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Abstract: 

Introduction: The inflammatory lesions in periodontal disease (PD) have a negative impact on the whole 
organism causing the appearance of dental infection and generating infection in the whole body. 

 Methods: We examined 85 patients, 37 of them being diagnosed with chronic periodontal disease 
(confirmed by periodontogram and radiology assay) and 48 clinical healthy patients without inflammatory 
symptoms and loss of periodontal tissue. We performed early diagnosis and screening of PD, using salivary 
citodiagnosis, from sulcular liquid, and periodontal pockets using the APT-Dragan technique. Statistical analysis 
was made using sensibility and specificity indicators of the cytological method. Evaluation of exfoliated cells or 
cells obtained from tissues, allows us to obtain useful information and establish the cytology classes (C1, C2, 
C3, C3a, C3b). Immunohistochemical study (IHC): In order to determine immunohistochemical reactions we 
applied a coloring technique using monoclonal specific antibodies, which react to specific tissue antigens, on 
surgical obtained tissue samples. In order to establish the pathological process in chronic periodontal disease we 
investigated the behavior of some categories of markers: epithelial (CK) and mesenchimal (CD31). 

Results: The IHC study evaluated the immunologic reactivity of morphological tissues to some markers 
of epithelial differentiation (CK). For some of the cases, we tried to establish a correlation between the degrees 
of disease and the cytology class observing all clinical and radiological aspects of patients as well as interpreting 
cell cultures, and the results show clearly that periodontal diagnosis can be completed with cytology class 
diagnosis. Interpreting cytology cultures allows a correlation between the lesion grading and estimating the 
prognostic of disease. 

Conclusions: This paper sustains the idea that interdisciplinary research in PD, in order to elucidate some 
less known aspects of the disease is useful in order to set the basis for the early diagnosis and prognosis of PD in 
patients without clinical symptoms.  
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INTRODUCTION 

Periodontal disease (PD) equally 
represents a general and, even social, 
dental and medical problem being 
extremely widely spread worldwide, and 
the number of teeth lost due to this disease 
is much higher than of those lost due to 
odontal destruction. Moreover, the 
inflammatory lesions in periodontitis have 

a negative impact on the entire organism 
through the onset of dental-generated 
infection and intoxication foci.  

 Without a doubt, the early 
diagnosis, disease staging, patient 
prognosis, must be the basis for 
prophylaxis in periodontology. At present, 
the PD diagnosis is done by clinical 
(probing, periodontogram) and 
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radiological examination but the 
complexity of this disease requires 
interdisciplinary complementary 
examinations through colaboration of the 
dentist with other medical specialities: 
histology, pathology, immunology, 
microbiology, genetics, etc. 

Periodontology has gained interest in 
all medical fields being connected to all 
the areas of dental medicine. A healthy 
and inflammation-free periodontium 
represents a good premise for a successful 
dental treatment, in eitherorthodontics, 
odontology or prosthetics. Periodontal 
disease is the most frequent cause of dental 
loss and the most frequently associated to 
bone destruction, including ostheoporosis. 
Its clinical aspect varies, the over- and 
infragingival tissue reaction being 
influenced by a major number of factors 
(inflammatory, immune, genetic 
mechanisms, etc.). Thus, the disease 
morphology may vary depending on the 
area, even in the same patient. This disease 
is characterized by loss of the periodontal 
attachment and the presence (not in all 
cases) of inflammation signs.  

 
METHODS 

We examined 85 patients, 37 of 
them being diagnosed with chronic 
periodontal disease (confirmed by 
periodontogram and radiological 
examination) and 48 clinically healthy 
patients without inflammatory symptoms 
and no loss of periodontal tissue. We 
performed early diagnosis and screening of 
PD, using salivary cytodiagnosis, from the 
sulcular liquid, and periodontal pockets 
using the APT-Dragan technique. 
Statistical analysis was made using 

sensibility and specificity indicators of the 
cytological method. Evaluation of 
exfoliated cells or cells obtained from 
tissues, allow us to obtain useful 
information and establish the cytology 
classes (C1, C2, C3, C3a, C3b).  

Cytologicalexamination: On the 
smearswemonitored the cell composition 
of the liquid in the gingival sulcus, saliva 
and periodontalpockets. Sample collection 
for smearswasperformedwith nylon 
brushesfollowed by exposure of the 
collectedmaterial on glass slides. 
Aftercollecting the material to beanalyzed, 

 air drying 
according to the APTmethod. This fixation 
technique isfast and followed by staining 
of smears.  

