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Was developed a histological model of study of malignance for oral carcinomas Analyzing images at three dimensions of slices promoted by routine and semi-serial cuts that associated with MGHS (histological system of gradation of malignance) promotes an image and histological classification of malignance of oral carcinoma more accurate from depth of the lesion than routine histological slices and WHO classification routinely used considering that was identified a rise of malignance histological gradation with alteration grade of histological parameters such as “pattern and depth of invasion”. In addition, was identified a relationship between cellular anaplasia and depth of invasion not related with number or percentage of pleomorphic nuclei or cells whose presence is particularly important at well differentiated carcinomas - same that at number not expressive - because is an indicative of the presence of these cells at a depth plane of the lesion. Also, was verified that there was not any relationship between grade of keratinization and depth of invasion, when the slices obtained by routines cuts and classified according to WHO histological classification were studied at three dimensions, except at the initial phase of invasion at a low depth (P<0.05) Therefore, theorize that same at incisional biopsy - using semi-serial cuts and interactive images 3D - is possible to estimate the stage or depth of invasion of oral carcinoma because the depth invasion of an invasive cellular clone (whose morphologic expression is anaplasia cellular) is similar being it at a well or poorly differentiated carcinoma. This point would explicate because some lesions localized at tongue and smooth of mouth in spite of their small size (T1 or T2) possess a more aggressive biologic behavior without relationship with keratinization grade of neoplasm observed at microscopic particularly at initial lesions. So, the analysis at three dimensions (3D) demonstrated to be an useful tool to estimate depth of invasion at incisional biopsy; indicating that the presence at routine slices of horn pearls associated to nuclear and/or cellular pleomorphic cells particularly disposed at pattern of small groups, cords and/or cells dissociated that signalizes to presence of a more depth and aggressive lesion (greater invasion area) that must be sectioned with semi-serial until its depth plane at that images 3D turn possible replace of these patters by a massive of dissociated cells. In addition, our results strongly suggest a relationship between malignance histological grade and/or score - when routine and/or semi-serials cuts were conjunctly analyzed at 3D, which in the three stages of invasion (low, intermediate and accentuate) were statistically significant (p<0.01). The study comparative among groups was significant for the three comparative groups in the initial stage of simulation of invasion at a low depth of invasion of the specimens of biopsies (p<0.01) and between images 3D from WHO + Routine and MGSH +Semi-serial cuts (p<0.05) 
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Introduction

In spite of the grading system of malignance of oral carcinoma developed by Anneroth et al. (1987), actually, to have been simplified for the omission of histological parameters (stage or depth of invasion) that have proved statically to preserve accuracy of this system, such as modified by Kristensen, Abeler, Risberg,Trop, Bryne  (1999); Bryne, Jenssen, Boysen (1995) and others previously developed at the Faculty of Dentistry at the University of Sao Paulo (FO/USP),such as Santos Pinto Jr. (1991), particularly, when it is used with the histological routine sectioning technique of examination of these lesions (WHO classification + routine slices) is not advisable. Conjunctly with the serial or semi-serial sectioning other histological parameter must be introduced to the system developed by Anneroth et al (1987) for increasing its accuracy. 

    So, the system proposed presents advantage of decreasing the evaluative errors of parameters connected to population cellular of the neoplasm (differentiation, polymorphism and proliferation cellular) that usually are evaluated with basis in their percentage because uses the arithmetic mean based in the volumetric evaluation of points for the establishment of  calculation of the histological score of parameters (cellular differentiation and proliferation) representative of the tumor population as well as turns more accurate the evaluation of the variable stage or depth of invasion with utilization of the interactive analysis of images in 3D at three level of depth (superficial, intermediate and depth) of the specimens of biopsy. 

