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Melanoma Controls the Metastatic Process only in 
Terms of Metastatic Cell Dissemination – What Is  
Responsible for Metastatic Cell Proliferation?
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ABSTRACT The process of melanoma metastasis can be divided into 
two stages of metastatic cell dissemination and proliferation. The whole 
process should be observed and distinguished through the variable or 
prism of time. The fact that melanoma metastases are detected in vis-
ceral organs at the stage when they are macroscopically visible does 
not imply that their onset has occurred much earlier. Additionally, it is 
quite obvious that the entire process is not driven by melanoma but 
rather only the initial stage of metastatic cell dissemination, whereas 
the later stage of metastatic cell proliferation is driven by other factors, 
firstly by mutated genes in the presence of melanoma or without it. Dis-
semination of metastatic cells occurs at approximately the same time in 
all melanomas, at MIS transition to MM, but is not immediately followed 
by metastatic cell proliferation; instead, some time has to elapse for a 
particular gene mutation to occur, and this timing varies among mela-
nomas. Following dissemination of metastatic cells to visceral organs, 
they remain inactive, and in this period the presence of melanoma is not 
necessary anymore for metastatic cell proliferation, as they are waiting 
for a signal to start multiplying. This is clearly discernible from the fact 
that melanoma is today detected and removed frequently and early, but 
visible metastases then develop in the absence of melanoma, which 
may also regress spontaneously. Accordingly, MM is no longer neces-
sary for metastasis later on. Finally, let me rephrase the title: melanoma 
is only responsible for initial dissemination of metastatic cells, whereas 
subsequent proliferation of metastatic cells is driven by other factors, 
most probably mutated genes.
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INTRODUCTION
The process of melanoma metastasizing has re-

cently been increasingly tackled in literature reports 
(1-4). New molecules responsible for metastasizing of 
malignant melanoma (MM) as well as respective an-
tibodies have been discovered on a daily basis and 
used as biologic therapy to block MM targets (5-7). 

However, the problem is that not every step or se-
quence of events in the process of MM metastasis has 
yet been elucidated.

Our current position is that MM should be surgi-
cally removed to prevent it from metastasizing; thus, 
MM metastasis is addressed as a future event. When 
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MM metastases become visible, they can be detected 
and verified by computed tomography (CT), magnet-
ic resonance imaging (MRI), and positron emission 
tomography/computed tomography (PET/CT), or as 
visible and detectable skin MM metastases that may 
also be found in visceral organs. The process of MM 
metastasis has not yet been characterized properly, 
because we tend to present all those phenomena 
that we cannot otherwise explain as MM unpredict-
ability. One of the assumptions is that “patients die 
from MM”, which is completely wrong because no-
body dies from MM, namely, the true question of MM 
is the question of the scar. The claim that patients die 
from MM metastases is only partially correct, because 
people live with MM metastases and die when metas-
tases proliferate and destroy visceral organs, which is 
associated with complications, hemorrhage, throm-
bosis, etc., answering the question what the patients 
with MM die from. The process of MM metastasizing 
has two important stages, i.e. initial dissemination of 
metastatic MM cells and proliferation of metastatic 
MM cells.

Some other claims regarding the perception of 
MM and MM metastasizing also are quite disputable. 
In some clinical discussions, melanoma located be-
tween nevi is frequently referred to as “a wolf hiding 
among the sheep”. If we compare the behavior of a 
wolf which destroys (kills) due to being hungry, what 
does MM do? MM also destroys (kills) its host, but this 
is not its end goal, because eventually MM destroys 
(kills) itself. Thus, both destruction and self-destruc-
tion are implied in the case of MM, which is never the 
case with a wolf. This may not be crucial, but we “con-
demn” the wrong agent (wolf ), thus resulting in an 
erroneous perception of MM behavior.

