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The aim of this paper is to know subtle infrastructural alterations of cancer cells per se 
as well as associated tumor stroma of basal cell carcinoma (BCC). From the external 
part of the tumor mass towards the associated stroma a gradually alteration of 
histoarchitecture is remarkable. Basement membrane and hemidesmosomes are severely 
altered or totally abolished. Tumor cells affronted to the stromal microenvironment shed 
extracellular microvesicles. Because of high fragility of tumor associated microvasculature, 
extravasated inflammatory cells become intermingled with tumor cells. Inside of tumor 
mass, particular conduit systems delimited by tumor cells can be detected. A recently 
described cell phenotype termed telocyte is present inside of peritumoral stroma of all 
our investigated cases of BCC. These peculiar stromal cells establish both homo- and 
heterocellular junctions.  
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INTRODUCTION 

Cancer is considered an irreversible disease mainly due to gradually accumulation 

of one or some mutations and/or deregulation of oncogenes and tumor suppressor 

genes and chromosomal abnormalities. This model corresponds to the so called 

somatic mutation theory (SMT) of cancer (Sonnenschein & Soto, 2000, 2014). 

SMT posits that cancer begin with a single mutation in a somatic cell followed by 

successive mutations (Baker % Kramer, 2007). Because many authors reported 

conflictual data versus the SMT, an alternative theory was elaborated termed tissue 

organization field theory (TOFT). TOFT states cancer arises and maintain as a 

result of defective cell-cell and cell-extracellular matrix communication (Soto & 

Sonnenschein, 2004; Baker & Kramer, 2007; Bizzari et al., 2014; Monti et al., 

2022). Some infrastructural aspects observed in this study may contribute to sustain 

also the second theory. The large majority of human cancers have an epithelial 

origin accounting for circa 80% of all malignancies. 
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Like any other type of cancer, skin tumours occur when damaged DNA of 
some epidermal cells is unrepaired and mutations are installed so that affected 
epidermal epithelial cells proliferate uncontrolled. Stratified epithelial epidermal 
cells mainly represented by keratinocytes become in direct contact with the hostile 
environment. Cancer (a malignant tumor) develops as a progressive multi-step 
process in which involved cells undergo consecutive genetic alterations and in 
cooperation with stromal cells gradually acquire phenotypic changes so that 
transformed cells will grow rapidly and uncontroled. Mention must be made that 
there is a body of evidence that alterations in the tumor cells themselves are not 
sufficient to generate a tumor so that an adequate stromal microenvironment is a 
necessary condition (Fusenig et al., 2002; Mueller & Fusenig, 2004; Mirancea & 
Mirancea, 2010a,b). Indeed, a malignant tumor is a complex ecosystem: (1) genetically 
altered neoplastic cells and (2) the associated tumor stroma represented by  
(a) connective tissue cells, imported cells plus (b) extracellular matrix and (3) the 
embedded microvasculature (Fusenig et al., 2002; Mirancea et al., 2013; Moroşanu 
et al., 2013). 

There are two main categories of skin cancer: (1) melanoma and (2) non 
melanoma. Non melanoma skin cancers are mainly comprised of (a) basal cell 
carcinoma (BCC) which accounts for about 80% of all non melanoma skin cancers 
and (b) squamous cell carcinoma (SCC) (Mirancea et al., 2013; Căruntu et al., 
2014). In terms of classification of BCCs, Reiter et al. (2021) showed that the most 
common dermoscopic features of BCC were arborizing vessels (59%), shiny white 
structures (49%), and large blue-gray ovoid nests (34%), which allow the systematic 
classification of BCC histopathologic subtypes. More than 26 different subtypes of 
BCC are known, but the more common types include: nodular, micronodular, 
superficial, morpheaform, infiltrative and fibroepithelial (Basset-Seguin & Herms, 
2020; McDaniel et al., 2021). Because approximately 29% of patients with a 
primary BCC lesion will develop at least one such lesion in their lifetime, it is 
necessary to pay more attention to the profile of risk factors specific to each patient 
in order to have a better view of the differential diagnosis and long-term prognosis 
(Bartos, 2019). Taking into account the histopathological aspects and the molecular 
alterations, it can be stated that the probability of developing BCC is the result of a 
complex cumulation of factors that interact with each other: genetic, phenotypic 
and environmental factors (Dika et al., 2020). 

