of
Tumours; Pathology and Genetics of Skin Tumours. 4th ed. Lyon: IARC press;
2006. p. 52–65.

22. Forae GD, Olu-Eddo AN. Malignant skin tumors in Benin City, south-south,
Nigeria. Oman Med J. 2013;28(5):311–5.

23. Pfahlberg A, Botev IN, Kolmel KF, Gefeller O. Vaccination and melanoma risk.
Int J Cancer. 2002;102:96–7.

24. Pfahlberg A, Kolmel KF, Grange JM, Mastrangelo G, Krone B, Botev IN, Niin
M, Seebacher C, Lambert D, Shafir R, Schneider D, Kokoschka EM, Kleeberg
UR, Uter W, Gefeller O. Inverse association between melanoma and previous
vaccinations against tuberculosis and smallpox: results of the FEBIM study. J
Invest Dermatol. 2002;119:570–5.

25. Kolmel KF, Grange JM, Krone B, Mastrangelo G, Rossi CR, Henz BM,
Seebacher C, Botev IN, Niin M, Lambert D, Shafir R, Kokoschka EM, Kleeberg
UR, Gefeller O, Pfahlberg A. Prior immunization of patients with malignant
melanoma with vaccinia or BCG is associated with better survival. An

Mulenga et al. BMC Clinical Pathology            (2019) 19:5 Page 5 of 6



European Organization for Research and Treatment of Cancer cohort study
on 542 patients. Eur J Cancer. 2005;41:118–25.

26. Krone B, Kolmel KF, Grange JM, Mastrangelo G, Henz BM, Botev IN, Niin M,
Seebacher C, Lambert D, Shafir R, Kokoschka EM, Kleeberg UR, Gefeller O,
Pfahlberg A. Impact of vaccinations and infectious diseases on the risk of
melanoma—evaluation of an EORTC casecontrol study. Eur J Cancer. 2003;
39:2372–8.

27. Krone B, Kolmel KF, Henz BM, Grange JM. Protection against melanoma by
vaccination with Bacille Calmette-Guerin (BCG) and/or vaccinia: an
epidemiology-based hypothesis on the nature of a melanoma risk factor
and its immunological control. Eur J Cancer. 2005;41:104–17.

28. Aliyu S, Ibrahim AG, Tahir MB, Babayo UD, Zarami AB. Cutaneous melanoma
in Maiduguri North-Eastern Nigeria. Int J Adv Res. 2015;4:1–6.

29. Fortin PT, et al. Malignant melanoma of the foot and ankle. J Bone Joint
Surg Am. 1995;77:1396–403.

30. Ochicha O, Edino ST, Mohammed AZ, Umar AB. Dermatological
malignancies in Kano, northern Nigeria: a histopathological review. Ann Afr
Med. 2004;4:188–91.

31. Nthumba PM, Cavadas PC, Landin L. Primary cutaneous malignancies in
sub-Saharan Africa. Ann Plast Surg. 2011;66:313–20.

32. Shoo BA, Kashani-Sabet M. Melanoma arising in African-, Asian-, Latino and
native-American populations. Semin Cutan Med Surg. 2009;28:96–102.

33. Mbuagbaw J, Pisoh C, et al. Malignant Melanoma In Cameroon. Internet J
Surg. 2006;1:1–5.

34. Chalya PL, Gilyoma JM, et al. Dermatological malignancies at a university
teaching hospital in North-Western Tanzania: a retrospective review of 154
cases. Tanzania J Health Res. 2012;1:1–9.

35. Jung H, Kweon S, et al. A Clinicopathologic analysis of 177 Acral melanomas
in Koreans: relevance of spreading pattern and physical stress. JAMA
Dermatol. 2013;149(11):1281–8.

36. Ibrahim RM, Merghani TH, et al. Histopathological patterns of cutaneous
malignant melanoma in Sudan. IOSR-JDMS. 2015;14(11):133–6.

37. Boriani F, O’leary F, et al. Acral lentiginous melanoma – misdiagnosis,
referral delay and 5 years specific survival according to site. Eur Rev Med
Pharmacol Sci. 2014;18:1990–6.

38. Krige JEJ. Melanoma in black south Africans. S Afr J Surg. 2010;48(3):74–5.
39. Asgari MM, et al. Prognostic factors and survival in acral lentiginous

melanoma. Br J Dermatol. 2017;177:341–2.
40. Lewis MG. Malignant melanoma in Uganda. (the relationship between

pigmentation and malignant melanoma on the soles of the feet). Br J
Cancer. 1967 Sept;21(3):483–95.

41. Stalkup JR, Orengo IF, Katta R. Controversies in Acral lentiginous melanoma.
Dermatol Surg. 2002;28(11):1051–9.

42. Piliang MP. Acral Lentiginous Melanoma. Clin Lab Med. 2011;31:281–8.

Mulenga et al. BMC Clinical Pathology            (2019) 19:5 Page 6 of 6


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Clinical characteristics
	General histologic features

	Discussion
	Limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

