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Malignant Melanoma 
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Introduction  
Malignant melanoma of the skin,  
(sometimes referred to as only melanoma) 
is the most dangerous form of skin cancer.  
 

[Picture Credit: Melanoma Picture]  

 
These cancerous growths develop when 
unrepaired DNA damage to skin cells (most 
often caused by ultraviolet radiation from 
the sun or tanning beds) triggers mutations 
(genetic defects) that lead the skin cells to 
multiply rapidly and form malignant 
tumours. These tumours originate in the 
pigment-producing melanocytes in the basal layer of the epidermis. Melanomas often resemble 
moles. Some melanomas develop from moles. The majority of melanomas are black or brown, but 
they can also be skin-coloured, pink, red, purple, blue or white. Melanoma is caused mainly by 
intense, occasional UV exposure (frequently leading to sunburn), especially in those who are 
genetically predisposed to the disease. 
 
Song, W.M., Agrawal, P., Von Itter, R., Fontanals-Cirera, B., Wang, M., Zhou, X., Mahal, L.K., 
Hernando, E. & Zhang, B. 2021.  
“Melanoma is the most lethal skin malignancy, driven by genetic and epigenetic alterations in the 
complex tumour microenvironment. While large-scale molecular profiling of melanoma has 
identified molecular signatures associated with melanoma progression, comprehensive systems-
level modeling remains elusive. This study builds up predictive gene network models of molecular 
alterations in primary melanoma by integrating large-scale bulk-based multi-omic and single-cell 
transcriptomic data. Incorporating clinical, epigenetic, and proteomic data into these networks 
reveals key subnetworks, cell types, and regulators underlying melanoma progression. Tumors with 
high immune infiltrates are found to be associated with good prognosis, presumably due to induced 
CD8+ T-cell cytotoxicity, via MYO1F-mediated M1-polarization of macrophages. Seventeen key 
drivers of the gene subnetworks associated with poor prognosis, including the transcription factor 
ZNF180, are tested for their pro-tumorigenic effects in vitro. The anti-tumor effect of silencing 
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ZNF180 is further validated using in vivo xenografts. Experimentally validated targets of ZNF180 are 
enriched in the ZNF180 centered network and the known pathways such as melanoma cell 
maintenance and immune cell infiltration. The transcriptional networks and their critical regulators 
provide insights into the molecular mechanisms of melanomagenesis and pave the way for 
developing therapeutic strategies for melanoma.” 
 
Sharma, N., Adhikari, R.C. & Sayami, G. 2021.  
Background: Malignant melanoma, the most aggressive form of skin cancer worldwide is much often 
talked about in the western world and in Caucasian population as it is seen to be a rare disease in 
South Asians. This study aims to provide a better assessment on the spectrum of cutaneous 
melanomas in our context. 
Methods: This was a retrospective, 11-year hospital-based study done in the Department of 
Pathology, Tribhuvan University Teaching Hospital. The data collected included age, sex, anatomical 
site, Breslow thickness in millimeter, Clark's level of invasion, presence of ulceration, Tumor 
infiltrating lymphocytes and melanoma subtypes. The anova test was used to compare the 
relationship between age and staging, whereas pearson's chi square test was used to determine the 
relationships of sex and histopathological subtype with staging. 
Results: Out of total, 44 cases of primary cutaneous melanoma were seen, 23 (52.27%) were males 
and 21 (47.27%) were females. The mean age was 61.29 year with the majority in the age groups 61-
70 and 71-80 comprising 11 cases each (25%). Lower extremity was the most frequent site (23 cases, 
52.27 %). The largest group (18 cases) was composed of Nodular melanoma, followed by acral 
melanoma (17 cases). Nodular melanoma tended to occur at a higher stage than other types. Age 
and sex showed no correlation with staging. A significant association was found with 
histopathological type. 
Conclusions: Primary melanoma is a commonly encountered malignancy. It is commomly 
appreciated equally among both gender among elderly populations. Nodular melanoma present late 
and is the commonest variety with lower extremity being the commonest site Keywords: Breslow 
thickness; clark's level; cutaneous melanoma; nodular melanoma. 
 