A tumor is a complex ecosystem formed by neoplastic genetic altered cells 
and associated tumor stroma represented by different cell phenotypes and extracellular 
matrix represented by soluble mater and fibrils. There was a great interest to know 
morphologic aspects of tumor cells per se, so that a growing body of results was 
accumulated (Cheville, 2009; Mirancea & Mirancea, 2010a,b; Mirancea et al., 
2010, 2014; Moroşanu et al., 2013). Nevertheless, there are still unknown subtle 
infrastructural alterations of both tumor and extracellular microenvironment which 
compose the tumour ecosystem. The aim of this paper is to know such peculiar 
abnormalities which accompany tumor development and tumor cell behaviour. 
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Here we report about some original observations obtained by electron microscopic 
investigations of different tumoral specimens from human skin involved in BCC 
development. Our electron microscopic investigation of the basal cell carcinoma 
tumors from all investigated cases provide relevant aspects concerning ultrastructure of 
both tumor cell per se as well as associated tumor stroma, including tumor 
microvasculature and a recently identified cell phenotype termed telocyte. 

MATERIAL AND METHODS 

In order to perform transmission electron microscopic investigations, small 

tissue fragments about 2–3 mm3 from the skin tumors resulted by surgery for 

diagnostic and curative therapy from the patients with clinic diagnostic for Basal 

Cell Carcinoma (surgeon got patients, consent) were processed following the routine 

TEM protocol (Mirancea et al., 2007; Mirancea & Mirancea, 2010a). Semithin 

sections of Epon-embedded tissue fragments were stained with 1% toluidine blue 

for light microscopy. Ultrathin sections were cut using a diamond knife and 

collected on 200 mesh grids and double counterstained with uranyl acetate and 

subsequently lead citrate. The grids were examined by a transmission electron 

microscope JEOL JEM-1400 operated at an acceleration voltage of 80kV. Several 

electron microscopic images were digitally colored. 

RESULTS  

Light microscopy examination 

In spite of the fact that histopathological subtypes diagnosis is very important 

in view of planning patient management, so far, there is no unified and generally 

accepted classification of BCCs (Saldanha et al., 2015). In order to get an 

accurately diagnosis is very important the modality of biological material excision. 

It seems that the whole excision of the presumed malign cutaneous lesion is 

recommended comparing with shave and biopsy specimens because only the whole 

specimen offers the possibility to detect the biological transformation of BCC 

which tends to be much evident at the base and edges of the growing neoplasm 

(Crowson, 2006; Tanese, 2019). Indeed, in almost our investigated BCC cases, 

there is a clear difference in both light and electron microscopic aspects, depending 

on the level of the place we focus microscopic the section: from the external region 

of the tumor mass towards the associated stroma, a gradually alteration of 

histoarchitecture is detectable (Figs. 1–5) (Moroşanu, 2019, PhD thesis). This aspect is 

better visible by electron microscopic examination (Figs. 6–10) (Moroşanu, 2019, 

PhD thesis).  



 Ana-Maria Moroșanu et al. 4 90 

 

 

Fig. 1. An overview shows few tumor strands 

which penetrate inside of the rich epithelioid  

phenotype stroma (see details in Fig. 2 and  

Fig. 3). An islet of tumor cells can be detected  

deeply inside of the stroma (asterisk) (ob. 20x).  

 

Fig. 2 and Fig. 3. A massive mass of tumor at the 

tumor-stroma interface shows at one side large 

columnar cells (asterisks), some of them being in 

mitosis (framed area detailed in Fig. 3, arrows;  

ob. 20x). Many lacunae can be seen between 

palisaded basal cells and adjacent stroma  

(elliptic areas) (ob. 40x). 

 

At the tumor stroma interface, many lacunae can be detected (Fig. 3) (Moroşanu, 

2019, PhD thesis). Such kind of lacunae fused and slit-like (cleft-like) spaces are 

formed (Fig. 4) (Moroşanu, 2019, PhD thesis). Crowson (2006) also reports about 

slit-like (cleft-like) spaces between palisaded basal cells and adjacent stroma in 

different morphological subtypes of BCC. Saldanha et al. (2015) consider that 

presence of lacunae or cleft-like between tumor cells and adjacent stroma contributes 

to differentiate BCC from other tumors.  
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Fig. 4. A very extensive strand o tumor cells 

penetrates deeply inside of a fibrotic stroma. 