HYPOTHESIS
Our hypothesis on the process of MM metasta-

sis should include a variable without which modern 
life would not be possible, i.e. time. The timeframe 
of MM metastasis dissemination greatly precedes 
the timing of their proliferation; there is a period of 
time between them, since proliferation of MM me-
tastases occurs later, when it is detectable. Transition 
of melanoma in situ (MIS) into MM is the time when 
dissemination of MM metastatic cells occurs, i.e. the 
time when MM “breaches” the dermoepidermal junc-
tion, thus enabling hematogenous transfer of MM 
metastatic cells to visceral organs. Therefore, dissemi-
nation is presumed to occur at nearly the same time 
in all melanomas, whereas proliferation of MM meta-
static cells has different individual timing. It is beyond 
doubt that the main determinant of our individuality 

are genes. Proliferation of MM metastases is driven by 
mutated genes, irrespective of the MM metastatic cell 
proliferation and the presence of MM, whether they 
are absent in excised MM or if it has regressed sponta-
neously. However, the process of metastasis prolifera-
tion is driven by mutated genes (1-4). MM is respon-
sible in the initial stage of dissemination, i.e. MM cell 
metastasis; later on, proliferation of MM metastatic 
cells is led by other factors that are independent of 
primary MM.

DISCUSSION
There still are many unanswered questions re-

garding MM, e.g., using the same criterion and “logic” 
of MM thickness, how to explain that MM Breslow 
0.5 mm metastasizes earlier than Breslow 5 mm, or 
the fact that patients operated on for MM Breslow 10 
mm have no visceral metastases and die from other 
diseases (8). We are inclined to explain it by a “plati-
tude” that “the only fact that is predictable in MM is 
that it is unpredictable”. We are in fact hiding behind 
this “unpredictability” of MM because we have no real 
explanation. This could be viewed through the prism 
of time. The timing of MM metastasis detection is not 
the same as the time of their onset, however, and we 
now believe that dissemination and proliferation of 
MM metastatic cells occur consecutively (Figure 1).

We used to say that MM should be operated on so 
as to prevent metastasis. The onset of MM metastat-
ic cells refers to some future time, as demonstrated 
by MM metastases visualized on CT, MRI, or PET/CT. 
However, what is the exact timing of the process of 
metastasis? We know and can verify the time of MM 
metastatic cell proliferation, but can we be sure that 
it is also the time of their dissemination, i.e. whether 
their dissemination is immediately followed by prolif-
eration. There is no evidence for this, and it is there-
fore quite likely that there is a certain period between 
cell dissemination and cell proliferation (Δ t in Figure 
1, the time that is variable in individual melanomas). 
Accordingly, the very process of MM metastasis has 

Figure1. Malignant melanoma metastasis in a time period.
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not been properly defined in relation to the time of 
onset, in that timing of MM metastatic cell prolifera-
tion is well known but timing of their dissemination 
is not, as it occurs much earlier. Additionally, MM is 
only responsible for dissemination of MM metastatic 
cells into visceral organs but not for their prolifera-
tion, which quite commonly occurs years after MM 
excision and re-excision or spontaneous regression. 
All this provides indirect evidence that MM cannot 
control the process of MM metastatic cell prolif-
eration to visceral organs because MM is mostly de-
tected and removed early, so it does not physically 
exist anymore during the process of MM metastasis. 
Furthermore, currently available methods of dermos-
copy and reflectance confocal microscopy enable 
patient monitoring after MM surgery, thus ruling out 
the possible development of another primary mela-
noma. According to the previous concept of the pro-
cess of metastasis, MM metastasis dissemination is 
immediately followed by their proliferation and pos-
sible detection. The question is: what is responsible 
for the MM metastatic process control and course, if 
not MM itself? This process is individualized, implying 
that metastasizing of MM cells is driven by the mu-
tated genes via encoding and signaling disseminated 
metastatic cells that may have been present silently 
in visceral organs for years, behaving like normal cells 
while waiting for the signal to start multiplying. This 
period varies individually, taking months or even 
years until triggering the process of proliferation of 
MM metastatic cells (Figure 2).

Involvement of mutated genes in the process of 
MM metastasis has been confirmed in a number of 
literature reports (1-4). Epigenetic alterations are also 
crucial in the process of MM cell metastasis (4).