The evaluation of spontaneously 
exfoliating cells or of those collected from 
tissues, allows obtaining very useful 
information. Most examined cells have an 
epithelial origin, only a small proportion 
being of connective origin. Unlike saliva 
smears where oral squamous exfoliated 
cells are predominant, on smears from 
supra- and infragingival pockets, 
depending on the severity of the lesions (to 
be correlated to the radiological 
examination) inflammatory cells and even 
lysate tissue fragments from the 
periodontium, or components of dental 
reconstruction materials are found. We 
thus classified smear types into the 
following cytological classes:  

C1- smears with epithelial cell 
predominance  

C2  smears with mixed cellularity 
(epithelial and connective)  

C3  smears with cells resulting 
from epithelia-connective lysis  
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C3a  smearswith a 
predominantlyinflammatory background  

C 3b smearswith a 
predominantlylysis background  

Significance of the bacteriological 
study and its correlation to cytodiagnosis  

The bacterial flora is also found in 
clinically healthy patients, but in these 
cases no histologically modified cells (in 
sufference) and no epithelial, connective 
cells resulting from mucosal and 
periodontal lysis are found.  We may state 
that bacterial flora is a severity criterion 

only in the presence of associated 
epithelial cellular lesions. 

 Lesional classes correlable to the 
clinical stage assessed for periodontal 
disease allow a rapid evaluation of the 
patient in order to decide on the 
therapeutic approach. The fact that 
bacterial flora does not significantly differ 
in the 3 lesional cytological classes but 
quantitative tissue lysis changes occur, 
gives us an orientation on the possible 
involvement of immunological factors in 
the support and progression of periodontal 
lesions.  

 
Table no.5.Estimate prognostic cytological factors in the studied patients: 

 
Prognostic factor Lesional grading by 

cytodiagnostic class  
Evolution under 
treatment 

Evolution in the 
absence of 
treatment 

Gingival changes 
with inflammatory 
signs  

C 1-C2- C3 C1 C2-C3 

Gingival 
keratinization  

C1 -C 2 C1 C2 

Exfoliation C 2-C 3 C1 C3 
Presence of 
connective cells 
(associated to dental 
mobility) 

 
C 2- C3 

C1-C2 Dental mobility to 
dental loss  

Cytological 
assessemnt of 
possible associated 
factors (anatomical, 
iatrogenic) 

C 3 C2 C3- associated to 
dental loss  

 
 The selected cases may represent 

the intermingling field of basic and clinical 
research, for the benefit of the parients. 
This applies mainly to tissue 
immunophenotyping and particularly to in 

situ immune-staining and hybridization 
techniques in paraffin sections or smears 
for the interpretation of lesional dynamics 
and grading. 
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Immunohistochemical evaluation: 
Immunohistochemical study (IHC): In 
order to determine immunohistochemical 
reactions we applied a staining technique 
using monoclonal specific antibodies, 
which react to specific tissue antigens, on 
surgically obtained tissue samples. In 
order to establish the pathological process 
in chronic periodontal disease we 
investigated the behaviour of some 
cathegories of markers: epithelial (CK) 
and mesenchimal (CD31). 

For the immunohistochemical 
evaluation of CD 31 positive 
morphological substrates, we used the 
anti-CD 31 monoclonal antibodies, 
endothelial cell, JC/70A clone  (DACO, 
Carpinteria, USA) by the LSAB technique. 
Tissue sections  representing mucosal 
fragments  collected during surgical 
therapy in patients with advanced forms of 
periodontal disease, were subjected to 
formaline fixation and paraffin inclusion, 
pretreated by boiling in RETRIEVAL 
solution for 20 minutes at 95-
followed by incubation with the primary 
antibody, secondary antibody and 
streptavidine for 30 minutes. In order to 
visualize the reaction product, sections 
were stained with DAB and counterstained 
with hematoxylin. For the negative 
control, the primary antibody was replaced 
with buffer solutions.  

The immunohistochemical reaction 
showed the absence of colour in the 
negative control sample and constantly 
positive CD 31 immunoreactivity but with 
variable intensity in the capillary 
endothelial cells. CD 31 expression was 
also detected in microvessels of the 
granulation tissue (with variable vascular 

density) as well as in the cell components 
of the inflammatory infiltrate 
(lymphocytes, plasmocytes, macrophages) 
in areas of gingival ulceration and fibrous 
mucosa. 

In all analyzed sections we noticed 
the presence of capillary vessels, bordered 
by CD 31 (+) endothelial cells, the 
presence of isolated or grouped endothelial 
cells, with areas with spots of CD 31 (+) 
endothelial cells, some of these presenting 
visible vascular lumina with or without 
intraluminal red blood cells.   

We followed the morphology of CD 
31 (+) vessels in the gingival mucosal 
corion, as well as the architecture of the 
microvessels composing the granulation 
tissue at the bottom of the ulceration. 
These were characterized by an irregular 
general architecture, with a chaotic and 
uneven spatial distribution, with a CD 31 
immune reaction of variable intensity in 
endothelial cells. We identified the 
presence of irregular vessels with uneven 
lumina, some small, others elongated and 
further branched, anarchically dispersed 
among inflammatory cells.  

In chronic periodontitis cases 
accompanied by apical migration of the 
crevicular epithelium along the surface of 
dental roots and in periodontal pockets, we 
observed a wide range of immunostaining 
aspects, varying from highly positive CD 
31 immune reaction (CD 31 +++), more 
evident in the superficial layers of the 
ulceration, to CD 31 positive expression in 
the endothelium of microvessels of the 
granulation tissue and cellular infiltrate.  

