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ABSTRACT 
Head and neck squamous cell carcinomas (HNSCCs) are the sixth most common cancers in the world. Investigations were carried out in 
order to characterize by transmission electron microscopy(TEM) technique,three cases of oropharyngeal and laryngealsquamous cell 
carcinoma (stages T2, T3 and T4)and to assess their ultrastructural characteristics. Both the tumoraltissue, and the tumor surrounding 
tissue have been analyzed. The results revealed some characteristic features of tumoral tissue organization, reflecting major changes in 
cell metabolism and cell division mechanism, making possible high cell proliferation rates. Due to advanced stages of malignancy and  
tumoral cell aggressiveness, the tissue surrounding the tumor zone, considered nontransformed at visual inspection during the surgical 
intervention, appeared, in two of the three investigated patients, invaded by tumoral cells. 
Keywords: oropharyngeal cancer, laryngeal cancer, cell ultrastructure, tumoral invasion, amitosis. 

1. INTRODUCTION 
 Head and neck squamous cell carcinomas (HNSCCs) are 
the sixth most common cancer in the world [1, 2]. Despite 
significant advances in the treatment modalities (surgery, 
radiotherapy, and chemotherapy), the 5-year survival rate 
remained below 50% in the past 30 years [3].  HNSCC patients 
with early clinical stages (stages I and II) have similar survival 
rates, within a 5-year period, the survival rate being between 70% 
and 90%, regardless of location [4].  In contrast, HNSCC patients 
with advanced clinical stages (stages III and IV) display 
completely different survival rates depending on the histological 
type of the tumor and its location. Although in the period between 
1970 -1990 significant progress has been observed after combined 

treatments (chemotherapy and postoperative radiotherapy), a 
number of statements currently remain valid concerning HNSCCs 
[5, 6 ], i.e. i) almost two-thirds of HNSCC patients have advanced 
forms (stages III and IV) of the disease at diagnosis  [7]; ii) 50% 
of the patients die of within the two years following initial 
diagnosis; iii) every year, 5% of the patients develop recurrent 
tumors [8-10].  Therefore, novel approaches seem to be required 
to improve therapy results against this challenging disease. The 
purpose of this study was to characterize by transmission electron 
microscopy (TEM)three  cases of oropharyngeal and laryngeal 
squamous cell carcinoma (stages T2, T3 and T4)and to assess their 
ultrastructural characteristics. 

2. EXPERIMENTAL SECTION 
 Biological material was provided by the Oto-Rhyno-
Laryngology Clinic of the Ilfov County Emergency Hospital. This 
material has been represented by tissue fragments from 
tumorssurgically removed from three patients with neoplasia of 
oropharynx and larynx. The investigated patients gave the written 
informed consent for their biological samples (tissue fragments) to 
be used for cytological investigations, considering the requested 
confidentiality on their identity.  
 For ultrastructure analysis by TEM, the biological material 
was fixed in 4% glutaraldehydein cold (40C) sodium cacodylate 
buffer 0.1 M, pH = 7.4 for 4 hours, and post-fixed for 90 

minutesin 1% osmium tetraoxide, at 40C, followed by washing in 
sodium cacodylate buffer 0.1 M, 3 x 10 min, at 40C, and then in 
cold (40C) distilled water, 2 x 10 min. Dehydration was performed 
in a gradual succession of ethanol solutions (30%, 50%, 70%, 
90%, 95%, 100%), and thererafter the tissue samples were 
embedded in resin via propylene oxide. After polymerization, the 
tissue was sectioned on an ultramicrotome LKB using a diamond 
knife. The sections were stained with a saturated Reynold's 
solution of uranyl acetate and lead citrate, then examined with 
Philips 201 andJeol-JEM 1011 transmission electron microscopes. 

3. RESULTS SECTION 
The tissue analysis by TEM has revealed some of 

theultrastructural features of thetumoraltissue, and of the tissue 
surrounding the tumor, which was considered normal at the visual 
inspection during surgery. To characterize the overall tissue, semi-
fine sections were made to identify areas showing pathological 

changes.Tumor tissue itself appeared to have a disorganized 
structure. Desmosomes and tonofibrils are two important 
categories of intra- and intercellular junction elements. The size of 
desmosomes and the number of tonofibrils varies according to  
cell differentiation degree (fig. 1-2).  
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Figure 1.Oropharynx squamous cell carcinoma  
moderately differentiated. Tumoral cells with gigantic 
nuclei and big nucleoli  have junctional complexes within 
the cell (prominent desmosomal plaque or ”desmosom-
like” jonctions) forming numerous intercellular bridges. 
 

