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FOREWORD 

 

 

Dear colleagues, 

 

The international scientific manifestations in the field of dental 

medicine mark an important moment in the evolution of each clinical 

entity through relation to the existent landmarks, through the 

understanding of the existent deficiencies and particularly through the 

collaborative perspectives, with certain interdisciplinary value in the 

field of scientific research.  

Thus, the 16th BASS International Congress, held in Bucharest 

from April 28th to May 1st in collaboration with the Romanian Society 

of Oral Rehabilitation has reunited conferences and scientific papers 

of great prestige, with a deep impact on the practical activity, materialized in famous articles that 

are the result of laborious research and which will certainly influence the evolution in the avant-

garde fields of dental medicine. 

We cannot speak of “up-to-date” in dental medicine without the concept of interdisciplinarity, 

without fundamental research and clinical applications.  

The international landmarks play a defining role in each field of activity, being essential in 

dental medicine, this territory being governed by a great dynamics of biomaterials and 

technologies, without forgetting the new techniques in the sphere of non and minimum invasion. 

The scientific manifestations in the field of oral prophylaxis also play a vital role in creating 

trajectories of oral rehabilitation, represented by oral prophylaxis.   

 

 

Prof. Univ. Dr. Norina Forna 

Dean of Faculty of Dental Medicine 

"Gr. T. Popa" University of Medicine and Pharmacy, Iași, Romania  
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ABSTRACT: Authors present a case of Munchausen syndrome, a factitious disease of unknown aetiology in a 

teenage girl aged 17. The patient has been diagnosed with Helicobacter pylori associated gastritis successfully 

treated in our clinic, with normal endoscopic aspect and negative CLO-test and microscopy at two month check-

up. She has two suicide attempts, a voluntary ethylic alcohol intoxication, followed by multiple admissions into 

different services from our hospital (gastroenterology, cardiology, nephrology, surgery) and in other hospitals 

(Infectious Diseases, Neuropsychiatry). She frequently addressed to the hospital, with various complaints 

usually worsening after standard therapy (peregrination). The total number of hospitalizations was 34 (166 days) 

in 3 years. Another characteristic of the disease, „pseudologia fantastica”, was also present; the girl told 

different stories about her family, about one of her friend’s death and about a rape that she was victim of. 

Psychological and psychiatric examination showed medium IQ, sadness, low level of self-esteem, anxiety and 

depression. Risk factors for the disease were identified: separation from the mother in early childhood, 

emotional neglect, physical and possibly sexual abuse. Psychological counselling and anti-depressive therapy 

were initiated, but medication has to be stopped because the girl left home and the treatment can’t be continued 

without an adult surveillance. The patient is lost from our evidence because she changed her residence (another 

behavioural pattern of the disease), but she will probably be found in the next years in the records of various 

adult clinical services.  

 

Key words: Munchausen syndrome, factitious disease, peregrination, emotional neglect, abuse. 

 

INTRODUCTION 

The Munchausen syndrome was initially 

described by Asher in 1951 and represents a 

pathomimesis associated to serious 

emotional distress, pertaining to factitious 

disorders group. (1) Without describing 

specific causes, the syndrome fits a bio-

psycho-social pattern. The main characteristic 

of this syndrome is the simulation of acute 

episodes of some organic diseases. This 

attitude seems to be rather occasioned by the 

wish of such persons to be perceived as ill, 

than running away from responsibilities, 

possibility to obtain material advantages or 

the amelioration of their clinical and 

biological status.  

The diagnosis requires the systematic 

inquiry of the symptoms described by the 

patient, in order to exclude any organic health 

problems, psychological assessment and 

psychiatric examination. The evolution of 

such cases is encumbered by frequent hospital 

admissions, iatrogenic risks due to invasive 

investigations, or aggressive treatments 

recommended by physicians based on their 

concern and wish of not being tricked with 

errors of diagnosis or rare diseases. Suicidal 

trends can also be remarked. (2) We are 

presenting the case of 17 years old adolescent 

girl, for whom the psycho-social traumas 

suffered in her early childhood (family 

abandonment and sexual abuse) led to the 

Munchausen syndrome occurrence. 
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CASE PRESENTATION 

Patient C.A, currently aged 17, urban 

residence, began her series of admissions to 

the „Sf. Maria” Children Hospital in Iasi three 

years ago, in the paediatrics gastroenterology 

clinic, for the investigation of an abdominal 

pain. Her personal physiological history was 

not significant, and her personal pathologic 

one revealed attempted rape two years prior 

to her first arrival in our service. Her parents 

were divorced (mother leaving the family 12 

years before) and her father was a chronic 

alcohol user. The history of the disease begins 

in January 2008 when the patient approaches 

our clinic, complaining of abdominal pains, 

mostly located in the epigastrium, associated 

with nausea and vomiting.  

The clinical examination confirmed the 

painful complaints and the laboratory data 

were within normal limits. The upper 

digestive endoscopy showed esophagitis, 

diffuse gastritis and duodenitis. Rapid CLO-

test and the microscopic examination of the 

gastric biopsies revealed the presence of H. 

Pylori. The patient leaved the hospital with an 

ameliorated condition, and the usual triple 

therapy against H. Pylori for 7 days followed 

by one-month anti-secretory treatment was 

recommended. The check-up after two 

months revealed the symptomatology 

disappearance, normal biological tests and the 

eradication of the bacterial infection. During 

the same year, she had two attempted suicides 

by voluntary ingestion of Distonocalm (a 

combination between propranolol, atropine 

and amobarbital) and benzodiazepines.  

The psychological examination revealed 

that the patient has an average IQ level, sad 

emotional state with accents of depression and 

a history of physical and emotional abuse (as 

her parents were divorced the patient lived 

with an alcohol consumer father). The 

personality of the adolescent was forming and 

structuring at that time, she showed difficulties 

in setting and maintaining relationships and 

adaptability, within a context of low tolerance 

in frustration and frequent depressive episodes. 

As her nature was easy to influence and she 

had a high suggestibility, she described 

fatigue, irritability, increased emotivity, 

emotional unbalance which couldn’t be 

exclusively blamed on the confusing period of 

teenageing. The psychological tests also 

showed frequent, repeating depressive states, 

within the context of the serious dysfunction in 

her family. She was advised to change her 

living environment, a better management of 

the living conditions, promotion of a positive 

affective atmosphere, personal and familial 

psychotherapy.  

The psychiatric examination: anxiety and 

depression episode, deliberate self-hurting by 

drug ingestion. At the time of her first 

attempted suicide, we tried to guide the child 

in a children psychiatric service, but we 

couldn’t obtain the approval of the legal 

representative (her father didn’t come to the 

hospital and the girl was released from the 

hospital by a relative); on the second try, the 

patient was considered psychiatric emergency 

and transferred to the Socola Hospital of Iasi, 

where an anti-depressive and anxiolytic 

treatment was started. After several months, 

she came back due to voluntary intoxication 

with ethylic alcohol, and was reassessed from 

a psychological and psychiatrical perspective: 

history of psycho-traumas, anxious 

tendencies, affective deficiencies, adjustment 

disorders and depressive moods.  

The patient declared that she “no longer 

lives with her father”, that she „is sharing a 

place to live with a schoolmate” and that „she 

works after school”. Considering the fact that 

the adolescent can no longer be supervised by 

an adult the intervention of the social 

assistance services was recommended and the 

resuming of treatment was postponed. Further 

on, she came to the hospital for an acute 

abdomen episode and was admitted to the 

paediatrics surgical clinic where her appendix 
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was removed. During the following two years 

(2009-2010) the child was admitted 12 times 

in the gastroenterology clinic; the admissions 

were made through the ER unit of our 

hospital where the patient was brought by the 

County Ambulance Services following her 

personal phone calls. Anyway, the child was 

never accompanied by any legal 

representative or adult each time she came to 

the hospital. Despite the significant subjective 

complaints, the clinical examination and the 

laboratory tests made did not reveal any 

pathological changes (the endoscopic 

examination showed a normal esogastro-

duodenal mucosa and the gastric biopsy 

excluded infection with H. Pylori).  

Three admissions to the cardiology clinic 

added to the previous ones, also through the 

ER services for a polymorphous 

symptomatology (palpitations, effort 

dyspnoea, lipothymia), but the normal EKG, 

chest X-ray and echocardiography excluded a 

potential cardiopathy. Other nine admissions 

to the surgical clinics were registered for 

different and significant pains, an admission 

to the nephrology clinic for a suspected renal 

colic (the echography, abdominal X ray and 

MRI examination showed no calculi), as well 

as an admission in the general paediatric 

service for the investigation of a cephalalgia 

(the neurologic examination and the CT were 

normal). She was also admitted to the 

Infectious Diseases Hospital with a suspected 

swine flu, unconfirmed virusologically, in her 

hospital recording being mentioned a possible 

handling of temperature control by the 

patient. In three years the patient had 34 

hospital admissions and 166 days spent in 

hospital, with obvious repercussions on her 

school issues (she had to repeat the 10th 

grade). She is currently out of the clinic’s 

records, since she changed her residence. 

 

DISCUSSIONS 

The Munchausen syndrome is described in 

1951 as a distinct psychiatric entity being 

named after the Prussian baron famous for his 

lies about supposed military successes. The 

characteristics of this entity are: wilful 

production of symptoms by dangerous 

manipulation of one’s entire body (for 

instance voluntary infection of wounds or 

medullar inhibition by self-administration of 

cytostatic) for the purpose of obtaining 

hospital admission, successive admissions in 

different clinics, cities and sometimes even 

countries, as well as the so-called 

„pseudologia fantastica” – as the patient talk 

about exceptional own achievements, 

relationships with famous people etc. (2) A 

particular clinical form is MSBP, in which a 

“good” parent wants to induce factitious 

symptoms and illnesses in a child. (3)  

There are no epidemiological studies on 

this disease, the literature being composed of 

case presentations, some of them being 

anecdotic. There are several remarks of some 

studied persons, most of them males, aged 

between 30 and 50. The anamnesis of these 

patients provides incomplete information that 

is not supported by any medical document; 

they claim the most diverse reasons in order to 

impede any contact between the medical staff 

and the family or friends of the ill persons. As 

a general rule, there is a history of 

abandonment or emotional and/or physical 

abuse during childhood. (2, 4) The claimed 

symptoms sometimes repeatedly refer to a 

certain organ, and other times to different 

systems.  

The clinical examination sometimes reveals 

multiple scars, generally postoperative ones, 

but which may also point to a history of 

autolytic attempts. (5) The setting of 

investigations in such case is very difficult, 

since the patients knows detailed, sometimes 

surprising information on certain diseases, as 

well as certain methods to change the results 

of the laboratory data (self-administration of 

insulin in order to obtain a hypoglycaemic 
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status, adding egg white in the patient urine 

sample the result of which is a false 

proteinuria). (2) This is the way the patients 

manipulate, test and provoke the medical staff, 

exploiting at the same time the physicians’ 

fascination to diagnose a supposed rare 

disease, which leads to multiple drawing of 

different biological products, to repeat tests 

even if their values are normal and to invasive 

diagnosis procedures.  

This attitude is also explained by the 

natural concern of any physician of not 

committing any medical error by ignoring or 

not fully investigating certain signs and 

symptoms. The laboratory and imagistic 

investigations are in most cases normal. The 

psychological evaluation and psychiatric 

examination may show identity disorders, 

hypersensitivity, improper control of wishes 

and impulses, deformed perception of reality 

and unstable interpersonal relationships, 

sometimes feelings of guilt, doubled by the 

associated need to be punished or to pay for 

this one. (4, 6, 7) Frequently the patients 

refuse or don’t cooperate with the 

psychologist – psychiatrist team.  

The differential diagnosis needs to be 

made by relating to converse troubles, 

hypochondria, somatic conditions, as well as 

certain diseases with fluctuant evolution and 

systemic involvement, such as collagenosis, 

multiple sclerosis and certain metabolic 

diseases. (2) Only the cases associated to 

depression or anxiety of Munchausen 

syndrome requires drug therapy. In our case 

we identified as risk factors for the disease 

the abandonment in her early childhood, the 

emotional, physical and possible sexual 

abuse. The distress experienced by a child 

following the separation from one or both 

parents by divorce or abandonment, the 

separation from those who should be closest 

to them and their placement in the relatives’ 

care may trigger behaviour problems 

especially in adolescents. (8) In our patient, 

the relational dynamics was seriously 

troubled due to the fact that she had grown up 

in a dysfunctional family, having a vitiated 

childhood, being frequently forced to witness 

altercations, conflicts and violent acts 

between her parents. Hence the occurrence of 

chronic maladjustment problems and of 

somatic signs that represented a form of 

psychological defence. It is a known fact that 

in situations of long term stress the patient 

may unconsciously select a symptom as a 

metaphor for its psycho-social condition, as a 

conversion; it is an unconscious process of 

transposing anxiety or psychiatric difficulties 

in a somatic symptom. (7, 8) Simulation of 

disease was made consciously but behind 

these acts there are unconscious need to 

receive care and attention. (6) With any new 

admission the patient submits wrong personal 

data and the meeting with her father or an 

adult of her family is hard to obtain (the girl 

initially stated that her father is not in the 

country, then that she lived with an uncle, 

then with her grandmother, and finally she 

said that she lives with a friend).  

Elements pertaining to pseudologia 

fantastica are present: in one of her suicidal 

attempts, she declared that this was caused by 

the death of close friend from cardio-

respiratory arrest; then she told about another 

girl admitted to the hospital that she was her 

step-sister she had cut the connection with. 

Even her stories about sexual abuse are 

contradictory: initially it was about a 

colleague, then the neighbour of a 

schoolmate. After multiple attempts, we 

succeeded in contacting the father but he 

came drunk to the hospital and a constructive 

discussion was hard to achieve; however he 

seemed familiar with the real motivation of 

his daughter’s behaviour but did not wish to 

get involved in her upbringing and education 

as well as he claimed us to address to the 

Child Protection Agency.  

In evolution, new complaints, more and 
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more significant ones, occur periodically. The 

patients simulate imaginary manifestations, 

false or exaggerate ones, often self-driven 

(voluntary ingestion of drugs, alcohol 

consumption). She shows symptoms which 

are hard to control, suggesting a cardiopathy, 

a chronic digestive disease, a central nervous 

system illness or possible post-appendectomy 

complications. The symptoms aggravate or 

change in the same time the therapy for 

various diagnosis suspicions is started. The 

performed investigations, including those of 

high accuracy such as the upper digestive 

endoscopy, CT and MRI cannot confirm an 

organic disease. From this point of view we 

wish to underline the high costs of such a 

case from the perspective of the 

accommodation services offered by the 

hospital, the exhaustive investigations and 

long-term treatments. 

 

CONCLUSIONS 

The Munchausen syndrome is comprised 

in the group of simulative disorders; it 

cumulates a multitude of subjective 

manifestations and sufferings sometimes self-

inflicted, acute or chronic, proteiform and 

repeated, causing the transition of such 

patients through various medical facilities 

with the aim of gaining attention from the 

specialized personnel and a possible 

hospitalization. The disorder is primarily a 

psychiatric problem and the result of psycho-

social stress (being known that this may 

accelerate or alter the evolution of a distress) 

and of consecutive personality disorders 

which lead to perturbations on the level of 

ideas and biologic vulnerability.  

Diagnosis is difficult to perform due to the 

contrast between the abundant background 

history, impressive and confusing, the 

complex but not specific symptoms summary 

and the striking poverty of objective 

manifestations. The physician, bound by a 

Hippocratic approach, must provide 

assistance and sometimes extensive and 

expensive explorative procedures of a 

suffering which is mainly imaginary. These 

unhealthy individuals are exposed to certain 

iatrogenic risks but as well to a potential lack 

of credibility in case of real conditions or 

diseases. Although it is rare, the possibility of 

a Munchausen syndrome must be considered 

when suggestive manifestations are present; 

the evaluation of these cases by a 

psychologist and a psychiatrist is needed. 
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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. Materials 

and 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). Immuno-

histochemical study (IHC): In order to determine immune-histochemical reactions we applied a colouring 

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 behaviour 

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.  

 

Key words: periodontal, cytology, immune-histochemical, early diagnosis 

 

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 dental 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 radiological 

examination but the complexity of this disease 

requires interdisciplinary complementary 

examinations through collaboration 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 either orthodontics, odontology 
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or prosthetics. Periodontal disease is the most 

frequent cause of dental loss and the most 

frequently associated to bone destruction, 

including osteoporosis. 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.  

 

MATERIAL AND 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).  

Cytological examination: On the smears 

we monitored the cell composition of the 

liquid in the gingival sulcus, saliva and 

periodontal pockets. Sample collection for 

smears was performed with nylon brushes 

followed by exposure of the collected 

material on glass slides. After collecting the 

material to be analysed, smear fixation was 

done by "air drying" according to the APT 

method. This fixation technique is fast 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  

C3a – smears with a predominantly 

inflammatory background  

C 3b –smears with a predominantly lysis 

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 

sufferance) 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.  

The selected cases may represent the 

intermingling field of basic and clinical 

research, for the benefit of the patients. This 

applies mainly to tissue immunophenotyping 
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and particularly to in situ immune-staining 

and hybridization techniques in paraffin 

sections or smears for the interpretation of 

lesional dynamics and grading. 
 

Table 1. 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 

 

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 categories 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 formalin fixation and 

paraffin inclusion, pre-treated by boiling in 

RETRIEVAL solution for 20 minutes at 95-

99˚C, followed by incubation with the primary 

antibody, secondary antibody and streptavidin 

for 30 minutes. In order to visualize the reaction 

product, sections were stained with DAB and 

counterstained with haematoxylin. 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 micro vessels 

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 analysed 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, 



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

13 

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 

micro vessels of the granulation tissue and 

cellular infiltrate.  

By periodontal tissue immune-reactivity to 

LSAB system MNF 116 DAKO clone murine 

anti-cytokeratine monoclonal antibody 

visualized by DAB we analysed the expression 

capacity of cytokeratines within the pavements 

multi-layered epithelium. DAB visualization of 

the positive immune reaction to cytokeratines 

showed a brown cyto-plasmatic 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 show that periodontal diagnosis can be 

completed by cytology class diagnosis. 

Interpreting cytology cultures allows a 

correlation between lesion grading and the 

disease prognosis assessment. 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 
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quality of the host immune response which 

may be 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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IMPLANT-BASED PROSTHETIC REHABILITATION 

CAN WE GO ON A LEGAL LEVEL? 

Philippe Pirnay 

Member of the National Academy of Dental Surgery 

 

ABSTRACT: The techniques of oral implants have been perfectly mastered for several years. However, we are 

currently witnessing a great excitement for implants, which, doubled by a commercial vulgarization, leads to a 

sometimes abusive or improperly controlled use of the procedure. The practitioner binds nevertheless to show 

extreme care and attention towards his patients, informing them on all scientific data, the practitioner’s ethics 

and responsibility being at stake.  

 

Key words: Implant, law, medical liability 

 

INTRODUCTION 

Doctors are people who introduce inside 

the human body, which they know poorly, 

substances which they know even more 

poorly.  

This is how Voltaire thought in the 

eighteenth century.  

Ever since, if science has come to an 

almost perfect knowledge of the human body, 

it still needs to experiment new techniques, 

new devices in order to treat the patients. 

Otherwise, one of the greatest scientific 

developments of the 21st century in the field 

of dental medicine – the dental implant – 

wouldn’t have existed. New implant systems 

and filling materials appear regularly on the 

market without having passed the test of time. 