Clefts-like are formed by adjacent lacunae fusion 

at the tumor-stroma interface (elliptic areas)  

(ob. 20x). 

 

Fig. 5. Overview from a very large tumor 

showing many cords of tumor cells intermingled 

with restraint strands of stromal tissue. Yellow 

elliptic area indicates a primitive lumen formed 

by coalescence of small lacunae inside of a 

tumor with adenoid (pseudoglandular) while red 

elliptic area indicates necrotic cells inside of the 

tumor strand (ob. 40x). 

Electron microscopic investigation  

In all investigated skin basal cell carcinoma tumors, an overview from the 
external part of the tumor mass towards the associated stroma shows a gradually 
alteration of histoarchitecture. Large nuclei are almost euchromatic and nucleolated. 
Tumor cells still express some of characteristic but impaired infrastructures of the 
normal epidermis: limited as number and impaired as ultrastructure desmosomes, 
totally absence or defective hemidesmososmes, reduced amount of kerain intermedium 
filaments. Some intercellular spaces can be detected (Fig. 6) (Moroşanu, 2019, 
PhD thesis). In the middle of the tumor mass, the paucity of both keratin 
intermedium filaments and desmosomes are remarkable. Moreover, intercellular 
spaces are much numerous and larger (Fig. 7) (Moroşanu, 2019, PhD thesis).  

Inside of the tumor mass much close to the tumor stroma, by hard the 
epidermal cell phenotype as origin of tumor cells can be identified. Very scanty 
keratin intermedium filaments and illusive desmosomes can be detected. In such 
circumstances, numerous and large wide intercellular spaces are formed (Fig. 8) 
(Moroşanu, 2019, PhD thesis).  

At the tumor stroma interface, no basement membrane can be detected but an 
amorphous material is interposed. Hemidesmosomes are missing or defective 
hemidesmosomes can be detected (not shown). Ultrastructurally, two tumor cell 
phenotypes can be distinguished: cells with euchromatic nuclei and cells with 
heterochromatic nuclei. Some tumor cell exhibit cell projected towards the stroma 
suggesting an invasive behavior, but also exhibits some remnants of keratin 
intermedium filaments. Large apparently vide spaces or filled with amorphous 
material are visible at the tumor stroma border (Fig. 9) (Moroşanu, 2019, PhD thesis).  
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Fig. 6. An overview from the external part 
of the tumor mass shows an altered 
histoarchitecture. Large nuclei are almost 
euchromatic and some nucleols (n) can be 
seen. Tumor cells still express some of 
characteristic but impaired infrastructures of 
the normal epidermis: limited as number 
and impaired as ultrastructure desmosomes 
(framed areas), reduced amount of keratin 
intermedium filaments (IFs). Some intercellular 
spaces can be detected (asterisks).  

Fig. 7. A successive overview towards the 
middle of the tumor mass shows a similar 
aspect from the Fig. 6, but the paucity  
of both keratin intermedium filaments 
(KIFs) and desmosomes (framed areas) are 
remarkable. Intercellular spaces (asterisks) 
are much numerous and larger. n = nucleols. 

Fig. 9. At the tumor stroma interface, no 
basement membrane can be detected but an 
amorphous material is interposed (4-point 
stars). Ultrastructurally, two tumor cell 
phenotypes can be distinguished: cells with 
euchromatic nuclei (red ten point stars) and 
cells with heterochromatic nuclei (blue ten 
point stars). One tumor cell with euchromatic 
nucleus exhibits uropodial cell extension 
towards the stroma (five point red arrow) 
while the the rest of cytoplasm (five point 
yellow star) exhibits some remnants of 
keratin intermedium filaments (red arrows) 
around the nucleus. Large apparently vide 
spaces or filled with amorphous material 
(asterisks) are visible at the tumor stroma 
border. Inflammatory stromal cells (PMN) 
in close vicinity to tumor cells can be seen. 

Fig. 8. A succesive image from the middle 
of the tumor mass towards of the tumor 
stroma. By hard the epidermal cell phenotype 
as origin of tumor cells can be identified. 
Very scanty keratin intermedium filaments 
(red arrows) and illusive desmosomes 
(framed areas) can be detected. Intercellular 
spaces are very numerous and some are very 
large (asterisks). n = nucleols. 
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Inflammatory stromal cells in close vicinity to tumor cells can be seen.  