 
Figure 2.Oropharynx squamous cell carcinoma  
moderately differentiated. Area with tonofilaments and 
intercellular bridges.Tumoral cell having polyribosome 
formations and  large mitochondria with few cristae. 

 
Figure 3.Hypertophic nucleolus in a tumor cell nucleus 
(oropharynx squamous cell carcinoma moderately 
differentiated). Round fibrillar centers with various sizes,  
are surrounded by the fibrillar (ribosomal genes) and 
granular materials (the site of initial ribosomal assembly, 
contains densely packed pre-ribosomal particles) 

 
Figure 4.Tumoral cell with trilobated nucleus and 
numerous nucleoli (pharyngo-larynx squamous cell 
carcinoma). 

 
Figure 5.Central area of intense keratinization in 
oropharynx squamos cell carcinoma. 

 
Figure 6.Nuclei with atypical shapes, nuclear fragments, 
lipid inclusions. The arrow shows a possible amitotic 
proces (pharyngo-larynx squamous cell carcinoma).  
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 Decrease in the number of desmosomes and of cytoplasmic 
tonofibrilsis an indication of loss of cell differentiation 
(phenomenon called dedifferentiation) as a consequence of 
neoplastic transformation. 

Tumoral cells have a high nucleo-cytoplasmic ratio due to 
the nuclear hypertrophy caused by endoreplication process which 
is frequently reported in malignant cells, generating endopolyploid 
nuclei. Nucleoli hypertrophy is also characteristic forneoplastic 
cells [11]. This phenomenon reflects an increased ribosome 
biogenesis, in order to maintain high metabolic rates in tumoral 
cells, making possible their high proliferation rates (fig. 3).  
Nuclei with atypical dimensions and shapes, sometimes 
multilobated (fig. 4) are a frequent presence in the tumoral tissue, 
sometimes next to keratinized areas (fig. 5). 

The lining of the upper aero-digestive tract responds 
initially to the risk factors (alcohol, tobacco) by hyperplasia and 
keratinization. In differentiated neoplasms, the epithelium surface 
is covered with a layer of keratin which may be missing in poorly 
differentiated forms.  

 
Figure 7.Nuclei with atypicalshapes,having many nuclear 
membrane invaginations. 

 
Figure 8.Tumoralmultinucleated cell; the unequal size 
nuclei have visible nucleoli. In the nucleus from the 
bottom of the image, appears a narrow invagination 
(pharyngo-larynx squamous cell carcinoma). 

  
Figure 9.Three nuclei with various sizes.In the big 
nucleus from the right side,the degraded chromatin content 
is visible. The arrow shows a nucleolus andits nucleolar 
organizer. 

 
Figure 10.Tumoral cell with bilobated nucleus or with 
two nuclei. There are vizible nuclei. The cytoplasm is 
highly vacuolated. 

 
Figure 11.Tumoral necrosis area – pharyngo-larynx 
squamous cell carcinoma. Cellular debris and PMN 
leukocyte infiltration are visible. 

Crissman (1989) describes a particular histopathological 
aspect of keratinizing dysplasia, represented by  keratosis and 
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hyperplasia of the squamous epithelium, with disruption of cell 
maturation, involving the entire or partial layers of the epithelium, 
with individual cell keratinization ((dyskeratosis) and the presence 
of extracellular pearls of keratin, in basal and medium-sized areas 
of epithelium [12]. 

 
Figure 12.Tumoral area withinfiltrating leukocytes PMNs 
– pharyngo-larynx squamous cell. 

Hyperploid nucleus of tumoral cells undergo amitosis by 
fragmentation; the amitotic division tendencyis reflected by the 
presence of multilobated nuclei generated as a result of nuclear 
membrane invagination; amitosis generatesunequal size nuclei, 
having atypical shapes (figs. 6 – 10). 
 Due to unbalanced distribution of chromatin, nuclei 
resulted by amitosis frequently suffer pyknosis (irreversible 
heterochromatinization - condensation of chromatin); such 
pyknotic nuclei appear in cells undergoing apoptosis or necrosis 
(figs.11, 12). Leukocyte infiltration in the tumoral tissue is also a 
frequently encountered  aspect (fig. 11, 12, 13). 