The mere use of these new systems and 

materials is proof of experimentation. We 

might be surprised by the number of novelties 

that are being published, most often backed 

up by commercial companies and which 

disappear without a trace, unless several 

unhappy and a little impoverished patients. 

 

The disputes on implants 

Disputes in the field of implants never 

cease to appear. 

 

 

 

 
Fig. 1. Litigies in dentistry (MACSF 2009)  Fig. 2. MACSF 2009 

In the field of implants:  

- 38% of the complaints concern 

exclusively the implant surgery: peri-

implants, absence or default of 

osteointegration, pains, infections, oral-sinus 

communications, sinusitis, failures of bone 



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

16 

transplant, and lesions of the alveolar nerve 

with loss of sensibility or paraesthesia.  

- 38% concern prostheses on implants: 

aesthetic maladjustment, bridge fractures, 

fractures of the crown ceramics, loosening, 

unsolved occlusive problems, fractures of 

implant screw or joint, and problems with fix 

dentures on implants.  

-23% appeal to both surgical stage and 

realization of the prosthesis.  

- 1% corresponds to an implant fracture. 

From the analysis of the compensations 

paid to patients by courts in France there 

results that the average sum is 9530 euro. 

Instead, after an amiable solution the amount 

is of 4500 euro. We estimate the number of 

implants conducted in France at around 30 

000 – 40 000 each year for 2150 dentists who 

claim to be qualified in “implants”. The rate 

of complaints in implants being therefore 

close to that of general care, we need to 

decrease the implant risk.  

At the same time, we witness a real craze 

and a commercial pressure which leads to 

sometimes abusive prescriptions. The 

practitioner should therefore check at all 

times the service provided to the patient and 

the gain/loss balance. A patient cannot have 

extractions of teeth which can be saved 

otherwise in order to replace them with 

implants. The tooth remains the best warrant 

for the integrity of alveolar process.  

We should also remain realistic and we 

shouldn’t make promises to the patient 

regarding an unattainable functional or an 

aesthetic result, otherwise the practitioner 

would be liable to keep that particular promise. 

It is equally important not to over-treat the 

patient or to yield to his requests, if these are 

unrealistic and a little risky. Implant-based 

interventions are generally neither urgent nor 

strictly mandatory and the patient should be 

given enough time to think about (three 

weeks minimum) prior to signing the consent 

form.  

Implants in the legal and deontological 

field 

The information communicated to a patient 

should be under written form, but it cannot be 

sent by mail, fax or e-mail. In fact, the 

practitioner cannot be certain of the reception 

and of the proper understanding of the 

information, which should be presented on a 

face-to-face basis, using clear, simple words, 

which the patient can understand. The cost, the 

payment modalities, the risks, consequences, 

special precautions as well as the signs of 

alarm detectable by the patient need to be 

explained. For example, in case of a bone 

implant, the surgeon-dentist shall explain: 

- why surgery? 

- how is the intervention conducted? 

- the three sites of possible bone extraction: 

the skull, the iliac bone, the mandible. 

The risks of each case, the technique of 

fixation, the healing process 

- the waiting time for inserting the implants 

- the regular surgery steps 

- the risk at the level of the extraction and 

at the level of the grafted area. 

Beside the information and the consent 

form there are also other obligations of the 

dentists in performing implants. It’s about a 

qualified environment in material and in the 

patient. The practitioner will be therefore 

thorough, will ensure good care according to 

the scientific progress and will treat his 

patient with respect and consideration. He 

will also be aware of his own limitations and 

competence. Inserting an implant and 

realizing a well-adapted denture requires a 

specific theoretical and clinical formation 

acquired in acknowledged Institutions. The 

surgical hand is not enough: a strong 

knowledge of occlusodontics and prosthesis 

is a must. 

For the safety obligation, an essential 

condition for success, a careful clinical 

examination and a radiological investigation 

adapted for the research of general and local 
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counter indications must always be conducted 

in order to perfectly select the patients.  

The implants must also comply with the 

European regulations (90-385/CEE) 

 

Particularities of the liability in 

implants 

Implants comprise a surgical stage, a 

prosthetic stage and a technical stage 

including the activity of the dental technician. 

A full medical questionnaire, and exo and 

endo-oral clinical examination, doubled by 

complementary radiological examinations 

must always precede the surgical stage.  

Thus, 18% of the litigations in the field of 

implants are based on a lesion of alveolar 

nerve due to an error of estimating the 

available bone height.  

In complex cases where standard exams 

and radiology is not enough, the 

tomodensitometric exam is required since it 

allows the evaluation of the available bone 

volume, of the bone density and the precise 

localization of the anatomical elements.  

The choice of having a scan belongs to the 

practitioner in charge of the treatment plan. 

Biological exams are also sometimes 

necessary. A detailed descriptive estimate 

should always be signed by the parties.  

When the therapeutic implant decision has 

been finally taken, the patient signs the 

consent form which informs him again on all 

the possible therapeutic options and the 

constraints related to the implant treatment. 

The treatment plan must be therefore 

validated by all the dentists who take care of 

the patient.  

 

Modifications of the treatment 

If, during the treatment, the treatment plan 

is modified, for instance because a tooth 

originally intended to be conserved needs to 

be extracted or if a supplementary implant 

needs to be inserted, it is necessary to make 

an annex to the initial treatment plan/estimate 

or to draw up an entirely new document that 

supersedes the old one. 

 

The surgical stage 

It doesn’t start until all the investigations 

(medical assessment, radiological exam, the 

prints, the surgical guide) have been 

completed. Surgical implant is not a second 

hand surgery limited to dental medicine. A 

surgical act, regardless of its nature, imposes 

a preparation protocol.  

The mistake at this stage takes the form of a 

lack of prudence (choice of an improper 

technique), of a traumatizing surgery (heating 

the upper bone at 47 degrees within a minute), 

of a bad implant choice, of an implant 

contamination, of vascular or nervous lesions, 

of a misplacement of implants or disregard of 

the local or general counter indications. 

The surgeon assumes the responsibility for 

the implant. It is the surgeon who chooses the 

anatomical spot, the morphology of the 

adapted implant, the technique and material 

used. He determines the duration of 

osteointegration by clinical and radiological 

plans. 

 

The prosthetic stage 

The implant treatment has an essential 

prosthetic purpose given the fact that its 

vocation is that of replacing missing teeth.  

The dentist should control the good bone 

and gum integration of implants prior to 

commencing the prosthetic stage. He will 

therefore be responsible for the conception, 

fabrication, fitting and sealing of the denture. 

In the event the implant was not conducted 

by the practitioner who placed the denture, it 

needs to be stipulated which of the two 

doctors shall assume the future periodic 

controls and their frequency.  

The patients must be controlled after the 

surgical stage and should be able to make 

easy contact with their practitioner in case of 

emergency. 
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Anyway, after the realization of the 

implants and prosthesis, regular radiological 

and clinical checks should be indicated to the 

patient (two times a year in the first three 

years, and then once a year for the following 

years). This allows an early assessment of 

occlusive disorders, of silent loosening, of 

risky practices of the patient (poor oral 

hygiene). When a litigation arises, the 

practitioner should always be able to show 

that he has assured a careful therapeutic 

process.  

 

Patients who smoke 

The practitioner may fear taking charge of 

this type of patient where the risk of implant 

failure is greater (4.76 for a non-smoker, 

11.28 for a smoker). The practitioner should 

establish, even if only for medico-legal 

reasons, a number of common sense 

safeguards: 

- he should check the level of nicotine 

addiction by incorporating it in the initial 

medical questionnaire. 

- he should inform the patient of the non-

negligible risk of implant failure due to 

the nicotine addiction, by documenting 

his argumentation with photos of previous 

cases, to the largest extent possible  

- he should remind the patient of the 

absolute necessity of a strict oral hygiene 

- he shouldn’t start a treatment until the 

moment when a common decision has 

been reached by both parties. If the 

practitioner sees that the patient cannot 

guarantee a correct oral hygiene, it is 

advisable to refuse the intervention. 

 

The patients with immunodeficiency  

Immunodeficiency is classically 

considered an absolute contraindication for 

dental implants. However, certain patients are 

treated with a basal implant when they are 

observed medically, when a multidisciplinary 

agreement is available and when there is no 

other alternative for treatment. 

Thus, for the victims of great traumatisms, 

of facial tumors, of congenital malformations, 

of graft rejection or axial implants, or simply 

who suffer important physiological 

resorption, “limited” implant techniques may 

constitute a humane alternative for the patient 

if used wisely.  

 

CONCLUSIONS 

Ethics may sometimes prevail over law. 

Thus, in order to avoid litigations one should 

listen to the patient, encourage 

communication and respond to the patient’s 

request using tested techniques. Even if the 

success rate of implants nears 95% for three 

years, we should always prove our best 

knowledge to the patient for excellent results. 
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ABSTRACT: Objectives: The goal of this study was to assess the subjective post-therapeutic feedback for a 

group of patients in order to evaluate the possibility of including in the analysis structure of expert system 

psycho-behavioral parameters. Methods: 135 patients diagnosed with class I and II  Kennedy edentation, aged 

between 40 and 89 years old, where clinically examined. All patients filled in structured questionnaires focused 

on psycho-behavioral parameters. Results: Prosthetic treatment in oral rehabilitation improves subjective 

perception of facial aesthetic (66,86% total and moderate accord), psychological status (71,14% total and 

moderate accord) and of the social relations (77,47% total, moderate and low accord) but it is not subjective 

associated with the improving of general health (55,49% disagreement). Conclusions: We can establish 

statistical support correlation between psycho-behavioral parameters and therapeutic solutions applied in oral 

rehabilitation, correlation that can be later quantified and use in the development of an expert system.  

 

Key words: psycho-behavioral parameters, posttherapeutic feedback, expert systems. 

 

INTRODUCTION 

Establishing a treatment plan in oral 

rehabilitation involves particularization of 

general information concerning clinic, 

paraclinical and technological aspects of 

removable partial dentures realization and 

also a synthesis of clinical, social and 

psychological parameters of the patient. After 

this complex evaluation, medical approach of 

the case leads to a diagnostic and choosing 

optimal therapeutic solution, choice based on 

practical and theoretical background of the 

practitioner. The chosen solution will guide 

all the stages of the treatment, local and 

generally, so in the end the stomatognat 

system to be able to sustain the prosthetic 

device in optimal conditions. 

  

AIMS AND OBJECTIVES 

This study aims to analyze subjective post-

therapeutic feedback of patients diagnosed 

with Kennedy class I and II edentation, 

treated with three therapeutic solutions: 

acrylic prosthesis, composite prosthesis and 

implanto-prosthetic rehabilitation. The final 

objective is to analyze the possibility to insert 

psycho-behavioral parameters in the analysis 

structure of an expert system for oral 

rehabilitation. 

 

MATERIAL AND METHOD 

Our research analyzed the way in which 

therapeutic solutions applied to a group of 

patients diagnosed with maxillary and/or 

mandibullary partial edentation, Kennedy 

class I and II modified the subjective 

perception of some personal psycho-

behavioral characteristics. 

The study has a descriptive design and 

includes 135 patients with ages between 40 

and 89 years old which has addressed to 

Interdentis Medical Center from Pascani 

between 01.11.2007 and 01.11.2008. The 

patients were divided in three groups 
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according to the applied treatment solutions, 

respectively classic acrylic solution, 

composite prosthetic devices and implanto-

prosthetic rehabilitation. We estimated the 

size of the representative group in order to 

have statistically significant results and the 

examination protocol was approved by the 

Clinic and Therapy of Extended Partial 

Edentation Discipline form Dental Faculty of 

U.M.F. "Gr. T. Popa", Iasi. The patients 

included in our research were investigated 

and the results were statistically analyzed. 

Clinical examination allowed an 

evaluation of the patients’ subjective 

perception regarding the way in which 

prosthetic treatment modified their facial 

esthetic, psychological status, social relations 

and general health. 

Statistically research has been realized by 

creating a database which was computer 

analyzed using SPSS 15.00 software that 

provided an interpretation of the statistical 

analysis. 

 

RESULTS 

We can see that majority of the patients 

from study group are aged between 40 and 59 

years old (68,90%) and sex distribution is 

relatively equal between male and female 

(55,31% female and respectively 44,69% 

male). Living area show that most of the 

subjects came urban area, 57,69% have a city 

address and only 42,09% are coming from 

rural areas. Educational level distribution puts 

the majority of the patients in the groups of 

high school and university degree (46,55% 

and respectively 24,95%). 

 

  
Fig. 1 - Age distribution of patients Fig. 2 - Sex distribution of patients 

  
Fig. 3 - Living area distribution of patients Fig. 4 - Education distribution of patients 

  
Fig. 5 - Affirmation "Prosthetic treatment improved my facial esthetic" 
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Fig. 6 - Affirmation "Prosthetic treatment improved my general health" 

  
Fig. 7 - Affirmation "Prosthetic treatment improved my psychological status" 

  
Fig. 8 - Affirmation "Prosthetic treatment improved my social relations" 

DISCUSSIONS 

Without determining directly the course of 

the treatment, psycho-behavioural parameters 

influence the choice of the final therapeutic 

solution, case management and medium and 

long term prognostic for the case. 

Subjective post-therapeutic feedback may 

represent an orientation element in 

pretreatment psycho-behavioral assessment of 

the patient and in the process of choosing the 

final prosthetic solution  

 

CONCLUSIONS 

1. 85,10% of patients consider that prosthetic 

treatment improved their facial esthetic 

(66,86% total and moderate accord). 

2. 87,52% of patients consider that prosthetic 

treatment improved their psychological 

status (71,14% total and moderate accord). 

3. 77,47% of patients consider that prosthetic 

treatment improved their social relations 

(total, moderate and low accord). 

4. Improvement of the general health is not 

associated with prosthetic treatment 

(55,49% total, moderate and low 

disagreement). 

5. We can statistically support the 

establishment of correlations between 

patient's psycho-behavioral parameters and 

applied therapeutic solutions, correlations 

that can be later used in development of an 

expert system for oral rehabilitation. 
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Abstract: The aim of study is to assess the relation between corticostheroid dose for patients with asthma and 

the modifications of salivary factor, associated with the increase of dental caries prevalence. The study group 

included patients with asthma diagnosed in Clinical Hospital of Pneumophtisiology Iasi, treated with different 

corticostheroid doses. The patients were submitted to an oral assessment and salivary tests were performed 

(RFR, RFS, CT). Data were statistically processed using software SPSS 13. The statistical tests included Mann-

Whitney, Kruskal-Wallis, Pearson Correlation. The results demonstrated that patients under therapy with 

glucocorticoides for asthma present significant changing of salivary rate and salivary buffering capacity.  

 

Key words: corticotherapy, CT, RFR, RFS. 

 

INTRODUCTION 

Asthma, characterized by a chronic 

inflamation of respiratory ways, is a disease 

affecting a high percent of population. The 

therapy includes corticostheroide and 

anticolinergic medication. This medication 

can have a negative effect on oral health 

status and can increase cariogenic risk (1).  

A possible mechanism for an effect on 

dental caries could be the involvement of β 

adrenoceptors in asthma, with an effect also 

on salivary gland function. β adrenoceptors 

are also present in the secretory system and 

have a strong impact on salivary 

composition.(2) 

 

MATERIAL AND METHODS 

In this study were included 50 patients 

with asthma, 8 untreated and 42 treated with 

doses of corticostheroides related to asthma 

severity. The daily dose of 200-500 µg were 

given for patients with incipient stage, 500 µg 

were given for patienst with moderate asthma 

and 800-2000 µg were given for patients with 

seveer asthma. For all patients were 

determined RFR (rest flux rate), RFS 

(stimulated flux rate) and buffering capacity, 

with Dentobuff kit.  

Data were statistically processed using 

software SPSS 13. Specific statistical tests 

were applied (Mann-Whitney, Kruskal-

Wallis, Pearson Correlation). 

 

RESULTS AND DISCUSSIONS 

RFR related to corticostheroids therapy  

The first table indicated value of RFR 

decrease along with the increase of 

corticostheroide dose. 

The second table indicated a value chi-

square 32.188, statistical significant: p= 

0.000< 0.05. 

Test Kruskal Wallis concluded that RFR is 

affected by the dose of corticostheroides, a 

high concentration can determine major 

changings of RFR.  
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Table 1. Test Kruskal-Wallis Table 2. Statistical test 

 

Table 3. Correlations Nonparametric 

This output table (table 3) represents the 

analysis of correlation between the variables.  

Corelation between RFR and treatment is -

0.803, (-0.8). Sign „-” of correlation 

coefficient indicates a negative correlation– 

scores of variable decrease along with the 

increase of the other variable scores. Though 

in the studied group of patients with asthma, 

the values of RFR decrease along with the 

increase of corticostheroide dose.  

Between RFR and therapy exist an invers 

proportional and statistical significant relation 

(r = -0.803, p < 0.05). 

 

RFS related to corticostheroide therapy  

In the table 4 are presented values of RFS 

that tend to gradually decrease from the 

category of patients without therapy to the 

category of patients with high doses of 

corticostheroides (800-2000μg). 

Table 5 indicates value chi-square 25.123, 

statistical significant p = 0.000< 0.05. 

Test Kruskal Wallis concluded that RFS is 

influenced by concentration of 

corticostheroide therapy given to patients 

with asthma; therapy with high concentration 

of corticostheroide can produce a major 

decrease of RFS.  

  

 
 

Table 4. Test Kruskal-Wallis Table 5. Statistical test 

This output table (table 6) represents the 

analysis of correlation between two variables. 

Correlation between RFS and therapy is -

0,656 (-0.7). Sign „-” of correlation 

coefficient indicates a negative correlation– 

scores of a variable decrease along with the 

increase of scores of the other variable; for 

the studied group of patients with asthma the 
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values of RFS decrease along with the 

increase of corticostheroide concentration.  

Between RFS and therapy there is an 

inverse proportional relation and statistical 

significant (r = -0.803, p < 0.05). 

 

CT in functie de tratamentul cu 

corticosteroizi 

In table 7 the CT values have the tendency 

to gradually decrease related to the dose of 

corticostheroides.  

 
Table 6. Correlations Nonparametric 

  
Table 7. Test Kruskal-Wallis Table 8. Statistical test 

Test Kruskal Wallis (8) concluded that CT 

is influenced by the concentration of 

corticostheroides in the studied group of 

patients with asthma; a treatement with high 

doses of corticostheroides can determine 

decreased values of CT.  

 
Table 9. Nonparametric Correlation 

This table of output (table 9) represents the 

analysis of correlation between the two 

variables.  

Correlation between CT and treatment is -

0.888 (-0.9). Sign „-” of correlation 

coefficient indicates a negative correlation- 

scores of a variable decrease along with the 

increase of scores of the other variables; for 

the studied group of patients with asthma the 

CT values decrease along with the increase of 

corticostheroides.  

The level of significance is 0.000 and is 

lower than 0.05. 

In conclusion, there is a significant 

negative relation between CT and treatment (r 

= -0.803, p < 0.05). Between CT and 

treatment there is an invers proportional 

relation and statistical significant. 
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Inhaled drugs for asthma treatment are 

delivered in a carrier poweder which may 

contain sugar and inhalant powders have pH 

of less than 5.5, which may explain why 

decreased salivary. (3) 

Many studies have also shown anginals, 

antidepressants, and antiasthma drugs were 

shown to be significantly linked to 

xerostomia incidence (4, 5). 

Xerogenic medications are believed to be 

related to an increased incidence of dental 

caries by reducing salivary flow which lowers 

buffering of plaque acids (6). 

