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ABSTRACT The aim of this study was to evaluate the presence of
spores and/or hyphae in benign cutaneous tumors (CT) and compare
their presence in malignant cutaneous tumors. In this cross-sectional
study we evaluated 328 CTs positive for spores and/or hyphae. The re-
sults show that the greatest number of involved CTs which contained
spores and/or hyphae were found in compound nevi 181 (55.18%) and
seborrheic warts 61 (18.60%). No spores and/or hyphae were observed
in the melanoma samples, and a very low prevalence was found in
squamous cell carcinomas (SCCs) (2; 0.61%) and basal cell carcinoma
(BCC) (1; 0.30%). The presence of spores and/or hyphae could be a
good indicator for non-malignancy, allowing differential diagnosis be-
tween benign CTs and SCCs or BCCs as well as between melanoma
and nevi.
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INTRODUCTION

In clinical practice, it is not usual to see any signs
of dermatomycosis in cutaneous tumors (CTs).

In histopathological examination, little attention is
usually given to spores and/or hyphae in the stratum
corneum of CTs, and this is the reason why they are

The aim of this study was to compare the pres-
ence of spores and/or hyphae in benign and malig-
nant skin tumors.

PATIENTS AND METHODS

rarely found in histopathological descriptions. Anoth-
er reason is the difficulty in distinguishing spores and
erythrocytes under histopathological examination.

The skin does not show signs of dermatomycosis
on examination. Under light microscopy stained with
hematoxylin and eosin, spores and/or hyphae that
can be seen in stratum corneum of nevi (compound
and lentiginous), as well as in seborrheic warts, fibro-
papillomas, keratoacanthomas, dermatofibromas,
and actinic keratoses. They are rare in carcinoma in
situ (Ca in situ), SCCs, and BCCs, and have not been
observed in any melanoma in our study.

In this cross-sectional study, we collected samples
positive for spores and/or hyphae from the pathobhis-
tological laboratory at the Department of Dermato-
venerology, Rijeka University Hospital Center, Rijeka,
Croatia over a two-years period. These samples were
previously histopathologically confirmed as benign
or malignant tumors. We collected histopathology
samples of fibropapillomas, seborrheic warts, ac-
tinic keratoses, compound nevi, dysplastic nevi, in-
tradermal nevi, epidermal nevi, keratoacanthomas,
pigmented actinic keratosis, Bowen disease (Ca in
situ), BCC, SCCs, solar lentigo, and dermatofibromas.
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For histopathology, we simply used a hematoxylin
and eosin stain and PAS stain to confirm the presence
of hyphae or spores in all collected samples.

We did not perform mycological examination
in our patients with CTs since there were no clinical
manifestations or signs of dermatomycosis or pityria-
sis versicolor.

RESULTS

In cases of benign and malignant CTs we observed
clear hyphae and/or spores in the stratum corneum
upon pathohistological examination.

Spores and/or hyphae were observed in the 328
histopathologically positive samples as follows:
compound nevi 181 (55.18%), seborrheic warts 61
(18.60%), actinic keratoses 24 (7.32%), fibropapillo-
mas 23 (7.01%), Ca in situ 14 (4.27%), dysplastic nevi
11 (3.35%), keratoacanthomas 3 (0.91%), intrader-
mal nevi 3 (0,91%), SCCs 2 (0,61%), epidermal nevi 2
(0.61%), pigmented actinic keratosis 1 (0.30%), BCC 1
(0.30%), dermatofibroma 1 (0.30%), and solar lentigo
1(0.30%) (Table 1) .

We evaluated 22 melanomas in our histopatholog-
ical reports, with none showing any spores and/or hy-
phae. Out of 37 SCCs (one Mb. Bowen) we found two
positive samples with spores in the two-year period.

DISCUSSION

The present study indicates that malignant tu-
mors have some kind of self-immunity against der-
matomycosis. This indirectly allowed us to conclude
that there is no melanoma present when hyphae or

Table 1. Number and percentages of CTs posi-
tive (and negative) for spores and/or hyphae

Number of
Tumor Percentage

tumors
Compound nevi 181 55.18%
Seborrheic warts 61 18.60%
Actinic keratoses 24 7.32%
Fibropapillomas 23 7.01%
Cainsitu 14 4.27%
Dysplastic nevi 11 3.35%
Keratoacanthomas 3 0.91%
Intradermal nevi 3 0.91%
SCC 2 0.61%
Epidermal nevi 2 0.61%
BCC 1 0.30%
Pigmented actinic keratosis |1 0.30%
Dermatofibroma 1 0.30%
Solar lentigo 1 0.30%
TOTAL 328 |
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spores are detected in stratum corneum in the mela-
nocytic lesion.