Proposition

To present a new malignance histological system of malignance graduation of oral carcinoma with objective of improving the methodological procedure of study of this lesion as well as the routine diagnosis of oral carcinoma with the study of its histological parameters at interactive image 3D specially of depth of invasion as well.
Material and Methods
From 21 cases of oral carcinoma presenting alteration of malignance histological gradation identified by semi-serial cuts at thesis of Master at the Department of Oral Diagnosis and Pathology at the Federal University of Rio de Janeiro (FO/UFRJ), five (5) cases were selected to the present study. Three (3) cases were graduated according routine and WHO classification as well differentiated, one (1) moderately differentiate and one (1) poorly differentiated. All five (5) cases were classified with utilization of semi-serial cuts (6 µm), at all dimension of the specimen, as presenting minimal or absence of cellular differentiation (subjective analysis of percentage of mature cells and with nuclear and cellular polymorphism). Their slices, at H&E, were grouped according to grade of keratinization keratin quantity and structure of the horn pearls) at two groups: one presenting increased grade of keratinization associated with different grade of nuclear and cellular polymorphism and another with absence or minimal presence of keratin and increased grade of polymorphism nuclei and cellular. The evaluation photomicrographies at paper obtained from Ortholux microscopy, Leitz whose ocular promotes augment of x12.5 and objective, x10, resulting augment of x125 (allowing analysis of pattern and stage of invasion as well as the structure of horns pearls) were digitalized using two programs computers: one specific to capitation of paper image (Photophilter) and other indicated to digitalization of microscopic images (ImageJ). The dimensions at pixel were standardized to all slices. Color, bright and contrast were adjusted; having been the images obtained with routine and semi-serial cuts reconstructed and studied also at interactive three dimensions (3D); with relation to the histological parameter “stage or depth of invasion”, which was studied comparatively at the two groups: WHO + routine cuts and MSGH + semi-serial cuts at three level of depth. In addition, digital interactive images at 3 D were also evaluated at a third group obtained with reconstruction of image utilizing the two slices (routine and semi-serial cuts) totalizing 12 µm of thickness. The evaluation of images 3D was realized intra and inter groups at height, extension and depth using different linear perspectives; however, all standardized to all cases. At the poorly carcinoma group,  for better to evaluate the relation among keratinization, nuclear and cellular polymorphism and depth of invasion, the slice of the semi-serial cut was also evaluated at augment of x250 (ocular x12.5 and objective, x20). The malignance histological gradation from the slices at routine cuts and WHO malignancy histological classification were evaluated by three independents examiners whereas what to the semi-serial cuts and MSGH was established by two examiners at different times; having the plots from of all the slices (routine and semi-serial cuts) and reconstructed images been analyzed comparatively by one examiner with the help of a software ImaJ installed at the personal computer, CCE, Intel® Celetron® CPU 540@1.86GHz, 1.87GHz, 896 MB of RAM, with operational system, Windows XP. In addition, using images 3D we simulated the invasion process at three phases (initial, intermediary and advanced stage). 

Statistical analysis  

The images 3D interactive from the studied cases were divided in three groups: WHO + Routine sectioning; MGSH + Semi-serial cuts; and Reconstructed images. At plots of image 3D interactive referent to these cases was made three mensuration at same size grid, snooting, perspective, light, B scale and Z scale; however with three valor to the control of max and min (low, mean and high) patronized to all the images. The data were transferred to Excel software having been calculated arithmetic mean, variance, pattern error mean comparing the groups by mean of Student’s test (t –test) for independent sample at a significance level of 1 and 5%.When the variance of a sample was until 4 times greater than other were considered presenting similar variances . When to > tc the null hypothesis was rejected, and the arithmetic means were considered different. When to < tc the null hypothesis was confirmed and arithmetic means were considered without significant differences in the significances levels established (1 and 5%) parametric “t” test that was used because were compared only two groups, therefore, without bias. The results were confirmed for the Excel Microsoft Program. Were tested hypothesis of the images 3D studied to present difference at three level of depth analyzed as well as the hypothesis of the images 3D groups tested (WHO +routine sectioning; MGSH + Semi-sectioning sectioning; and, reconstructed images) to present difference among them.  
Results 

Proposition of a new model of study of the histological malignance of oral carcinoma

With basis in master thesis defended at the Federal University of Rio de Janeiro (UFRJ), Brazil (Schütz, 1992) was suggested that evaluation of embolization vascular conjunctly with evaluation of vascular as well as a qualitative and quantitative evaluation of the inflammatory infiltrate presents in oral carcinoma as other histological parameters for the establishment of the histological grade and histological score of malignance in addition to use of sectioning serial or semi serial slices as procedures for turning more accurate establishment of the histological grade. . So, the model proposed is constituted by six histological variables of equal value in the determination of the grade of malignancy of the oral carcinoma; two connected with tumor cellular population (differentiation and proliferation) and four connected with the tumor-host relationship (pattern and stage of invasion; invasion vascular and/peri-neural; and, cellular infiltrate). 