In advanced stages of tumor growth, altered tissue 
organization is obvious (fig. 13, 14). In some of our images, 
groups of cells can be seensurrounded by capillaries from the 
microvascular network of the tumor (fig.13). 

 
Figure 13.Pharyngo-larynx squamous cell carcinoma. In 
the central area of the image, a group of tumoral cells can 
be seen, surrounded by capillaries from the microvascular 
network of the tumor; in this group there is a cell with a 
giant hyperploid,multilobatednucleus, possibly in course 

of fragmentation, which occupies nearly all of the cellular 
space; there are also cells with pyknotic nuclei. 

Among the most evident ultrastructural aspects in tumoral 
tissue are an altered tissular organization, with areas of 
vacuolation and necrosis, as well as the structural peculiarities of 
the nuclei of malignant cells which have very high rates of 
proliferation. Cohesion of epithelial tumor cells is due to the fact 
that tonofibrils are in contact with the adjacent cell cytoskeleton 
by attaching tonofibrils to desmosomes, as describing by Brian 
(2013) [13]. He states that in the pictures with low magnification, 
and partly for reasons of orientation, desmosomes are not always 
immediately recognisable, sometimes looking rather like 
amorphous dense granules.  
 Clearly explained by Brian, the presence of numerous 
spherical cytoplasmic vacuoles is having a role in the formation of 
the pseudovascular spaces that are characteristic for this type of 
tumor. Intercellular bridges are a special type of junction of tumor 
cells, which increases the degree of cohesion but also allows the 
migration. Their presence is correlated by Dickersin (1999) with 
occurrence of edema [14].  
 

 
Figure 14.Tumor necrosis area - pharyngo-larynx 
squamous cell carcinoma. Visible cellular debris and 
picnotic cell nucleus. 

Structurally, among the most significant aspects of tumoral 
cells is the presence ofhyperploid nuclei, and also of nuclei with 
atypical shapeshaving variable chromatin content, which suggests 
that hyperploid nuclei of tumoral cells divide not only by mitosis, 
but may also suffer an amitotic division, through fragmentation. 
Amitotic division does not imply the formation of a 
microtubularspindle necessary for chromosome orientation, 
thusamitosis does not ensure a balanced distribution of genetic 
material in the two resulting nuclei. However, this simple division 
is advantageous for the neoplastic cells because it ensures their 
rapid proliferation. Amitosis phenomena are characteristic for very 
aggressive tumor cells that are selected in the late stages of 
neoplastic growth. Cells with nuclei that contain incomplete sets 
of genes, can no longer proliferate, they suffer apoptosis or 
necrosis. High polyploidy status of malignant cell nuclei can 
trigger the transition from mitosis to amitosis mechanism due to 
quantitative and qualitative genetic imbalance, which is installed 
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after the increase, above a certain limit, of the the amount of 
chromatin quantity. Chromatin altered structural features signify 
the installing of degradation processes in advanced stages of 
tumoral growth. 

The neoplastic cells exhibit alterations in the structure and 
expression of protooncogenes and of tumoral suppressor genes, 
inducing the loss of proliferation control mechanisms, and also the 
change of ribosome biogenesis rate (Maggi, 2005) [15]. 
Ribosomal biogenesis rate may contribute to the neoplastic 
transformation by changing the translation rateof various proteins. 
Quantitative imbalance of proteins is important in the genesis of 
neoplasia. This process has been observed also by 
Montanaro(2008) [16]. Hypertrophy of nuclei and increased rates 
of ribosome biogenesis were observed in mamalian cells 
stimulated to proliferate, normally as a result of higher 
requirements for cell biosynthesis.  

 

 
Figure 15.Muscle tissue from the “safety zone”- 
peritumoral tissue. Infiltrated tumor cells can be observed, 
presenting nuclei with variable sizes. In the center of the 
image, a cell whose nucleus contains chromatin debris. 

 
Figure 16.Peritumoral muscle tissue with tumoral cell 
infiltrate: two tumoral cells, containing atypical nuclei 
with irregular shapes and variable chromatin content.  

 
Figure 17.Peritumoral tissue with tumoral infiltrate. Early 
stage apoptosis ina tumoralcell: visible cell content 
degradation. 

