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Abstract
The purpose of the study was to determine the capabilities of scanning electron and light 

microscopy in detecting fungi in surgical material from the patients with Dupuytren’s contracture.  
Material and Methods. The fragments of palmar aponeurosis from 27 patients with Dupuytren’s 
contracture were examined. Paraffin sections stained with hematoxylin-eosin and Periodic Schiff-
Methenamine Silver were digitized using AxioScope.A1 microscope (Carl Zeiss Micro Imaging GmbH, 
Germany). For examination in JSM-840 scanning electron microscope (Jeol, Japan), the samples were 
dehydrated after fixation, soaked in camphene, dried, and silver sprayed in the IB-6 ionizer (Eiko, 
Japan). Results. In paraffin sections stained with methenamine-silver, the signs of mycotic microbiota 
were detected only in 2 (7.4%) of 27 patients, and with the use scanning electron microscopy —  
in 16 patients (59%). The morphological phenotypes and ultrastructure of intercellular contacts 
of yeast-like fungi were similar to Candida albicans. In all cases, the budding cells were detected.  
The destruction of the connective tissue of the palmar aponeurosis was observed in the form of 
loosening, stratification, and cavities formation (the zones of lysis). Conclusion. The scanning electron 
microscopy allowed to evaluate the ultrastructure of fungal cells and their interaction with surrounding 
tissues in the surgical material from the patients with Dupuytren’s contracture. A higher percentage 
of detection of fungal invasion compared to the Periodic Schiff-Methenamine staining was associated 
with a higher resolution and the ability of a larger area of tissue samples analysis. 
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Introduction

Dupuytren’s contracture (palmar fascial fi-
bromatosis) is a fibrous proliferative disease 
characterized by an increased myofibroblasts 
content in the connective tissue of the palmar 
aponeurosis, hyperproduction of collagen 
type III and I, the formation of pathological 
chords [1], led to the restriction of fingers ex-
tension, and then progressive development 
of flexion contracture. It is assumed that this 
disease has no infectious nature, however, in 
the literature, there are isolated descriptions 
of clinical cases of phlegmon abscess infec-
tion in the initial stage of fibromatosis [2] 
and references to the cutaneous mycoses in 
the advanced contracture [3]. 

The laboratory methods for the mycoses 
diagnosis include light microscopy, lumines-
cent analysis, immunohistochemistry, iso-
lation of a pure culture by inoculation on a 
special nutrient media, and identification of 
the pathogen [4]. A histopathological exami-
nation is an important diagnostic tool, how-
ever, the morphological characteristics of the 
fungi are almost always nonspecific. Thus,  
a regular histopathological diagnosis in-
cludes a description of the fungus, a state-
ment of tissue invasion presence or absence, 
and tissue response to infection. 

In recent years, the scanning electron mi-
croscopy (SEM) has been increasingly used in 
clinical and microbiological research prac-
tice [5, 6, 7, 8]. SEM allows to study the sur-
face of fungal cells with high resolution, as 
well as visualize the interaction of the fungi 
with tissue structures [7]. In the suspicion for 
mycoses, and even in severe clinical mani-
festations, the microbiological culture often 
gives false negative results, while polymer-
ase chain reaction (PCR) and immunohisto-
chemical analysis are not available in most 
laboratories. Therefore, SEM is also consid-
ered as a diagnostic method [9] allows to dis-
tinguish among bacterial, fungal and parasit-
ic lesion [10]. There are only few studies on 
the palmar aponeurosis pathomorphology in 
Dupuytren’s contracture by SEM [11, 12, 13]. 

There is no information on the SEM detection 
of mycotic infection in the palmar aponeuro-
sis of the patients with Dupuytren’s contrac-
ture, as well as on the fungi detection by other 
laboratory methods. Since the detection and 
treatment of mycoses is important for the 
complete rehabilitation, improving the pa-
tients quality of life and life expectancy, the 
assessment of palmar aponeurosis mycotic 
lesions in the patients with Dupuytren’s con-
tracture is the relevant matter. 

The purpose of the study was to deter-
mine the capabilities of light microscopy 
and SEM to detect the fungi in surgical 
material from patients with Dupuytren’s 
contracture. 

Material and Methods

The studied tissue samples consisted 
of pre-tendon chords of pathologically al-
tered palmar aponeurosis from 27 patients  
(24 men and 3 women) aged 39–77 years 
(mean age 60.44±1.98) with Dupuytren’s 
contracture. One patient had grade I 
Dupuytren’s contracture by Tubiana [14],  
3 patients — II degree, 19 patients — III deg
ree, and 4 patients — IV degree. The dis-
ease duration ranged from 1 to 30 years (an 
average of 7.69±1.32). 

The study of the surgically obtained sam-
ples was performed by two methods. 

The preparation for the SEM study con-
sisted of the following: tissue samples  
3–5 mm in size after fixing in formalin were 
washed in distilled water, dehydrated in al-
cohols with an ascending concentration from 
70 to 96%, and then soaked in camphene ac-
cording to the original method (RF patent 
No. 2008150910/12) and dried in a thermo-
stat at 37°C. Then, objects were installed us-
ing conductive glue on well-polished, clean 
aluminum disks, and silver sprayed in the 
IB-6 ionizer (Eiko, Japan). The charge was 
removed from the sprayed surface of the 
sample by means of a conductive paste. The 
studies were conducted on a JSM-840 scan-
ning electron microscope (Jeol, Japan). 
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The light microscopy. For histological ex-
amination, the tissue samples were fixed in 
formalin and embedded into paraffin by the 
standard procedure. 5–7 mcm paraffin sec-
tions were made by the Reichert microtome 
(Austria) and stained with H&E and methena-
mine silver-Periodic acid-Schiff (MS PAS) to 
detect the fungi mycelium. The paraffin sec-
tions digital images were obtained using an 
AxioScope A1 microscope with an AxioCam 
digital camera and Zenblue software (Carl 
Zeiss Micro Imaging GmbH, Germany). 

