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Introduction

Some proteins have been used as immunohistochem-
ical markers for tumor diagnosis. Such is the case of syn-
decan-1, one of the four transmembrane heparin sulfate
proteoglycans which are mainly present on the cellular
surface [1-5].

Syndecan-1 is the principal syndecan on the epithelial
cells of adult tissue, involved in numerous processes such
as cellular growth, differentiation, adhesion, and migra-
tion among others [1].

Normal epithelial cells have a high expression of syn-
decan-1, and its loss of expression is associated to malig-
nant transformation. Less expression is seen in advanced
tumor stages, with more invasion, metastasis and the
consequent reduction in patient survival [1,3,4,6,7].

On the other hand, Chromoblastomycosis (Ch) is a
subcutaneous mycosis acquired by traumatic inocula-
tion of the fungus which is most commonly Fonsecae
pedrosoi, Phialophora verrucosa, Cladosporium carrioni
and Rhinocladiella aquaspersa. It has a worldwide distri-
bution with higher prevalence in tropical and subtropical
climates isolated from soil or wood debris [8].

Initially, a chancre is formed in the inoculation site
and the lesion continues to expand locally, forms verru-
cous plaques with scar tissue and satellite lesions while
no systemic symptoms accompany the disease. There is
a chronic inflammatory response with a granulomatous
foreign body reaction and tissue remodeling. On long

standing lesions, Squamous Cell Carcinoma (SCC) or
melanoma may develop, probably due to the presence of
chronic inflammation and fibrous scar tissue [9,10].

In the skin biopsy very characteristic Pseudoepitheli-
omatous Hyperplasia (PH) is observed, with chronic in-
flammatory infiltrate accompanied by a granulomatous
and suppurative reaction [8].

Different treatment options are available, although
none is gold standard. Antifungal drugs, heat therapy,
cryotherapy, electrosurgery, surgery and radiation and
frequently a combination is required [9,10].

Squamous Cell Carcinoma (SCC) is a non-melanoma
skin cancer, the second most common form [11-14]. Its
incidence increases with age, both in males and females,
particularly on those with fair skin and history of pro-
longed sun exposure. It is more frequent in men older
than 55 years of age, and only sometimes it can be seen
in teenagers and children with genetic predisposition to
this form of cancer [15-19].
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Table 1: Diagnosis and distribution by sex of Chromoblasto-
mycosis (Ch) and Squamous Cell Carcinoma (SCC) in patients
and the controls (normal skin).

Diagnosis Patients Biopsies Female Male
Chromoblastomycosis 11 21 1 10
Invasive SCC 21 22 9 12
Well differentiated 12 13

Moderately differentiated 7 7

Poorly differentiated 2 2

Normal skin 13 20 7 6

Table 2: Evaluation scale of syndecan-1 by immunohisto-
chemistry.
% expression
0+ < 10% of cells (negative)
1+ weak 10-20% of cells (negative)
2+ moderate > 30% (positive)
3+ intense (positive)

Carcinogen exposure such as arsenic and ionizing ra-
diation and Human Papilloma Virus (HPV) (serotypes
16, 18, 31 and 33) can be associated [12,16,19,20].

Another important risk factor for SCC is longstand-
ing inflammation. This can be seen in chronic wounds or
scars from different etiologies such as Ch, chronic ulcers
of any etiology and burn scars, (Marjolin's ulcer) [21]
that have a high rate of metastasis formation (14-58%)
and an aggressive behavior. The exact physiopathology
for this is not known [10,22,23].

The gold standard for SCC diagnosis is the histo-
pathological study. With it, one can know the grade of
invasion and differentiation degree, enabling the deter-
mination of prognostic factors [20,21,24]. SCC histology
includes hyperkeratosis and parakeratosis and epider-
mal hyperplasia with irregular proliferation and atypical
squamous cells irregularly placed and may invade the
dermis. The most important differential diagnosis is with
PH, a reactive process of the epidermis characterized by
hyperplasia. This can be secondary to mycotic infections
such as chromoblastomycosis, or bacterial infections
such as tuberculosis, spirochetes as syphilis, bromoder-
ma or even melanocytic lesions, particularly Spitz nevi
and malignant melanoma, as well as trauma sites, chron-
ic inflammation and ulcers [20,24,25].