 

CONCLUSIONS 

1. For patients with asthma treated with 

corticostheroides, the dental caries 

incidence is higher because of the saliva 

changing and agents included in the 

composition of medical agents that 

maintain a low pH and favour the 

adherence of cariogenic bacteria. 

2. Our results confirm previous observations 

showing that high cariogenic risk of 

patients with asthma is directly correlated 

with low values of RFR, RFS, CT. 

3. Monitorisation of salivary constants to 

patients with asthma plays a major role 

for the assessment of cariogenic risk and 

for the establishment of an adequate 

therapeutical management.  
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ABSTRACT: The aim of study is to highlights the biomechanical behaviour of three dental materials during 

loading related to bruxism. It was created a finite element model of mandibular canin. The modelling was 

performed in Rhinoceros, AutoCad and the finite element analysis was performed in COSMOSWorks 2010. 

Occlusal loading was applied vertical and had a value of 1000N. The analysed cervical restorations were 

performed by dental amalgam, composite resins and glassionomer cements. The results confirm clinical 

observations related to the correlations between maximal occlusal forces to incisal margin of canin and maximal 

tensions to the level of cervical restorations.  

 

Key words: fea, bruxism, composite resins, glassionomer cements, dental amalgam. 

 

INTRODUCTION 

The clinical and epidemiological studies 

performed in various countries highlighted the 

increase of dental erosions correlated with 

patients' age. The tridimensional modelling and 

finite element analysis (FEA) allow the study of 

unlimited number of clinical situations.(1) The 

major advantage of this method is represented 

by the possibility to visualise internal tensions 

inside dental structures. The major aim of this 

research is to develop and validate an analogic 

model used for the investigation and assessment 

of forces and dental biomechanics, simulating 

dental movements and the distributions of 

periodontal pressures to the level of single root 

teeth. 

 

MATERIAL AND METHODS 

The modelling was performed with 3D 

softwares like Rhinoceros, AutoCad, 3D 

StudioMax SoliWorks2010. The model was 

exported in a format compatible with 

software FEA (Finite Element Analysis). The 

baseboard for FEA was performed using 

COSMOSWorks 2010.  

During mastication appear horisontal and 

vertical loadings (forces). This combination 

of forces determines the movement of teeth in 

various directions. The contact angle is 

influenced by occlusal morphology. The 

value of masticatory force is assessed to 500 

N for molar teeth and from 100 to 200 N in 

incisal region. The maximal values for axial 

loading are in range 70-150 N. 

The maximal level of loading is associated 

with patients with bruxism. The occlusal 

loading for this category of patients is 1000 N 

(2). Because of its dynamic nature, the real 

loading, during mastication, are difficult to 

assess (3). Because of loading dispersion, the 

study used a model of homogenous loading to 
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perform a linear parametrical analysis. This 

unit presents horizontal and vertical (axial) 

components applied to the level of contact 

point. 

 

RESULTS AND DISCUSSIONS 

The analysis was focused on the influence 

of forces related to bruxism patterns on the 

three materials used for cervical restorations.  

In our study the value of 1000 N was 

considered as maximal pathological limit. 

The study analysed the influence of forces 

applied on different areas and orientations. 

We must consider that maximal limit, for 

physiological and reversible periodontal 

changes, is about 200 N.  

 

 

Material 

Young 

modulus 

(Gpa) 

Poisson’ 

constant 

Resistance 

to 

compression 

(Mpa) 

Dental 

amalgam 
55 0,33 310 

Glassionomer 

cement 
85 0,3 414 

Composite 

resine 
220 0,22 551,49 

 

Fig.1. The application of forces and 

constraints  

Table 1.The parameters of studied materials  

The images obtained using FEA present 

areas of compression both in areas of force 

application and holding area (Fig.1). At the 

level of studied area are observed stretching and 

compression areas that sustain the possibility of 

fissures in bulk of cervical restorations 

associated with inadequate technique. 

For a real simulation, our study defined the 

principal parameters of the materials 

submitted to FEA (table 1). 

The introduction of data in a database 

forewent the solving of the differential equation 

systems related to the studied processes. The 

visualization of the results performed on a 

chromatic scale and the data interpretation was 

related to the mathematical processes and to the 

materials resistance theories (von Mises 

tensions, Mohr-Coulumb etc). 

 

 

 

 
Fig. 2. Bruxism - Von-Mises values for dental amalgam 
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Fig. 3. Bruxism - Von-Mises values for glassionomer cements 

  
Fig. 4. Bruxism - Von-Mises values for composite resins 

Because of specific elasticity properties of 

the three materials, the Von-Misses tensions 

are clearly differentiated under the action of 

forces. The application of maximal force of 

1000N willl induce maximal tensions: 

7.92*106 N/m2 for dental amalgam, 8.86*106 

N/m2 for composite resins and 1.13*107 N/m2 

for glassionomer cement (Fig. 2-5, Fig. 6). 

 

   

Fig. 5. Axial tensions 
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Fig. 6. Von-Mises tensions distribution on canin crown related to material  

 

The dental amalgam buffer very efficient 

the forces and tensions appears only in inner 

areas of restorations. The composite resins 

present a higher resistance comparing with 

dental amalgam and glassionomer cements, 

presenting only minimal structure changes.  

Tooth wear from attrition can readily be 

discriminated from tooth-tissue loss by 

erosion on teeth worn into the dentine using 

scanning electron microscopic criteria. The 

habit of bruxism may produce wear patterns 

characteristic of attrition on occluding tooth 

surfaces which are different from the 

patternsof occlusal tooth-tissue loss 

associated with dental erosion.(4) 

The composite resin present high 

resistance to deformation and wear because 

they have light modulus elasticity.  

 

CONCLUSIONS 

 The dental amalgam presents the best 

absorption of the deformation shocks 

because of the distribution of tension 

inside material; in the case og high tension 

dental amalgam presents risk of 

deterioration; 

 The composite resin accumulates medium 

tensions comparing with the other 

materials, and present high resistance to 

deformation because of adhesive forces 

developed inside it structure.  

 The glassionomer cement accumulates 

highest tensions to the forces application, 

but presents better biomechanical 

behaviour comparing with dental 

amalgam. However, in the case of patients 

with bruxism there is a high risk of 

cervical restorations deterioration. 
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ABSTRACT: Introduction. Teeth eruption is a dynamic, genetically dictated process which is a part of the 

odontogenesis and comprises all of the tooth’s movement from the bone crypt where it formed until reaching the 

occlusal plane and starting its function. Chronologically normal eruption is defined as the situation in which 

dental eruption takes place at time moments placed around the medium eruption age calculated on large 

population samples. Aims Determining the medium eruption age of the teeth emerging in the second stage of 

the permanent teeth eruption (canines and premolars) in children from Bucharest, Romania. Material and 

method The retrospective transversal study was conducted on a sample of 2081 Caucasian children aged 

between 8 and 13 years who presented to the Paedodontics Clinic for consultation and treatment in the period 

2006-2011. The statistical analysis used specific descriptive and interferential (confidence intervals) methods. 

Results The permanent canines and premolars erupt in the age interval between 9 years 6 months and 11 years 

and 6 months in the following sequence: first upper premolar, lower canine and first premolar, second upper 

premolar, second lower premolar, upper canine. The study revealed the existence of differences in the sequence 

and timing of the eruption according to gender and dental arch. The maxillary eruption occurred earlier in girls 

than in boys and the situation in the mandible was similar except for the first premolar which erupted earlier in 

boys. Discussions and Conclusions Overall the results of the study are in accordance with data from many 

studies previously performed, with a few differences in what concerns the sequence of eruption of upper canines 

and premolars in girls.  

 

Key words: chronology and sequence of eruption, permanent canines, premolars. 

 

INTRODUCTION 

Tooth eruption is a long and complex 

physiological process which is responsible 

for the tooth’s movement from its site of 

development in the jaw’s bone where it 

formed until reaching the occlusal plane 

and starting its function [1]. 

The process of teeth eruption and 

occlusion development lasts (excluding 

M3) for approximately 13-15 years, during 

which period teeth erupt successively, at 

time moments placed around the eruption 

medium age specifically for every dental 

group, in the primary dentition as well as in 

the permanent dentition [2, 3, 4]. 

This process suffers a wide individual 

variability, especially in the permanent 

teeth. The timing of tooth eruption is 

influenced by various factors: physiological 

factors (i.e. heredity, constitution, 

geographic factors, sex, race, nutrition, 

climate, urbanisation a.s.o.), pathological 
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systemic factors (various diseases i.e. 

endocrine diseases, cerebral palsy, severe 

intoxications, severe renal diseases, genetic 

disorders a.s.o.) and pathological local 

factors (local eruption obstacles, 

hypodontia, lack of space a.s.o.) [5, 6]. 

The time and sequence of the eruption 

of the permanent canines and premolars has 

been studied by several researchers in many 

areas of the world. Thus, Moslemi in Iran 

(2004) showed that, with the exception of 

the maxillary second premolars, the average 

age at eruption of permanent teeth in girls is 

less than in boys, with the maximum range 

of variation in girls being observed for the 

second premolars, while in boys, the 

maximum range of variation in boys was 

seen in the mandibular right first premolar, 

followed by the maxillary left canine [3]. 

Also, a study conducted in Croatia in 2000 

stated that the beginning of eruption of the 

premolars in girls is slightly earlier while 

both the maxillary and mandibular canines 

erupt earlier in boys [5]. 

While studying the emergence ages of 

permanent teeth in Flemish children, Leroy 

et al. (2003) performed a comparison with 

the results obtained by other researchers in 

other areas of the world, during the last two 

decades (Table 1) [7]. 

 

Table 1. Canines and premolars emergence ages for girls (after Leroy et al., 2003)[7] 

 

Tooth 
Country Belgium 

Dominican 

Republic 
Japan Sweden Denmark Finland 

N. 

Ireland 

C (upper) 10.99 10.6 10.3 10.76 10.90 11.3 11 

PM1 (upper) 10.37 9 9.3 10.31 10.54 10.9 10.48 

PM2 (upper) 11.35 10.2 10.3 10.99 11.46 11.9 11.23 

C (lower) 9.74 9 9.2 9.53 9.80 10.1 9.89 

PM1 (lower) 10.25 10.5 9.7 10.26 10.37 10.8 10.36 

PM2 (lower) 11.37 11.2 10.4 11.18 11.39 11.5 11.37 

 

Koch et al. (2001) in Denmark and 

Pahkala et al. (1991) in Finland, have 

reported that Caucasians have a delayed time 

of eruption and Stewart R (1982) suggested 

that negroes have been shown to have an 

earlier eruption pattern when compared to 

other ethnic groups [1, 3]. 

The order and chronology of the 

permanent teeth eruption is a major factor in 

the development of the permanent teeth and 

in the establishment of a correct occlusion 

[8]. 

Adequate knowledge of the timing and 

pattern of tooth eruption are important for 

diagnosis and treatment planning in paediatric 

dentistry [8]. 

The purpose of this study was to 

determine the sequence and chronology of the 

eruption of the permanent canines and 

premolars by gender in a Romanian children 

group from Bucharest. 

 

MATERIAL AND METHOD 

The cross sectional, retrospective study 

was carried out on a number of 2081 

Caucasian children aged between 8 and 13 

years. The children were randomly selected. 

The study group was selected out of all the 

patients consulted over a period of 5 years in 

the Paedodontics clinic of the Faculty of 

Dental Medicine within “Carol Davila” 

University of Medicine and Pharmacy, 

Bucharest, Romania, by one of the authors of 

the paper. 
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The inclusion criteria were: 

- all healthy patients between 8 and 13 years 

of age 

- all children with complete dental records 

- all children who presented at the dental 

visit for other reasons that those related to 

the chronology and sequence of teeth 

eruption 

General data and the cross-sectional data 

on the permanent canines and premolars 

eruption were collected from the dental 

records of the patients, completed by one of 

the authors. 

The recorded data consisted of the 

patient’s name, date of birth, date of the 

dental visit and records of the present teeth 

(upper - C and lower canines - c; upper - PM1 

and lower first premolars - pm1; upper - PM2 

and lower second premolar - pm2). An 

erupted tooth was defined as a tooth 

penetrating the gingiva with any part of its 

crown and becoming visible in the oral 

cavity. 

The variables taken into account were: 

age, sex, tooth type and dental arch. In 

order to facilitate age computation, patients 

were divided into age groups of 2 months, 

which represented the minimum possible 

interval in order to obtain a sufficient 

number of cases for a significant statistical 

study. Taking into account the fact that 

most of the time symmetrical and 

homologues teeth erupt at similar moments 

in time, the study did not take into account 

the hemi-arch on which a particular tooth 

was located. Instead, similar teeth on the 

left and right hemi-arch were observed as 

pairs [7, 9, 10, 11, 12]. The mean time of 

onset of the eruption of a particular tooth 

was considered to be situated in the age 

interval in which the consulted patients 

presented 50% of the possible number of 

teeth of the respective pair. 

The statistical analysis used specific 

descriptive and interferential (confidence 

intervals) methods. χ2 and some of its 

derivatives were used (95% probability), the 

statistic data being analysed using the SPSS 

15 software. 

 

RESULTS 

1. From the total of 2081 children, 48.3% 

were girls (n=1006) and 51.7% were boys 

(n=1075). 

2. The mean age of the children was 10.43 

years (SD = 1.44 years), with the mean 

age of the girls 10.44 years (SD = 1.45 

years) and of the boys 10.42 years (SD = 

1.44 years). The patients’ distribution by 

age groups is showed in Table 2. 

 

Table 2. The patients’ distribution by age 

groups (in years and months) 

Age group 

Number 

of 

patients 

Age group 

Number 

of 

patients 

8 – 8.2 83 10.6 – 10.8 70 

8.2 – 8.4 74 10.8 – 10.10 69 

8.4 – 8.6 70 10.10 – 11 64 

8.6 – 8.8 71 11 – 11.2 66 

8.8 – 8.10 69 11.2 – 11.4 73 

8.10 – 9 69 11.4 – 11.6 68 

9 – 9.2 71 11.6 – 11.8 69 

9.2 – 9.4 73 11.8 – 11.10 66 

9.4 – 9.6 71 11.10 – 12 69 

9.6 – 9.8 71 12 – 12.2 66 

9.8 – 9.10 72 12.2 – 12.4 67 

9.10 – 10 70 12.4 – 12.6 64 

10 – 10.2 75 12.6 – 12.8 64 

10.2 – 10.4 66 12.8 – 12.10 64 

10.4 – 10.6 72 12.10 - 13 65 

 

3. The sequence of eruption for the 

premolars and permanent canines is 

shown in figure 1. 

4. The sequence of eruption for both sexes is 

shown in Table 3. 
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5. The sequence and chronology of the 

eruption of upper permanent canines and 

premolars indicates that the onset of the 

eruption is earlier in girls for all teeth 

(Fig. 2). 

6. The sequence and chronology of the 

eruption of lower permanent canines and 

premolars indicates that the onset of the 

eruption was earlier in girls for the canine 

and second premolar while the first 

premolar emerged earlier in boys (Fig. 2). 

7. Dental eruption chronology analysis by 

gender and dental arch indicates that, 

both in girls and in boys, upper 

premolars erupted earlier than lower 

ones while the lower canine erupted 

before the upper one (Fig. 4, 5). 

 

 
Fig. 1. Sequence and chronology (years) of 

eruption of premolars and permanent 

canines 

 

Table 3. The sequence of eruption by gender 

Age group 

(in years and 

months) 

9.6–9.8 9.8–9.10 10.2–10.4 10.4–10.6 10.6–10.8 10.10-11 11–11.2 11.6–11.8 11.8–11.10 

Girls PM1 C PM1  PM2 PM2 C   

Boys PM1 PM1  C   PM2 C PM2 

 

  

Fig. 2. Sequence and chronology of eruption of 

upper premolars and permanent canines 

Fig. 3. Sequence and chronology of eruption 

of lower premolars and canines 

  

Fig. 4. Dental eruption sequence in girls 

depending on the dental arch 

Fig. 5. Dental eruption sequence in boys 

depending on the dental arch 
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DISCUSSION AND CONCLUSIONS 

Time of emergence of teeth (mean age of 

eruption) is determined by specific statistical 

methods based on data collected from 

population-wide samples. This process suffers a 

wide physiological individual variability 

depending on heredity, constitution, geographic 

factors, sex, race, nutrition, climate, urbanisation 

a.s.o. In the specialty literature, different 

populations have been assessed to determine 

the average time of eruption of permanent 

teeth. Although the period during which the 

permanent teeth erupted was similar in both 

sexes (6-12 years) teething order was different. 

Most changes are recorded in the second stage 

of the eruption and on the order of eruption of 

the C-PM2. 

The study’s results reveal several 

concordances and inconsistencies with data in 

other reports. 

The sequence and chronology of dental 

eruption in girls was as follows: PM1 (9y 6m - 

9y 8m), c (9y 8m - 9y 10m), pm1 (10y 2m - 

10y 4m), PM2 (10y 6m - 10y 8m) pm2 (10y 

10m - 11y), C (11y – 11y 2m). The sequence 

and chronology of dental eruption in boys was 

as follows: PM1 (9y 6m - 9y 8m), pm1 (9y 8m 

- 9y 10m), c (10y 4m - 10y 6m), PM2 (11y - 

11y 2m), C (11y 6m - 11y 8m), pm2 (11y 8m – 

11y 10m). 

The results of the study confirm earlier 

studies on the eruption of permanent teeth for 

most of the maxillary teeth. In the studied 

sample, both for boys and girls, upper canines 

erupted after the premolars, unlike in other 

studies (Kochhar and Richardson, 1999, Cecere 

et al., 2006, Gomella and Haist, 2004) where the 

canines erupted between the two premolars [13, 

14, 15]. This eruption sequence is confirmed by 

Hussin et al (2007) and is in concordance with 

the sequence stated by Bucur et al. (2009) and 

Luca (2003), to the latter author the only 

difference consisting in reversing the order of 

eruption of the canines and upper premolars in 

girls [16, 17, 18]. Zarnea (1992) considered 

that there can be described more than 18 

different patterns of eruption of the canines 

and premolars, the pattern of eruption most 

common in the population of Romania being 

that described by Firu (1973). The results of 

the study confirm the eruption sequence 

described by these authors for each dental arch, 

but differ in what concerns the lower premolar, 

which erupted later than the upper one [19]. 

The results of the present study do not 

confirm those obtained by researchers in Zagreb 

in 2000, which stated that both the upper and 

lower canines erupted later in girls than in boys 

[5]. 

Concluding, the overall results of the study 

are in accordance with data from many studies 

previously performed, with a few differences in 

what concerns the sequence of eruption of upper 

canines and premolars in girls. 
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ABSTRACT: Introduction: As we have observed the multiple color changes of composite restorative fillings, we 

decided to study the extrinsic factors that lead to their coloration. We have studied this visually and by computer, after a 

previous immersion of the composites in different colored and coloring substances, including cigarette smoke. 

Purpose: To determine the substances that produce the color changes of composites (extrinsic coloration), in vitro 

study, also, the composites that remains aesthetic for a long period of time. 

Method and material: In celluloid tooth shapes, we made 32 teeth, using four different composites shade A2, two 

nanocomposites and two microhybrid composites. We placed in each celluloid shape two layers of material, composites 

of the same group, resulting 16 teeth of nanocomposite and 16 teeth of microhybrid composite. After immersing them 

for 24 hours in purified water at 37°C, the mesial part of every tooth was polished. The teeth were immersed in 15 

different substances and purified water was used as standard. After another 24 hours, we made a professional brushing 

and we evaluated their color again. Pictures were taken after every stage and they had been analyzed by a software. 