In some areas, extravasated blood cells become intermingled with invasive tumor 

cells (Fig. 9 and Fig. 10) (Moroşanu, 2019, PhD thesis). 

 

 

Fig. 10. An intermingled of tumor cells with extravasated blood cells (Extrav B C). Some 

tumor cells have euchromatic nuclei (ten point stars) with very scanty keratin intermedium 

filaments (red arrows) and remnant desmosome. One tumor cell has a nucleus with large 

blocks of condensed chromatin (white ten point star) while some others are in advanced stage 

of degradation (yellow ten point stars). A tumor cell extension deeply penetrates into adjacent 

                                                         stroma (large arrow). 

 

Very often, small tumor blood vessels are very fragile with large gaps 

between adjacent endothelial cells so that leukocytes and red blood cells will 

extravasate. Moreover, some blood vessels are defective for basement membrane 

and pericytes (Fig. 11 and Fig. 12) (Moroşanu, 2019, PhD thesis).  

Interestingly, inside of tumor mass, particular conduit systems delimited by 

tumor cells still preserving some keratin intermedium filaments and desmosomal 

junctions can be detected. The central part of the conduits is represented by 

collagen fibrils cross sctioned (Fig. 13) (Moroşanu, 2019, PhD thesis). 
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Fig. 11. Between the tumor cells facing tumor 

stroma, desmosomal junctions are missing (white 

elliptic area). A tumor cell exhibit microvesicles 

(red elliptic area). Delivered membrane vesicles 

(red asterisks) can be seen. Basement membrane 

is missing but dense amorphous material is 

deposited (yellow asterisks). No hemidesmosome 

can be detected. A gap in plasma membrane of 

the tumor cell is visible (large arrow). For 

overview see inset a. Tumor cell still express 

keratin intermedium filaments (inset b, KIFs). 

Fig. 12. A very fragile small blood vessel (for 

larger view, see the insert) exhibits endothelial 

cells (E) missing interendothelial junctions so 

that large gaps can be seen (double arrows). 

Small red arrows indicate fragments of basement 

membrane. BVs = blood vessel. RBC = red 

blood cells. 

 

 

 
Fig. 13. A tumor blood vessel exhibits a large gap between two adjacent endothelial cells (E)  

so that a leukocyte (dL) is engaged in diapedesis. An interrupted basement membrane facing 

endothelial cells can be detected (red small arrows). Pericytes (P) are devoid of any basement 

membrane. 
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When present, nucleated telocytes with telopods can be detected inside of the 
tumor stroma but mention must be made, they are relative far from the tumor cells. 
Telocytes esthablish homo- and/or heterocellular junctions (Fig. 14) (Moroşanu, 2019, 
PhD thesis). Fig. 15 (Moroşanu, 2019, PhD thesis) depicts plasma cell membrane 
recombination between a telocyte and a tumor stromal cell. Moreover, at this level, 
microvesicles of different size can be seen but is difficult to know if these originate 
from the stromal cell or are delivered by the telocyte. Fig. 16 depicts a homotypic 
junction between two telopodes located inside of a fibrotic tumor stroma (detailed 
in Fig. 17) (Moroşanu, 2019, PhD thesis). 

 

 

Fig. 14. Inside of tumor mass, there are particular conduit systems (big stars 1 and 2) delimited by 

tumor cells (K1-K5) still preserving some keratin intermedium filaments (KIFs) and desmosomal 

junctions (elliptic areas). The conduits with a core represented by collagen fibrils cross sectioned are 

delimited by plasma membranes of tumor cells (arrows). Empty spaces inside of each conduit system 

can be seen (asterisks). 
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Fig. 15. A nucleated telocyte exhibiting two telopods (red arrows) were detected inside of the tumor 

stroma but relative far from the tumor cells. A stromal nucleated cell (SNC) become in direct contact 

with one telopode.  

Fig. 16. Detail of the framed area in Fig. 15 shows a plasma cell membrane recombination (elliptic 

area) established between telopode (Tp) and tumor stromal cell (SC). Microvesicles of different sizes 

can be seen (red head arrows) but is difficult to know if these originate from the stromal nucleated 

cell (SNC) or are delivered by the telocyte. Csk=cytoskeleton. 