As both PH and SCC lesions can coexist, it is ex-
tremely important to correctly diagnose the patients so
the proper treatment can be determined.

Based on this information, we designed a study Syn-
decan-1 expression in SCC and PH having normal skin
samples as controls, with the intention to be able to dif-
ferentiate accurately via immunohistochemistry benign
(PH) from malignant (SCC) lesions.

Material and Methods

We included all registered cases of Ch and PH from
the Dermatopathology area of the Dermatology Service
of the General Hospital Dr. Manuel Gea Gonzalez from
1997 to 2011. Specimens of invasive SCC and normal
skin served as controls for immunohistochemistry (Ta-
ble 1). The diagnosis of Chromoblastomycosis was es-
tablished by two certified dermatopathologist, as well as
a positive KOH (potassium hydroxide) mount and/or a
positive fungal culture. The diagnosis of SCC and of nor-
mal skin was equally performed by the same two certified
dermatopathologists (Table 1).

The expression of Syndecan 1 was evaluated in every
biopsy included, and was considered positive when the
immunohistochemistry was positive outside the cellular
membrane (Table 2). Syndecan-1 was measured by im-
munohistochemistry with a visual scale 0-3+.

The paraffin embedded specimens were sectioned in
2 um thick samples, mounted in a slide covered with po-
ly-lysine and left during the night to dry at room tem-
perature. After removing the paraffin and rehydrating
the sections, these were treated with 0.1 M sodium citrate
(pH 6.2) and Tween 20 to unravel the epitopes. The en-
dogenous peroxidases were blocked with 0.9% hydrogen
peroxide after being incubated in 1% bovine albumin
serum in saline phosphate tampon during 5 minutes to
eliminate the non-specific unions. Monoclonal antibod-
ies against syndecan-1 (CD 138) (clone M115, dilution
1:100, Dako, Carpinteria, CA) were used. The tissue sam-
ples were incubated with primary antibodies during 45
minutes. After this, the samples were incubated with an
anti mice/rabbit biotinylated antibody and with a perox-
idase/streptavidin complex during 30 minutes each one
(SLAB+ labeled streptavidin-biotin, Dako). To visualize
the reaction a substrate 3,3’-deaminobencidine-H20
(Dako) was used (2,5).

Afterwards, the tissue sections were counter stained
with Mayer hematoxylin solution. For negative controls
the primary antibody was substituted for a saline phos-
phate tampon.

All immunohistochemistry samples were blindly
evaluated by two experts. Syndecan-1 expression was
evaluated using a light microscope with a 10X objec-
tive, which corresponds to a 5.3 mm? area. With a dig-
ital camera (Olympus C-7070) microphotographs were
taken of each of the stained tissue sections. The index of
agreement kappa inter an intra observer was determined
with a concordance equal or greater than 80% before ini-
tiating the reading of the immunohistochemistry in the
samples and for the statistical analysis Kruskal-Wallis
test, percentages and proportions were applied.
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Ch with PH and atypia (arrow) (Immunohistochemistry 40X).
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Figure 1: A) 3+ Syndecan 1 expression in PH associated to Ch (Immunohistochemistry 40X); B) 2+ syndecan 1 expression in
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40X); B) 5X view of epithelial layers (immunohistochemistry).
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Figure 2: A) 2+ syndecan 1 expression in PH associated to SCC. Fumagoid cells are present (arrow). (Immunohistochemistry

Results

Between the years 1997 to 2011, we found 11 patients
with confirmed diagnosis of Chromoblastomycosis in 21
biopsies stained with hematoxylin and eosin and sclerot-
ic bodies, fungal culture and/or positive KOH mount.