   With exception of the variable embolization and/or invasion vascular or peri-neural, which receives the score 1 in the grades 1 and 2 (absence) or score 4 in the grades 3 and 4 (presence), other variables received grades according with the scores from 1 to 4 points. The histological score is used to establish the final histological grade (grade 1, scores 1 or 1.17; grade 2, score 1.33 to 1.85; grade 3, score 2.33 to 3.15; and grade 4, score 3.33 to 4).  The advantage of this system is that utilization of the histological score with basis at the arithmetic mean permit to establish the histological gradation of carcinomas with more confidence than others in that have as basis subjective evaluation of the percentage of histological variables, considering that there are carcinomas with intermediary histological scores turning difficult their gradation specially when the histological score possess an intermediary valor among the four histological grade.  

   The histological variable differentiation cellular has as basis the evaluation of three other variables (percentage of keratinization, percentage of mature cells and structure of keratin pearls), being evaluated with scores from 1 to 4 points, having as basis morphometric evaluation  of point in percentage valor; whose histological score used to establish the histological grade of the histological variable of this variable is established with basis in the arithmetic mean of other three variables analyzed (percentage of keratinization, percentage of mature cells and structure of keratin pearls). 

   So, is admissible one score of 2 point in the establishment of the grade I of the differentiation cellular parameter with score from 1 to 1.33.  For the grade II is possible one score of 1 points (score 1.66 to 2) and to the grade III one score of 2 (2.66-3).  Similarly, variable polymorphism nuclear and cellular is also evaluated arithmetic mean, with basis in three other variables (percentage of cells with alteration in the nuclear and cellular (especially with elliptic form and alteration of ratio nuclei/cytoplasm) form and size, giants – unique nucleus and multi-nucleate polymorphs – cells, and mitoses). The arithmetic mean of counting of the microscopic fields is used in the estimation of the number of mitoses and giant malign multinucleate cells. 
   In the evaluation of the cellular response is considerate the predominant kind of cells (mono or polymorph nuclear). Particularly, in the cases of the 1 and 2 grades, to better characterization of the possible immune response is suggested the utilization of special techniques to identify Langerhans cell, lymphocytes, and macrophages; mast and eosinophil at the grade III and IV as well as to apoptosis of tumor cells. 

   The evaluation of all the histological variables must be realized in the same microscopic field. The evaluation of the percentage of keratin, mature cells and polymorph nuclei is gone with ocular x8 with reticule of 100 points, Zeiss, and objective x30 or x40, in augmentation of x240 or x320, using the following formula: % = Pi/Pt X 100  (Pi = points upon the structure or cell analyzed and Pt = points upon the neoplasm).  This counting may also be realized with a specific machine program to histometry (ImageJ) or similar or for the simple transference of the image of the microscopic field to the visor.  

   The number minimum of section must be 10, when is analyzed 10 or more microscopic fields selected by systematic sample - number of microscopic fields rejected = total of microscopic fields upon the neoplasm/number of microscopic fields that will be analyzed - selecting one microscopic field and discarding the number of fields correspondent to the result of the division. With the use of semi-serial sectioning, when greater than 10 series, the number of microscopic fields may be decreased to a minimum number of 5. 

    The evaluation of the stage of invasion has as basis the following criteria: carcinoma in situ or questionable, grade, 1; identification of the propria or portion superficial of sub-mucosa, grade 2; identification of invasion at muscle, fat or gland tissue by neoplastic cells, grade 3; only the identification of neoplastic cells at substitution at the host tissue, grade 4. 

    In addition, we suggest analysis at 3D of images interactive at routine and semi-serial cuts obtained of slices digitalized at software to study histometry at different depth of specimens biopsies similar to present study whose results will be presented and discussed.

Discussion 

In the literature, the pattern invasion patterns of oral carcinoma are usually classified into three or four categories, such as (i) pushing types with well-delineated infiltrating borders; (ii) diffuse types with infiltrating solid cords, bands, and/or strands; and (iii) destructive types with widely spread cellular dissociation in small groups and/or single cell Kristensen, Abeler, Risberg, Trop, Bryne (1999),  whereas Anneroth et al. (1987) established the criterions to evaluate the depth of invasion: (I) invasion questionable and/or carcinoma in situ; (II) evident invasion but limited to propria lamina; (III) invasion under propria lamina nearby muscle, salivary gland, and bone; (IV) extreme and depth invasion replayed the stromal tissue and infiltrating bone. As salient Kudo, Yoshihito Shimazu et al. (2013) the invasion mode of OTSCC is usually assessed in 2D microscopic images. However, the actual 3D configuration of tumor invasion cannot be extrapolated on the basis of 2D examination alone. For instance, an anastomosing network of tumor strands or cords within the tissue volume may appear in 2D sections as punctate cancer cells or islands. 