Fig. 17 and Fig. 18 depict a homotypic junction (elliptic areas) between two telopodes (TP 1 and  

TP 2) located inside of a fibrotic tumor stroma. Cg = collagen fibers.  

DISCUSSIONS 

Tumor-stroma interactions. The tumor microenvironment 

Normal human skin (NHS) represented by (1) a pavimentous stratified 

epithelium termed epidermis of ectodermal origin attached to (2) the dermis of 

mesenchymal origin and, more profound, (3) the hypodermis is considered the 

second larger organ of the human body. Skin is a vital organ. The epidermis is the 

first defense line or barrier against environmental injuries for the skin, resting on 

the dermis underneath. In the NHS between epidermis and subjacent dermis there 

is a so called dermal-epidermal junctional zone (DEJZ). At the dermal-epidermal 

interface, a specialized extracellular matrix (ECM) highly organized at the molecular 

level composed of glycoproteins and proteoglycans appears as a continuous anhist 

infrastructure known as the basement membrane (BM) which separates and also 

connects epidermis to the dermis (Hashmi and Marinkovich, 2015). Depletion or 

functional deficiencies of any BM component may be lethal at some stage of 

development or around birth or may induce impairment in the skin function late in 

the life. Skin may be involved in inborn or acquired skin diseases.  

Because ECM functions as a reservoir of various types of growth factors, 

cytokines and chemokines, the intense remodeling process it undergoes in cancer 

affects the processes of angiogenesis, proliferation or cell mobility, by specifically 

regulating signaling pathways (Jarvelainen et al., 2009; Chen and Nunez, 2010; 

Kavasi et al., 2022). 

Histoarchitecture and ultrastructure of the epithelial tumor.  

Cell-cell relationships inside of tumor 

During normal skin morphogenesis as well as in in vitro reconstructed skin 

equivalents a permanent interplay exists between epithelial cells and adjacent 

fibroblast cells (Mackenzie, 1994; Stark et al., 2001; Marionnet et al., 2006).  Now 

days appears more clearly that associated stroma to the tumor plays a major role in 

tumor initiation, tumor growth and invasive behaviour of malignant cells during 
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metastasis (Mueller & Fusenig, 2004; Mirancea et al., 2010, 2014). That is the 

reason why we focus our electron microscopic investigations also on the tumor 

stroma. Interestingly, in this context electron microscopic examination showed that 

inside of tumor mass there is a gradually change of tumor cell phenotype so that, 

cells located at the tumor-stroma interface are ultrastructurally very different from 

the tumor cell located at the tumor external surface (opposite and far from the 

stromal tissue).  

This study related to some peculiar ultrastructural alterations detected in 

some histiotypic human skin basal carcinoma both inside of tumoral mass as well 

as associated tumor stroma. In all investigated cases a severe histoarchitecture 

disarrangement of the epidermal tumor cells is remarkable (Figs. 6–7) (Moroşanu, 

2019, PhD thesis). The paucity of desmosomal junctions and associated keratin 

filaments may partially explain this aspect (Fig. 8) (Moroşanu, 2019, PhD thesis). 

In fact, loss of adhesive regulation is a hallmark of almost invasive carcinoma 

types, a prerequisite to dissemination in ectopic places to form secondary tumors 

(Kimura et al., 2007; Mirancea et al., 2013, 2014; Moroșanu et al., 2013). 

Basement membrane at the tumor stroma interface 

In normal human skin the DEJZ is represented by specific type molecules 

arranged in particular infrastructures: hemidesmosomes (integrin, bullous 

pemphigoid 180 kDa and 230 kDa, HD 1/plectin, basement membrane (laminin 

and type IV collagen) and anchoring fibrils (type VII collagen) (Mirancea et al., 2001, 

2010; Mirancea & Mirancea, 2010a; Neve et al., 2014; Hashmi & Marinkovich, 

2015). Basement membrane is a potential source and bifunctional for pro- and 

antiangiogenic molecules (McDonald & Baluk, 2002; Neve et al., 2014).  

DEJZ is severely altered during epidermal carcinogenesis so that, accordingly 

with the tumor progression BM becomes illusive or even totally disappearing  

(Figs. 9, 10) (Moroşanu, 2019, PhD thesis). When present, it appears as redundant 

patches of basement membrane. In fact, DEJZ alteration is a hallmark of a bad 

evolution of skin BCC. 