The relationship of MM and the blood stream is 
also important. Endothelial cells and their ligands are 
also implicated in melanoma progression, as is MM 
metastasis as signal transducer activators of STAT3 
transcription, which can trigger cellular adhesion 
molecules E-selectin and P-selectin in experimen-
tal animals (5). The CXCR4 chemokine receptor may 
also play a role in the expression of MM metastases 
in the liver (6). The SOX4 transcription factor has been 
experimentally demonstrated to be involved in MM 
cell migration (7). BRAF mutations are known to be 
associated with sentinel lymph nodes as well as with 
pulmonary and liver MM metastases (9). Cytoskel-
eton or related proteins may also undergo mutation 
and have a role in carcinoma mutagenesis (10). Cir-
culating tumor cells are important for melanoma cell 
dissemination and can be identified in the circulation 
(11). Some promising treatment modalities currently 
investigated include cancer-killing viruses (12) and 
oncolytic viruses (13), the herpes simplex virus (13), 
and tanapox virus (14). According to some studies, 
gene mutation or gene signalization is important in 
differentiating melanoma and benign lesions (15); 
however, in these studies there were numerous mela-
nomas displaying no gene mutation, suggesting that 
some time must elapse until mutation occurs, i.e. that 
it is an individualized process. Owing to the multitude 
of novel concepts, there are new and useful tools 
emerging daily (dermoscopy, reflectance confocal 
microscopy, etc.), which enable melanoma detection 
at an early stage, followed by melanoma excision and 
re-excision. Although the melanoma no longer exists 
(after being diagnosed and removed), the process of 
metastasis progresses to proliferation of metastatic 
cells, thus demonstrating indirectly that the mere 
presence of melanoma is not necessary in the later 
stage of melanoma cell metastasis. In many cases, in 
spite of MM being diagnosed and then excised and 
re-excised, the process of metastasis proceeds and 
results in visceral metastases. Visceral metastases 
may also develop after complete melanoma regres-
sion and melanoma cells being replaced by fibrosis; 
visceral metastases may occasionally be found first 
clinically, while the primary seat of melanoma does 
not suggest complete regression of primary melano-
ma. In these cases, dissemination of MM metastatic 
cells has taken place previously in all melanomas at 
approximately the same time, i.e. at the time of MIS 
transition to MM, while the timing of dissemination 
varies individually from case to case. 

Figure 2. MM metastasis according to depth of MM and 
mutated genes in time period

MIS MM      B0,5mm B5mm Meta B 5  MG meta B 0,5 B10mm

            DMC                                               PMC                            PMC

DMC=  dissemination of metastatic cells 
PMC=  proliferation of metastatic cells 
MG=  mutated genes 
MIS=  melanoma in situ––
MM=  malignant melanoma
B0,5= melanoma Breslow 0,5 mm
B5= melanoma Breslow 5 mm
B10=  melanoma Breslow 10 mm 
Meta B 0,5=  metastasis melanoma Breslow 0,5mm
Meta B5 = metastasis melanoma Breslow 5 mm 

Figure 2. MM metastasis according to depth of MM and mutated genes in time period 

Čabrijan and Lipozenčić	 Acta Dermatovenerol Croat
Melanoma metastatic cell proliferation			   2021;29(1):30-34



33ACTA DERMATOVENEROLOGICA CROATICA

Therefore, we believe that there must be some 
other factors driving the process of metastatic cell 
proliferation after dissemination of MM metastatic 
cells (either because melanoma does not exist any-
more or even in its presence) in visceral organs, 
where metastases are visible and diagnostically veri-
fiable. This process of proliferation is probably driven 
by mutated genes because it occurs individually in 
each melanoma within a time frame needed for gene 
mutation to occur (Figure 2). The time to detect vis-
ceral metastases on MRI, CT, etc., is the time that cor-
responds to proliferation of the MM metastatic cells, 
which have previously existed in visceral organs for 
some time, where they were inactive and behaved 
like other normal cells.

We ignore the fact that dissemination of MM 
metastatic cells occurs long before their proliferation, 
with a certain period elapsed between these two 
processes (Δ t in Figure 1). This implies that the cells, 
having disseminated into visceral organs, exist there 
in an inactive form for some time, in the stage pre-
ceding the process of cell proliferation, when they are 
detectable and undergo the stage of fast and inten-
sive multiplication, which is later difficult to stop. The 
common histopathologic finding of clear dysplastic 
nevus cells, which are melan-A positive immunohis-
tochemically, represents indirect evidence indicating 
that melanoma cells can look like normal or atypical 
melanocytes, and MM metastatic cells could thus be 
hiding in visceral organs and appear like normal cells. 