 
Figure 18.Peritumoral muscle tissue.A mastocyte is 
visible in the central zone of the image. On the lower part 
of the image, there is a tumoral cell with its atypical 
nucleus. 

 

Figure 19.Peritumoral tissue.In the center of the image, 
apeculiar trilobatednucleus, possible of a neutrophil. 
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Figure 20.Peritumoralmuscle tissue.Polymorphonuclear 
Leukocyte (PMN) infiltrate. 

 Mitochondria with fewer than normalnumber of cristae 
appear as a consequenceof hypoxia, the high level of neoplastic 
cell multiplication being not correlated with angiogenesis 
(formation of intratumoral vascular network) level. Inhibition of 
enzymes of the respiratory electron-transporter chain, in the 
internal membrane of the mitochondria, is compensated by 
stimulation of glycolysis. An intense glycolysis compensates 
mitochondrial dysfunction,providing in a short time enough 
energy for the metabolism of tumoral cells, thus ensuring their 
high proliferation rates;the glycolysis final product, pyruvate, is 
redirected toward synthesis of lipids which are necessary for the 
cellular membranesassembly;by producing lactic acid, tumoral 

cells create an acidic microenvironment that provides a 
competitive advantage forthem, this acidic environment being 
toxic for the non-malignant cell populations. Gogvadze (2008) 
argues that activation of the glycolytic pathway makes the external 
mitochondrial membranes less permeable and therefore less 
sensitive to apoptosis [17]. Hashemipour and colab. (2013) 
suggest a possible relationship between the number of cigarettes 
consumedper day and the decrease in cellular diameter as well as 
the increase in nuclear diameter (nuclear/cytoplasmic ratio 
inversion) of epithelial cells, and higher rates of epithelial cell 
keratinization in the oral cavity [18].  

The presence of leukocyte infiltration, the relative cohesion 
of the squamous cells, atypical nuclei, a large number of atypical 
cells in mitotic division were highlighted by Stelow and Mills 
(2005) [19]. In the late stages of tumor growth, the dominant 
process is necrosis of tumor mass,due to a growth rate 
exceedingthatof angiogenesis. 

The peritumoral tissue, having a macroscopic normal 
aspect, in the TEM analysis showed the presence of neoplastic 
cells infiltrates (figs. 15-17); leukocyte infiltrates have also been 
observed (fig. 18-20). Due to the vicinity to the tumor, and also to 
the presence of tumoral cells- and leukocyte infiltrates,the tissue 
adjacent to oropharyngeal / laryngeal tumor reveals ultrastructural 
features that suggest a certain reactivity to the soluble factors 
released by neoplastic and white blood cells. These soluble factors 
induce inflammation of the tumoral and peritumoral tissues, 
persistant inflammation sustaining the tumoral growth. 

 
4. CONCLUSIONS 
 Malignancies of the oropharynx and larynx are highly 
aggressive tumors, since in many patients relapsesoccurrshortly 
after excision of the primary tumor (after a few months up to two 
years). Among the most important causes of aggressiveness of 
these tumors are the inflammationpersistance in the upper aero-
digestive tract (especially in chronic alcohol drinkers and tobacco 
smokers) which induces and promotestumorigenesis, and also, 
tumor late diagnosis. In most cases, neoplasia is diagnosed when 
the tumor reaches largesizes and advanced levels of 
dedifferentiation. In such cases, an effective removal of the 
primary tumor is no longer possible due to infiltration of tumoral 
cells in the surrounding tissues.  
 In two of the three studied cases reported in this paper, the 
ultrastructural aspect of the peritumoraltissues reflects a process of 
invasion of tumoral cells in the tumor surrounding tissues, as a 
result of the aggressive character of malignant oropharyngeal and 
laryngeal neoplasms, at least in the advanced stages of tumoral 
growth.  
 The profound altered organization of tumoral tissue itself, 
as we have observed, represents the result of cellular 