Results: Some composites changed their color from A2 to A3 and A4, others, even to shades of B, C and D. The most 

intense coloration was produced by coffee and red wine.  

Conclusions: The coloring drinks may produce significant alteration of the aesthetic of composites, which can be 

improved by professional brushing. Coloration depends not only on the coloring substance, but also on its pH level, the 

thickness of the composite, the texture of the surface and the immersion time. 

 

Key words: restorative composites, color changes, extrinsic coloration. 

 

INTRODUCTION 

The coloration of composites is also a factor 

that determines the success of frontal direct 

restaurations. The main reason why the frontal 

composite fillings are inaesthetic is the 

coloration of the material. This appears after 

about 3 years from the composites filling 

application.Composites can suffer in the patient’s 

mouth extrinsic, intrinsic and idiopathic 

colorations, even combinations between them. 

Nowadays composites are made to look as much 

as possible like the natural teeth. 

Previous studies concerning color stability 

have shown that drinks such as coffee, tea, red 

wine, and cola drinks and mouth-rinses have 

varying degrees of staining effect on auto- and 

light-cured composite resin restorative materials. 

The staining potential of these drinks and 

solutions vary according to their composition, 

pH and properties [1,2]. 

Nanofilled composites have been 

recommended to be suitable for both anterior and 

posterior restorations by manufacturers in their 

product advertisements, although their longterm 

clinical performance and color stability are yet to 

be known and proved. Further, studies that 

evaluate the discoloration properties of 

nanohybrid composites are severely lacking, 

such that limited dental literature is available to 

provide guidance on selection of nanohybrid 

resin composites for clinical usages [3,4,5,6]. 

 

PURPOSE 

The purpose of this study was to determine 

the substances that produce the most intense 

color changes of composites, also, the 

composites that remain aesthetic for a long 

period of time. We used in this study some 
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composites (C1, C2, C3 and C4) that are most 

available in Târgu Mureş:  

C1 - Filtek Z 250 (3M ESPE) – microhybrid 

composite, shade A2 

C2 - Filtek Supreme XT (3M ESPE) – nano-

composite, shade A2               

C3 - Charisma (Haereus Kulzer) – 

microhybrid composite, shade A2                

C4 - Gradia Direct (GC) – nano-composite, 

shade A2 

All of these composites were immersed in 

drinks staining agents and solutions.  

 

MATERIAL AND METHODS 

Using the four composites, we made 32 upper 

central incisors in polyester crown forms, size 70 

(fig1).  

  

Fig.1. The composites and the polyester crown 

forms 

Fig.2. Schematic representation of each 

composites tooth 

We placed in each crown form two layers of 

material, composites of the same group, resulting 

16 teeth of nano-composite and 16 teeth of 

microhybrid composite. We respected the 

producers indications: we applied layers of 2 mm 

of material, photopolymerizing them 

individually. After the photopolymerization, the 

theeth were immersed in purified water and 

placed in the thermostat for 24 hours at 370C for 

hydratation and to complete the polymerization. 

Then, the mesial third of each tooth was polished 

with finishig and polishing Sof Lex (3M ESPE) 

extrathin discs of four different granulations 

(coarse, medium, fine, ultrafine). The distal third 

of each tooth was protected with a composite 

sealant (OptiGuard-Kerr). The central third 

remained unmodified (fig. 2). 

The composite teeth were immersed in the 

following coloring substances for 24 hours at 

370C. Standard solution: purified water. We  
observed different color changes. A professional 

brushing was made to the teeth with an abrasive 

paste (Depural Neo - Spofa Dental) and we 

evaluated the color changes again. Photos were 

taken after every stage and they were analyzed 

by a special software ClearMatch (before and 

after the brushing). 

Before each measurement software session, 

the photo camera was calibrated according to the 

manufacturer’s recommendations by using the 

supplied white calibration standard (refers to the 

lightness coordinate), and its value ranges from 

zero (black) to 100 (white). ClearMatch software 

system provides a topographical color map of the 

composite tooth in one image (fig.9). 

Measurements were repeated three times for each 

specimen. After baseline color measurements 

were made, each group was stored for 24 hours. 

Storage time of 24 hours was selected as the 

standard. The control group where specimens 

were stored in 370C distilled water. After 24 

hours of immersion, the specimens were rinsed 

with distilled water for five minutes and blotted 

dry with tissue paper before photos and software 
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color measurement. 

 

RESULTS 

Some composites changed their color from 

A2 to A3 and A4, others, even to shades of B, C 

and D. We used a scale of value level, from 1 to 

5 to identify the shade, with 1 being the lightest 

and least chromatic and 5 being the darkest and 

most chromatic (tab.I). Scale 0 served as the 

control group (shade A2) were specimens were 

stored in distilled water and artificial saliva.The 

most intense coloration was produced by grape 

juice, coffee, red vine, the oral antiseptic, pepper 

juice and lipstick (tab. I).  

 

Table I: Standard deviations of color changes andf differences between groups for composite resin 

materials; the solutions and beverages used in study, with pH value: 

Solution (pH) 
Composite sealant Unmodified Polished 

C2 C4 C1 C3 C2 C4 C1 C3 C2 C4 C1 C3 

Artificial saliva(6,8)  0  0  0  0  0  0  0  0  0  0  0  0  

Coffee 10% (5,01) 2  2  3  3  1  1  2  3  1  1  1  1  

Red wine10,5%(3,7)  2  2  1  1  2  1  1  1  2  2  1  1  

Fruit tea (4,21)  2  1  2  2  2  1  1  1  1  1  1  1  

Yellow tea(5,38)  1  1  2  2  1  1  1  1  1  1  1  1  

Pepsi(2,43)  0  0  1  1  0  0  1  1  1  1  1  1  

Conserved beetroot (5,0)  0  0  0  0  0  0  0  0  0  0  0  0  

Fresh beetroot (6,21) 1  1  1  1  1  1  1  1  1  1  1  1  

Chocolate liqueur 25% (3,70)  0  0  1  1  0  0  1  1  0  0  0  0  

Solution (pH) 
Composite sealant Unmodified Polished 

C2 C4 C1 C3 C2 C4 C1 C3 C2 C4 C1 C3 

Mouthwash (5,24) 0  1  1  0  0  0  0  0  0  0  0  0  

Blueberries(2,8)  1  0  0  1  1  0  0  0  1  0  0  0  

Lipstick (5,50) 1  1  1  1  1  1  1 0  3  3  3  3  

Ketchup (3,04)  0  0  1  1  0  0  0  0  1  1  1  1  

Red pepper (7,2) 4  4  4  4  4  4  4  4  4  4  4  4  

Grape juice (2,10) 5  5  5  5  3  2 2  1  0  0  0  0  

Cherry juice (3,40) 0  0  0  0  0  0  0  0  0  0  0  0  

Oral antiseptic (8,04) 5  4  3  3  5  4  4  4  4  3  4  3  

 

With lighter shades, hue is difficult to discern 

because chroma is so low. ClearMatch software 

checks the tooth more yellowish (fig. 8), more 

reddish (fig. 3, 4, 5) or more blueish (fig.9, 10, 

11) shade than the color sample of the group 

selected A2 sahade, after immersing. 

Computerised interpretation with software 

ClearMatch can provide a topographical color 

map of the composite tooth in one image with a 

detailed color distribution map using digital 

photography (fig. 12, 13, 14, 15). 
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Fig. 3. The color changes in shades of red 

  
Fig. 4. Immersing the composite tooth in grape 

juice 
Fig. 5. Composite tooth after polishing 

  
Fig. 6. After immersing in red pepper Fig. 7. Same composite tooth after polishing 

 
Fig. 8. The color changes in shades of yellow 
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Fig. 9. After immersing the teeth in oral antiseptic 
Fig. 10. Same teeth after polishing (methylene 

blue) 

 
Fig. 11. The color changes in shades of blue 

  
Fig. 12. Detailed color distribution map (shade 

map) after immersion in red wine 
Fig. 13. Tooth immersed in red wine 

 

 

Fig. 14. Image capture and data analysis with 

ClearMatch 

Fig. 15. Filtek Supreme and Gradia, red wine, 

color proportion 
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Every image has a color statistics distribution 

(Fig.16). 

 

 
Fig. 16. Detailed colour analysis 

DISCUSSION 

Color determination in dentistry can be 

performed instrumentally using 

spectrophotometers and colorimeters. 

Instrumental colorimetry can potentially 

eliminate subjective errors in color assessment, 

and more importantly it is more precise than the 

naked eye in measuring slight differences in 

colored objects on flat surfaces [7,10]. Today’s 

digital shade analysis systems seek to mimic 

human visual system while eliminating the 

influence of negative visual illusion effects. 

Successful shade taking involves a combination 

of technology, shade tabs and reference 

photography [8, 9, 10, 11, 12]. 

In the present study, color change values for 

all resin composite restorative materials in tea, 

coffee, red wine, red pepper and oral antiseptic 

were greater than value 2. These values were 

considered visually perceptible as well as 

clinically unacceptable. 

 

CONCLUSIONS 

1. The resistance to coloring: nano-composites 

were found to be more color stable to 

extrinsic coloration than universal resin 

composites. 

2. When we chose a filling material, especially 

in the frontal area, we must pay attention to 

the patient’s eating habbits. 

3. Combining the multitude of coloring 

substances, the immersion time, the oral 

hygene and smoking are factors which can 

influence the composites coloration. 

4. Surprisingly, the drinks based on coke were 

not so coloring as we expected. Pepsi cola is 

more coloring than Coca cola, it also has a 

more acid pH. For all resin composite 

restorative materials tested, their color change 

values in tea, coffee, red wine, red pepper 

juice and oral antiseptics solutions were 

greater than value 2. In other words, their 

color change in these staining agents was 

visually perceptible as well as clinically 

unacceptable. 

5. The coloring drinks may produce significant 

alteration of the aesthetic of composites, 

which in some cases can be improved by 

professional brushing.  

6. As we have observed, the most rezistant area 

to coloring was the polished surface, and the 

less rezistant to coloring was the surface 

„protected” by the composite sealant.  

7. Coloration depends not only on the coloring 

substance, but also on its pH level, the 

thickness of the composite and the texture of 

the surface.  

8. In clinical practice, patients should be aware 

of the staining effects of the drinks tested in 

this study, while practitioners should take into 

consideration the staining susceptibility of the 

resin composites. 
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ABSTRACT: Purpose: Clinical and laboratory assessment of total unstimulated saliva viscosity in order to 

evaluate the quality of saliva in edentulous patients wearing complete dentures. Materials and methods: A 

number of eighty patients, of both sexes participated in the investigation: a control group, 40 patients aged 25-60 

years, and a test group, 40 patients aged 45-75 years, edentulous patients treated with acrylic dentures. Clinical 

method used: Saliva collection was done from the floor of the oral cavity using a dental mirror. With the dental 

forceps salivary try forming a filament. Laboratory method used: Viscosity determination was made using 

saliva viscometer type Brookfield digital cone-plate. Results: Compared to the average values from literature, 

from the control group observed a change in salivary viscosity in 6 patients, 5 of them suffer from various 

general diseases. In the test group, shows the modified salivary viscosity 25 of 33 patients suffering from 

various general conditions. Modification of salivary viscosity on the remaining 8 patients could be attributed to 

wearing acrylic dentures because they do not suffer from any illness, is generally not found in any drug 

treatment and wear dentures over five years, while the remaining 7 healthy patients does not have these changes 

because of shortly wearing. Conclusions: The laboratory test method results correlate with clinical test results 

for determining the viscosity of saliva. In these tests it is found that the viscosity is changed in both groups 

(control and test). These changes in salivary viscosity may be attributed to general diseases and medications. For 

the entire test group we observed an increase in salivary viscosity including those who apparently do not present 

any general disease, these changes can be caused by wearing complete acrylic dentures, which change the 

temperature and pressure inside the space between the denture and the surface support. 

 

INTRODUCTION 

One of the deciding factors in 

maintaining complete dentures is the 

viscosity of saliva. In practice a significant 

number of patients treated with acrylic 

complete dentures show poor maintenance 

due to the qualitative changes of salivary 

fluid [1,2,4]. 

Purpose: Clinical and laboratory 

assessment of total unstimulated saliva 

viscosity in order to evaluate the quality of 

saliva in edentulous patients wearing 

complete dentures. 

 

MATERIALS AND METHODS 
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A number of eighty patients, of both sexes 

participated in the investigation. 

 a control group consisted of 40 patients 

aged 25-60 years, patients unworn 

removable dentures 

 a test group consisting of patients aged 45-

75 years, edentulous patients treated with 

acrylic dentures with seniority ranging 

between one month and 20 years 

 

Clinical method used: 

The colletion of saliva was done from the 

floor of the oral cavity using a dental 

mirror. With the dental forceps salivary try 

forming a filament. 

Interpretation : 

 state 1 - if the filament is not formed, the 

saliva is more serous and will not give 

good adhesion; 

 state 2 - if the filament is thin, saliva is 

mixed and it becomes a film good 

enough saliva; 

 state 3 - if filament is thick, elongated the 

saliva secretion is more mucous 

preventing good adhesion. 

 

Laboratory method used: 

Viscosity determination was made using 

saliva viscometer type Brookfield digital 

cone-plate zone from the laboratory of 

Physiology and of the Faculty of General 

Medicine, University "Ovidius" Constanta. 

The advantages of this viscometer are: 

 Easy handling, 

 Direct display of the value of viscosity, 

 Does not require special cleaning and 

storage of saliva. 

The unstimulatid saliva was collected, 

following next rules: 

1. the patients must not consume alcohol, 

tobacco, spices, carbonated liquid, citrus 

with 24-48 hours before; 

2. the collection was performed between 9 

and 10 am; 

3. last meeting of oral hygiene of dentures 

was performed 1-2 hours before testing; 

4. collection were performed in the same 

room, well ventilated, with moderate light, 

5. patients were asked to rest well before the 

meeting, during harvesting have created 

conditions for good mental and physical 

relaxation; 

6. collection was done in sterile test tubes, 

graduated, 0.5 ml of saliva for each 

patient. 

7. the patient is asked to rinse his mouth with 

cold water, then shut up and do not 

swallow the saliva accumulated, and with 

a sterile probe saliva to accumulate in the 

tube. 

Samples are processed immediately with 

digital type viscometer Brookfield cone-plate 

zone, as follows: 

1. Viscometer mounts (container, time); 

2. Contact the container is made using two 

hose with a constant temperature water 

bath, we have set for 37º C; 

3. Viscometer connects to a 220V power 

source; 

4. Viscometer starts and waits until it makes 

its self-test; 

5. Remove the container in which the saliva 

sample will be collected; 

6. Fit the container, spindle speed is fixed 

and is given the command to calculate the 

viscosity; 

7. Results are displayed on the screen. 

We worked with a spindle dimension of 

40 mm. and speeds: 0.3, 0.5, 1, 1.5, 2, 2.5, 

3, 4, 5, 6, 10, 12, 20, 30, 50, 60 and 100 rad / 

sec. Among the results, we chose up to 100 

rad/sec, which correlates with the mean 

viscosity of 1.1-1.32 literature [4]. 

 

RESULTS  

Results of the clinical method 

Test results of clinical evaluation of 

salivary viscosity are presented in the table 2. 
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Results of laboratory method 

Laboratory test results for determining 

the viscosity of saliva are presented in the 

table 4. 

 

Table 1: Results of clinical evaluation method for determining the viscosity of saliva: 
State Control group (40) Test group (40) Total (80) 

1 34 (85%) 7 (17,5%) 51 (51,25%) 

2 6 (15%) 26 (65%) 32 (40%) 

3 0 7 (17,5%) 7 (8,75%) 

 

Table 2. Results of laboratory method for the test group 

V 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

100 1.45 2.15 1.35 1.93 1.91 1.9 1.15 1.9 1.87 1.47 2.09 1.19 1.85 1.73 

V 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

100 1.45 1.93 1.13 2.00 2.29 1.99 1.27 1.35 1.23 1.32 1.41 1.4 2.18 1.88 

V 29 30 31 32 33 34 35 36 37 38 39 40 M 

100 1.92 2.13 1.96 1.39 2.11 1.42 1.37 1.36 2.31 1.38 1.49 1.25 1.69 

 

Table 3. Results of laboratory method for the control group 

V 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

100 1.51 1.12 1.16 1.35 1.12 1.13 1.32 1.1 1.09 1.51 1.28 1.31 1.27 1.1 

V 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

100 1.18 1.47 1.31 1.62 1.23 1.19 1.18 1.17 1.29 1.31 1.16 1.15 1.15 1.22 

V 29 30 31 32 33 34 35 36 37 38 39 40 M 

100 1.3 1.13 1.11 1.63 1.15 1.25 1.2 1.25 1.25 1.14 1.14 1.14 1.21 

Note: V = velocity zone; M = average of the samples at a certain speed; 1,2,3..... etc = number of 

samples. 

Table 4: Evaluation results of laboratory method for determining the viscosity of saliva: 

 

In the control group we found 34 patients 

with values of viscosity between 1.1-1.32 

considered normal, compared with only 7 

patients from test group with same values. 

The medium values between 1.33 and 2.0 

were found at 6 patients from the control 

group and 26 patients from the test group. 

The high viscosity value up to 2.0 was 

found only in the test group, at 7 patients. 

 The higher value of a patient salivary 

viscosity in the control group is 1.62, this 

patient suffering from gastric ulcer;  

 Highest value of salivary viscosity is 

2.29, found at a patient suffering from 

diabetes and wears acrylic dentures for 

four years; 

 The higher viscosity of saliva at a 

complete edentulous patient that presents 

no overall condition is 1.92 and wears 

acrylic dentures for 10 years; 

 Salivary viscosity value of 1.32 (upper 

limit considered normal value) in the test 

group corresponds to a patient without 

general conditions, without any 

medication, but wearing acrylics dentures 

for 3 months; 

 The lowest, considered pathological, is 

1.35 and corresponds to a patient not 

Viscozity Literature values Control group (40) Test group (40) 

Normal 1.1-1.32 34 (85%) 7 (17,5%) 

Medium 1.33-2.0 6 (15%) 26 (60%) 

High ˃2.0 0 7 (17,5%) 
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suffering from any disease and wear 

acrylic dentures for four months. 

 

DISCUSSIONS 

Compared to the average values from 

literature [3,5], from the control group 

observed a change in salivary viscosity in 6 

patients, 5 of them suffer from various 

general diseases. In the study group, shows 

the modified salivary viscosity 25 of 33 

patients suffering from various general 

conditions. 

Modification of salivary viscosity on the 

remaining 8 patients could be attributed to  

wearing acrylic dentures because they do 

not suffer from any illness, is generally not 

found in any drug treatment and wear 

dentures over five years, while the 

remaining 7 healthy patients does not have 

these changes acrylic denture because of 

shortly wearing (1-3 months). 

 

CONCLUSIONS 

The laboratory test method results 

correlate with clinical test results for 

determining the viscosity of saliva. 

In these tests it is found that the viscosity 

is changed in both groups (control and test). 

These changes in salivary viscosity may be 

attributed to general diseases and 

medications. 

For the entire test group we observed an 

increase in salivary viscosity including 

those who apparently do not present any 

general disease, these changes can be 

caused by wearing complete acrylic 

dentures, which change the temperature and 

pressure inside the space between the 

denture and the surface support. 