There are only a few literature reports voicing 
suspicion about the current concept of melanoma 
metastasis and promoting this idea of earlier metas-
tasis of malignant cells such as breast cancer cells, 
where the same of very similar process occurs as in 
melanoma (16). Thus, we presume that metastatic 
cell dissemination takes place much earlier than their 
proliferation, in the period of transition of MIS to MM. 
When melanoma cells cross the dermo-epidermal 
junction and reach the bloodstream, they are trans-
ferred to visceral organs where they stay inactive for 
some time before receiving the signal for multiplica-
tion.

Accordingly, future studies of therapeutic mo-
dalities for melanoma metastases should be focused 
on identification of disseminated melanoma cells 
in their inactive form and trying to block or destroy 
them, thus preventing their subsequent proliferation 
and multiplication and saving the patient’s life.

The entire process of melanoma metastasizing 
should be placed within a strictly defined time frame 
and treatment of patients with melanoma should 
start much earlier than is done today, which would 

greatly increase the chance for patient cure. These 
statements should be more precise, and the whole 
process should be defined in the context of an ex-
act time sequence, clearly distinguishing previous 
and future events and identifying the entities driving 
them. It should be once again noted that melanoma 
is driving the process at the initial stage of MM meta-
static cell dissemination. Metastatic cells stay in vis-
ceral organs in an inactive form for some time, and 
their activation, i.e. the signal for multiplication or 
proliferation, is triggered from another, independent 
source, most probably mutated genes. This part of 
the process of metastasis is individualized; as our in-
dividuality is determined by genes, they must play a 
major role in the subsequent stage (proliferation and 
multiplication) of MM metastatic cells.

This indicates that melanoma thickness accord-
ing to Breslow(B) is not substantial for proliferation 
of metastatic cells, because the process of metastatic 
cell dissemination has already been completed, prob-
ably following the same timing in all melanomas (Fig-
ure 2). This explains why melanoma B 0.5 mm can me-
tastasize earlier than melanoma B 5 mm. This also ex-
plains why melanoma B 10 mm never “metastasizes”. 
In fact, all melanomas are responsible for metastatic 
cell dissemination; melanoma B 10 mm (8) is only re-
sponsible for dissemination of metastatic cells, which 
may never undergo proliferation before the patient 
dies from some other disease or a natural cause (Fig-
ure 2). This scenario implies that MM metastatic cells 
stay inactive as long as it takes for a particular gene 
mutation to occur, which then drives the process of 
metastatic cell proliferation, i.e. triggers their prolif-
eration in the presence or absence of melanoma. Of 
course, the longer the melanoma has been present, 
the longer is the time needed for gene mutation to 
occur; metastatic cells will more frequently prolifer-
ate in “thicker” melanoma, although this does not de-
pend directly on the process of metastatic cell multi-
plication.

The answer to the question why melanoma B 0.5 
mm metastasizes earlier than melanoma B 5 mm, or 
why melanoma B 10 mm does not metastasize at all 
has a logical explanation, but it does not correspond 
to the theory on melanoma “unpredictability”.

Of course, early detection of melanoma, in the MIS 
stage or earlier, is of utmost importance to avoid me-
tastasis, and efforts should be continuously invested 
to develop tools for earliest possible accurate diagno-
sis of melanoma and all lesions that may precede or 
are suspect of melanoma. 

Finally, it should be reiterated that all melano-
mas begin the process of metastasis in the form of 
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metastatic cell dissemination at the same time, i.e. at 
MIS transition to MM, and this stage of the process is 
driven by melanoma; then, metastatic cells stay inac-
tive for some time required for gene mutation, which 
then leads the process of metastatic cell proliferation 
irrespective of the presence of melanoma. This pro-
cess of metastatic cell proliferation may fail to occur 
due to the absence of gene mutation or some “error” 
in the process of proliferation due to which it does 
not occur or is suddenly interrupted. Once initiated, 
the process of metastatic cell proliferation is uncon-
tainable; therefore, efforts should be focused on early 
detection of metastatic cells while they stay inactive 
in visceral organs. Of course, this may seem like look-
ing for a needle in a haystack, but that does not mean 
that there are no needles in the haystack.
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