Alteration of hemidesmosomal junctions 

BM alteration is associated with another important abnormality, namely 

absence of hemidesmosomal junctions or presence of defective hemidesmosomes. 

Either absence or defective hemidesmosomes were also reported in BCC and SCC 

(Mirancea et al., 2010; Moroşanu et al., 2013). 
Absence of hemidesmosomes, BM and anchoring fibrils may explain the 

lacunae ad slit-like stromal retraction characteristic in BCC (Crowson, 2006). 
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The tumor microenvironment and inflammatory cells  

inside of the tumor stroma 

A solid tumor is a site of chronic inflammation. Inflammatory cells are 
coming from the blood flow in response to the pro-angiogenic factors delivered 
from the tumor cells and their accomplices from the tumor microenvironment 
(Mueller & Fusenig, 2004).  In all our investigated cases of BCC, especially at the 
tumor-stroma interface we detected altered (fragile) microvasculature and, consequently 
extravasated free inflammatory bold cells become in close contact with tumor cells, 
as is depicted in Fig. 9 and Fig. 10 (Moroşanu, 2019, PhD thesis). Similar aspects 
were reported by Mirancea et al. (2014) and Constantin et al. (2015) in both 
neuroendocrine and exocrine pancreatic tumors. In an elegant experimentally study, 
Arwert et al. (2010) demonstrated that differentiated epidermal cells triggered by 
inflammatory infiltrate can initiate tumor formation without reacquiring the ability 
to divide, by recruiting undifferentiated cells to become incorporated into the tumor 
and form its proliferative compartment.  

Shedding membrane vesicles 

There are many players involved in cell-cell and cell-extracellular matrix 
communications. Very tightly mechanisms of control represented by autocrine and 
paracrine factors maintain normal local tissue homeostasia. Now is well stated that 
bioelectric signals play a major role in cell-cell communications (Lobikin et al., 
2012). Moreover, small lipoprotein sacks termed extracellular vesicles (ECVs) 
produced by all body cells and a special cell phenotype called telocytes present and 
described in almost all organs (Popescu et al., 2005, 2010; Rusu et al., 2012a; 
Mirancea et al., 2013) are added to the list of mediators involved in cell-cell and 
cell-extracellular matrix. Almost eukaryotic cell phenotypes release into their 
microenvironment, including blood and body fluids, a heterogeneous mixture of 
vesicular (infra)structures organelle-like, often termed extracellular (micro)vesicles 
(ECMVs) or extracellular organelles (Mathivanan et al., 2010). ECMVs which 
include (1) exosomes, (2) shedding membrane vesicles, (3) apoptotic blebs are 
spherical bilayered proteolipids vesicles with a mean diameter of 20-1.000 nm. 
Exososmes are formed inside the cell in multivesicular bodies, whereas the other 
two types bud off from the plasma membrane (Smythies, 2015). These are generated 
via diverse biological mechanisms triggered by diverse pathways involved in 
different cellular activities: intercellular communications, pathogenesis including 
oncogenic transformation etc. Now is well documented that EMCVs contain 
bioactive molecules as growth factors and their receptors, adhesion molecules, 
signaling molecules, DNA, mRNA, microRNA sequences, proteases, lipids so that 
ECMVs appear as bioactive cargoes which play important roles in patho-physiology, 
including facilitation of tumor growth (Hendrix & Hume, 2011; Lee et al., 2011; 
Cismașiu & Popescu, 2015; Kok and Yu, 2020).  
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In almost all our investigated cases of BCCs as well as SCCs we detected 
shedded microvesicles by tumor cells (Mirancea et al., 2010, 2013). Cancer cells 
release or deliver large amounts of ECMVs which can be transferred also to non-
transformed cells (stromal cells as fibroblasts, endothelial cells and to the 
inflammatory infiltrated cells). Such events may contribute to tumor angiogenesis 
as well as to tumor migration, invasion and ectopic dissemination in order to 
develop secondary tumor (metastasis), drug resistance, and cancer stem cell hierarchy 
(Lee et al., 2011). 