Our results are correlated with those 

obtained in the literature, confirming the 

fact that the wearing of acrylic complete 

dentures lead to changes in salivary fluid 

quality. 
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ABSTRACT: Burning mouth syndrome has never been associated with a specific medical condition, although 

associations were reported with a wide variety of health and chronic pain conditions. The painful mouth 

syndrome revealed the lack of specific criteria for diagnosis. Stomatodynia is characterized by the existence or 

coexistence of local, general and psychological etiologic factors. Local factors, the most frequently involved 

were candidiasis, incorrectly adjusted dentures, contact allergies and oral parafunctions. Among the general 

factors that recordered a higher frequency, we mention: menopause, diabetes, previous medications and iron 

deficiency anemia. Regarding the psychological factors, there were identified: stress, anxiety, depression, 

mental lability and mental disorders.  

 

Key words: burning mouth syndrome, tongue pain, glossodynia, menopause, dry mouth. 

 

INTRODUCTION  

Burning mouth syndrome (BMS) is 

manifested in some patients gradually with 

increasing intensity of pain and other 

symptoms over time, and in others the onset 

is sudden and precipitate. Most patients can 

not identify a cause of disease and attributed 

the apparent onset of a previous dental 

procedures, systemic diseases or treatment 

with antibiotics. Thus, for some patients, 

neurological changes that are possible 

causative factor subsequent to viral infection, 

or a neurotoxic effect of local anesthetics. (1) 

Due to difficulties in understanding the long-

term pain induced by painful mouth 

syndrome and its complex clinical picture, 

there were suggested a large number of 

etiologies. Most studies suggest that oral 

burning is frequently accompanied by dry 

mouth and thirst (despite lack of evidence of 

decreased salivary flow in most patients), 

altered taste and additional allegations of 

pain, including facial pain and pain in other 

areas. (2) Taste and pain are mediated by 

small diameter fibers, while salivary 

stimulation is controlled sympathetic and 

parasympathetic nervous system. An 

interesting aspect is that, while burning 

sensation and altered taste are reduced by 

food, rinse with an anesthetic solution 

increases oral pain and decreases changes of 

taste. (6) 

Personality characteristics, including 

depression and anxiety are frequently 

reported in patients with BMS and may 

influence pain or may be secondary to 

chronic pain. The significance of diurnal 

variation of pain is unknown, but may be 

associated with postural changes in blood 

flow or changes in the central nervous system 

(CNS) during sleep. (4, 7) 

Although most patients can not identify an 

apparent cause of the disease onset, 

approximately 37% of patients, related 

symptoms to previous dental procedures, or 

treatments with antibiotics. Thus, for some 

patients, there is the possibility that 

neurological changes can be the etiological 

factor, by virtue of viral infection, or the 

neurotoxic effect of local anesthetics. (5) 

Interestingly, there is a large discrepancy 

between the severity and the patient accused 

disorders (painful subjective complaints) and 

the absence of clinical changes of oral 
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mucosa.  

Regarding the epidemiology of burning 

mouth syndrome is found that the 

epidemiological data are limited, which leads 

to lack of specific criteria for diagnosis. (8) 

However, the studies of population groups 

highlight the existence of this syndrome 

prevalence between 0.7% and 15%. It should 

be noted that numerous patients studies refers 

to BMS symptoms rather than painful mouth 

syndrome itself (3, 9). 

 

MATERIAL AND METHODS 

A group of 339 patients were examined 

and diagnosed with acute pain of the oral 

cavity, between 2008 and 2010. Evolution on 

the number of these patients was as follows: 

in 2008 we had a total of 142 patients, in 

2009 were a total of 77 patients examined and 

in 2010 a total of 120 (fig. 1). 

In the group of patients analyzed, we 

identified the existence of 12 diseases of the 

oral mucosa (fig. 2). 

Within the study group of 339 patients, 

painful mouth syndrome was observed in a 

number of 118, representing a 34.80% share 

of the total (fig. 3). 

For a more complete picture of people 

diagnosed with BMS was necessary to know 

the place of residence, age distribution, sex, 

occupation, etc. 

Patients diagnosed with painful mouth 

syndrome are in a 89% urban, rural areas 

being represented by the difference. This high 

proportion of urban patients shows greater 

concern for their oral hygiene and treatment 

of such diseases (fig. 4). 

 

  
Fig. 1 Fig. 2 

  

Fig. 3 Fig. 4 

The sex distribution is significant, in terms 

of prevalence for stomatodynia, in females. 

Thus, from the total number of 118 patients, 

BMS has affected 84 women and 33 men, 

which implies a distribution of 28% men and 

72% women. It concludes that BMS affected 

more women than men (fig. 5). Age 

distribution of patients diagnosed with BMS 
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is characterized by a concentration in people 

over 50 years, at a rate of 72.9% of the total. 

Our study confirmed the views of experts on 

the disease prevalence for females and people 

aged over 50 years. By correlating the 

distribution by sex and age structure, it can be 

said that BMS affects, in particular in post-

menopausal women. That conclusion is part 

of the general conclusions drawn from 

clinical trials specialist (fig. 6) . 

In our study, we found that patients 

complained of pain in multiple areas of the 

oral cavity: the back of the tongue, lower lip, 

palate, oral mucosa, third front and edges of 

the tongue, upper and lower buccal vestibule. 

Of these, the most frequently affected by 

painful mouth syndrome (93%), are the top 

and edges of the tongue, followed by the back 

of the tongue - 3% (fig. 7) 

.

 

  
Fig. 5 Fig. 6 

 

Fig. 7 

RESULTS AND DISCUSSION  

Due to difficulties in understanding the 

long-term pain induced by BMS and complex 

clinical picture, there were suggested a large 

number of etiologies. Each of these 

postulated causes of pain was explained only 

for a small group of patients. With the 

growing understanding of the profound role 

that taste damage plays in the pathogenesis of 

burning mouth syndrome, numerous 

etiologies can now be considered part of a 

comprehensive model of the disease. BMS 

has never been associated with a specific 

medical condition, although associations were 

reported with a wide variety of health 

conditions and chronic pain conditions, 

including headache. Patients with BMS often 

have high blood glucose levels, but showed 

no consistent or causal relationship. Despite 

reports suggesting a significant relationship 

between painful mouth syndrome and 

ulcerative or erosive mucosal lesions, 

periodontal and geographic tongue, most 

studies have reported no significant changes 

in the intraoral soft or hard tissue. Similarly, 

chemical irritation and allergic reactions to 

dental materials and galvanic currents 

between dissimilar metals have been 

identified as major causes painful mouth 

syndrome (3, 10). 

In the initial consultations carried out in 

the Ambulatory of Oral and Maxillofacial - 

Surgery Iasi, patients reported that the onset 

of disease was generally slow (59% of them), 

the symptoms gradually evolved and in 41% 

of them disease was installed suddenly as a 

result of previous dental maneuver, mental 
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stress or shock. In terms of symptoms, 

patients accused pain, tingling, burning, 

numbness, swelling, and stinging. 

Approximately half of the patients 

complained pain continuing character, and the 

other half, pain intermittent nature (fig. 8). 

 

 
 

Fig. 8 Fig. 9 

Regarding local factors,in the 97 patients( 

82.2% of total), we encountered: 35.6% with 

chronic candidiasis generated or contributed 

to diabetes mellitus, xerostomia, 

corticosteroids, pernicious anemia: 26, 3% 

with dentures,mainly those removable. The 

pain headquarters was located at the gums of 

maxillary alveolar process and hard palate 

and on the floor of the mouth; 11% with 

contact allergy at methyl methacrylate, epoxy 

or other resins, such as new dentures and 

prosthetic field applied; 6.8% with oral 

parafunctions like motor tics of language 

(rubbing, rolling, rotation) or bruxism caused 

by prosthetics that led to the burning 

sensation of oral mucosa; 2.5% with 

migratory glossitis which determines the 

phase of exacerbation depapillation and 

burning sensation on the tongue, exacerbated 

during periods of stress (Fig. 9). 

General factors were found in 83 patients 

(70.3%), except that the 38 patients displayed 

the presence of two or more concomitant 

factors. In the target group was found the 

following general etiological factors: 

Menopause - 53.4% of the total. It is 

recognized as the most frequent factor in the 

genesis of nonspecific oral pain in females. 

This factor in conjunction with the general 

vasomotor phenomena, psychological 

symptoms or other disorders that can 

accompany the events around menopause, can 

causes oral discomfort and symptoms like 

burning sensation, altered taste, swelling, 

tingling, etc.  

Diabetes mellitus was present in 18.6%. It 

is remembered as the important etiologic 

factor in genesis of stomatodynias, in a 

significant percentage due to high frequency 

of diabetes in Romania; Medications 

frequently due to a state of increased 

morbidity and in many cases the application 

of radiotherapy was another important issues 

in the emergence of glossodynia (16.1%); 

Anemia was found in 11.4%. The most 

common forms in the present study were iron 

deficiency anemia (which is due to iron 

deficiency from the reactions of the stomach 

or repeated bleeding) and pernicious anemia 

(released as a result of vitamin B12 

malabsorption syndrome) (fig. 10). 

Regarding psychological factors involved 

in the etiology of stomatodynias for a total of 

29 patients (24.8% of the total) were found: 

the states of stress – 1,8%, mental lability – 

5,1%, psychiatric disorders (sometimes 

hidden or undiagnosed) -17% (fig. 11). 

Patients diagnosed with BMS have 

presented a series of general problems 

associated flourishing a high proportion of 



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

51 

hypertension 21%, anemia 16% and 16% 

diabetes mellitus, which together represent 

53% of the reported general illnesses 

associated (fig. 12). 

Disorders recordered above, require 

specific treatments, witch may be also a cause 

for stomatodynia. Besides general diseases, 

the studied patients presented others oral 

disorders associated with metabolic 

syndrome. Candidiasis showed a 33% share 

of total stomatodynias associated diseases. 

The following weights in the hierarchy have 

oral thrush by 18% and irradiated tongue 

carcinoma by 15%. We therefore affirm once 

again that the presence of Candida albicans 

may be a causal factor of burning mouth 

syndrome (fig. 13). 

 

 
 

Fig. 10 Fig. 11 

 

 
Fig. 12 Fig. 13 

CONCLUSIONS 

Burning mouth syndrome is a painful or 

non-specific pain syndrome, disturbing and 

uncomfortable, characterized by tingling or 

burning sensation located in different areas of 

the oral cavity, which predominate on the 

tongue, symptoms not accompanied by 

clinical evidence. BMS revealed the lack of 

specific criteria for diagnosis. Stomatodynia 

is characterized by the existence or 

coexistence of various factors. From local 

ones, the most frequently involved are: 

candidiasis, incorrectly adjusted dentures, 

contact allergies and oral parafunctions. 

Among the general factors that have a higher 

frequency are: menopause, diabetes, previous 

medications and iron deficiency anemia. With 

regard to psychological factors were 

identified: stress, anxiety, depression, mental 

lability and mental disorders. 
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ABSTRACT: The purpose of our study was to identify the dental-alveolar phenomena making up for skeletal 

imbalances due to malocclusion Class II, using the lateral cephalometry method. The research was carried out 

on 52 patients (29 girls and 23 boys), aged between 7 and 18 years, chosen from 113 cases clinically diagnosed 

with malocclusion Class II Angle. The lateral cephalometrie images were processed using the ORTHALIS 

software, whereas the cephalometric measurements were conducted by means of the Tweed and Steiner method. 

The databases and statistical analyses were carried out using the SPSS 16.0 software for Windows and 

descriptive statistics means. The results obtained reveal 5 skeletal patterns of Class II. The dental-alveolar 

compensation phenomena occurring in the Class II skeletal patterns associated with the skeletal growing 

patterns identified in the study group took a wide variety of dental-alveolar forms. The wide variety of clinical 

manifestations and expressions at the skeletal and dental-alveolar levels fully supports the opinion according to 

which malocclusions Class II Angle are far from being a mere clinical entity, but rather a complex cranio-

dental-maxillo-facial syndrome. 

 

Key words: malocclusion Class II, lateral cephalometrie, dental-alveolar process, dental occlusion. 

 

INTRODUCTION 

Our research (1 and 2) reveals the 

correlations between the shape of the face and 

the dental arch. Therefore, dolichocephalic 

persons have a long narrow face, and their 

dental arch is narrower and oblong, whereas 

brachycephalic persons have a shorter and 

wider face, and their dental arch is wider. 

There are several works focusing on the 

relation between the cranio-facial structures 

and the size of the dental arch in 

malocclusion subjects (3 and 4). According to 

their results, in malocclusion Class II division 

1, the maxillary dental arch is narrower in 

dolicocephalic skulls and wider in 

brachycephalic ones, whereas the size and 

shape of the mandible arch is similar in all 

three face types (mesocephalic, 

brachycephalic, dolicocephalic). 

Other authors (5, 6 and 7) examined the 

characteristics of the dental arch by 

comparison with malocclusion Class II 

divisions 1 and 2 in subjects that had not had 

any orthodontic treatments. According to 

Moorrees’ findings, the inter-canine widths 

on both the maxillary and the mandible are 

bigger than in the control patients, in 

malocclusion Class II division 2, and smaller 

in malocclusion Class II division 1, whereas 

the studies of Buschang et al. (6), Wallow et 

al.(7), Peck et al.(8) reveal a smaller than the 

average inter-canine width. 

Literature is still controversial regarding 

the characteristics of the dental-alveolar arch 

in subjects diagnosed with malocclusion 

Class II Angle divisions 1 and 2, as compared 

to subjects not suffering from any 

malocclusions. The characteristics of the 

dental arch in malocclusion Class II as 

compared to the dental arch of children not 
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suffering from malocclusions reveal virtually 

statistically insignificant differences (9, 10 

and 11). Notwithstanding the above, Staley 

(12) finds bigger inter-molar and inter-canine 

widths in normally grown children as 

compared to those suffering from 

malocclusion Class II Angle. 

Dental occlusion is the result of the 

relations between the bone, muscle and teeth 

components. The dental arch often reacts, in 

order to make up for the skeletal imbalances, 

and, last but not least, intra-arch harmony 

influences dental occlusion. The wide 

variety of clinical manifestations of 

malocclusion Class II Angle accounts for the 

researchers’ and clinicians’ high interest in 

identifying any dental arch modifications in 

Angle divisions 1 and 2, as well as any 

distinctions between them.  

Therefore, the purpose of our study was to 

identify the dental-alveolar phenomena 

making up for skeletal imbalances due to 

malocclusion Class II, using the lateral 

cephalometry method. 

 

MATERIAL AND METHOD  

Patients and data collection 

The research was carried out on 52 

patients (29 girls and 23 boys), aged between 

7 and 18 years, who came for orthodontic 

treatment in the Department Orthodontics of 

the "Sf. Spiridon" Emergency University 

Hospital and in a private orthodontic practice 

in Iasi, Romania.  

The cases were chosen from 113 cases 

clinically diagnosed with malocclusion Class 

II Angle. The patient selection criterion was 

the cephalometric confirmation of the 

diagnosis of malocclusion Class II skeletal. 

Of the 52 patients with a cephalometric 

diagnosis of malocclusion Class II skeletal, 

30 were clinically diagnosed with dental 

malocclusion Class II Angle division 1, 16 

were clinically diagnosed with dental 

malocclusion Class II Angle division 2, 

whereas the remaining 6 were clinically 

diagnosed with dental malocclusion Class I 

Angle. 

Evaluation of images  

The lateral cephalometries were performed 

using a STRATO-X 11.8% magnification 

coefficient orthopantomograph, and they 

were processed by two examiners, using the 

ORALIS software. The Tweed and Steiner 

method was employed for cephalometric 

measurements.  

Statistical analysis 

The database and statistical analyses were 

carried out using the SPSS 16.0 software for 

Windows and descriptive statistics. 

 

RESULTS 

Measurements of the angles between the 

maxillary bases and skull base (Steiner’s 

method) led to the identification of Class II 

skeletal patterns, according to which, 

mandibular retrognathism occurred in 50.0% 

of the cases, maxillary prognathism, in 9.6% 

of the cases, and maxilllary prognathism 

associated with mandibular retrognathism, in 

19.2% of the cases, whereas bimaxillary 

retrognathism and bimaxillary prognathism 

had a 13.5% and 7.7% occurrence rate, 

respectively.  

The skeletal growing patterns in the study 

group were determined according to the 

measurements of the Tweed triangle and 

revealed occurrence rates of 42.3%, 36.5% 

and 21.2% for the normodivergent, 

hyperdivergent and hypodivergent facial 

patterns, respectively.  

Table I shows the association between the 

skeletal growing patterns and the Class II 

skeletal patterns discovered in the study 

group. 

The dental-alveolar compensation 

phenomena were identified by measuring the 

dental angles and distances against the planes 

of reference, as provided by the Steiner and 

Tweed method. The dental-alveolar 
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compensation phenomena occurring in the 

Class II skeletal patterns associated with the 

skeletal growing patterns identified in the 

study group took a wide variety of dental-

alveolar forms. Here are the highest 

occurrence rates of these forms: upper pro-

dental-alveolar associated with lower retro-

dental-alveolar – 21.2%; upper normal-

dental-alveolar associated with lower retro-

dental-alveolar – 19.2%; bi-retro-dental-

alveolar – 17.3%; upper pro-dental-alveolar 

associated with lower normal-dental-alveolar 

– 17.3%; bi-pro-dental-alveolar – 13.5% 

(table II). The other forms of dental-alveolar 

compensation had low occurrence rates. 

 

Table I. Association between the skeletal growing patterns and the class ii skeletal patterns  

n = 52 Normodivergent Hyperdivergent Hypodivergent % 

Mandibular retrognathism 13 7 6 50.0 

Maxillary prognathism 1 3 1 9.6 

Maxillary prognathism with 

mandibular retrognathism 
4 5 1 19.2 

Bimaxillary retrognathism 4 1 2 13.5 

Bimaxillary prognathism 0 3 1 7.7 

percentage 42.3 36.5 21.2 100.0 

 

Table II. Forms of dental-alveolar compensation of class ii skeletal patterns 

Skeletal patterns A B C D E F G % 

mandibular 

retrognathism 

normodivergent 2 3 1 2 0 3 2 23.0 

hyperdivergent 1 0 0 0 1 2 3 15.4 

hypodivergent 0 2 0 2 0 1 1 11.5 

maxillary 

prognathism 

normodivergent 0 0 0 0 0 0 1 3.8 

hyperdivergent 0 0 1 0 1 1 0 3.8 

hypodivergent 0 0 0 0 1 0 0 1.9 

maxillary 

prognathism 

with mandibular 

retrognathism 

normodivergent 1 1 0 0 0 1 1 7.7 

hyperdivergent 1 2 0 1 1 0 0 9.6 

hypodivergent 0 1 0 0 0 0 0 1.9 

bimaxillary 

retrognathism 

normodivergent 0 0 0 2 0 1 1 7.7 

hyperdivergent 0 1 0 0 0 0 0 1.9 

hypodivergent 1 0 0 1 0 0 0 3.8 

bimaxillary 

prognathism 

normodivergent 0 0 0 0 0 0 0 0 

hyperdivergent 1 0 0 1 0 1 0 3.8 

hypodivergent 0 1 0 0 0 0 0 1.9 

procent 13.5 21.2 3.8 17.3 7.7 19.2 17.3 100 

A – bi-pro-dento-alveolie 

B – pro-dento-alveolie superioară cu retro-dento-alveolie inferioară 

C – normo-dento-alveolie 

D – bi-retro-dento-alveolie 

E – retro-dento-alveolie superioară cu pro-dento-alveolie inferioară 

F – normo-dento-alveolie superioară cu retro-dento-alveolie inferioară 

G – pro-dento-alveolie superioară cu normo-dento-alveolie inferioară 
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DISCUSSIONS 

The analysis of the data on the skeletal 

patterns of the subjects in the study group, 

which we gathered in our study, reveals that 

mandibular retrognathism has the highest 

occurrence rate. This finding is in agreement 

with Hotz’s (19) prediction, according to 

which malocclusion Class II due to 

mandibular retrognathism caused by 

environmental factors (nutrition) will become 

a common human characteristic in the future, 

in the absence of the normal phenomenon of 

dental attrition. Riolo (20) and Isik (21) too 

identified a normally positioned maxillary 

and retrognathic mandible in malocclusion 

Class II, as shown by us in our study group. 

