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Multiple neuroendocrine carcinomas
(so-called Merkel cell tumours) of the skin

Report on two cases with unique clinical course
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Summary. Two neuroendocrine carcinomas of the skin (so-called Merkel
cell tumours) are presented. In both cases multiple tumour nodules devel-
oped within the course of the disease. The light and electron microscopic
observations correspond with the findings reported in other neuroendo-
crine carcinomas. As a variable morphological and clinical pattern for
these tumours seems to exist we consider our two cases with their unique
clinical picture to be an obviously infrequent variant of this tumour
disease, we propose for it the term “multiple neuroendocrine carcinoma
syndrome”.
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Neuroendocrine carcinomas of the skin (so-called Merkel cell tumours) have
been accepted as a clinicopathological entity. A review of the literature
on this subject reveals a surprisingly broad scale of clinical and morphologi-
cal findings suggesting the presence of several biological variants.

The majority of neuroendocrine carcinomas are said to be solitary, but
there are some reports on several skin tumours occurring at the same or
different times in the course of the disease (Abaci and Zak 1979; De Wolf-
Peters et al. 1980; Sibley et al. 1980; Taxy et al. 1980; Silva and Mackay
1981; Pilotti et al. 1982; Tang et al. 1982; Rustin et al. 1983).

We have at our disposal 6 neuroendocrine skin carcinomas. Two of
them showed a unique clinical picture due to the occurrence of an large
number of skin nodules. Our report on these two cases is aimed at extending
the knowledge of the possible biological spectrum of this discase.
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Patients and methods

Case 1. Male patient, 58 years old. At the beginning of the disease the patient noted several
tumours in his skin. About 60 firm nodules developed within two years. Their diameters
ranged between 0.3 and 4.2 cm, they were partly suffused and mobile. All regions of the
skin were affected. However, the condition of the patient was good, lymph node swellings
were not present. Metastases in the viscera could not be detected. The erythrocyte sedimentation
rate was slightly elevated, but the other paraclinical findings were normal.

In order to cure the patient, nearly 50 tumors were removed surgically, but because of
the appearance of many new tumours a polychemotherapeutic regimen (MOPP scheme) had
to be started. Unfortunately, this had no clear influence on the further course of the tumor
disease. In a state of despair the patient committed suicide. At autopsy no metastases in
the inner organs or in lymph nodes were found, an alternative primary tumour was excluded.

Case 2. Male patient, 72 years old. For 1 year numerous skin nodules with diameters between
0.3 and 1.8 cm were observed (Fig. 1). The larger tumours were sometimes ulcerated. The
patient could not give any information whether the disease started with a solitary tumour
or whether there were multiple tumours from the beginning. All the time the patient has
been feeling well. To date, about 40 tumours were removed by operation. After a DTIC-
monotherapy the growth of tumours is reduced. At present, there is no evidence for extracutan-
eous dissemination. The paraclinical findings are not remarkable, no extracutaneous primary
tumour has been detected.

The following stains were used for light microscopic examination: H&E, elastica-van Gie-
son, trichrome stain according to Goldner, Azan, Gomori’s silver impregnation, argentaffin
reaction according to Fontana-Masson, Grimelius’ argyrophil reaction, Giemsa staining, Prus-
sian blue, PAS reaction, Alcian blue at different pH values and Alcian blue/PAS.

For the electron microscopic examination tumour tissue was minced in 1 mm? cubes and
fixed in 2.5% glutaraldehyde for 3 hs at 4° C (buffered with 0.1 M cacodylate buffer at pH 7.2),
of semithin sections (stained by toluidine blue) and ultrathin sections (contrasted by uranyl
acetate and lead citrate).

Results

Light microscopy

The carcinoma was generally localized in the dermis and adjacent subcutis,
as a rule a tumour free zone of connective tissue remained between the
neoplasm and the epidermis. A few large tumours showed ulceration due
to their size.