   To solve this technical difficult was used our study semi-serial slices that promotes in addition 2D microscopic images (height and extension dimension) promoted us more one additional dimension (profundity) of manner that with two slices (routine and semi-serial sectioning) used conjunctly form microscopic images 3D of carcinoma which when digitalized and reconstructed form another 3D interactive images totalizing the thickness of 12µm, which being interactive, presents advantage with relation 3 D microscopic image, because turns possible their study at different perspective, besides of turning possible the simulation of the invasion process. 

   We results showed statistic difference at level of 1% of probability of images 3D interactive analyzed at the three levels of depth tested (low, intermediate and accentuate) (p>0.01), of manner that the analysis of reconstructed 3 D images, in an interactive mode, permits to analyze the patterns or modes of invasion of the neoplasm showed for the routine and semi-serial slices comparing of different histological grades with what showed for the 3D reconstructed image.

    In spite of this work had been realized with objective of developing one methodology that would turn more accurate evaluation of stage or depth of invasion, which at the routine of the histological examination of specimens of incisional biopsies is usually problematic, because, in many cases, are superficial defaulting distinction between the grades three and four, our results also support the theory that both individual-cell and collective migration processes occur at the OTSCC invasion front and that the majority of discohesive cancer foci comprise only a few cancer cells (Kudo, Yoshihito Shimazu et al.,2013), which in our study presented statistical difference  among the three groups of images (p<0.05) specially in the phase initial (low depth level) of simulation of interactive image 3D at specimens of biopsies (p<0.01). Slices of images 3D that received diagnosis of well differentiated carcinomas (WHO + routine sectioning) showed cells with nuclear and cellular polymorphism at localization stromal around of islands of cohesive cells presenting a center of keratinization whose image 3D showed them in a profound plane and with an individual pattern of dissociation. However, a pattern of cohesive invasion was also identified nearby to the center of the horn pearls, suggesting that this structure (horn pearl) might be an additional route of invasion of cells more differentiated. 
      In our study, the invasive cells presenting themselves at a small number of cell pleomorphic at small group, cords and/or dissociated liked not to have relationship with the pattern, number or percentage of the polymorph cells observed to the microscopic at semi-seriated cuts and images 3D. This cells when analyzed at WHO + Routine sectioning by Images interactive 3D showed a similar profound of invasion than what situated in the depth of lesions graded as grade III and IV by MGSH + semi-serial sectioning) also studied by image 3D, signalizing the presence of a more depth and/or aggressive lesion, considering that their invasion area presented themselves greater than the exam microscopic of routine indicated at 3/5 lesions (80%) studied.

    In spite of having not been made the morphometric study of the pleomorphic cells identified at the islands of cohesive cells, around of a center of keratin at carcinomas well differentiated grade I that suffer alteration at the histological classification to grade III, was possible identify that these cells possessed at their majority the morphologic aspect oval or elliptic, such as reported by Nandini and Subramanyam (2011); who verified alteration nuclei area and nuclei perimeter increase gradually with increasing grades of carcinomas, in addition to alteration at the nuclei forma. Therefore, the identification of these alterations at well differentiated carcinomas indicates a more aggressive lesion. Besides, these cells suggest be a distinctive clone de cells presenting specific nuclear and cellular changes identified at metastases of lymph nodes (Natarajan, Mahajan, Boaz , George , 2010) because tumor cells with greater diameter are known to show a more aggressive pattern of invasion and higher incidence of nodal metastasis. The identification of this clone at an early stage will greatly aid in reducing the morbidity of OSCC cases. Of Course, the biologic aggressiveness of a tissue may be expressed by the irregularity and variance of nuclear shape, which hints toward neoplastic transformation and progression (Natarajan,  Mahajan, Boaz , George, 2010).

    Our interactive study of simulation of invasion by tumor cells presented significant statistical difference (p<0.01) at image 3D of the invasive front at an initial phase (low depth) of invasion o at the three groups tested. Similar difference (p<0.05) was also identified at a greater depth of invasion between images interactive of WHO + Routine sectioning and MGSH + Semi-sectioning, suggesting that images 3D may be useful for identification of the clusters of pleomorphic with greater potential invasive at specimens of biopsies. 