The maxillary has a normal position, whereas 

the mandible is retrognathic in malocclusion 

Class II Angle division 1, which was also 

stated in other works. According to Craig 

(22), patients suffering from malocclusion 

Class II Angle division 1 have a shorter 

mandible body, while their first permanent 

molars are is a more distal position. Maj et al. 

(23) conclude that mandibular retrognathia is 

not necessarily a growth disorder, but rather a 

consequence of the way in which the bones 

are assembled, more precisely of the 

mandibular plane angle.  

Based on the data gathered, we may state 

that mandibular retrognathia occurrences are 

mainly due to an inherited mandibular 

retrognathia pattern, revealed by us in a 

family, to a larger skull base angle, which we 

found in some of the malocclusion Class II 

Angle division 1 patients, as well as to the 

absence of dental attrition. Brezniak (24) also 

found a normally positioned maxillary in 

malocclusion Class II Angle division 2, 

followed by upper jaw retrusion. 

Despite the fact that literature often ranks 

maxillary retrognathism second, after normal 

maxillary position, in the group we studied 

maxillary prognathism ranked second, with an 

occurrence rate of 28.84%; anterior 

positioning of the upper jaw was also specified 

in other researches conducted by authors such 

as Rothstein and Rosenbloom. In some cases, 

maxillary prognathism was accompanied by a 

normally developed mandible. A normally 

developed mandible, present in malocclusions 

Class II Angle, was also mentioned in 

Demish’s and Peck’s works. These authors 

found a normally developed mandible in 

malocclusions Class II Angle division 2, 

which was also pointed out by us, in some of 

the malocclusions Class II Angle division 2 

patients. In opposition with Demish et al.’s 

data, Pancherz measured a smaller SNB angle 

in malocclusion Class II Angle divisions 2 and 

1. If a comparison between the two divisions is 

drawn, the SNB angle is smaller in 

malocclusion Class II Angle division 2, than in 

malocclusion Class II Angle division 1. We 

also found occurrences when maxillary 

prognathism was accompanied by mandibular 

retrognathia, a skeletal pattern with a divergent 

evolution, in which facial convexity increases, 

severely influencing the patient’s features.  

Maxillary retrognathism occurs less 

frequently than maxillary prognathism, i.e. in 

13.5% of the cases (almost half of the maxillary 

prognathism occurrences). According to our 

results, the specificity of this pattern consists of 

the fact that maxillary retrognathism was also 

accompanied by mandibular retrognathism, 

thus creating a sort of “balanced imbalance”, or 

a convergent evolution towards retrognathism, 

which disturbs facial esthetics in the sense of a 

straight profile, which is however more easily 

accepted by the patient and more easily 

tolerated by the people around him, as 

compared to a divergent evolution of the inter-

maxillary relations. Maxillary retrognathism 

was revealed by Harris and Pancherz in 

malocclusions Class II Angle.  

According to our data, this skeletal pattern 

occurs to a lesser extent in the study group, i.e. 

7.7%. It is only natural for such a bone 

structure to be less common in the populations 
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from Center and Eastern Europe, generally 

characterized by mandibular retrognathia. And 

when this pattern does occur, it may be 

considered a result of the population mix 

processes, which are common nowadays. 

As for vertical development, our data 

show a hopeful reality, namely that almost 

half of the study group is characterized by 

normal divergence in malocclusion Class II. 

However, more than a third are 

hyperdivergent, whereas less than a third are 

hypodivergent. A malocclusion Class II 

analysis reveals significant distinctions 

between the two divisions: whereas half of 

the investigated subjects with malocclusion 

Class II Angle division 1 enjoy normal 

divergence, in malocclusion Class II Angle 

division 2 normal divergence is identified 

only in 1/3 of the subjects. Both 

hyperdivergence and hypodivergence amount 

to about 1/3, the latter being however slightly 

higher in malocclusion Class II Angle 

division 2. Other literature works (8 and 11) 

also pointed out this last finding, namely that 

hypodivergence is slightly higher in 

malocclusion Class II Angle division 2 than 

in malocclusion Class Angle II division 1.  

We revealed anterior mandibular rotation 

especially in malocclusion Class II Angle 

division 2 cases, which was also supported in 

Bjork’s (13) and Karlsen’s (14) works.  

Compensatory dental-alveolar phenomena 

enjoyed a wide range of manifestations in each 

skeletal pattern. This compensation 

phenomenon is related to the skeletal imbalance 

and to the inter-maxillary bone relations, 

designed to achieve dental occlusion. 

The dental-alveolar compensatory reaction 

is dependent on and also works in direct 

connection with the surrounding muscles and 

temporo-mandibular joint. This phenomenology 

accounts for the diversity of the clinical 

manifestations of the dental-alveolar pattern 

that ranges from normal bimaxillary and bi-pro-

dental-alveolar dentition, to diverging 

combinations such as retro-dental-alveolar and 

pro-dental-alveolar, pro-dental-alveolar and 

retro-dental-alveolar, normal-dental-alveolar 

and retro-dental-alveolar dentitions. It is 

necessary to understand the importance of soft 

parts analyzed in their relation to the skeletal 

and dental-alveolar pattern, as pointed out by 

Nanda (15 and 17), and to be careful in our 

analysis, since, as the abovementioned author 

stated: “one cannot suppose that, if the bone 

structures and teeth have normal morphologies 

and accurate inter-relations, the soft tissues 

structures will automatically take a normal 

position”. 

Therefore, when setting a diagnosis and 

defining our therapeutic goals, we should not 

generalize the values of the cephalometric 

and biometric dental-alveolar indicators. It is 

important to infer and than identify cranio-

maxillo-dental-facial harmony and balance.  

The wide variety of clinical 

manifestations, with several particular aspects 

that are specific to our population, makes us 

support Graber’s (1), Moyers’ (16), Peck’s 

(8), McNamara’s and Boboc’s (18) opinions, 

according to whom, malocclusion Class II is 

just an umbrella term. In addition to being a 

clinical entity, it is also a polymorphous 

syndrome requiring thorough analyses for the 

identification of all the elements specific to 

each clinical case at the bone, teeth, dental-

alveolar and muscular levels, which basically 

individualize each patient.  

 

CONCLUSIONS 

The results of our study underline the 

considerable variability of the skeletal and 

dental-alveolar patterns in malocclusions 

Class II, which requires the full examination 

of these cases by X-ray investigations. 

Cephalometric data set the diagnosis and 

quantify the imbalances of each clinical case, 

thus guiding the orthodontic therapy strategy. 

The wide variety of clinical manifestations 

and expressions at the skeletal and dental-
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alveolar levels fully supports the opinion 

according to which malocclusions Class II 

Angle are far from being a mere clinical 

entity, but rather a complex cranio-dental-

maxillo-facial syndrome. 

 

REFERENCES 

1. Graber T, Vanarsdall LR, Vig Katherine. Orthodontics: Current Principles and Techniques. Elsevier 

Mosby, 2005. 

2. Ricketts RM. Orthodontic diagnosis and planning. vol.1, Philadelphia: Saunderes 1982; 107-125. 

3. Kanashiro LK,Vigorito JW. A study of the form and dimensions of the superior and inferior dental 

arches, in Brazilians, with Class II-division 1 malocclusion, and different facial types. Ortodontia 

2000; 33: 8-18. 

4. Kageyama T, Roddriguez DGC, Vigorito JW, Deguchi T. A morphological study of the relationship 

between arch dimensions and cranio-facial structures in adolescents with Class II Division 1 

malocclusion and various facial types. Am J Orthod and Dentalfac Orthop 2006, 129(3): 368-375. 

5. Morrees CFA, Gron AM, Leboret LML, Yen PKY, Frohlich FJ.Growth studies of the dentition: a 

review. Am J Orthod 1969; 55: 600-616. 

6. Buschang PH, Stroud J, Alexander RG. Differences in dental arch morphology among adult females 

with untreated Class I and Class II malocclusion. Eur J Orthod 1994; 16: 47-52. 

7. Walkow TM, Peck S. Dental Arch in Class II division 2 deep-bite malocclusion. Am J Orthod and 

Dentfac Orthop 2002; 122: 608-613. 

8. Peck S, Peck L, Kataya M. Class II Division 2 malocclusion: a heritable pattern small tooth in well 

developed jaws. Angle Orthod 1998; 68: 9-20. 

9. Frohlich FJ. A longitudinal study of untreated Class II type malocclusion. Trans Eur Orthod Soc 

1961; 137-151. 

10. Nie Q, Lin J. A comparison of dental arch forms between Class II Division 1 and normal occlusion 

assessed by euclidion distance matrix. Am J Orthod 2006; 129 (4): 528-535. 

11. Pancherz H, Zieber K, Hoyer B. Cephalometric characteristics of Class II division 1 and Class II 

division 2 malocclusion a comparative study in children. Angle Orthod 1997; 67: 111-120. 

12. Staley NR, Stuntz WR, Peterson LC. A comparison of arch widths in adults with normal occlusion 

and adults with Class II division 1 malocclusion Am J Orthod 1985; 88: 163-169. 

13. Bjork A, Skieller V, Facial Development and tooth emplion. Am J Orthod and Dentfac Orthoped 

1972; 62(3): 339-83. 

14. Karlsen AT. Craniofacial morphology in children with Angle Class II division 1 malocclusion with 

and without deep bite. Angle Orthod 1994; 64: 437-446. 

15. Nanda R. Biomechanics in Clinical Ortodontics. Saunders Company, 1996. 

16. Moyers RE, Handbook of orthodontics. Saunders Company, 1980. 

17. Nanda SK. Growth patterns in subjects with long and short face. J Orthod Dentalfac Orthop 1990; 

98: 247-258. 

18. Boboc G. Anomaliile dental-maxilare. Ed. Medicală bucureşti,1971. 

19. Hotz R, Orthodontics in Daily Practice, Hans Huber Publishers Viena Berna, Stuttgart, 1974; 

20. Moyers RE, Riolo, M., KEHNETHG, WAINRIGHT, R., BOOKSTEINF, Differential diagnosis of 

Class II malocclusions, Am J.O, 78, 5, 1980; 

21. Isik Fulya, Didem Nalbantgil, Korkamaz Sayinsu and Tulin Arum, A comparative study 

cephalometric and arch width characteristics of Class II division 1 and division 2 malocclusion, 

Europ.J.of Orthodontics, 2006, 28, 179-183; 

22. Craig E.G., The skeletal patterns characteristic of Class I and Class II division I malocclusions in 

norma lateralis, Angle Orthod., 1951, 21:44-56; 

23. Maj G, Luzi C, Lucchese P.O., Cephalometric appraisal of Class II and Class III malocclusions, 

Angle Orthod.1960, 30:26-34; 

24. Brezniak N., Arad A., Heller M., Dinbar A., Dinte A., Wasserstein A., Pathognomonic 

Cephalometric Characteristics of Angle Class II Division 2 malocclusion, Angle Orthodontist, 2002, 

vol72, No.3, pg.251-257;  



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

59 

 

 

 

HEALTH STATUS OF INSTUTIONALIZED ELDERLY: MORBIDITY 

DUE TO ORAL AND DENTAL DISEASES  

Mihaela Monica Scutariu
1
, Ioana Dana Alexa

2 

1
„Gr. T. Popa” University of Medicine and Pharmacy of Iaşi, Faculty of Dental Medicine, Oral-Dental 

Diagnosis and Geriatric Dentistry Department 
2
„Gr. T. Popa” University of Medicine and Pharmacy of Iaşi, Faculty of Medicine, Internal Medicine 

Department 

 

ABSTRACT: The elderly patient represents a challenge for the dentist due to his physical and pathological 

features, elements that must be taken into consideration along with the associated diseases and the possible 

emotional fragility mainly caused by retirement and the eventual marginalization within the family. The transfer 

of the elderly person to a retirement home generates even more serious problems because of the risk that he 

might feel marginalized and abandoned or because of the adjustment problems that might arise. Our study was 

performed in November 2010 at the Retirement Home Copou and it aimed to establish the profile of such a 

patient, presenting the psychological factors that influence the reasons for which an elderly person might ask for 

dental treatment, as well as the general and the oral-dental morbidity in this age group. All these elements are 

necessary for adjusting the way in which a dentist works with the elderly or within a retirement home. 

 

Key words: dental care, elderly, doctor patient relationship, oral dental morbidity. 

 

INTRODUCTION 

Elderly people represent an “accumulation 

of morbidity” collected in a lifetime. This is 

the reason why they require multiple and 

specialized cares that combine the medical 

and the social side [1, 2]. 

Nowadays, because life expectancy has 

grown, the problem of finding the best 

methods to care for the elderly is becoming 

more and more important, given their specific 

pathological characteristics and bearing in 

mind the psychological features and the social 

problems that appear.  

Each person has his own ageing rhythm, 

closer or not to the physiological 

development of the senescence process.  

The doctor – elderly patient relationship: 

many studies present in the specialized 

literature suggest that nowadays, elderly 

people represent one of the major problems in 

practicing stomatology. 

As you know, our existence is 

characterized by a continuous interaction 

between anabolic and catabolic processes. 

The intermittent domination of one process 

over the other determines the state of health at 

a given moment. What is considered to be 

physiologically normal at a certain age is 

considered abnormal at another. For this 

reason, it is only natural for us to accept that 

an elderly person might present a certain 

decline as far as his cellular activity, his 

muscular tonus and elasticity, as his 

neuromuscular magnitude and rate activity 

are concerned. The digestive system also 

presents symptoms that are associated to old 

age. The lack of denture is the most obvious 

element. 

The dentist must find o solution for the 

specialized problems that elderly people face, 

problems that have specific characteristics 

and particular processes. 

For social and economical reasons, for 

lack of care and supervision, elderly person 
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tend to neglect their nutritional needs the 

moment when deficiencies begin to appear. 

The dentist must present to the elderly the 

following alimentation habits and make them 

put these habits into practice: light meals had 

more often are better tolerated and more 

useful than copious meals; good mastication 

habits helps the digestion process. 

Psychological aspects of aging: the 

emotional and psychological issues of elderly 

people are the result of the combined action of 

physical, genetic, hormonal, chemical, 

environmental, social and economic factors [5]. 

The most frequent cause of the emotional 

problems of the elderly people is the losses 

that have a great personal meaning, as it is the 

case of parents, husband or wife, friends and 

children. Above all, they loose their statute 

within the family. With the passing of time, 

life conditions and relations change and the 

elderly can become, financially and 

emotionally, dependent on their own children. 

This change of position within the family is 

most often doubled by the change of position 

in society, by retirement. These kinds of 

situations and the important losses can cause 

symptoms of anxiety, depression and 

excessive care towards the disease or, on the 

contrary, negligence and indifference to the 

state of health and of personal appearance. 

These are the moments in which teeth suffer 

most. 

 

MATERIAL AND METHOD 

The study was performed in November 

2010 at the Retirement Home Copou, Iaşi. 

This retirement home was founded in 1976 in 

Copou, a green quiet area. The retirement 

home has a capacity of 230 seats and it has a 

consulting room, kitchen, laundry room, 

library and club. 

The average age of the people there is 73, 

the percent of male and female there being 

almost equal, 50% male and 50% female. 

 

RESULTS 

One of the results of the study showed that 

women found it easier to adjust than men. 

They easily found some household tasks that 

they could solve or take care of the ill old 

people. Nevertheless, women who do not 

manage to adjust to the life in a retirement 

home within a year, they usually never 

manage to do so later either. 

Single people, those unmarried and those 

who no longer have any relatives adjust 

sooner to the live in the retirement home. 

Those who find it easier to adjust to this 

live are those who lived a life similar to the 

one here, and we refer to militaries, to those 

who changed homes many times because of 

their profession, to all of those who in their 

active professional life had to do with living 

in an institution. 

The study of morbidity and of the general 

state of health of elderly people who find 

themselves in a retirement home is extremely 

important for us because of the physical and 

psychical effects and because of the 

requirements and the ways in which medical 

care should be assured. 

The elderly presents different diseases that 

were identified through discussions, 

documents (discharge from hospital, 

prescriptions etc.) or through discussions with 

the medical staff and with the people who 

take care of them. 

Since invalidity represents a factor able to 

offer a more complete measure of the general 

state of the elderly than morbidity through 

different diseases, we have studied this 

important phenomenon for the way in which 

medical cares should be assured. People with 

invalidities have a different existence than the 

rest due to the degree of dependency that the 

infirmity causes to the person in cause. Total 

dependency implies medical care and 

continuous supervision from the part of the 

personnel. The degree of mobility of such 

people is extremely reduced, there are even 
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situation when the only thing they can do is to 

stay in bed. Partial dependency implies cares 

for longer periods of time, periodic, 

sometimes hospitalization during 

decompensation periods or when the diseases 

become acute. When elderly people feel 

good, their area of mobility reduces to the 

retirement home and its surroundings, and 

when they are ill, they can hardly get out of 

bed and this for short periods of time. The 

elderly people who are independent are 

capable of taking care of themselves, have 

initiatives and responsibilities if they feel ill 

and they keep their mobility. 

Their labor capacity, symmetrical to their 

degree of mobility, decreases proportionately.  

Once they get older, the number of those 

getting out in and out of the city decreases 

while the number of those immobilized to bed 

increases. 

 

Table I. General Morbidity Prevalence 

Cause of ilness 
Number of diseases at elderly people 

Male (%) Female (%) 

Cardiovascular diseases 83,1% 77,5% 

Respiratory diseases 76,8% 69,7% 

Diseases of the osteoarticular system  43,8% 70,5% 

Digestive diseases 50,5% 49,5% 

Neuropsychical diseases 7,6% 6,0% 

Allergic, endocrine and metabolic diseases 6,9% 6,8% 

Infectious and Parasitary Diseases 5,9% 6,0% 

Malignant and benign tumors 5,0% 6,0% 

Accidents, poisonings, traumatisms 4,6% 2,0% 

Urogenital diseases  4,2% 5,0% 

Diseases of the sense organs (eyes, ears) 3,2% 1,8% 

Skin diseases and diseases of the cellular tissue  2,7% 5,0% 

 

Table II. Category of dependence related to the number of people of that particular age group  

Age group Totally dependent Partly dependent Independent 

60-69 YEARS 3% 10% 87% 

70-79 YEARS 15% 29% 56% 

80 → 35% 51% 16% 

 

Morbidity implies the access of the ill ones 

to specialists, issue that must be solved 

efficiently. 

The following symptoms are also related 

to their invalidant potential: head ache, 

dizziness, amnesia, fainting states. 