 
 
Incidence of Skin Cancer Among Individuals of Colour 
Most skin cancers are associated with ultraviolet (UV) radiation from the sun or tanning beds, and 
many people of colour are less susceptible to UV damage thanks 
to the greater amounts of melanin in the skin of individuals with 
a darker skin. Melanin is the protective pigment that gives skin 
and eyes their colour, however, people of colour can still 
develop skin cancer from UV damage. 
 

[Picture Credit: Acral lentiginous melanoma] 
 

Additionally, certain skin cancers are caused by factors other 
than UV - such as genetics or other environmental influences - 
and may occur on parts of the body rarely exposed to the sun. 
For example, darker-skinned people are more susceptible to 
acral lentiginous melanoma (ALM), an especially virulent form of 
melanoma (the deadliest type of skin cancer) that typically 
appears on the palms of the hands and soles of the feet.  
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Acral lentiginous melanoma (ALM) accounts for about 5% of melanoma cases, and is a leading cause 
of skin cancer deaths. The disease initially appears as a bruise or nail streak on the skin. Most 
patients do not notice ALM until it has already begun to spread aggressively throughout the body. 
Bob Marley was killed from this form of malignant tumour under his toenail. ALM (also called 
subungual melanoma) affects people of Asian or African descent more than any other race or 
ethnicity.  
 
Laikova, K.V., Oberemok, V.V., Krasnodubets, A.M., Gal’chinsky, N.V., Useinoa, R.Z., Novikov, I.A., 
Temirona, Z.Z., Gorlov, M.V., Shyed, N.A., Kumeiko, V.V., Makalish, T.P., Bessalova, E.Y., 
Fomochkina, I.I., Esin, A.S., Volkov, M.E. & Kubyshkin, A.V. 2019.  
“Skin cancer has always been and remains the leader among all tumors in terms of occurrence. One 
of the main factors responsible for skin cancer, natural and artificial UV radiation, causes the 
mutations that transform healthy cells into cancer cells. These mutations inactivate apoptosis, an 
event required to avoid the malignant transformation of healthy cells. Among these deadliest of 
cancers, melanoma and its 'younger sister', Merkel cell carcinoma, are the most lethal. The heavy 
toll of skin cancers stems from their rapid progression and the fact that they metastasize easily. 
Added to this is the difficulty in determining reliable margins when excising tumors and the lack of 
effective chemotherapy. Possibly the biggest problem posed by skin cancer is reliably detecting the 
extent to which cancer cells have spread throughout the body. The initial tumor is visible and can be 
removed, whereas metastases are invisible to the naked eye and much harder to eliminate. In our 
opinion, antisense oligonucleotides, which can be used in the form of targeted ointments, provide 
real hope as a treatment that will eliminate cancer cells near the tumor focus both before and after 
surgery.” 
 
The National Cancer Registry does not provide any information regarding the incidence of Malignant 
Melanoma of the Skin. The National Cancer Registry of 2019 provides combined statistics of all forms 
of Malignant Melanoma independent of where in the body it occurs. 
 
According to the outdated National Cancer Registry (2019), known for under reporting, the following 
number of malignant melanoma cases was histologically diagnosed in South Africa during 2019: 
 
Group - Males 
2019 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

Percentage of 
All Cancers 

All males 1 135 1:168 2,74% 
Asian males 8 1:1 670 0,78% 
Black males 105 1:1 126 0,74% 
Coloured males 103 1:204 2,18% 
White males 919 1:40 4,43% 

 
Group - Females 
2019 

Actual 
No of Cases 

Estimated 
Lifetime Risk 

Percentage of 
All Cancers 

All females 1 032 1:266 2,35% 
Asian females 11 1:737 0,83% 
Black females 170 1:1 131 0,88% 
Coloured females 117 1:226 2,43% 
White females 734 1:53 4,21% 

 
 

The frequency of histologically diagnosed cases of malignant melanoma in South Africa for 2019 was 
as follows (National Cancer Registry, 2019): 
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Group - Males 
2019 