dedifferentiation and loss of cellular metabolism- and proliferation 
control. There are some characteristics displayed by the tumoral 
cells, that reflect this control loss: (I) the presence of cells with 
hyperploid multilobated nuclei, and also of cells with two or more 
nuclei with irregular shapes and variable dimensions due to their 
inbalanced chromatin content; this aspects reflect the transition of 
these hyperploid nuclei, from mitosis to amitosis – a simpler and 
faster division mechanism; (II) hypertrophied nucleoli of 
neoplastic cells reflects an increased rate of ribosome biosynthesis, 
sutainingthe accelerated metabolism and proliferation of these 
cells; (III) mitochondria with altered cristae system become 
ineffective in aerobic respiration, the tumoral cells making the 
switch to glycolysis – a mechanism that ensures, in a short time, 
enough energy to sustain the tumor cells metabolism and a high 
cell proliferation rate; (IV)when the tumor growth (by an 
increased cell proliferation rate) exceedes tumor angiogenesis 
(formation of tumor vascularization), the inadequate blood supply 
in tumoral tissue causes necrosis, a phenomenon which is more 
frequent in the late stages of tumorigenesis. 
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Head and neck squamous cell carcinomas (HNSCCs) are the sixth most common cancers in the world. Investigations were carried out in order to characterize by transmission electron microscopy(TEM) technique,three cases of oropharyngeal and laryngealsquamous cell carcinoma (stages T2, T3 and T4)and to assess their ultrastructural characteristics. Both the tumoraltissue, and the tumor surrounding tissue have been analyzed. The results revealed some characteristic features of tumoral tissue organization, reflecting major changes in cell metabolism and cell division mechanism, making possible high cell proliferation rates. Due to advanced stages of malignancy and  tumoral cell aggressiveness, the tissue surrounding the tumor zone, considered nontransformed at visual inspection during the surgical intervention, appeared, in two of the three investigated patients, invaded by tumoral cells.
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	Head and neck squamous cell carcinomas (HNSCCs) are the sixth most common cancer in the world [1, 2]. Despite significant advances in the treatment modalities (surgery, radiotherapy, and chemotherapy), the 5-year survival rate remained below 50% in the past 30 years [3].  HNSCC patients with early clinical stages (stages I and II) have similar survival rates, within a 5-year period, the survival rate being between 70% and 90%, regardless of location [4].  In contrast, HNSCC patients with advanced clinical stages (stages III and IV) display completely different survival rates depending on the histological type of the tumor and its location. Although in the period between 1970 -1990 significant progress has been observed after combined treatments (chemotherapy and postoperative radiotherapy), a number of statements currently remain valid concerning HNSCCs [5, 6 ], i.e. i) almost two-thirds of HNSCC patients have advanced forms (stages III and IV) of the disease at diagnosis  [7]; ii) 50% of the patients die of within the two years following initial diagnosis; iii) every year, 5% of the patients develop recurrent tumors [8-10]. 	Therefore, novel approaches seem to be required to improve therapy results against this challenging disease. The purpose of this study was to characterize by transmission electron microscopy (TEM)three  cases of oropharyngeal and laryngeal squamous cell carcinoma (stages T2, T3 and T4)and to assess their ultrastructural characteristics.



2. EXPERIMENTAL SECTION



	Biological material was provided by the Oto-Rhyno-Laryngology Clinic of the Ilfov County Emergency Hospital. This material has been represented by tissue fragments from tumorssurgically removed from three patients with neoplasia of oropharynx and larynx. The investigated patients gave the written informed consent for their biological samples (tissue fragments) to be used for cytological investigations, considering the requested confidentiality on their identity. 

	For ultrastructure analysis by TEM, the biological material was fixed in 4% glutaraldehydein cold (40C) sodium cacodylate buffer 0.1 M, pH = 7.4 for 4 hours, and post-fixed for 90 minutesin 1% osmium tetraoxide, at 40C, followed by washing in sodium cacodylate buffer 0.1 M, 3 x 10 min, at 40C, and then in cold (40C) distilled water, 2 x 10 min. Dehydration was performed in a gradual succession of ethanol solutions (30%, 50%, 70%, 90%, 95%, 100%), and thererafter the tissue samples were embedded in resin via propylene oxide. After polymerization, the tissue was sectioned on an ultramicrotome LKB using a diamond knife. The sections were stained with a saturated Reynold's solution of uranyl acetate and lead citrate, then examined with Philips 201 andJeol-JEM 1011 transmission electron microscopes.