   The study of a possible relationship between pattern of pleomorph cells present at keratinized lesions, around of the islands of cohesive cell possessing a center of keratin and depth of invasion, which at the routine sectioning likes to have relation with the pattern of small groups, cords and/or cell individual dissociate was not confirmed by images 3D of semi-serial-sectioning and reconstructed images 3D as useful to identification of the cellular clusters of greater invasion at depth of lesion. 
    The characteristic pattern observed at 3d images for these lesions was of invasion with replacement of tissue host by a mass of cells dissociated  presenting a decreased number individually dissociated cells identified at the area more profound of the specimen of biopsy, suggesting to be an image caused by histological cut at an anastomosing network of tumor strands or cords within the tissue volume that may appear in 2D sections as punctate cancer cells or islands (Kudo et al., 2013) and not a specific pattern of invasion that with increase of the histological cut turns evident the pattern of mass of dissociated cells.

  Usually the carcinomas graded for MGHS and semi-serial sectioning as grade III and IV showed greater depth of invasion and invasion at a pattern of a mass of individual cell dissociated than what identified as grade I and II by WHO + Routine sectioning, according to study of images 3D showed significant statistic difference between these groups (p<0.05) at the invasion front in the profundity of specimen of biopsy.
    The inflammatory cells, when present, were identified at greater number at stroma near to the front invasive associated to anaplastic cells indicating that might have participation at invasion process because synthetize and secretion of cytokines such as IL-6 that is a multifunctional cytokine participating at the inflammatory and immune responses that may promote the growth of cancer cells as well as has been associated with an increased rate of metastasis and an altered immune response (John, Li,. Zhou, 2004) also easing their development. Other mechanism pro-carcinogenic promoted by inflammatory cells are synthesis and secretion of chemokine whose mechanism conjunctly with  IL-6R receptors present relationship with CCL5/CCL5, previously known as RANTES—Regulated on Activation, Normal T cell Expressed and Secreted, as well as its receptor have shown to play a crucial role in migration and metastasis in human cancer cell lines enhancing migration of oral cancer cells, probably via MMP-9 (Chuang, Yang, Chen et al.,2009).The presence of other particular chemokine (CXCL12) and its specific receptor (CXCR4) was more prevalent in oral cancers than its metastases, suggesting that this chemokine/receptor may be important in the regulation of tumour growth and organ-specific lymphatic spread (Prasad, McCullough, 2013).  

   The characteristic pattern observed at the profound plane was of invasion with replacement of tissue host by a mass of cells dissociated. When compared, the two groups (lesions well and poorly keratinized), the semi-serial slices evidenced greater depth of invasion than routine cuts whose depth of invasion evaluate with interactive 3D might not have relationship with the number or percentage of cells presenting nuclear or cellular polymorphism observed at the microscopic nor with keratinization grade analyzed at images from routine cuts and reconstructed for the program computer (p>0.05), but presenting characteristic specific of potential of invasiveness of these cellular clones.

    At these lesions (poorly differentiated group), the depth of invasion was similar what verified at well  differentiated  lesions  promoted by some cellular clones, whose area of invasion at lesions poorly differentiated presented a positive relationship with the augment of the number of invasive cellular clones present. Evidently that at a poorly differentiated carcinoma there is a greater probability of identification of these clones than at a well differentiated lesion, whose clones may be or not identified at a depth plane, such the semi-serial cut precisely evidenced them at some lesions with their study at interactive images 3D. 