The history of the fungal infection ranged from 4 to
50 years (average 19.8 yr). Ten of the cases were male and
only one female, with an age range between 42-72 years
(average 63.6).

We also included 22 biopsies of invasive SCC, form 21
patients. The age range was 50-84 years (average 74.59).
The history of the disease ranged from one month to 70
years (average 5.45 years). Twelve of these cases were
classified as well differentiated invasive SCC, 7 as moder-
ately differentiated and 2 cases of ill differentiated SCC.

For the normal skin samples, we included 20 biopsies
from 13 patients, 7 female and 6 male.

Table 3: Comparison of syndecan-1 positivity in biopsies of
chromoblastomycosis, squamous cell carcinoma and normal

skin, distributed by percentage of expression.

Ch/PH ScC Normal skin
(n=21) (n=22) (n =20)
Syndecan-1
1+ 6 7 0
2+ 10 3 0
3+ 5 0 20

Of the 21 biopsies with Chromoblastomycosis and
Pseudoepitheliomatous Hyperplasia (Ch/PH) 6 were 1+,
10 were 2+ and 5 were 3+ for the immunohistochemistry
of the membrane (Syndecan-1). None of the studied bi-

opsies was negative (Figure 1).

Of the 22 samples of SCC, 12 were negative to Syn-
decan-1, 7 expressed 1+, 3 expressed 2+ and none of
them had 3+. The loss of Syndecan-1 expression in the
cellular membrane correlated to the loss of differenti-
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ression in poorly differentiated SCC (Immunohistochemistry 40X); C) 3+ syndecan 1 expression in normal skin (Immunohis-
tochemistry 40X).

ation of the SCC analyzed. So, overall, 3 invasive SCC
were positive while 19 were negative (Table 3) (Figure 2
and Figure 3).

The normal skin biopsies, used as control for the ex-
pression of Syndecan-1 in the cellular membrane, all re-
ported 3+ in the immunohistochemistry (Table 3).

So, Syndecan-1 expressed more in Ch/PH cases when
compared with SCC, with a statistically significant differ-
ence (p = 0.001).

The median expression of Syndecan-1 in normal skin
was 3, and 1.95 in Ch/PH with a confidence interval of
95% (1.63-2.27) and 0.52 in SCC CI 95% (0.21-0.83).

The positivity percentage (2+ and 3+) of Syndecan-1
by immunohistochemistry in Ch/PH was 71.4% com-
pared to 13.6% in SCC (Table 3).

Discussion

Chromoblastomycosis is an endemic subcutaneous
mycosis in Mexico, which affects mainly men that live in
rural areas [8].

This chronic mycosis develops into verrucous plaques
and scar areas and like many chronic inflammatory pro-
cesses, it is related to an important Pseudoepithelioma-
tous Hyperplasia (PH) of which SCC is the main dif-
ferential diagnosis [25] because one of the most severe
complications of chronic inflammatory processes is the
development of SCC. Although the mechanism for ma-
lignant transformation is not completely understood, it
is probable that the scarring process acts as tumor pro-
motor and conditions mutations in the Fas gene, avoid-
ing apoptosis in the mutated cells [10,22,23].

The differential diagnosis between PH and SCC is
fundamental for the treatment and prognosis of the
patients. Making this differentiation can sometimes be
complicated based only on morphological characteristics

of routine histopathology and some markers of cellular
proliferation [25]. Syndecan-1 is typically located in well
differentiated epithelia [1].

The loss of its expression is associated to malignant
transformation and directly related to advanced stages of
the disease, more invasion and metastasis presence, with
the consequent reduction in survival rates [2-4] and can
be used as a useful marker to distinguish between these
two dermatosis, as the malignant transformation to SCC
is one of the complications of longstanding Ch with PH.

Conclusion

Loss of syndecan-1 can be used as marker to distin-
guish PH from PH with malignant transformation. In
further studies we must study PH associated to other in-
flammatory processes different to Chromoblastomyco-
sis, and compare those results with this work.
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