3. RESULTS SECTION



The tissue analysis by TEM has revealed some of theultrastructural features of thetumoraltissue, and of the tissue surrounding the tumor, which was considered normal at the visual inspection during surgery. To characterize the overall tissue, semi-fine sections were made to identify areas showing pathological changes.Tumor tissue itself appeared to have a disorganized structure. Desmosomes and tonofibrils are two important categories of intra- and intercellular junction elements. The size of desmosomes and the number of tonofibrils varies according to  cell differentiation degree (fig. 1-2). 



Figure 1.Oropharynx squamous cell carcinoma  moderately differentiated. Tumoral cells with gigantic nuclei and big nucleoli  have junctional complexes within the cell (prominent desmosomal plaque or ”desmosom-like” jonctions) forming numerous intercellular bridges.





Figure 2.Oropharynx squamous cell carcinoma  moderately differentiated. Area with tonofilaments and intercellular bridges.Tumoral cell having polyribosome formations and  large mitochondria with few cristae.



Figure 3.Hypertophic nucleolus in a tumor cell nucleus (oropharynx squamous cell carcinoma moderately differentiated). Round fibrillar centers with various sizes,  are surrounded by the fibrillar (ribosomal genes) and granular materials (the site of initial ribosomal assembly, contains densely packed pre-ribosomal particles)



Figure 4.Tumoral cell with trilobated nucleus and numerous nucleoli (pharyngo-larynx squamous cell carcinoma).



Figure 5.Central area of intense keratinization in oropharynx squamos cell carcinoma.



Figure 6.Nuclei with atypical shapes, nuclear fragments, lipid inclusions. The arrow shows a possible amitotic proces (pharyngo-larynx squamous cell carcinoma).	



	Decrease in the number of desmosomes and of cytoplasmic tonofibrilsis an indication of loss of cell differentiation (phenomenon called dedifferentiation) as a consequence of neoplastic transformation.

Tumoral cells have a high nucleo-cytoplasmic ratio due to the nuclear hypertrophy caused by endoreplication process which is frequently reported in malignant cells, generating endopolyploid nuclei. Nucleoli hypertrophy is also characteristic forneoplastic cells [11]. This phenomenon reflects an increased ribosome biogenesis, in order to maintain high metabolic rates in tumoral cells, making possible their high proliferation rates (fig. 3). 

Nuclei with atypical dimensions and shapes, sometimes multilobated (fig. 4) are a frequent presence in the tumoral tissue, sometimes next to keratinized areas (fig. 5).

The lining of the upper aero-digestive tract responds initially to the risk factors (alcohol, tobacco) by hyperplasia and keratinization. In differentiated neoplasms, the epithelium surface is covered with a layer of keratin which may be missing in poorly differentiated forms. 



Figure 7.Nuclei with atypicalshapes,having many nuclear membrane invaginations.



Figure 8.Tumoralmultinucleated cell; the unequal size nuclei have visible nucleoli. In the nucleus from the bottom of the image, appears a narrow invagination (pharyngo-larynx squamous cell carcinoma).

	

Figure 9.Three nuclei with various sizes.In the big nucleus from the right side,the degraded chromatin content is visible. The arrow shows a nucleolus andits nucleolar organizer.



Figure 10.Tumoral cell with bilobated nucleus or with two nuclei. There are vizible nuclei. The cytoplasm is highly vacuolated.



Figure 11.Tumoral necrosis area – pharyngo-larynx squamous cell carcinoma. Cellular debris and PMN leukocyte infiltration are visible.

Crissman (1989) describes a particular histopathological aspect of keratinizing dysplasia, represented by  keratosis and hyperplasia of the squamous epithelium, with disruption of cell maturation, involving the entire or partial layers of the epithelium, with individual cell keratinization ((dyskeratosis) and the presence of extracellular pearls of keratin, in basal and medium-sized areas of epithelium [12].



Figure 12.Tumoral area withinfiltrating leukocytes PMNs – pharyngo-larynx squamous cell.

Hyperploid nucleus of tumoral cells undergo amitosis by fragmentation; the amitotic division tendencyis reflected by the presence of multilobated nuclei generated as a result of nuclear membrane invagination; amitosis generatesunequal size nuclei, having atypical shapes (figs. 6 – 10).

	Due to unbalanced distribution of chromatin, nuclei resulted by amitosis frequently suffer pyknosis (irreversible heterochromatinization - condensation of chromatin); such pyknotic nuclei appear in cells undergoing apoptosis or necrosis (figs.11, 12). Leukocyte infiltration in the tumoral tissue is also a frequently encountered  aspect (fig. 11, 12, 13).