    When was compared the human analysis of stage of invasion with MGSG + Semi-serial sectioning anterior to analysis of the interactive images 3D with help of the software ImageJ was not verified difference in relation to histological grade attributed, considering that the program identified a similar depth invasion (grade IV) than human analysis (grade IV – field of greater invasion depth with replacing of the host tissue). This similarity may also be explicated for the fact of human to have graduated with basis at the presence of keratin, pleomorphic cells, pattern of invasion and relation with host tissue whereas the computer (reconstructed image) to estimate depth of invasion with basis at the two slices (routine and semi-serial cuts), or so, at the different depth of cells present at 12 µm. It, in addition, to analysis greater number of points than human  is not influenced by subjective impression of increase of the number of cells caused by augment of nuclear and cellular polymorphism or for the presence of keratin such as the humans are. So, the result from analysis human of the invasion depth was agreeing with the image (depth of invasion) promoting for the semi-serial and routine cuts although humans at the semi-serial cut may be influenced for the presence of keratin suggesting a lesion of lower depth of invasion. However, as to the evaluation of invasion depth to the microscopic was used the field with greater depth (routine cuts), the results (human x software), at relation to evaluation of invasion depth histological variable, were similar. Therefore, the comparative study human (MGHS criterion to analysis of the variable, “stage of invasion”) and machine analysis of invasion depth and final diagnosis was agreeing to all five (100%) lesions; of course, confirming that always that at the routine is identified microscopic fields with different grades at relation to analysis of determinate histological variable or parameter is advisable to graduate with greater valor. In addition, similarities between human and machine (software) with relation to analysis of invasion depth also suggested that the mathematic calculation express at plots made for the software (process realized without any interference human) was similar to the human knowledge acquired by experience confirming that the mathematic calculation is also an important instrument to better understand several biologic processes.

   In spite of this lesion classified by WHO + routine as poorly differentiated carcinoma, grade IV and MGHS + semi-serial sectioning to have identified at intermediaries slices the presence of several corns pearls associated with increased nuclear and cellular polymorphism it was classified as grade IV presenting keratinization areas. In addition, despite the image reconstructed for the program to have been reconstructed with a greater quantity of keratin than what obtained with semi-serial cuts, the results were similar; The five lesions classified for the semi-serial curt as poorly keratinized also presented similar depth of invasion, independently of the quantity of keratin, indicating that this histological parameter (keratinization grade) presents valor decreased in the establishment of the malignancy histological grade, consequently decreased valor prognostic and at the prediction of metastasis and survival of the patients. However, future works utilizing histomorphometry are necessaries to better to clarify the relationship between anaplasia and depth of invasion because was not possible to identify at H&E the morphologic expression or any pattern that characterize the cellular clones of greater invasiveness same with the analysis of images at 3D. Our results, at least at part, supplement the results of Larsen SR et al. (2009) and Bryne et al. (1992) with more a tool in relation to importance of the evaluation of depth of invasion at the establishment of prognostic, prediction of metastasis and survival of the patients with oral cancer. However, in spite of being difficult only with basis at the information given for the patient with relation the real time of evolution of the lesions, their study (at 4D) also with culture cells, considering this fourth dimension (time), would turn more accurate the study of malignance of oral carcinoma.

   In summary, the analysis of image at 3D promoted by semi-serial cuts of five cases of the 21 that suffer alteration in the histological grade (schütz, 1992) demonstrated to be useful tool to establish the stage or depth of invasion of oral carcinoma at incisional biopsy comparing it with one of known depth. Also was verified a lack of relationship between keratinization and cellular and nuclear polymorphism grade as well as between keratinization and depth of invasion. Therefore, considering the importance prognostic of the latter and its relationship with presence of invasive cells clones presenting cellular and nuclear polymorphism at well and poorly differentiated carcinomas is possible to infer that keratinization grade when associated with cells that present nuclear and cellular polymorphism is a histological parameter that presents limited valor at the prediction of prognosis, metastasis dissemination, vascular invasion and survival of patients with oral carcinoma as when is analyzed routine cuts +WHO classification as at the depth of carcinoma by mean of semi-serial cuts. However, is detected at carcinomas of grade I and II presenting a pattern of increased grade of keratinization associated to the increase of nuclear and cellular polymorphism as well as of the depth of invasion that must not be taken as rule for the obvious reasons presented at this study. Future works are necessaries to better to clarify the relationship verified between depth of invasion and presence of invasive polymorph cells that likes not to have relationship with number or percentage of nuclear and cellular polymorphism observed at the optic microscopic. Therefore, considering that grades I and II of histological parameter, depth invasion, is perfectly possible to be identified at incisional biopsy; all others, always that host tissue (submucosa, muscle, salivary gland, nerve) is identified with invasion same at incisional biopsy should be graduated as grade III, if not, as grade IV (depth invasion with replacing host tissue). In addition, this evaluation may be complemented with digital image of the slices evaluating the invasion depth with an accurate measurement promoted by interactive 3D at routine and semi-serial cuts as well as reconstructed images; comparing it with patterns of different depth of invasion known of similar malignance histological grade or score (control), whose procedure proposed must be tested at a greater number of cases.