0 – 19 
Years 

20 – 29 
Years 

30 – 39 
Years 

40 – 49 
Years 

50 – 59 
Years 

60 – 69 
Years 

70 – 79 
Years 

80+ 
Years 

All males 3 24 63 136 211 204 298 116 
Asian males 0 0 1 1 2 1 2 1 
Black males 1 4 8 15 25 28 21 3 
Coloured males 1 0 8 12 15 27 29 11 
White males 1 20 46 108 169 228 246 101 

 
 
Group - Females 
2019 

0 – 19 
Years 

20 – 29 
Years 

30 – 39 
Years 

40 – 49 
Years 

50 – 59 
Years 

60 – 69 
Years 

70 – 79 
Years 

80+ 
Years 

All females 2 37 97 149 205 228 204 110 
Asian females 0 0 3 1 3 3 1 0 
Black females 2 6 12 21 35 35 40 19 
Coloured females 0 2 12 12 31 27 24 9 
White females 0 29 70 115 136 163 139 82 

N.B. In the event that the totals in any of the above tables do not tally, this may be the result of uncertainties as to the age, race or sex of 
the individual. The totals for ‘all males’ and ‘all females’, however, always reflect the correct totals. 
 
 
 

According to Krige (2010) there are distinct differences in malignant melanoma of the skin between 
black and white populations regarding the incidence, anatomical distribution, histogenetic types of 
melanoma stage at presentation and prognosis.  
 
In South Africa, the incidence of malignant melanoma is 15 times less among dark skinned 
individuals than in among the white population. In fair or light-skinned populations, more than 90% 
of melanomas occur in sun-exposed skin whereas 60% of melanomas among Africans arise in non-
sun-exposed skin, involving in particular, plantar, palmar, subungual (under the nail) and mucosal 
surfaces.  
 
The volar and subungual areas are the most common anatomical sites of malignant melanoma in 
black populations, with 70% of melanomas found on the lower limb and 90% of melanomas on the 
leg occurring below the ankle. These views are supported by Hudson & Krige (1995).  
 
 
 
The ABCDE of Malignant Melanoma of the Skin 
Moles, brown spots and growths on the skin are usually harmless — but not always. Anyone who has 
more than 100 moles is at greater risk for melanoma. The first signs can appear in one or more 
atypical moles. That is why it is so important to get to know one’s skin very well and to recognize any 
changes in the moles on your body. Look for the ABCDE signs of melanoma, and if you see one or 
more, make an appointment with a physician immediately.  
 

 
 
A  -  Asymmetry 
Should one draws a line through the picture of the mole on the 
right, the two halves will not match. 
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B  -  Border 
The border of the mole on the right is uneven. The edges may 
be scalloped or notched. 
 

 
 

 
C  -  Colour 
Having a variety of colours is another warning signal. A number 
of different shades of brown, tan or black could appear. A 
melanoma may also become red, blue or some other colour. 
 

 
 

 
 

D  -  Diameter 
Melanomas usually are larger in diameter than the size of the 
eraser on an ordinary pencil (6 mm), but may sometimes be 
smaller when first detected. 

 

 
E  -  Evolving 
Any change — in size, shape, colour, elevation, or another 
trait, or any new symptom such as bleeding, itching or crusting 
— points to danger. 
 

 
 
Other warning signs are:  

• A sore that does not heal  

• A new growth  

• Spread of pigment (colour) from the border of a spot to surrounding skin  

• Redness or a new swelling beyond the border  

• Change in sensation – itchiness, tenderness, or pain  

• Change in the surface of a mole – scaling, oozing, bleeding, or the appearance of a bump or 
nodule  

 
 
 
Metastatic Melanoma 
"Metastatic" means that the melanoma has spread to one or more parts of one’s body. It is also 
referred to as ‘advanced’ or ‘Stage IV’ Melanoma.  
 
Although it cannot be cured, it can be treated. Melanoma starts in the cells that make melanin, the 
pigment that gives colour to one’s skin. It can spread anywhere in the body, but it first tends to go to 
the lymph nodes (a network of glands that fight infection) near where it formed. 
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From there it can travel to organs like the brain, lungs, liver, and bones, as well as other areas of the 
skin -- including places far away from where it started (what doctors call the “primary site”).  
 