The people who stayed in retirement 

homes for longer periods of time, those who 

took care of others and have had the time to 

create a positive system of interpersonal 

relationship presented the highest level of 

tolerance. One special mention that is present 

in the entire specialty literature of social 

gerontology regards those mentally ill 

towards which there is a unanimous attitude 

of acceptance.  

Concluding, this is the human material 

with which a dentist that performs his activity 

in a retirement home must work with. 

Referring to the number of cases of bucco-

dental diseases, the most frequent is 

edentation, may it be total or partial. 

Normal modifications of teeth and oral 

tissue due to old age: 

 The progressive diminishing of the 

neuronal component at the dental level at 
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elderly people (leads to a reduced 

sensitivity to pain). 

 The duration of the mastication processes, 

for obtaining a proper maceration level of 

the aliments grows with age. 

 The olfactory function reduces with age. 

Dental and oral disorders common to the 

elderly: 

 Periodontal diseases – gingivitis, 

periodontitis; 

 Dental cavities at the level of the dental 

surface that had not previously been 

affected, that had been restored and at the 

level of the exposed radicular surfaces; 

 Partial or total edentation; 

 Diseases of the soft tissue – traumatic 

ulcers, candidosis, carcinoma, stomatitis; 

 Taste and smell disorders; 

  The “dry mouth” syndrome; 

Aspects that must be taken into 

consideration at a systemic level (oral 

examination) 

 Gingivitis and periodontitis can be signs 

of an unsuitable control of diabetes. 

 Candidosis can be the result of a deficient 

answer of the immune system. 

 Thrush or ulcerations of the lips or tongue 

can be signs of squamous cell carcinoma 

for the elderly adults who smoke or 

consume alcohol. 

 The lesions of the commissure can be the 

result of an infection with Candida 

albicans or of a lack of riboflavin. 

 The depapilated aspect of the tongue might 

indicate a lack of vitamin B12. 

In fact, from a stomatologic point of view, 

taking care of the dental issues of the elderly 

is the equivalent of taking care of an 

edentated person who presents all the other 

characteristics of old age and with the 

diseases mentioned above. 

From the total number of patients included 

in the study, 69% feel an acute need of 

medical stomatological services. 

 

 
Fig. 1. The total number of patients included 

in the study 

 

Table III. Distribution of the subjects on age categories calculating the percent for each age 

category 

Age cathegory 

Cathegories 

Without 

problems 

In need of stomatologic 

assistence 

Other cases 

(including lack of interest) 

60-69 years 4% 95% 1% 

70-79 years 30% 70% 0% 

80→ 70% 25% 5% 

 

The rest of 31% is distributed as follows: 

25% considers these problems solved with a 

mobile prosthesis – it is considered 

acceptable from both aesthetic and functional 

point of view; 4% considers that as they are 

elderly there is no reason to be interested in 

the state of their teeth; 2% considers the 

actual state of their teeth to be acceptable, 

they have their own teeth in good state. 

Analyzing the distribution of the subjects 

on age categories, we notice something 

unexpected, more precisely, the number of 

elderly people requesting stomatologic 

treatment is greater. Trying to solve this 
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issue, we found the following explanation: 

during their active life, because the subjects 

were busier, they did not pay that much 

attention to their state of health in general and 

to their bucco-dental state of health in 

particular. The patients aged between 70 – 79 

years on the other hand, prepare an entire 

strategy of the moment in which they will say 

“I will no longer be able, I will be too old”. 

 

DISCUSSIONS 

Finding a solution to the problems that are 

related to the capacity of eating (teeth), to see 

(glasses), to hear (hearing aid) is extremely 

important within this strategy. These elements 

become similar to the walking-stick and end 

up being considered indispensable for them to 

function properly. More than this, the 

stomatologic treatment improves their life’s 

quality, reducing chronic pain but not 

necessarily influencing the alimentation 

habits because dental care does not influence 

the patients’ alimentary habits [6]. 

In fact, around the age of 75, for many of 

our subjects teeth problems are solved, their 

requests being limited to renewing their dental 

prosthesis, repairing it and checking it etc. 

Consequently, for this age category, the 

presence of a dentist is relevant for practical 

reasons that are related to health and 

functionality. At elderly people, the problem 

of bucco-dental health and teeth health in 

particular is deeply related to a social and 

aesthetic motivation [7]. Most subjects do not 

mention only the aesthetic aspect, although 

from their answers this represents a priority, 

but they also mention the other aspects as 

well as they support the first one. The 

aesthetic motivation seems to be born from an 

intimate, psychological conviction related to 

values while the functional one seems to be 

mostly an educational component [8]. 

Nevertheless, all motivations, regardless of 

their nature, have an aesthetic component. 

The interest for the aesthetic problems is not 

something specific to young people, although 

it would be interesting to see the young 

people’s motivations in relations to those of 

the elderly. Working with highly motivated 

people represents an important chance for the 

dentist as the patient is cooperant and so the 

doctor is spared from a lot of psychical and 

physical effort. 

The interest in bucco-dental problems 

continues from a young age because it also 

exists then [9, 10]. Even the cases in which 

we talk about negligence can most often be 

seen as a constant lack of concern and not as 

a lack of interest in oral health. 

 

CONCLUSIONS  

Apart from assuring food, security and a 

place to live, one of the initial requests of the 

elderly when going to a retirement home was 

the access to medical assistance from which 

they have high expectations. 

The status of the dentist responsible of 

assuring medical assistance to elderly people 

is extremely complex, some physical features 

being considered by the elderly equally 

important as the professional ones. His status 

is defined in relation to the patient’s status 

and it can de considered not only a theoretical 

instrument but also a practical one. 

The dentist’s amount of work is closely 

related to the patient’s attitude towards health 

and it depends highly of his motivation. A 

powerful motivation leads to a stabile 

behavior, from which we can deduce the 

educational role as well as that of moral 

supporter that the doctor plays in his relation 

to the elderly patient. 

We must not neglect the fact that among 

the medical staff there must be, apart from a 

good professional training, as well as a strong 

motivation as to avoid “gerontophobia” and 

those sensations of uselessness that might be 

experienced by the doctors who take care of 

the elderly. 

For this it is worth reminding that often no 
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subject is more interesting in a conversation 

than an elderly person with a wide life 

experience, mentally healthy, kind and in 

good physical shape.  
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ABSTRACT: Aims: The present article presents study which has as the main objective the evaluation of 44 

Romanian patients’ habits regarding the maintenance of dental implant prosthetics. Methods: The study 

represents a statistical analisis of the answers to a questionnaire applied to a group of 44 patients with dental 

implant prosthetics. The questionaire has 29 questions regarding the patients’ perception about dental implants 

treatement, the maintenance of dental implant prosthetics and the patients’ evaluation of dental implant 

prosthetics. This article presents the analisis of the 9 questions regarding the patients’ maintenance of dental 

implant prosthetics. Results: Most of the patients possess certain knowledge about the maintenance of dental 

implant prosthetics. However, less than half of the patients (42,8%) are aware that for a correct maintenance it is 

necessary to combine regular brushing with auxiliary clening methods, chemical antiplaque agents and regular 

consultation in the dental office. Quite a few patients use soft tooth brushes, oral irrigators or gum stimulators. 

Conclusions: The knowledge about the maintenance of dental implant prosthetics in the group of patients taken 

in the study is insufficient as is the application of these knowlege.  

 

Key words: dental implant prosthetics, oral hygiene, questionnaire. 

 

INTRODUCTION 

Behavior has a broad and central role in 

health. Behavioral interventions can be 

effectively used to prevent disease, improve 

management of existing disease, increase 

quality of life, and reduce healthcare costs [1]. 

The quality of life of a human being is 

determined among other things by health. Oral 

health is part of general health. If a person has a 

poor oral health this may become a handicap 

[2]. Alogside with aging, a human often 

gradualy looses dental units for various reasons. 

One of the possibilities to replace the lost dental 

units is the use of dental implant prosthetics. 

The use of dental implants brings a number of 

benefits: the replacement of lost teeth without 

affecting adiacent teeth, the posibility to make 

prothetics on terminal edentatulous patients, 

superior stability for mobile prosthetics etc. [3]. 

Dental mplants and dental implant prosthetics 

are artificial structures that have an intimate 

contact with living tissues. This is why the 

materials we use must have a high 

biocompatibility [4]. No mater how high this 

biocompatibility, the interface implant – living 

tissue and prosthetics – living tissue is always 

sensitive to microbial agression [5]. Therefore 

the oral hygiene of a patient with dental implant 

prosthetics must always be extremely efficient 

[6]. Dental implants have only recently been 

used on a larger scale in Romanian population 

because of the costs of the treatement. 

Therefore we considered that it could be useful 

to find out how the Romanian patients maintain 

their implant prosthetics. 

 

AIMS 

The present article presents a pilot study 
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which has as the main objective the 

evaluation of Romanian patients’ habits 

regarding the maintenance of dental implant 

prosthetics. We tried to find out how much 

the patients know about the cleaning their 

dental implant prosthetics and how much they 

apply their knowledge. We also wanted to 

determine how often these patients present to 

their dental office for dispensarization. 

 

MATHERIALS AND METHODS 

We made a statistical analisis of a a 

questionnaire applied to a number of 44 

patients with dental implant prosthetics. The 

questionnaire had 29 questions but this study 

only deals with 9 questions regarding the 

maintenance of dental implant prosthetics. 

The selection criteria for the patients were: 

1. To have at least one dental implant 

prosthetic construction. 

2. To have a good periodontal status for the 

remaining teeth: 

a. Periodontal healthy or 

b. Treated and stabilized periodontitis. 

3. Balanced oclusion. 

4. To smoke no more than 10 cigarettes a day 

[7], [8]. 

5. The patients had to agree to take part in 

the study. 

All patients signed the questionnaire after 

completing it and being informed that they 

have completed it in order to take part in a 

scientific study. Since it was a observational 

(non-interventional) study we took this 

signature as the informed consent of the 

patients’ taking part in the study. 

The patients were selected from 2 dental 

offices from Bucharest and from 3 offices from 

Ramnicu Valcea. The patients are all more than 

20 years old. The distribution on different age 

groups is as it follows: 8 patients în the group 

21-30 years, 7 patients în the group 31-40 years, 

11 patients în the group 41-50 years, 11 patients 

în the group 51-60 years and 7 patients în the 

group over 61 years. The main age was 46. 

There were 17 males and 27 female subjects, 9 

from non-urban areas and 35 from urban ones. 

10 patients are high school graduates and 34 

have higher education (university). The patients 

filled the questionnaires alone in a room of a 

dental office. A person who applied the 

questionnaire was present in that rom only if the 

patient specifically requested it. The 

questionnaire was constructed with the help of 

specialists in sociology and biostatistics in order 

to be sure that the questions and answers are 

statistically relevant [9], [10]. It had 29 

questions divided in 3 main sections: the 

patients’ perception about dental implants 

treatement, the maintenance of dental implant 

prosthetics and the patients’ evaluation of 

dental implant prosthetics. In the present study 

we analized the 9 questions that refere to dental 

implant prosthetics maintenance. 4 of these 

questions allowed the patient to choose only 

one answer while the other 5 allowed one or 

more answers. 

This group of 9 questions includes 2 

categories of questions: 

 Demographic questions, asking the 

respondents about age, gender, occupation, 

and education. The main purpose of those 

questions is to get a perspective on the 

variety of patients that have dental 

implants and we also want to be able to 

weight the results. The analysis of the 

demographical questions permits a 

classification of the subjects on age and 

sex groups using summary statistics.  

 Specific questions, asking the respondents 

about the relevant aspects regarding the 

maintenance of dental implant prosthetics. 

An analysis based on answers to the 9 

questions was performed using the 

classification of categorical and 

quantitative data and groups of responses 

were provided.  

The categorical (nominal) data are sorted 

into categories according to specified 

characteristics. The information provided by 
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these answers is either counted or expressed 

as percents. The ordinal data that we use are 

ordered and ranked according to some 

relationship to one another. Averages inside 

each type of answer are also provided. The 

data were introduced and analyzed in the 

Pivot table from Excel which is a tool for 

distilling a complex set of data into 

meaningful information: PivotTables. These 

ones were used to create custom summaries 

and charts of key information of the data. 

Here are the 9 questions: 

 

1. Which are the means for a correct maintanance of your dental implant prosthetics? [11] 

(You may choose as many answers as you wish) 

a. They don’t require a hygienisation 

b. 1 brush daily 

c. 2 brushes daily 

d. 3 brushes daily 

e. The use of auxiliary mechanical cleaning methods (dental floss, interdental 

brushes etc.) 

f. The use of chemical antiplaque agents 

g. Regular consultation and hygienisation in the dental office 

h. I don’t know 

2. What kind of dental brush do you use? 

a. Soft 

b. Medum 

c. Hard 

d. Electric 

e. I don’t know 

3. Do you use auxiliary mechanical cleaning methods? (You may choose as many answers 

as you wish) 

a. Dental floss 

b. Super-floss 

c. Interdental brushes 

d. Gum stimulators 

e. Oral irrigator 

f. Chewing gum 

g. I don’t use such clening methods 

4. Do you use chemical antiplaque agents? 

a. Mouth water 

What chemical agents does it have? _________________________ 

b. Gel 

What chemical agents does it have? _________________________ 

c. I don’t 

5. Were you taught to use a dental plaque revelator in order to verify your dental hygiene?  

a. Yes 

b. No 

c. I know nothing about this topic 

6. How often do you present for regular consultation and hygienisation in the dental office? 

a. 3 months 



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

68 

b. 6 months 

c. 1 year 

d. Seldom 

e. Only when I believe that I have dental or implant problems 

7. How often do you do Xrays in order to check your dental implants? 

a. 6 months 

b. 1 year 

c. 2 years 

d. More than 2 years 

e. When the dentist requests Xrays 

f. Never 

8. You received information abour the hygienisation of dental implant prosthetics form: 

a. The dentist who inserted your implants 

b. The dentist who made your dental implant prosthetics 

c. I did not receive such information 

9. Which are your information sources that you use for the mainteneance of your dental 

implant prosthetics? 

a. The dentist 

b. Other doctors 

c. Other individuals (not doctors) 

d. Internet 

e. Massmedia 

f. Other sources: _______________________________________________ 

g. I don’t use any information sources for this topic 

 

The statistical analisis took every answer 

in consideration alongside with various 

answer combinations at the questions which 

allowed more than one answer. 

 

RESULTS 

The analysis of the studied group revealed 

that the maximum number of patients (11) 

was for two of the age groups: 41-50 years 

and 51-60 years, most of them were women 

(27F compared to 17M), those with higher 

education (34 compared to those with 

secondary 10), and coming from urban areas 

(35 compared to rural 9).  

 

  
Fig. 1. Intrebarea nr. 1 Fig. 2. Intrebarea nr. 2 
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Fig. 3. Intrebarea nr. 3 Fig. 4. Intrebarea nr. 4 

  

Fig. 5. Intrebarea nr. 5 Fig. 6. Intrebarea nr. 6 

  

Fig. 7. Intrebarea nr. 7 Fig. 8. Intrebarea nr. 8 

 
Fig. 9. Intrebarea nr. 9 

We present in the following figures the 

answers of the subjects to the questions 

presented above. The numbers of the figures 

correspond to the numbers of the questions 

presented above in the section „Matherials 

and Methods”. 

 

DISCUSSIONS 

This is one of the first studies made in 

Romania on the maintenance habits of 

patients with dental implant prosthetics. Its 

purpose was to provide a simple assessement 
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of how a number of Romanian patients with 

dental implants manage to maintain a good 

oral hygiene. Therefore a simple 

methodology was used and other oral diseases 

such as caries and lesions of oral mucosa 

were not specifically assessed. It can be 

criticised for a number of resons, including 

the lack of of a random sample and rather 

simplistic criteria for including patients in the 

study. However, the resulting data have 

provided an overview of oral hygienization 

for romanian patients treated with implants in 

the capital city and a smaller city in Romania. 

The results help us construct a brief image 

regarding he patients’ knowledge and habits. 

The authors consider that the questions and 

answers of the questionnaire cover most of 

the aspects related to the maintenance of 

dental implant prosthetics. 

Most of the patients proved that they 

posess a certain level of knowledge regarding 

the maintenance of dental implant prosthetics. 

However less than half of the patients are 

aware that for a correct maintenance it is 

necessary to combine regular brushing with 

auxiliary clening methods, chemical 

antiplaque agents and regular consultation in 

the dental office. 

Regarding dental brushing, only 8 patients 

(18,18%) use a soft toothbrush and only 2 use 

an electric toothbrush. The rest of the subjects 

use medium toothbrushes which made us 

consider either a wrong brushing technique 

with high risk for acute or chronic gingival 

trauma or a lack of proper education of the 

patients by medical personnel. A personal 

observation of the first author of this article is 

that many patients (not necessarily from the 

presented group) complain that they can’t 

always find soft toothbrushes on the 

Romanian market. 

Most of the patients (86.36%) use at least 

one auxiliary mechanical cleaning method for 

the hygiene of dental implant prosthetics. 

Dental floss is the most used (27 patients). 

Only 3 of the questioned subjects use an oral 

irrigator, none uses a gum stimulator and only 

4 patients use super-floss.  

30 patients (68.18%) say that they use to 

rinse with a mouhwash but only 8 of them 

can specify the active ingredients in their 

mouhwash and 4 more can name the 

commercial brand of theirs. 31.81% don’t use 

to rinse with any mouthwash and 40,09% say 

that they do, but can’t name the active 

ingredients or the commercial brand of the 

mouhwash. In this case there is a correlation 

of the subjects’ habits with their answers at 

the first question but there is an obvious lack 

of interest regarding a chemical agent which 

regularily comes in contact with the patient’s 

living tissue. It is most ufortunate that the 

patients aren’t educated and motivated to use 

antimicrobial gels. 

The regular testing of plaque level is quite 

important for anyone with dental implant 

prosthetics. Only 4 patients (9.3%) say that 

they were adviced to use plaque disclosing 

agents. The authors consider that this is an 

erorr of Romanian dentists who, for various 

reasons, don’t recommend such procedures at 

home. 

Regarding the professional routine visit at 

the dental office 63.63% of the subjects say 

that they visit their dentist at least once a 

year. The rest come to the office scarcely and 

only when they consider that they have a 

dental problem, proving a lack of interest 

about oral prevention and the maintenance of 

their dental implant prosthetics. 

76.74% confirm that they undergo an Xray 

examination only if their dentist requires an 

Xray, which we consider a positive fact 

because this exam must not be done unless a 

specialist believes that it is necessary. 

All of the patients say that the medical 

personnel gave them information about the 

maintenance of dental implant prosthetics. 

This is a good thing because the dentists and 

the oral hygiensts should be the main 
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information sources for the patient. The 

authors consider that the medical personnel 

should be aware that they have the main 

responsability for the information and 

education of the patient for a healthy life style 

because medics are seen by most of the 

people as the most reliable information 

source. 

43 patients answered at the 9th question 

that they use to ask the medical personnel for 

information regarding oral health. The second 

main source of information is the internet (11 

patients). The other information sources are 

scarcely used by patients. In this case we 

consider that the patient should be warned by 

the dentist that it is best to ask a specialist 

before using products or techniques learned 

form the internet. 

We believe that in order to improve the 

data interpretation it could be useful to assign 

a score to each answer and to calculate a total 

score fore for every patient. We also believe 

that we should construct a scale of values 

based on which we should interpret the total 

score for each patient in order to evaluate as 

efficient as it is possible the maintenance of 

dental implant prosthetics. 