In advanced stages of tumor growth, altered tissue organization is obvious (fig. 13, 14). In some of our images, groups of cells can be seensurrounded by capillaries from the microvascular network of the tumor (fig.13).



Figure 13.Pharyngo-larynx squamous cell carcinoma. In the central area of the image, a group of tumoral cells can be seen, surrounded by capillaries from the microvascular network of the tumor; in this group there is a cell with a giant hyperploid,multilobatednucleus, possibly in course of fragmentation, which occupies nearly all of the cellular space; there are also cells with pyknotic nuclei.

Among the most evident ultrastructural aspects in tumoral tissue are an altered tissular organization, with areas of vacuolation and necrosis, as well as the structural peculiarities of the nuclei of malignant cells which have very high rates of proliferation. Cohesion of epithelial tumor cells is due to the fact that tonofibrils are in contact with the adjacent cell cytoskeleton by attaching tonofibrils to desmosomes, as describing by Brian (2013) [13]. He states that in the pictures with low magnification, and partly for reasons of orientation, desmosomes are not always immediately recognisable, sometimes looking rather like amorphous dense granules. 

	Clearly explained by Brian, the presence of numerous spherical cytoplasmic vacuoles is having a role in the formation of the pseudovascular spaces that are characteristic for this type of tumor. Intercellular bridges are a special type of junction of tumor cells, which increases the degree of cohesion but also allows the migration. Their presence is correlated by Dickersin (1999) with occurrence of edema [14]. 





Figure 14.Tumor necrosis area - pharyngo-larynx squamous cell carcinoma. Visible cellular debris and picnotic cell nucleus.

Structurally, among the most significant aspects of tumoral cells is the presence ofhyperploid nuclei, and also of nuclei with atypical shapeshaving variable chromatin content, which suggests that hyperploid nuclei of tumoral cells divide not only by mitosis, but may also suffer an amitotic division, through fragmentation. Amitotic division does not imply the formation of a microtubularspindle necessary for chromosome orientation, thusamitosis does not ensure a balanced distribution of genetic material in the two resulting nuclei. However, this simple division is advantageous for the neoplastic cells because it ensures their rapid proliferation. Amitosis phenomena are characteristic for very aggressive tumor cells that are selected in the late stages of neoplastic growth. Cells with nuclei that contain incomplete sets of genes, can no longer proliferate, they suffer apoptosis or necrosis. High polyploidy status of malignant cell nuclei can trigger the transition from mitosis to amitosis mechanism due to quantitative and qualitative genetic imbalance, which is installed after the increase, above a certain limit, of the the amount of chromatin quantity. Chromatin altered structural features signify the installing of degradation processes in advanced stages of tumoral growth.

The neoplastic cells exhibit alterations in the structure and expression of protooncogenes and of tumoral suppressor genes, inducing the loss of proliferation control mechanisms, and also the change of ribosome biogenesis rate (Maggi, 2005) [15]. Ribosomal biogenesis rate may contribute to the neoplastic transformation by changing the translation rateof various proteins. Quantitative imbalance of proteins is important in the genesis of neoplasia. This process has been observed also by Montanaro(2008) [16]. Hypertrophy of nuclei and increased rates of ribosome biogenesis were observed in mamalian cells stimulated to proliferate, normally as a result of higher requirements for cell biosynthesis. 





Figure 15.Muscle tissue from the “safety zone”- peritumoral tissue. Infiltrated tumor cells can be observed, presenting nuclei with variable sizes. In the center of the image, a cell whose nucleus contains chromatin debris.



Figure 16.Peritumoral muscle tissue with tumoral cell infiltrate: two tumoral cells, containing atypical nuclei with irregular shapes and variable chromatin content. 



Figure 17.Peritumoral tissue with tumoral infiltrate. Early stage apoptosis ina tumoralcell: visible cell content degradation.



Figure 18.Peritumoral muscle tissue.A mastocyte is visible in the central zone of the image. On the lower part of the image, there is a tumoral cell with its atypical nucleus.



Figure 19.Peritumoral tissue.In the center of the image, apeculiar trilobatednucleus, possible of a neutrophil.



