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Abstract, With fluorescence-histochemical methods (FIF
method) pigment-producing cells were investigated in be-
nign and malignant skin lesions. Here. pigment cells ap-
pear predominantly dendritic, whilst they are separated
from each other by keratinocytes. cells of hair follicles. or
cells of sebaccous glands. In lentigo maligna melanoma.
superficial spreading melanoma as well as in nodular
melanoma and some metastases of these melanomas. the
tumour cells can show a dendritic pattern under special
environmental situations. It is. therefore, assumed that
the shape of tumour cells in melanomas is more closely
dependent on their particular environment and other mod-
ifying factors than on a different histogenesis.
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In the opinion of many investigators, malignant
melanomas develop from melanocytes (2, 10, 20),
whereas others believe nevus cells to be the origin
of melanomas (I). Mishima (12, [3). however,
proposes a dualistic theory of histogenesis for
malignant melanoma. based on electron micros-
copical, histochemical and light microscopical find-
ings. According to this theory. lentigo maligna
melanoma has a melanocytogenic origin, while sup-
erficial spreading melanoma and nodular melanoma
develop from nevus cells (14). These findings have
been supported by some investigators (8. 11). but
rejected by others (7. 19). Our fluorescence-his-
tochemical and enzyme-histochemical results (15-
17) lead rather to the conclusion that malignant
melanoma develops only from melanocytes, since
melanocyte-like dendritic cells could be found in all
types of malignant melanomas, when exposed to
special environmental situations.

MATERIAL AND METHODS

A total of 90 primary tumours and 16 lymph node metas-
tases as well as skin metastases of various types of malig-

nant melanomas were investigated. The primary lesions
were classified according to Clark et al. (2). 43 lesions
were superficial spreading melanomas (SSM). of which
16 showed nodular tumour growth. 17 tumours were
primary nodular melanomas (NM). whereas 30 could be
classified as lentigo maligna melanomas (LMM). The
lymph node metastases had developed from all three types
of melanoma. Only the skin metastases of SSM and NM
could be investigated.

In addition. six seborrheic warts and four pigmented
basal ccll epitheliomas were also examined. All tumour
specimens were frozen at the temperature of liquid nit-
rogen and freeze-dried. Fluorescence-microscopical in-

vestigations were carricd out according to Falck et al. (4)
(formalin-induced fluorescence. FIF method). With regard

to methodological details, see Paul et al. (16). Structures
showing yellow-green fluorescence are believed to contain
precursors of melanin.

RESULTS

Special attention was given to the shape of the
pigment cells, in particular their dendritic pattern.
Normal melanocytes are evenly distributed in the
basal layer of the epidermis. They are regularly
shaped and their relative short and stout dendrites
are directed towards the prickle-cell layer. The
fluorescence intensity of the melanocytes increased
primarily in the epidermal parts next to the superfi-
cial spreading melanoma and near the junctional
nevus cell nests.

In seborrheic warts, cell bodies of melanocytes
often contact the basal lamina, while very long den-
drites run towards the corneal layer. In tangential
sections, the cell bodies of melanocytes seem to be
evenly distributed throughout the tissue (Fig. 1 a).

In pigmented basal cell epithelioma, however,
pigment cells can intermingle with strands or whorls
of tumour cells. Here, they are mostly irregular in
arrangement and in shape. Their dendrites are ar-
ranged in parallel. Within whorls of tumour cells,
the dendrites of melanocytes are circularly arranged
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Fig. 1 a=f. Dendritic pigment cells in various tissucs: (a)
sehorrheic wart: (b) pigmented basal cell epithelioma: (¢)
lentigo maligna: (d. e) superficial spreading melanoma: (f)
lymph node metastasis of nodular melanoma. In (e). den-
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dritic cells are arranged along hair follicle (4) and scat-
tered in a sebaceous gland (§). Melanoma cells invading
the infundibulum (/) of a sebaceous gland. Formalin-in-
duced fluorescence. x250.
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(Fig. 15). In the above-mentioned skin lesions. the
appearance of melanocytes is altered. but they still
retain their characteristic shape.

Dendritic cells could also be observed in cases of
lentigo maligna. In the flat parts of this lesion. as
long as the atypical pigment cells were still lying
intra-epidermally. they were of differing size and
possessed long and irregularly branched dendrites.
In these cases the basal layer of the epidermis con-
sisted almost completely of atypical pigment cells
(Fig. 1¢). These cells retained their dendritic pat-
tern as long as they did not concentrate to
pseudonests, even when they were arranged in the
basal parts of the atrophic epidermis in several
layers. When forming pseudonests. the cells
seemed 1o lose their dendritic pattern. This became
especially evident in the nodular region of the
lentigo maligna melanoma, where the tumour cells
had lost all those characteristics observed in the
intra-epidermal areas. Nodular regions of LMM
could not always be distinguished from nodular
parts of SSM or from primary nodular melanoma.