The basic pattern of all carcinomas was characterized by a nest-, cluster-
and trabecular-like arrangement of tumour cells, respectively (Fig. 2). Be-
tween the cell clusters (Zellballen-like — Fig. 2d) broad bundles of collagen
were visible. Reticulin or collagen fibers could never be demonstrated amidst
the individual cell complexes. In case 1 tumour cells occasionally formed
cavities filled with erythrocytes suggesting an angioformative capacity
(Fig. 2b). In the periphery of the carcinoma nodules an expanding, or more
frequently invasive growth was observed.

As an important cytological feature the relative uniformity of the tumour
cells must be emphasized. The nuclei were small and round to oval-shaped,
they showed 1-3 distinct nucleoli which were never prominent, however.
The chromatin was finely dispersed or visible in small lumps. The cytoplasm
was found to be present in a moderate amount in case 1 and often without
distinct cell borders in case 2. Argentaffin or argyrophil granules were not
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Fig. 1. Clinical appearance of the tumours. Note the intact epidermis which covers the tumour
tissue

be seen in either case, melanin pigment was always absent. The Giemsa
stain produced only a faint blue colour of the tumour cell cytoplasm. Mi-
toses were not to frequent.

Electron microscopy

In all tumour samples examined in the electron microscope there were simi-
lar findings, so that a summarizing description can be presented.

The tumour cells showed a round to polygonal shape and were rather
densely packed. The cell membranes of adjacent cells often paralleled each
other over a long distance, but no specialized cellular junctions (desmosomes
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Fig. 2. Light microscopic picture of the tumour. a Trabecular arrangement of tumour cells
(HE x96). b Tumour cell clusters form three vessel-like spaces filled with erythrocytes (HE,
x 150). ¢ Note the uniform cytology and the invasive growth (HE, x150). d Tumour cell
clusters exhibit a ““Zellballen” like picture. (Goldner, x 96)

or related structures) were to be seen. Occasionally, short and plump cellular
protrusions were found.

The nuclei were round to oval and often displayed slight notchings.
The heterochromatin was equally distributed, distinct nucleoli and nuclear
bodies indicated nuclear activity. In the cytoplasm of many tumour cells
we observed a well-developed Golgi complex, numerous vesicular structures
and a moderate amount of mitochondria (Figs. 3, 4). In some tumour cells
the number of the aforementioned organelles was reduced and free ribo-
somes and polysomes dominated the picture. In several cells some slender
tubes of rough endoplasmic reticulum could be seen.
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Fig. 3. Detail of a tumour cell. Mitochondria, small bundles of intermediate filaments (=)
and numerous neurosecretory-type granules (=) with electron dense core, a narrow electron
lucent halo and a bounding membrane can be seen. A basal lamina-like structure is present
close to the cell ( x 26,200)

In many cancer cells neurosecretory-type granules were to be found.
They exhibited a narrow clear halo around a dense core and were membrane-
bound (Figs. 3, 4). Their diameters ranged from 90 to 220 nm. Their number
within a single cell was very variable. Not infrequently they were randomly
distributed within the cytoplasm, sometimes an accumulation in the vicinity
of cell membranes was obvious. In some tumour cells we identified small
bundles of intermediate filaments which were often somewhat curved
(Figs. 3, 4). Here and there scattered microtubules were encountered
(Fig. 4b).

Tumour cell complexes were often enveloped by a basal lamina-like
structure separating cancer cell complexes from the surrounding stromal
connective tissue.

Discussion

Neuroendocrine carcinomas of the skin (so-called Merkel cell tumours) are
cytologically uniform, may reveal an at least partially trabecular growth
pattern and demonstrate neurosecretory granules as a pathognomonic trait



408 D. Katenkamp and D. Witzig

Fig. 4. a The cytoplasmic picture is dominated by ribosomes and polysomes as well as several
neurosecretory-type granules. A small bundle of intermediate filaments is seen in a juxtanuclear
position (—) ( x 20,180). b Numerous vesicular structures, a few microtubuli (=) and neurosec-
retory granules (=) ( x 32,100)

at ultrastructural level. These characteristics are visible in our two cases.
Light microscopically, the differential diagnosis of a malignant melanoma
or an anaplastic sweat gland carcinoma had to be considered, the electron
microscopic findings excluded these diagnoses because neither premelano-
somes and melanosomes, nor gland-like differentiations were to be seen.
Furthermore, the autopsy in case 1 and the thorough clinical examinations
in case 2 provided evidence for a primary skin tumour.