Microvasculature 

Like in many other tumor types, in our investigated patients diagnosed with 
basal cell carcinoma in different degrees, we observed leakiness of tumor vessels 
(Fig. 11 and Fig. 12) (Moroşanu, 2019, PhD thesis). There is a general agreement 
that tumor blood vessels are abnormal, namely (1) defective and leaky endothelium, 
(2) impaired associated basement membrane or redundant layers of basement 
membrane as a continuous vascular remodeling and (3) dissociation of pericytes 

(McDonald & Baluk, 2002; Stratman et al., 2009; Stratman & Davis, 2012). Low-
molecular-weight vascular-disrupting agents induce severe damage of the tumor 
associated microvasculature causing an extensive tumor necrosis while the blood 
vessels in normal tissues remain relatively intact (Tozer et al., 2005). The evaluation of 
the microvasculature and its status is even a tool in establishing the differential 
diagnosis, the subtypes of BCC and their aggressiveness, namely by the dermoscopic 
evaluation of the vascular model (Lupu et al., 2019). 

Tumor microvasculature is abnormal in their constitution as is depicted in 
Fig. 11 and Fig. 12 (Moroşanu, 2019, PhD thesis). That appears leaky with remarkable 
increased vascular permeability, so that, both red and white blood cells disseminate 
inside or in peritumoral spaces (Mirancea et al., 2010; Stratman & Davis, 2012; 
Mirancea et al., 2014; Constantin et al., 2015). Consequently, delivered inflammatory 
blood cells become rich sources of pro-inflammatory agents, a prerequisite for the 
well known tumor status as a disease that do not heal (Dvorak, 1986). 

Conduit system 

In one of the skin BCC case we investigated, a special structure termed 
conduit system was detectable. Such kind of conduits has been described for lymph 
nodes, spleen and thymus (Sixt et al., 2005; Drumea-Mirancea et al., 2005; 
Roozendaal et al., 2008, 2009; Mirancea & Mirancea, 2010a). A conduit of lymph 
nodes and spleen is composed of a network of collagen fibers with periodicity 
enwrapped by fibroblastic reticular cells (Drumea-Mirancea et al., 2005). Immune 
electron microscopic examination of a conduit system detected inside of the human 
thymus showed that such kind of 3-D tubes are represented by fibrillar collagens 
surrounded by a laminin-5-containing membrane (Drumea-Mirancea et al., 2005). 
Moreover, desmosomal junctions were detected (Drumea-Mirancea et al., 2005; 
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Mirancea & Mirancea, 2010a). Different from the above more complex conduit 
system, in our skin BCC case we investigated, a conduit system also exhibit a core 
of fibrillar collagens, but the basement membrane is missing, so that, only plasma 
membranes of tumor cells surround fibrillary collagen and, associated soluble 
extracellular micromedium. One the other hand, also epithelial cells namely tumor 
keratinocytes exhibit defective desmosomes and some intermedium filaments but 
no hemidesmosome or hemidesmosome-like junction is detectable. Inside of a 
conduit some apparently wide spaces can be seen (Fig. 13) (Moroşanu, 2019, PhD 
thesis). Mention must be made that, from our best knowledge, so far, this is for the 
first time when such particular structure is detected and described in a case of 
BCC. These unique structures seem to play an important role for the transport of 
fluids and some low weight soluble molecules as cytokines, chemokines (Sixt  
et al., 2005; Drumea-Mirancea et al., 2005; Roozendaal et al., 2008; Roozendaal  
et al., 2009; Morgado et al., 2020; Novkovic et al., 2020).  

Telocytes 

Recently, a new interstitial/stromal cell phenotype termed telocyte presents 
inside of almost all tissue type gain a lot of interest. Telocytes (TCs) have been 
described in the interstitium of many normal tissues as heart (Popescu et al., 2005; 
Popescu & Faussone-Pellegrini, 2010; Rusu et al., 2012b), skin (Rusu et al., 2012 a), 
esophagus (Rusu et al., 2012c), trachea (Rusu et al., 2012d), uterus (Roatesi et al., 
2015) or tissues involved in different diseases as heart failure (Richter & Kostin, 
2015), oviduct disease (Yang et al., 2015a,b), skin diseases (Mirancea et al., 2013; 
Manole et al., 2015), human brain tumor (Mirancea et al., 2022). So far, ultrastructural 
characteristics remain the modality for precisely identification of TCs (Popescu  
et al., 2010; Mirancea et al., 2013). A specific Immuno Histo Chemical (IHC) 
marker has not yet been found, but several IHC markers have been found that have 
variable expression in TCs from different tissues (Roatesi et al., 2015). The 
immunophenotype of TC includes double immunostaining with CD34/CD117/Kit 
(mainly for cell body) or CD34/vimentin (mainly for telopodes). TC may also 
express caveolin -1, CD44, NOS-2, desmin, cadherin-11 and PDGF-R beta 
(Popescu & Nicolescu, 2013). In vitro, in primary culture, cardiac TCs were 
positive for CD34/c-kit, CD34/vimentin, and CD34/PDGFR-
mesenchymal maker CD29 (Bei et al., 2015 b).  