In cases of superficial spreading melanoma. the
tumour cells are mostly round or oval in shape. This
pattern of tumour cells could also be observed when
single cells were located within the inflammatory
infiltration or within the epidermis. In some tumour
areas. however, tumour cells were diffusely scat-
tered within the acanthotic epidermis, displaying
long and strongly fluorescing dendrites. (Fig. 1d).
In other cases. however. where the fluorescence
intensity of the tumour cells was very weak, single
strongly fluorescing cells with clearly visible den-
drites were seen in some tumour cell nests. Pig-
ment cells also showed a dendritic pattern in SSM,
when arranged in a palisade manner along hair folli-
cles or scattered among cells of sebaceous glands
(Fig. le).
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Fig. 2. Possible differentiations of melano-
cytes according to the particular environ-
mental and other modifying factors.

In the nodular melanoma. the histological pattern
was even more uniform than in SSM. In this
tumour, dendritic cells were only scattered between
unbranched tumour cells which are mainly bunched
together.

Tumour cells of lymph node metastases also
showed a rather uniform pattern. in which short
dendrites of tumour cells were also occasionally
visible. In one case of lymph node metastases of a
nodular melanoma. nearly all cells were dendritic
(Fig. 1.f). They were not bunched together but were
instead separated from each other by non-fluores-
cing lymphoid cells.

DISCUSSION

By using fluorescence histochemical methods
(FIF). the shape of pigment-producing cells can be
visualized in detail. In this way it can be clearly
determined if these cells are dendritic. Dendritic
cells of rather regular shape and branching can be
shown not only in seborrheic warts but also in pig-
mented basal cell epithelioma (3. 18). In all these
cases. the pigment cells are evenly distributed
throughout the tissue which is of epidermal origin.
When the melanocytes in seborrheic warts are
compared with those of pigmented basal cell
epithelioma. it can be stated that in the latter
tumour the melanocytes are more irregularly
branched. In pigmented basal cell epithelioma. the
dendrites of the pigment cells are arranged parallel,
and in a circular fashion in cylindrical or spherical
tumour parts. This parallel arrangement of the den-
drites may indicate the direction of cell growth
within the tumour. In the same sense. the direction
of the dendrites in normal epidermis can be best
understood. because both the direction of growth of
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epidermis cells and the direction of dendrites are
towards the corneal layer.

Surprisingly. in rare cases, single dendritic cclls
could also be detected in nests of melanoma cells.
Why those cells remain dendritic seems difficult to
explain. for we recently found (17) that melanoma
cells lose their dendrites. become round or oval in
shape. and bunch together with other melanoma
cells when contact with epidermis cells is lost. Be-
cause these dendritic cells arc very large. they
might be single dendritic tumour cells rather than
displaced normal melanocytes.

It is only under special conditions that tumour
cells of malignant melanoma appear dendritic. e.g.
when they are not crowded together and when they
remain in contact with keratinocytes or with cells of
epidermal origin. This becomes most evident in len-
tigo maligna. where in flat regions nearly all atypical
pigment cells are dendritic: in nodular regions,
however, these characteristic signs can be com-
pletely lost. as the cells bunch together and lose
contact with the epidermis. Even in some cases of
SSM. tumour cells can be dendritic if they are
loosely arranged between Keratinocytes, while in
neighboring tumour ccll nests. dendrites are no
longer visible.

A dendritic pattern of pigment cells can also be
observed in a SSM which invades a sebaceous
gland. On the other hand. these cells might instead
be induced melanocytes with strong fluorescence,
as they can normally be found in sebaceous glands
too (35).

The assumption that the shape of tumour cells is
not invariable in one and the same tumour typc
seems strongly supported by the finding of numer-
ous dendritic tumour cells in a lymph node metas-
tasis of a nodular melanoma. where the primary had
shown very few dendritic cells. This finding could
be explained easily by the fact that these tumour
cells are evenly distributed within the metastasis
and separated from each other by non-fluorescing
lymphoid cells.

In conclusion. dendritic. melanocyte-like pig-
ment cells are to be found in all three types of
malignant melanoma: the tumour cells retained
their ability to form dendrites. according to their
particular environmental conditions. Moreover. it
should be remembered that the degree of difteren-
tiation of tumour cells and their special surface pat-
tern may also influence their shape. as has bcen
observed in cultured cells (6. 9). Because in certain
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circumstances the original melanocyte-like dendrit-
ic pattern can be found in all three types of melano-

ma. a unitarian histogenesis from melanocytes is
conceivable (Fig. 2).
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