 
Causes of Melanoma - the sun’s ultraviolet (UV) rays are the main cause. Artificial sunlight (such as 
from tanning beds) can also trigger melanoma of the skin. UV radiation damages the DNA in skin 
cells, prompting them to multiply rapidly and become cancer. Melanoma can happen after intense 
UV exposure (think of very bad sunburns), especially in people whose genes put them at risk for the 
disease. But it can also happen due to everyday UV exposure, without burning, over a long time. 
 
Anyone can get melanoma, including people with dark skin.  
 

• It is more likely if one is white, especially if one has light hair and eyes 

• One has had many blistering sunburns, especially as a child or teenager 

• One has several large or many small moles, including beauty marks and brown blemishes 

• Unusual moles run in one’s family 

• If anyone in one’s family has already had any type of skin cancer 

• One’s immune system is weak 
 
Karapetyan, L., Yang, X., Wang, H., Sander, C.A., Moyer, A., Wilson, M., Karunamurthy, A. & 
Kirkwood, J.M. 2021.  
Background: Patients with primary cutaneous melanoma are at increased risk for subsequent new 
primary melanomas. Indoor tanning is a recognized risk factor for melanoma. This study was aimed 
at determining the association between indoor tanning and the occurrence of multiple primary 
melanoma. 
Methods: This was a retrospective case-control study of cases with multiple primary melanoma and 
sex-matched controls with single primary melanoma retrieved at a 1:2 ratio from the Biological 
Sample and Nevus Bank of the Melanoma Center of the University of Pittsburgh Cancer Institute. 
Logistic regression models were used to examine the association between multiple primary 
melanoma and risk factors. 
Results: In total, 330 patients (39.1% men) with a median age of 51 years were enrolled. Compared 
with patients who had a single primary melanoma, patients with multiple melanomas were younger 
at the diagnosis of their first primary melanoma and were more likely to be discovered at stage 0 or I 
and to have had indoor tanning exposure, a family history of melanoma, atypical moles, dysplastic 
nevi, and a Breslow thickness less than 1 mm. Compared with patients' first melanomas, subsequent 
melanomas were more likely to be thinner or in situ. The estimated probability of the locus for the 
second primary being the same as that for the first primary melanoma was 34%. In a multivariate 
analysis after adjustments for age, a family history of melanoma, the presence of atypical and 
dysplastic nevi, and recreational sun exposure, indoor tanning remained significantly associated with 
the occurrence of multiple primary melanoma (odds ratio, 2.75; 95% confidence interval, 1.07-7.08; 
P = .0356). 
Conclusions: Indoor tanning is associated with an increased risk of second primary melanoma. 
Subsequent melanomas are more likely to be thin or in situ and to occur in different anatomic 
locations. 
 
 
Parts of the Body Affected by Melanoma - melanoma is often found on the belly, back, head, or neck 
in men, and on the arms and legs in women. But it can happen anywhere on the skin, including 
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places that one might not expect, like the palms of one’s hands, fingernails, the bottoms of one’s 
feet, scalp, and even the genitals. 
 
 
Symptoms - melanomas often resemble moles, and some develop from moles. Most are black or 
brown, but they can also be skin-coloured, pink, red, purple, blue, or white. Sometimes a change to 
an existing mole or to normal skin is the first warning sign of advanced melanoma.  
 
Other clues depend on where the cancer has spread to: 
 

• Lymph nodes - they may feel hard, swollen, and painful 

• Skin - one may notice hardened lumps under one’s skin 

• Lungs - one may be breathless or have a cough that does not get better 

• Liver - one may feel pain in the right side of the belly (under the lower right ribs) or not have 
one’s usual appetite 

• Bones - one may feel an ache in one’s bones 

• Brain - warning signs may include a headache that does not go away, weakness or numbness in 
one’s arms or legs, seizures, and changes in the personality or mood 

 
Other symptoms can include unexpected weight loss, and feeling very tired or not well in general. All 
of these symptoms can be caused by other conditions, so it is important to see a doctor to find out 
what is going on. 
 