Conclusion  

Any attempt of establishing a possible relation between microscopic examinations of routine based at WHO classification and routine cuts with the prediction of prognosis and/or clinic stage TNM, metastasis, immune response, stage and pattern of invasion may be usually inaccurate.


    Multifactorial (MHGS) system of histological graduation of malignance associated to semi-serial or serial cuts and their study at 3D images turns more accurate histological graduation of malignance of oral carcinoma turning it more representative of the biological behavior of the neoplasm because promotes qualitative and quantitative analysis of the histological variable (particularly associated with the analyzes of population cellular of neoplasm) in addition to their evaluation at depth of the specimen. 

   The semi-serial cuts evidenced a rise of stage of invasion at the depth plane in relation to superficial at specimens of biopsies, when evaluated at three dimensions, which may be used to simulation of the invasion process and establishment of the prognostic, preview of metastasis and choose of the better modality therapy; also, at least in part, explicating the lack of correlation of histological malignance graduation of oral carcinoma using routine cuts and WHO classification.

   In spite of having been studied a number reduced of slices at images of three dimensions promoted for the routine sectioning associated with semi-serial slieces of biopsy specimens, our results strongly suggested that there is a relationship between depth of invasion and presence of clones of anaplastic cells whose invasiveness has not relationship with their numbers or percentage observed at the microscopic field; in other words, the presence of pleomorphic cells at well differentiated carcinomas is strongly indicatives of an increased stage of invasion and more aggressive behavior suggesting that their front of greater invasion has similar depth; however, with invasion area much lower than at carcinomas with increased anaplasia. 

   The study at three dimensions promoted for the semi-serial cuts of biopsy specimens strongly indicates that depth of invasion is determinate by an invasiveness characteristic of determinates cellular clusters that has a apparent relationship with anaplasia cellular; which same when present  in decreased number at well differentiated lesions identified by WHO and routine cuts is indicative of an increase of depth of invasion of these lesions suggesting that the number and percentage of polymorph nuclei and cells  have greater relationship with the area of invasion than depth of invasion. 

   The results of the study at three dimensions promoted for the semi-serial cuts of biopsy specimens strongly indicates a relationship between inflammatory infiltrate (presence) and the front of invasion cells (at the region of greater invasiveness identified by MSGS + semi-serial sectioning and interactive images 3D) suggesting that this infiltrate may have participation in the invasive process.

   Like that there is no significant difference between the analyses of images promote by semi-serial cuts (MGHS criterion to analysis of the variable, “stage of invasion”) and analysis of reconstructed images at 3D with relation to variable stage or depth of invasion, except at a initial stage presenting low dept of invasion at the specimens analyzed (p<0.05). 

   We results strongly suggest a relationship between histological malignancy grade and/or score, when studied with semi-serial cuts and/or analyzed at images 3D, having been identified invasive clones cellular as in the superficial as profound level at the specimens studied.
    New studies are necessary to confirm the relationship of the malignance histological graduation using the system proposed and cellular inflammatory and/or response immune, metastasis dissemination, invasion vascular, clinic course, therapy and prognosis. 
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	Depth of invasion

(biopsy)


	Low

 Grade 

A
	Hight grade       B
	Reconstruct image 

C
	 Test“t”

	1 low

(Z)*
	57.25 ( 14.56a
	22.5 ( 0,577a
	36.75 ( 12,73a
	A x B x C

(p<0.050)b

	E

2-middle

(Z)*
	80.75

18,75a

	80.75 (
18,75a
	65.25 (
31,24a
	A x B x C

(p>0.05)C

	      F

3-accetuate
(Z)*

G


	195( 

11.94a
	173.75( 17.67a
	182.5(
5,25a
	  B x C (p<0.05))b
E x F x G

(p<0.01)


Table 1: Results of statistic treatment by level of depth and groups 


       studied at images interactive 3D. 

aMean and Standard Erros Mean
bTest “t” significant in level of 5% (p<0.05)

c Test “t” not significant (p>0.05)ns

*(Z) – assessment of depth of invasion at the plo

	Table 2 Histological grading of malignancy based on tumor cell population 

	 Variable                                                              Points 
                                                     1                                           2                                          3                                       4   

	Differentiation 
	       High 
	      Moderate 
	          Poor 
	Apparent absence 

	keratinization  (x320)

 % = Pi/Pt X100     
	>50% of the cells 
	20-50% of the cells 
	5-20% of the cells 
	0-5% of the cells 