We also detected this special cell phenotype, namely telocyte, inside of tumor 
stroma in our investigated cases of BCC (Figs. 14-17) (Moroşanu, 2019, PhD 
thesis). TCs were detected relative far from the tumor cells. There is a body of 
evidence that TCs might be involved in many physiological and pathological 
processes. By their homocellular junctions TCs connect each other (Fig. 16 detailed in 
Fig. 17 – Moroşanu, 2019, PhD thesis) while via hetero-cellular junctions TCs can 
be connected with other stromal cells (Fig. 14 detalied in Fig. 15 – Moroşanu, 
2019, PhD thesis) as endothelial cells, nerve ending, putative stem cells, mast cells, 
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macrophages, fibroblasts etc. By homo- and heterocellular junctions, TCs can form 
an interstitial 3D network able to modulate tissue homeostasis and development as 
well as pathogenesis of some disorders. Moreover, owing to their close relationship 
with stem cells and or/progenitor cells in almost all tissue types as was reported in 
heart (Popescu, 2011), skin (Ceafalan et al., 2012). TCs influence/support tissue 
regeneration (Mirancea et al., 2013; Manole et al., 2015; Smythies, 2015; Bei et al., 
2015a; Cismașiu & Popescu, 2015). Smythies & Edelstein (2014), consider that 
TCs network might be well regarded as a very primitive nervous system. TCs may 
be involved in morphogenetic bioelectrical signalling (Edelstein & Smythies, 
2014). Mention must be made that TCs damages, reduced number of telocytes  
per se as well as the 3-D interstitial architectural alteration by reduced number of 
telocytes homo- and heterocellular junctions have been reported in different 
pathologies as cardiac diseases, skin cancers etc. (Mirancea et al., 2013; Moroșanu 
et al., 2013; Manetti et al., 2014; Yang et al., 2015a,b; Richter & Kostin, 2015; 
Díaz-Flores et al., 2021).  

TCs are able to release extracellular vesicles which may play a role in 
intercellular communications, cell signaling, maintaining tissue homeostasis (Mirancea 
et al., 2013; Cretoiu & Popescu, 2014). Fig. 15 (Moroşanu, 2019, PhD thesis) 
depicted a heteocellular junction between a telocyte and a stromal cell where 
plasma cell membranes recombinate and microvesicles are present in way to be 
delivered. Such kind of extracellular organelles are considered to be involved in 
paracrine long distance signaling (Popescu, 2011; Cretoiu et al., 2012; Mirancea  
et al., 2013). 

There are many reports which emphasize that telocytes play a major role as 
integrators of many intercellular functions in normal tissue (Smythies, 2015), as 
well as in tissues involved in different pathologies, including tumor development 
(Mirancea et al., 2013; Moroşanu et al., 2013; Manetti et al., 2014, 2015). In a very 
recently published paper Mirancea et al., (2022) emphasize that inside of the human 
severely altered brain tumor stroma many telocytes still keeping their homocellular 
junctions are visible, suggesting a kind of mechanically protection against aggressive 
growth of the tumor brain. 

CONCLUSIONS 

Our study pointed out some original relevant dynamics alterations of the 
tumor stroma interface. Basement membrane and hemidesmosomes are severely 
altered or totally abolished. Vesicular (infra)structures organelle-like termed 
extracellular (micro)vesicles are released by tumor cells at the tumor-stroma 
interface. Tumor associated capillary are often devoid of basement membrane and 
pericytes so that extravasated inflammatory cells become intermingled with tumor 
cells. Inside of tumor mass, particular conduit systems delimited by tumor cells can 
be detected. A recently described interstitial/stromal cell phenotype termed telocyte 
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is present inside of peritumoral stroma of all our investigated cases of BCC. These 
peculiar stromal cells, mostly located far from the tumor cells, establish both 
homo- and heterocellular junctions.  
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