 
 
Screening for Malignant Melanoma of the Skin  
Consider the following screening options:  

• Skin examinations by a trained professional - during the skin examination the professional 
person will conduct a head-to-toe inspection of the skin. This may include an examination 
with the use of a Dermascope. This type of examination is currently offered by the Cancer 
Association of South Africa (CANSA).  

 

• Skin examinations done at home - a self-examination may help in determining where moles, 
freckles and other skin marks are on the skin. One can then, on a regular basis, inspect one’s 
skin with the purpose of noticing any changes. It is best to do this standing in front of a full-
length mirror while using a hand-held mirror to inspect hard-to-see areas. Be sure to check 
the fronts, backs and sides of the arms and legs. In addition, check the groin, scalp, 
fingernails, soles of the feet and spaces between the toes. It is often helpful to get a family 
member to assist in checking hard-to-see areas.  

 
 
 
Diagnosing Malignant Melanoma  of the Skin 
Sometimes malignant melanoma of the skin can be detected simply by looking at the skin, but the 
only way to accurately diagnose melanoma is by doing a biopsy. In this procedure, all or part of the 
suspicious mole or growth is removed, and a pathologist analyses the sample under a microscope.  
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Where Melanoma may Spread to in the Body 
Should Melanoma spread (metastasise) it will most probably spread as indicated below: 
 
Cancer Type: Main Sites of Metastasis (Spread) 

Bladder Bone, liver, lung 
Breast Bone, brain, liver, lung 
Colon Liver, lung 
Colorectal Liver, lung, peritoneum (lining of abdomen) 
Kidney Adrenal gland, bone, brain, liver, lung 
Lung Adrenal gland, bone, brain, liver, other lung 
Melanoma Bone, brain, liver, lung, skin, muscle 
Ovary Liver, lung, peritoneum (lining of abdomen) 
Pancreas Liver lung, peritoneum (lining of abdomen) 
Prostate Adrenal gland, bone, liver, lung 
Stomach Liver, lung, peritoneum (lining of abdomen), ovaries 
Thyroid Bone, liver, lung 
Uterus Bone, liver, lung, peritoneum (lining of abdomen), vagina 
Non-melanoma skin cancer Very rare: lymph nodes, lung, bone (if in head/neck region) 

 
 
 
 
Treatment of Malignant Melanoma of the Skin 
The best treatment for each individual patient depends on the stage of the malignant melanoma, 
age and overall health of the patient.  
 
Treating early-stage melanomas  
Treatment for early-stage melanomas usually includes surgery to remove the melanoma. A very thin 
melanoma may be removed entirely during the biopsy and require no further treatment. It may, 
however, be necessary for the doctor to remove the melanoma as well as a small border of normal 
skin and a layer of tissue beneath the skin. For people with early-stage melanomas, this may be the 
only treatment needed.  
 
Wang, E.A., Kao, J., Ma, C., Cheng, M.Y., Barton, V.R., Petukhova, T.A., Kiuru, M., Maverakis, E. & 
Kirane, A.R. 2021.  
“Surgical excision is standard-of-care for primary invasive melanoma, but best care can be unclear 
for patients who are surgically high-risk or for whom resection may be excessively morbid. 
Alternatives to surgical excision have emerged for treatment of metastatic melanoma but have not 
yet been explored for primary invasive melanoma. Two elderly patients with primary invasive 
melanoma with many medical co-morbidities who were not surgical candidates were determined to 
be appropriate candidates for an intralesional IL-2 based regimen. Herein we report their clinical and 
histological outcome. An intralesional-based regimen (intralesional IL-2, topical imiquimod cream 
5%, and tretinoin cream 0.1% under occlusion to the treatment site) was administered over the 
course of six to seven weeks, followed by two weeks of topical-only therapy. A complete response 
was seen after eight to nine weeks of treating invasive melanomas that were ≥1.85 mm and 5.5 mm 
thick. For patients with primary invasive melanoma on high morbidity sites and patients who are 
poor surgical candidates, a neoadjuvant intralesional IL-2-based approach may be a reasonable 
alternative. The two cases presented here suggest that alternative intralesional-based treatment 
modalities may minimize the size of the excision site and can be associated with complete 
histological clearance of invasive melanoma.” 
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Treating melanomas that have spread beyond the skin  
If the melanoma has spread beyond the skin, treatment options may include:  
 