	Keratin pearls         (x160) 


	Predominance of Well-structured pearls 
	Predominance of Bad structured pearls 
	Only the attempt of formation 
	Absence of pearls 

	Mature cells (x320)      
% = Pi/Pt X100     
	>75% of mature cells 
	50-75% of mature cells 
	25-50% of mature cells 
	0-25% of mature cells 

	Histological score 
Histological grade 
	    1 or 1.33      

       1 
	  1.66 to 2.0           

          2 
	    2.33 to 3.0 
          3 
	        3.33 to 4.0     

                4  

	 Proliferation   
	   Small 
	      Mean 
	        High 
	       Extreme 

	Polymorphism       (x320) 
% = Pi/Pt X100     
	<25% of the cells 
	25-50% of the cells 
	50-75% of the cells 
	>75% of the cells 

	Giants cells multi-nucleates or uni-nucleates polymorph     (x320) 
	Absence 
	Arithmetic mean: 1 - 2      
    
	Arithmetic mean:  3-5 
	Arithmetic mean: >5


	Mitoses             (x320) 
	Arithmetic mean: 0 - 1 
	Arithmetic mean: 0 - 2 
	Arithmetic mean: 0 - 5
	Arithmetic mean                                            >5 

	Histological score 
Histological grade 
	   1 or 1.33 
         1 
	      1.66 to 2.0 
            2 
	    2.33 to 3.0 
          3 
	              3.33 to 4.0 
                    4     


% = Pi/Pt X 100  (Pi = points upon the structure or cell analyzed and Pt = points upon the neoplasm).
	Table 3: Histological grading of malignancy based on tumor-host relationship 

	Variable                                                                       Points
                                                     1                                   2                                        3                                          4

	Pattern of invasion      (x80)

Stage of invasion          (x80)

Analysis in 3D

Cellular Response (x160) and   (x320)  
	 Pushing, well-delineated infiltrating borders 

Carcinona in situ and/or questionable invasion

High number of lymphocytes, plasmatic cells histiocytes. Presence of Langherhans cells and opoptotic cells near at the infiltrate 
	Infiltrating, solid cords, bands and/or strands 

Invasion involving the lamina propria and superficial portion of the submucosa

Moderate number of lymphocytes, plasmatic cells histiocytes. Presence. Presence of Langerhans cells  


	Small groups or cords of infiltrating cells (n>15) 

Depth invasion of muscle, fat and gland tissues.

Minimum presence of lymphocytes, plasmatic cells histiocytes. Moderate number of neutrophils and eosinophils 
	Market and wide spread cellular dissociation in small groups of cells (n<15) and/or in single cells. 

Depth invasion replacing the host tissue

Greater number of neutrophils, macrphages, eosinophils and mast cells 
Scarcity of lymphocytes and plasmatic cells 


	 Variable                                                                                   Points 
                                                 1                                          1                                  4                                           4 

	Embolization vascular   
 and/or vascular and/or peri-neutal invasion

Prognosis  
	    Absence 

  
	      Absence 

 

  Worst prognostic
	       Present 

  


	             Present 

             

             

	Histologic  Score final 
Histologic Grade final 
	    1.0   to 1.2 
     1 
	1.38  to 1.83 
             2 
	       2.33  to 3.15 
                3 
	    3.33 to 4 
           4 
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  Routine cut


       Semi-serial cut


             Reconstructed image











     


             Fig.3:: Squamous cell carcinoma  of  increased grade of malignance presenting augment of malignance histologic grade in the profund portion with alteration in the pattern of invasion (from solid cords, bands and/or strands to marked and spread cellular dissociation and/or in little groups), invasion vascular and giants cells (arrows), increased of stage of invasion and  minimal presence of linphoplasmatic cells.   
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               Fig. 4: Squamous cell carcinoma of low grade of malignance according to who classification. Histomorphometry of horn pearls by volumetry of point (++++) or area, nuclear polymorphism (+++), mature cells (+++) and number of mitosis (cell counter). Image promoted by software. [To observe horn peals sectioned at different levels of depth as well as accentuates keratinization associated to the increase of nuclear polymorphism and mitotic activity. This increased proliferative activity was detected with sectioning semi-serial that in some fields showed absence of cellular differentiation (individual keratinization or with formation of horn pearls)].  Regions of greater depth of invasion similar to grade III. 
   To observe presence of cells with elliptic form inside tumor islands 
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