By periodontal tisue 
immunoreactivity to LSAB system MNF 
116 DAKO clone murine anti-cytokeratine 
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monoclonal antibody visualized by DAB 
we analyzed the expression capacity of 
cytokeratines within the pavimentous 
multilayered epithelium. DAB 
visualization of the positive immune 
reaction to cytokeratines showed a brown 
cytoplasmatic coloration with variable 
intensity. CK+ expression significantly 
differs in the presence of the inflammatory 
infiltrate of the granulation tissue. In the 
presence of this tissue, epithelial cell isles 
visualized by a weak CK immune staining, 
start to multiply migrating towards the 
surface in the form of cell rows. As they 
come closer to the surface of the 
epithelium (in the shape of trabeculi), the 
epithelial cell isles become increasingly 
immune reactive to CK, not being able 
though to form a continuous epithelial 
layer on the lesional surface.  

 
RESULTS 

The IHC study evaluated the 
immunologic reactivity of morphological 
tissues to some markers of epithelial 
differentiation (CK). In some of the cases, 
we tried to establish a correlation between 
the disease grading and the cytology class 
observing all clinical and radiological 
aspects of patients as well as interpreting 
cell cultures, and the results clearly 
showthat periodontal diagnosis can be 
completed by cytology class diagnosis. 
Interpreting cytology cultures allows a 
correlation between lesion grading and the 
disease prognosisassessment.Considering 
that the etiologic agents of periodontal 
disease are widely debated, the cytological 
study, due to the rapid qualitative and 
quantitative estimation of lesional 
parameters may give an orientation on the 

lesional stage and therapeutic approach. 
Bacteria have not been demonstrated as 
primary etiologic agents but they form a 
supra- and infragingival biofilm. The 
presence of retention areas (overflowing 
dental fillings, prosthetic appliances, tartar 
deposits, etc.) increase biofilm adherence 
and represent a favourable environment for 
the development of microorganisms and 
bacterial plaque maturation. 

When the supragingival biofilm is 
left to develop and bacteria begin to 
migrate, a local defence reaction by 
gingival inflammation is triggered. 
Gingival inflammation induces reparatory 
reactions which seem to be minimal upon 
cytological examination. Thus, in all C2-
C3 examined smears we observed rare 
epithelial cells but a rich tissue necrotic 
debris accompanied by fragments resulting 
from tissue lysis.  

 When bacteria in the supragingival 
biofilm migrate apically in infragingival 
areas, the changes of the micro-
environment lead to the proliferation of an 
anaerobic gram negative flora. These 
aspects are dynamically observed during 
cytodiagnosis in the investigated cases. 
Together with the patients clinically and 
radiologically diagnosed with chronic 
periodontitis we comparatively included a 
group of clinically and radiologically 
healthy patients. On cytological 
examination we found the presence of 
gram negative flora (methylene blue 
staining) both in chronic periodontitis and 
in healthy patients suggesting that,in 
lesional dynamics, bacterial flora may 
support and aggravate lesions, being in 
interdependance with the quality of the 
host immune response which may be 
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monitored by the assessment of the 
inflammatory cellularity on cytologic 
smears.  

 
CONCLUSIONS 

This paper supports the idea that 
interdisciplinary research in PD, in order 
to elucidate some less known aspects of 
the disease is useful in setting the basis for 
the early diagnosis and prognosis of PD in 
patients without clinical symptoms.  

Significance of the cytological study 
on the pathogenic bacterial flora in 
periodontal disease.We used smears from 
saliva, crevicular and gingival brushing 
fluid, mostly by the APT-Dragan ultra-
rapid staining for cyto-bacteriological 
diagnosis. For the general identification of 
the bacterial flora phenotype, our staining 
methods for lesional screening are useful, 
noting that literature data describe a deeper 
bio-molecular approach for the morpho-
genetic conformation of the oral 
pathogenic flora. This is significant in 
detecting the most virulent forms involved 
in the initiation and progression of 
periodontal degenerative lesions.  

The objective of cytodiagnosis and 
screening of the disease is to reduce the 
evolution of severe lesions or even their 

early diagnosis with decreasing dental loss 
and disease progression to neighbouring 
teeth.  Screeningis not a diagnostic test, so 
positive and negative suspect cases will be 
reevaluated for positive diagnosis and 
treatment.  

By the assessment of CD 31 positive 
substrates, we monitored the aspect of 
lamina propria vessels and the architecture 
of microvessles in the componence of the 
granulation tissue. We observed the 
irregular, chaotic and uneven distribution 
of endothelial cells.  We observed the 
multitude of vascular aspects, with small, 
unequal lumen vessels or with elongated, 
branched vessles, anarchically distributed 
among inflammatory cells. Even though 
we did not encounter any such literature 
references, we assessed the immune 
histochemical reaction in the studied cases. 
We detected a constant positive CD 31 
immune reactivity but with variable 
intensity in  the endothelial cells of 
capillary vessels in the granulation tissue 
(with variable vascular density) and in the 
cells composing the inflammatory 
infiltrate (lymphocytes, plasmocytes, 
macrophages) in areas of gingival 
ulcerations and fibrous mucosa. 
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