 
Surgery - surgery is used to remove affected lymph nodes. If the melanoma has spread to nearby 
lymph nodes, the surgeon may remove the affected nodes. Other additional treatments, before or 
after surgery, may also be recommended by the treating doctor.  
 
 
Chemotherapy - chemotherapy uses drugs to destroy the cancer cells. Chemotherapy can be given 
intravenously, in pill form or both so that it travels throughout the body. Chemotherapy can be given 
via a vein in the arm or leg in a procedure called isolated limb perfusion.  
 
 
Radiation therapy - this treatment uses high-powered energy beams, such as X-rays, to kill cancer 
cells.  
 
 
Biological therapy - biological therapy boosts the immune system to help the body fight the cancer.  
 
 
Targeted therapy - targeted therapy uses medications designed to target specific vulnerabilities in 
cancer cells.  
 
 
 
Reducing the Risk for Malignant Melanoma of the Skin 
Many cases of skin cancer, including malignant melanoma, can be prevented by following the 
following precautions:  
 

• Avoid midday sun. Avoid the sun when its rays are the strongest. For most places, this is 
between about 10:00 and 15:00. Because the sun's rays are strongest during this period, try 
to schedule outdoor activities for other times of the day, even in winter or when the sky is 
cloudy.  

 

• Use a good quality sunscreen. Use a broad-spectrum sunscreen, preferably one with the 
CANSA Seal of Recognition.  

 

• Wear protective clothing. Sunscreens don't provide complete protection from UV rays, so 
wear tightly woven clothing that covers your arms and legs and a broad-brimmed hat, which 
provides more protection than a baseball cap or visor does.  

 

• Avoid tanning beds. Tanning beds emit UV radiation, which can increase the risk of skin 
cancer.  

 

• Become familiar with the skin so changes can be noticed easily. If anything unusual is 
noticed, make an appointment with a doctor and point it out to him/her.  
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• Refer to the CANSA Fact Sheet on Solar Radiation and Skin Cancer – available on CANSA’s 
Website: www.cansa.org.za  

 
 
 
About Clinical Trials 
Clinical trials are research studies that involve people. They are conducted under controlled 
conditions. Only about 10% of all drugs started in human clinical trials become an approved drug. 
 
Clinical trials include: 

• Trials to test effectiveness of new treatments  

• Trials to test new ways of using current treatments 

• Tests new interventions that may lower the risk of developing certain types of cancers 

• Tests to find new ways of screening for cancer 
 
The South African National Clinical Trials Register provides the public with updated information on 
clinical trials on human participants being conducted in South Africa. The Register provides 
information on the purpose of the clinical trial; who can participate, where the trial is located, and 
contact details. 
 
For additional information, please visit: www.sanctr.gov.za/ 
 
 
 
Medical Disclaimer 
This Fact Sheet is intended to provide general information only and, as such, should not be 
considered as a substitute for advice, medically or otherwise, covering any specific situation. Users 
should seek appropriate advice before taking or refraining from taking any action in reliance on any 
information contained in this Fact Sheet. So far as permissible by law, the Cancer Association of 
South Africa (CANSA) does not accept any liability to any person (or his/her 
dependants/estate/heirs) relating to the use of any information contained in this Fact Sheet. 
  
Whilst the Cancer Association of South Africa (CANSA) has taken every precaution in compiling this 
Fact Sheet, neither it, nor any contributor(s) to this Fact Sheet can be held responsible for any action 
(or the lack thereof) taken by any person or organisation wherever they shall be based, as a result, 
direct or otherwise, of information contained in, or accessed through, this Fact Sheet. 
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