There are few studies which describe CTs contain-
ing hyphae or spores (1-4). We wanted to explore
these findings further and decided to conduct our
own study on various types of CTs (benign and ma-
lignant) positive for spores and/or hyphae, and com-
pare them with one another. This sample comparison
could clarify in which types of CTs spores and/or hy-
phae are more often present.

Only one previous study evaluated the connec-
tion between melanoma and dermatomycosis; a
case of acral melanoma and onychomycosis found
together (5). Onychomycosis is not rare and therefore
the possibility of previous coexistence or presence at
the same time may also explain that finding.

Tseng et al. reported similar findings with diag-
nosis of tinea nigra plantaris or differentiation from
plantar melanoma (6) as well as differentiation from
junctional nevi in the same region (7).

Dermoscopy can also help in distinguishing tinea
nigra from malignant melanoma as well as junctional
nevi (8,9).

Pityrosporum (P) ovale is found in keratotic lesions
of the seborrheic areas and in seborrheic keratoses,
actinic keratoses, viral warts, and nevocellular nevi
(1). It is thought that P. ovale could be important in
pathogenesis of seborrheic keratosis and respon-
sible for their development (1). In that study, the
prevalence of P. ovale was not statistically higher in
seborrheic keratoses, in contrast with other keratotic
lesions that were observed (1). This theory is hard to
prove, since we have found hyphae/and or spores in
other CTs as well in some Ca in situ and dermal nevi. It
is not conclusive that P. ovale is responsible for devel-
opment of all the above CTs.

Figure 1. Spores and hyphae (red arrow) in the stratum cor-
neum of a compound nevus; PAS stain x100.
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Figure 2. Spores and hyphae (red arrow) in the stratum cor-
neum of seborrheic keratosis; PAS stain x200.

One previous study compared the presence of P.
ovale in seborrheic keratoses versus melanocytic tu-
mors (papillomatous nevi) (2). Their results revealed
that 62% of papillomatous nevi were positive with P,
ovale in comparison with 45% seborrheic keratoses
being positive with P. ovale (2).

We observed spores in compound nevi (55.18%)
as shown in Figure 1 (red arrow) and in seborrheic
warts (18.60%) as shown in Figure 2 and Figure 3 (red
arrow). Interestingly, we also observed a relatively
high percentage of spores in actinic keratoses (7.32%)
and Ca in situ (4.27%), which showed that semi-ma-
lignant lesions could also contain spores. We found
a low percentage of spores in malignant tumors, 2 in
SCCs (0.61%) and 1 in BCCs (0.30%)

In the study by Borestein et al., P. ovale was present
in the majority of seborrheic keratoses in comparison
with verruca vulgaris and BCCs (3).

Brazdil et al. demonstrated that 43% of seborrheic
keratoses-warts were positive for spores and were as-
sociated with prominent hyperkeratosis and papillo-
matosis (4).

These results are similar to ours, since we found
spores and/or hyphae mostly in seborrheic warts and
compound nevi.

Therefore, it is not rare to see spores and/or hy-
phae in benign CTs under dermatoscopic examina-
tion, but their presence without clinical signs of der-
matomycosis may lead to some implications on the
behavior of these tumors.

According to our results, there is strong evidence
for the predominance of spores and/or hyphae in be-
nign CTs. Therefore, melanoma and other malignant
skin tumors may not be good host for spores and/or
hyphae or these tumors have their own immunity
against them.

\ A : ;
Figure 3. Spores and hyphae (red arrow) in the stratum cor-

neum of seborrheic keratosis; hematoxylin and eosin stain
%x100.

We founds spores only rarely: in 24 actinic kerato-
ses (7.32%), 14 (4,27%) in Ca in situ (Bowen disease)
and 3 (0.91%) in keratoacanthomas, in comparison
with other studies that found P. ovale in seborrheic
keratoses, actinic keratoses, nevi, and viral warts (5).

One of the reasons why we found greater pres-
ence of spores and/or hyphae in CTs may also be
because people believe CTs should not be touched
or even washed. No evidence of spores was found
on other parts of the skin. The clinical manifestations
of dermatomycosis or pityriasis versicolor were also
negative.

CONCLUSION

In our subject study, spores and/or hyphae were
not present in melanoma and were rarely in BCC and
SCC.

We therefore conclude that it is not rare to find
dermatomycosis in CTs, and if spores and/or hyphae
are found in the CTs it can be presumed that they are
not malignant tumors. Our findings may also facilitate
the diagnosis and differentiation between benign
and malignant CTs in some doubtful cases, especially
for melanoma.
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