Results
The SEM revealed the presence of yeast-

like fungi in 16 out of 27 patients (Fig. 1). 
Of these 16, one patient had a grade I 

contracture with the duration of less than 
a year; 2 patients had grade II contrac-
ture with the duration from 1.5 years and  
30 years; 10 patients had grade III contrac-
ture with the duration from 5 to 20 years;  
3 patients had grade IV contracture with 
the duration of 8, 11 and 20 years. In 14 pa-
tients, the yeast form of fungi was revealed  
(Fig. 1 a, b, c), and in 2 patients — the blasto-

spores form (Fig. 1 d). The yeast cells had a 
round, round-oval or pear-like shape. They 
were fastened into clusters, budding in sev-
eral directions in the form of whorls or bush-
es (Fig. 1 a, b). Thin yeast cells of elongated 
cylindrical shape were met, both separate-
ly lying and bonded into clusters (Fig. 1 c).  
Cell sizes ranged from 2 to 7 mcm. A part 
of the cells showed a brightly contrasted 
area in the center with a diameter of about 
25–30% of the cell. The areas of intercellu-
lar contact were less than 0.5 mcm. Both in 
the cases of intact and destroyed contacts, 
a ring-shaped girdle at one end of the cell 
and a bud at the other one were observable.  
The blastospores had a spherical shape 
with a diameter of about 1 mcm and were 
arranged in the form of bunch-like clusters 
(Fig. 1 d). Destruction of the palmar aponeu-
rosis connective tissue appeared in the form 
of loosening, stratification and the forma-
tion of cavities (zones of lysis). 

Light microscopy of paraffin sections in 
two of 27 patients revealed the areas of pseu-
domycelium accumulation of mycotic micro-
biota (Fig. 2).

Fig. 1. Fragments of the pathologically altered palmar aponeurosis.  
Scanning electron microscopy: 
a, b, c — yeast cells; 
d — accumulations of blastospores. 
Magnification: a — ×1800, b — ×4300, c — ×3000, d — ×6000
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Discussion

On histological examination, the detec-
tion of fungi is not always possible due to 
the small volume of the biopsy specimen, 
especially because of their low concentra-
tion in the tissues and the focal character of 
the mycotic process. It is not surprising that 
on the light microscopy, the signs of mycotic 
microbiota were detected only in two (7.4%)  
of 27 patients, and on the SEM — in 16 (59%). 
The advantages of SEM are the ability to an-
alyze a large area of a tissue sample (up to  
15 mm2 in our study) and a much higher res-
olution [15]. 

The revealed fungal invasion of the pal-
mar aponeurosis in Dupuytren’s contracture 
is pathogenic, because the detection of the 
budding cells. It is known that budding cells 
are an infectious form of the fungus, and 
pseudomycelium is the form in which the 
fungus exists in tissues [16]. Morphologically, 
the revealed yeast-like fungi were similar to 
the fungal genus Candida. They had an elon-
gated cylindrical or oval pear-like shape and 
under certain conditions could form a primi-
tive mycelium. Also, they possessed a char-
acteristic property called dimorphism. That 

Fig. 2. A fragment of the palmar aponeurosis strand in Dupuytren’s contracture  
with signs of fungal invasion:  
a — the paraffin section stained with hematoxylin and eosin; 
b — Periodic Schiff-Methenamine silver, the fungi are stained black. 
Magnification: a — ×600, b — ×400
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meant they occurred both in the form of 
blastospores and in the form of short or long 
threads [17]. 

The study limitation was the absence of 
immunohistochemical analysis, PCR, and 
immunohybridization. However, the fungi 
were detected by two methods, one of which 
(SEM) made it possible to identify their taxo-
nomic affiliation. This was the characteristic 
form of intercellular contacts, considered as 
a specific ultrastructural feature of Candida 
albicans, despite the pronounced pleomor-
phism of this species [18]. 

The most obvious factor predispos-
ing to candida infection in patients with 
Dupuytren’s contracture is the problem of 
skin folds hygiene because of persistent de-
formity of the hand, advanced age and co-
morbid status. However, as our pilot study 
showed, the mycotic infection of the palmar 
aponeurosis occurred even in the grade I 
contracture (actually in the absence of con-
tracture), as well as in young patients who 
did not have concomitant diseases. 

The fungal aponeurosis lesion could be 
the result of the disruption of the skin bar-
rier properties in dermal fibromatosis [19],  
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as well as the skin blood supply and innerva-
tion disturbances [20, 21]. The weakening of 
the immune reactivity and antioxidant status 
in Dupuytren’s disease should be considered 
as systemic predisposing factors to fungal in-
fections [22]. 

Complex additional studies are needed to 
comprehensively evaluate the clinical signif-
icance of opportunistic invasive fungal infec-
tion [23] in Dupuytren’s contracture, given 
that these patients are characterized by ear-
lier mortality [24]. 

The SEM allows to visualize and evaluate 
the fungal cells morphology, their shape, size, 
relative position and can be used in diag-
nostic technologies of clinical microbiology.  
The performed study allows to conclude 
that the frequency of mycotic lesions of the 
palmar aponeurosis in the patients with 
Dupuytren’s contracture is high. This must 
be taken into account in the examination and 
treatment protocols. 
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