Figure 20.Peritumoralmuscle tissue.Polymorphonuclear Leukocyte (PMN) infiltrate.

	Mitochondria with fewer than normalnumber of cristae appear as a consequenceof hypoxia, the high level of neoplastic cell multiplication being not correlated with angiogenesis (formation of intratumoral vascular network) level. Inhibition of enzymes of the respiratory electron-transporter chain, in the internal membrane of the mitochondria, is compensated by stimulation of glycolysis. An intense glycolysis compensates mitochondrial dysfunction,providing in a short time enough energy for the metabolism of tumoral cells, thus ensuring their high proliferation rates;the glycolysis final product, pyruvate, is redirected toward synthesis of lipids which are necessary for the cellular membranesassembly;by producing lactic acid, tumoral cells create an acidic microenvironment that provides a competitive advantage forthem, this acidic environment being toxic for the non-malignant cell populations. Gogvadze (2008) argues that activation of the glycolytic pathway makes the external mitochondrial membranes less permeable and therefore less sensitive to apoptosis [17]. Hashemipour and colab. (2013) suggest a possible relationship between the number of cigarettes consumedper day and the decrease in cellular diameter as well as the increase in nuclear diameter (nuclear/cytoplasmic ratio inversion) of epithelial cells, and higher rates of epithelial cell keratinization in the oral cavity [18]. 

The presence of leukocyte infiltration, the relative cohesion of the squamous cells, atypical nuclei, a large number of atypical cells in mitotic division were highlighted by Stelow and Mills (2005) [19]. In the late stages of tumor growth, the dominant process is necrosis of tumor mass,due to a growth rate exceedingthatof angiogenesis.

The peritumoral tissue, having a macroscopic normal aspect, in the TEM analysis showed the presence of neoplastic cells infiltrates (figs. 15-17); leukocyte infiltrates have also been observed (fig. 18-20). Due to the vicinity to the tumor, and also to the presence of tumoral cells- and leukocyte infiltrates,the tissue adjacent to oropharyngeal / laryngeal tumor reveals ultrastructural features that suggest a certain reactivity to the soluble factors released by neoplastic and white blood cells. These soluble factors induce inflammation of the tumoral and peritumoral tissues, persistant inflammation sustaining the tumoral growth.





4. CONCLUSIONS
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	Malignancies of the oropharynx and larynx are highly aggressive tumors, since in many patients relapsesoccurrshortly after excision of the primary tumor (after a few months up to two years). Among the most important causes of aggressiveness of these tumors are the inflammationpersistance in the upper aero-digestive tract (especially in chronic alcohol drinkers and tobacco smokers) which induces and promotestumorigenesis, and also, tumor late diagnosis. In most cases, neoplasia is diagnosed when the tumor reaches largesizes and advanced levels of dedifferentiation. In such cases, an effective removal of the primary tumor is no longer possible due to infiltration of tumoral cells in the surrounding tissues. 

	In two of the three studied cases reported in this paper, the ultrastructural aspect of the peritumoraltissues reflects a process of invasion of tumoral cells in the tumor surrounding tissues, as a result of the aggressive character of malignant oropharyngeal and laryngeal neoplasms, at least in the advanced stages of tumoral growth. 

	The profound altered organization of tumoral tissue itself, as we have observed, represents the result of cellular dedifferentiation and loss of cellular metabolism- and proliferation control. There are some characteristics displayed by the tumoral cells, that reflect this control loss: (I) the presence of cells with hyperploid multilobated nuclei, and also of cells with two or more nuclei with irregular shapes and variable dimensions due to their inbalanced chromatin content; this aspects reflect the transition of these hyperploid nuclei, from mitosis to amitosis – a simpler and faster division mechanism; (II) hypertrophied nucleoli of neoplastic cells reflects an increased rate of ribosome biosynthesis, sutainingthe accelerated metabolism and proliferation of these cells; (III) mitochondria with altered cristae system become ineffective in aerobic respiration, the tumoral cells making the switch to glycolysis – a mechanism that ensures, in a short time, enough energy to sustain the tumor cells metabolism and a high cell proliferation rate; (IV)when the tumor growth (by an increased cell proliferation rate) exceedes tumor angiogenesis (formation of tumor vascularization), the inadequate blood supply in tumoral tissue causes necrosis, a phenomenon which is more frequent in the late stages of tumorigenesis.
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