The capability of the tumour cells to form vessel-like spaces has not
yet been described for neuroendocrine carcinomas as far as we know, but
this phenomenon is well known in malignant melanomas, where tumour
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cells are derived from the neuroectodermal tissue. The negative argyrophil
and argentaffin reactions observed in our cases are compatible with the
diagnosis of a neuroendocrine skin carcinoma and may be caused by forma-
lin fixation (cp. also Toker 1972; Sibley et al. 1980; Silva and Mackay
1981 ; Kirkham and Isaacson 1983; Warner et al. 1983).

The large variability of the size of neurosecretory-type granules and
their preponderately disseminated occurrence within the cellular cytoplasm
in our cases clearly deviates from the findings in normal Merkel cells (Win-
kelmann 1977; Frigerio et al. 1983). In the literature there are some reports
with similar observations (Tang and Toker 1978; Gould et al. 1980; Sidhu
et al. 1980; Silva and Mackay 1981; Moya et al. 1982; Nakashima et al.
1983). The lack of specialized cellular junctions in our material was also
noted by De Wolf-Peters and coworkers (1980) although in most reports
they have been demonstrated. We recognized a basal lamina-like formation,
other authors did not find such a structure (Sidhu et al. 1980). The two
tumours presented here reveal features of an endocrine differentiation but
do not give any evidence of their histogenesis.

At present, Merkel cells are the only known endocrine cells in the epider-
mis and dermis. Thus a close relationship of primary neuroendocrine skin
carcinomas and Merkel cells has bee postulated (Tang and Toker 1978).
Unfortunately, immunohistochemistry could not confirm such an origin
due to the absence of a specific Merkel cell marker. However, there are
good arguments for the assumption of a development of neuroendocrine
carcinomas from multipotent epithelial precursor cells which are able to
differentiate into endocrinetype cells. We feel the term ““neuroendocrine
carcinoma of skin” is the best designation at present and preferrable to
“Merkel cell tumour” (cf. also Rosai 1982).

The hypothesis of a multipotent precursor cell could also explain the
light and electron microscopic differences documented for individual tu-
mours in the literature, including the remarkably variable diameters of neu-
rosecretory granules. In supporting this hypothesis we have considered re-
ports on the detection of endocrine cells in basal cell and squamous cell
carcinomas (Macadam 1978; Eusebi et al. 1979; Gomez et al. 1981). Fur-
thermore, some authors found squamous cell differentiations in otherwise
typical neuroendocrine skin carcinomas (Tang and Toker 1978; Sidhu et al.
1980; Gomez et al. 1981; Tang et al. 1982; Fetissof et al. 1983; Frigerio
et al. 1983).

From the mainly dermal localization it is reasonable to assume that
the tumour might be an adnexal lesion which develops from multipotent
precursor cells. We feel that the multiple tumour nodules in our cases may
be regarded as an analogy to the occasionally multicentric appearance of
certain basal cell carcinomas. In this connection the occurrence of basal
cell carcinomas together with neuroendocrine carcinomas should be men-
tioned (Moya et al. 1982).

Whilst neuroendocrine skin carcinomas are said to prevail in the female
sex (Cremer and Totovic 1983), our two patients with multiple tumours
were male.
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In summary, neuroendocrine skin carcinomas present a range of mor-
phological pictures (cp. Tang et al. 1982) with neurosecretory granules re-
garded as the unifying feature (Hiibner et al. 1983; Warner et al. 1983).
With a variable morphology these tumours may take different clinical
courses. We report here two cases with multiple tumour nodules constituting
an obviously infrequent variant of the disease. Only Abaci and Zak (1979)
have described a similar disseminated distribution, but they observed only
7 tumours. It is impossible to decide whether the tumour multiplicity is
a synchronous or metachronous multicentric tumour development, or meta-
static growth. We therefore propose the term ““syndrome of multiple neuro-
endocrine carcinomas of the skin™
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