Our results show that patients require a 

better information and education by the 

medical personnel because their knowledge 

and habits are not sufficient for good long 

term maintenance of dental implants. 

The limited number of subjects and the 

collected data are not sufficient to have a 

comprehensive image for the Romanian 

patients with dental implants and it could be 

useful to modify the data interpretation and 

enlarge the subjects number. However, the 

resulting data have provided an overview of 

oral hygienization for patients treated with 

implants in the capital city and a smaller city 

in Romania. 

 

CONCLUSIONS 

The group of patients taken in the study 

cannot be considered representative for all 

romanian patients with dental implants. 

However it covered all adult age groups, the 

main implant prothetics techniques, both 

genders and two different locations in 

Romania. Therefore the results should be 

taken into consideration 

The knowledge about the maintenance of 

dental implant prosthetics in the group of 

Romanian patients is insufficient. The same 

conclusion can be drawn regarding the 

application of these knowlege. 

The Romanian dentists should be 

encouraged to provide regularly dental 

examinations and oral hygiene advice for all 

patients who present dental implant 

prosthetics. There is an obvious necesity to 

develop programmes aimed at improving oral 

hygiene and implant maintenace for the 

patients with implant prosthetics. 
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ABSTRACT: In contemporary dental care an increased number of adult patients are seeking orthodontic 

treatment. In such adult patients, a combined orthodontic and other specialized therapy often offers the best 

options for achieving a predictable outcome to solve complex clinical problems. This case report demonstrates a 

combined therapy with orthodontic and implant- prosthodontic treatment in a 26 years old female patient with 

class II malocclusion, crowding in the maxillary anterior region, cuspid cross bite and loss of first upper 

premolar and lower first molar. The patient was treated with a straight-wire orthodontic appliance. Active 

orthodontic treatment was completed in 25 months and an implant supported prosthesis was placed with a single 

crown in the region of upper first right premolar.We demonstrate that combined orthodontic-implant-

prosthodontic treatment can achieve an improved esthetics, occlusion and masticatory function. 

 

Key words: adult orthodontics: interdisciplinary treatment. 

 

INTRODUCTION 

Dentofacial esthetics is of great concern in 

the adult population, with an increasing 

demand for orthodontic treatment in 

appearance-conscious adults. In this group of 

patients the primary motivating factor is a 

desire to improve their dental appearance. (6) 

It is known that 30% of adult orthodontic 

patients require multidisciplinary 

management to attain optimal treatment 

outcomes. Functional and esthetic results may 

only be achieved with the combination of 

surgery, orthodontic and prosthetic 

rehabilitation. 

In adults, closing an old extraction site 

with bone defects is likely to be a challenge 

for the orthodontist. (4) 

 

CASE HISTORY 

A 26 years old female patient presented 

for orthodontic treatment with crowding in 

the anterior maxillary region, labial position 

of the left upper lateral incisor, upper left 

canine cross bite, missing upper right first 

molar and lower left first molar. The patient 

chief complaint was to improve her dental 

esthetics because the teeth were crowded and 

gave the appearance of “missing” upper left 

canine. The upper first right molar was 

extracted more than 8 years ago, and the 

lower left first molar was extracted one year 

ago, consequent to endodontic treatment 

failure. 

Pretreatment facial exam revealed mild 

facial asymmetry and a convex profile with 

normal naso-labial angle. The molar 

relationship cannot be established because of 

missing first molars, but the canine 

relationship is class I on the right side and 

class II on the left side. The patient presented 

deep bite, 1, 5 mm mandibular deviation to 

the left side and crossbite on the upper left 

canine. Spaces were present in the maxilla 

distal to the upper first right premolar, distal 

to the second upper right premolar and mesial 

to the second right upper molar due to an old 
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extraction of the upper first right molar; in the 

mandible there is a 9 mm space due to lower 

left first molar extraction (fig. 1).  

The X-ray exam showed that the right 

upper first premolar had an old intra-radicular 

post which caused middle-third root fracture, 

so the dentist decided to extract the tooth. The 

upper right third molar is erupted in good 

position, the lower left third molar is in 

eruption, lower third right molar congenitally 

missing and lack of space for the eruption of 

upper left third molar which is locked behind 

the second upper molar. Cephalometric 

findings show a skeletal class II malocclusion 

(ANB 7º, but AO-BO distance +3 mm), with 

maxillary prognathism (SNA 89º), mild 

mandibular prognathism (SNB 83º), 

retroclined upper and lower incisors (UI with 

FH - 98º, IMPA 83º). FMA was 32º (fig. 2). 

 

 
Fig. 1 (A to E). Patient B.C., intra-oral view pretreatment 

 
Fig. 2. Radiographic findings for patient B.C. before treatment 

 

Diagnosis, treatment objectives and 

treatment planning 

The patient was diagnosed with mild 

skeletal class II malocclusion, hyperdivergent 

pattern, good profile, retroclined upper and 

lower incisors, crowding in the maxillary arch 

with labial inclination of the left upper lateral 

incisor, lack of space for the upper left canine 

which is in crossbite with the lower left 

canine. On discussing the options the patient 

expressed her concern only to solve the 

alignment problems and to restore the esthetic 

function as conservative as possible. The 

treatment objectives were: 1) to align the 

upper and lower teeth, 2) to keep and to resize 

the space for the upper right first premolar 

and for a premolar like tooth in the first lower 

molar place, 3) to create additional space for 

third molar eruption, 4) to create a functional 

occlusion, 5) to restore esthetics.  

Considering the treatment objectives, the 

patient’s main concern, the previous 

extraction, and the asymmetric distribution of 

the third molars (3), we decided to extract 

A B 
C 

D E 
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only the upper second right premolar. We 

used a Gosgharian arch for medium 

anchorage in the maxilla and a.022 x.028 

straight wire appliance. During the initial 

phase the maxillary appliance was placed 

from the upper right canine to the upper 

second molar and from the first upper left 

premolar to the upper left first molar in order 

to achieve the distal movement of the right 

upper canine and of the left first premolar. 

During the second phase, continuous 

archwires were placed in the maxillary and 

mandibular arches.  

 

RESULTS 

The post treatment intraoral photographs 

show a class I canine relationship with 

acceptable overjet and overbite (fig. 3). There 

is a 7.5 mm space distal to upper right canine 

which will be occupied by a ceramic crown 

on dental implant. Considering that esthetics 

was the main objective, a dental implant was 

placed in the first upper premolar place 3 

months before debonding. After appliance 

removal, we placed a Hawley retention plate 

in the maxilla, with an acrylic tooth in order 

to keep the place for the upper right first 

premolar. In the mandible was placed a 

bonded retainer from right canine to left 

canine and a “U” shape bonded space 

maintainer in order to keep space for the next 

implant placement. Dental implant loading 

was performed 8 months later (fig.4). 

Radiographic exams reveal a good 

“camouflage” treatment for skeletal class II 

malocclusion, good alignment of the roots 

and dental implant placement (fig. 5). The 

patient continues to wear an Essex retainer 

after crown placement.  

 

 
Fig. 3 (A to E). Patient B.C., intraoral view, after orthodontic treatment 

 
Fig. 4. Patient B.C: A. Retention plate in place. B,C. Implant support prosthesis 

 

A B C 

D E 

A C B 
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Fig. 5. Orthopantomography and lateral cephalometrics at the end of the orthodontic treatment. 

DISCUSSIONS 

In the past three decades a major 

reorientation of orthodontic thinking has 

occurred regarding adult patients. Adult 

patients have many preexisting conditions 

that are not seen in the adolescent population, 

including tooth loss, periodontal disease and 

various forms of temporo-mandibular joint 

dysfunction (5). This is the reason for which 

the orthodontic treatment needs to be 

customized for the individual adult patient 

and to work cooperatively with a team of 

other specialists to give the patient the best 

outcome. 

In this case, the treatment was focused 

mainly on achieving dental esthetics and 

function and not on solving the mild skeletal 

imbalance. As in most orthodontic treatments 

in adults (1), we found here some previous 

unfavorable conditions which directed us to a 

specific treatment plan. The main objectives 

of the orthodontic treatment, esthetics, 

function and stability could only be achieved 

only by means of an interdisciplinary 

collaboration. For a non-growing patient the 

treatment options are not the same as for a 

growing patient, because the treatment is 

focused mainly to dental compensation and to 

improving facial esthetics(2). In our case, the 

cephalometric analysis showed that the ANB 

angle remained the same after treatment (7º), 

so we still have a skeletal class II, but the Z 

angle improved from 60º to 65º, making a 

more harmonious profile. The pretreatment 

extractions made the treatment more difficult, 

because the extracted teeth, the first molars, 

were not the teeth to be chosen for 

orthodontic extraction in solving this type of 

malocclusion. More over, the patient refused 

to make other extractions, except the second 

upper left premolar for symmetry and 

alignment. 

The case illustrates the fact that 

orthodontic treatment in adults may be 

different from the orthodontic treatment in 

teenagers with similar malocclusions (7). For 

non-growing patients there is almost always 

an interdisciplinary approach, considering the 

need for periodontal care or prosthodontic 

restorations (8). 

 

CONCLUSIONS 

The orthodontic treatment in adults is 

influenced by the preexisting conditions and 

has to be individualized according to patient’s 

main complain. Interdisciplinary treatment 

combining orthodontics with surgery and 

prosthodontics helped to achieve good 

esthetic and functional results in an adult case 

with multiple arch problems. 
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ABSTRACT: Introduction: Mandibular prognothism is a serious dento-maxillary anomaly with multifactorial 

etiology and complex therapeutic options characterized by insufficient development of the maxilla in the sagittal 

direction relative to the normal development of the mandible. Aim of study: The authors have proposed to study the 

possibilities of mandibular prognothism correction by maxillary expansion using two types of stress breakers, 

performing measurements on orthodontic pre and post-treatment samples the maxillary transverse distances (IP, IM, 

palate depth). Material and method: Our study was performed in a group of 35 patients aged between 12 – 14 years 

old (18 young female patients and 17 young male patients) suffering from mandibular prognothism, who previously 

did not undergo any orthodontic treatment and durimg the treatment wore two different types of stress breakers (the 

first group wore Huet classical stress breaker and the other group wore Leone spider stress breakers). The jaw width 

index was calculated (IP, IM, and palate depth) by monitoring the degree of correction of the lateral crossbite and 

degree of maxillary expansion before treatment, then 6 months, 1 year and 2 years after the treatment was started. 

Results and discussions: The application of stress breaker is the technique of opening the midpalatal suture by 

attaining a transversal expansion. The suture undergoes the intervention in the state of fibrous joint. The patient should 

activate the appliance by turning the screw once a day (slow expansion). In the first three months after initiating the 

treatment we attained a 3 mm expansion at the premolar level and 4.5 mm at the molar level by using classical stress 

breaker and 3.5 respectively 4.5 mm by using spider stress breaker. Subsequent to one year treatment we could 

observe that the diameters were slightly increased and after two year of fixed treatment we noticed partial receding 

(loss of 1mm at the premolar level) in both group of patients. Conclusions: Intermaxillary disjunction is an effective 

method in mandibular prognothism provided that the patient is discovered at the beginning of dentition, when sutures 

are active (12 -14 years in young females and 14-16 years in young males). The two types of stress breakers work 

similarly, but correction is faster in case of a spider stress breaker, because of a stronger screw positioned posteriorly. 

 

Key words: mandibular prognothism, stress breaker, maxillary expansion. 

 

INTRODUCTION 

Mandibular prognothism is an Angle class 

III, dento-alveolar anomaly with skeletal 

implications with multifactorial etiology: 

congenital maxillary micrognathia, pituitary 

dwarfism, labio-maxillo-palate cleft, post-

traumatic or post-operative scars, untreated 

front cross-bite, aplasia of the superior lateral 

incisors or other hypodontias in the superior 

arch, bilateral extraction of the 6-year old 

molars and all unexpected extractions 

performed at the maxillary level, which can 

deprive the bone of important osteogenetic 

centers. [1,2,3,6,7,8,16] 

Rapid maxillary expansion (RME) is 

considered a routine technique when the 

separation of the midpalatal suture is 

achieved by strong, constant forces. This 

method introduced by Angle in 1860 is used 

for the correction of narrow maxilla, 

crossbite, teeth crowding and nasal 

obstruction. [4,13,14,17] 

 

MATERIAL AND METHOD 

The studied cases were selected patients 

treated at the Pediatric Dentistry Clinic, 
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Targu Mures during 2008-2010.  

Criteria for inclusion in the study were:  

- age between 12-16, when the suture is 

active  

- maxillary growth deficiency confirmed by 

anthropometric indexes (Zygion - Zygion) 

which sets the maximum width of the face. 

- mandibular prognatism confirmed by 

values of the SNA, SNB, ANB angles 

- no history of orthodontic treatment  

Patients were evaluated clinically and 

radiologically (profile teleradiography 

applying the Tweed, Steiner method), and on 

the initial and final study models we 

calculated the Pont indexes, the sagittal arrow 

and the perimeter (Fig.1). 

 

 
Fig. 1 - Measuring IP and IM on the initial model 

Patients were divided into two groups, in 

the first group (17 patients out of which 8 

young female patients and 9 young male 

patients) we applied the Huet stress breaker 

and in the second group (18 patients out of 

which 8 young female patients and 10 young 

male patients) we applied the Veltri stress 

breaker with spider screw (Table 1). 

The Huet stress breaker consists of four 

orthodontic rings cemented on the first 

premolars and primal permanent molars 

comprising a double Watry type screw placed 

between the metal bars, as high as possible on 

the palate. (Fig.2) 

The Veltri device has a different geometry, 

which can be applied only on two rings and 

the spider-shaped screw made of stainless 

steel, material with good mechanical 

resistance and biocompatibility, which allows 

easy insertion in the buccal cavity and 

provides patients' increased comfort. (Fig. 3) 

 

Male/ female 17 18 

Huet Disjunctor 9 8 

Veltri Disjunctor 10 8 

Tab.1. Division of patients into 2 groups 

  
Fig. 2. Huet Stress Breaker  Fig. 3. Veltri Stress Breaker 
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Activation in both types of stress breakers 

is performed by the patient or a family 

member once a day by rotating the screw, 

attaining a daily expansion of 0.25 mm. 

The effect of disjunction is emphasized by: 

the appearance of diastema, the disappearance 

of the longitudinal palatine raphe and 

abduction of the positions of tear ducts. 

Analyzing pretreatment study models in 

the group of patients treated with the Huet 

stress breaker we can assess the followings: 

Pretreatment:     

- transversal deficit interPM = - 7,5 mm 

- transversal deficit interM = - 8,5 mm 

The weighted mean value of the Pont 

indexes in the group of patients treated with 

the Veltri device is: 

Pretreatment: 

- transversal deficit interPM = - 7,3 mm 

- transversal deficit interM = - 8,4 mm 

Panoramic radiographic and 

teleradiographic examination (Fig. 4) confirm 

the diagnosis of madibular prognothism 

because of developmental disorders of the 

upper jaw. The angular and linear values are 

presented in Table. 2, indicating a posterior 

positioning of the jaw to the skull and grade 

III skeletal reports (ANB negative angle) 

[9,15,18,19]. 

 

  
Fig. 4 Teleradiographic view Fig. 5. Panoramic radiographic view 

Tweed Analysis Normal Mean Values 

FMIA 67 54 

FMA 25 37 

IMPA 90 89 

I/ i   133 127 

SNA 80 78 

SNB 78 79 

ANB 2 -1 

Wits 2mm -4 mm 

POr-OcP 10 14 

Z 75 64 

PFH 45 mm 40 mm 

AFH 65 mm 70 mm 

AFH/PFH 0,69 0,57 

Tabel 2. Angular and linear values before treatment 

RESULTS  

3 months after the applied treatment with 

the Huet stress breaker we found the 

following values: 

- transversal interPM = + 0,5 mm 

- transversal interM = + 0,3 mm 
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Fig. 5. The aspect of plaster models before and after treatment with stress breaker  

  
Fig. 6. Intra-oral aspect before and after disjunction 

3 months after the applied treatment with 

the Veltri stress breaker, the values of 

interpremolar distances respectively 

intermolar distances show the same 

improvement (Fig. 6), however their values 

are slightly higher: 

- transversal interPM = + 1 mm 

- transversal interM = + 0,5 mm 

18 months after the applied treatment a 

slight relapse can be detected  

- transversal interPM = - 0,5 mm 

- transversal interM = - 2,8 mm 

We can also detect the improvement of 

the cephalometric indexes by correcting the 

SNA, ANB angles and the Wits parameter. 

(Table 3)  

 

DISCUSSIONS  

Relapse occurs more often because of dental 

than bone issues due to the repositioning 

tendency of the dental axes in their initial 

posture, hypercorrection being essential for the 

relative stability of the applied therapy with 

stress breaker [11,12.17,18,19]. The degree of 

hypercorrection will consider the following 

factors: 

- inevitable partial receding  

- correction of the lateral dental axes by 

radiculo-vestibular torque 

- 2-3 mm to 4 or even 5 mm 

hypercorrection in Angle class III 

malocclusion. 

The relapse rate is the highest in the first 3 

years of post-treatment after which the 

outcome of the treatment is more stable 

(Magnusson A., 2009). In the 60's, Hass 

published good results regarding disjunction, 

stating that this is a reliable method for 

achieving a real enlargement of the base of 

the jaw bone [10,11,12,13,17]. McNamara’s 

(2003) and Turpin's research (2004) 

confirmed the efficacy of this method. 

Factors that contribute to the success of this 

are: the type of applied stress breaker, 

activation technique, perimaxillary hard and 

soft tissue resistance and patient’s age. Stress 

breakers can be applied in case of patients 

with their age ranking from 8 years (Mazoral 

1990) up to 20 years (Thorne 1999) [13,14]. 
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Tweed Analysis Normal Values Corrected Values 

FMIA 67 54 

FMA 25 37 

IMPA 90 89 

I/I 133 128 

SNA 80 79 

SNB 78 78 

ANB 2 -1 

Wits 2 mm -3 mm 

POr-OcP 10 14 

Z 75 64 

PFH 45 40 

AFH 65 70 

AFH/PFH 0,69 0,57 

Tabel 3. Angular and linear values after treatment 

CONCLUSIONS  

1. Maxillary disjunction contributes to the 

normalization of skeletal, dental relations and 

soft facial tissues, being an easily accepted 

and tolerated therapeutic procedure by 

patients. 

2. Disjunction is an alternative treatment 

of Angle Class III anomalies, contributing to 

the growth of transversal diameter in the 

upper jaw (enlargement of the interpremolar 

and molar diameter) and at the same time 

correcting the position of the jaw in relation 

to the base of the skull. 

3. Stress breakers are meant to correct 

morphological changes and functional 

disorders. Bone restructuring period and rate 

are approximately equal for both types of 

evaluated stress breakers. 
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ABSTRACT: Reliable cementation of fixed prosthetic restorations represents one of the most sensitive and 

crucial tasks during the prosthetic dental treatment with desirable long term clinical success. Because of its 

particular structure, zirconia restorations require a special conditioning before cementation in order to achieve a 

strong bond to dental structure. The lack of information about adhesive cementation technique of zirconia based 

ceramics could lead to undesired failure. Our aim is to acquaint practitioners with particular structure of 

zirconium oxide and microscopic interaction with resin cement in adhesive cementation. We have studied the 

indication for use of eight out of the most used Zirconia brands in Romania. The results show that every 

manufacturer indicates to sandblast the inner surface of zirconia copings prior to adhesive cementation. The 

cementation itself could be done in two ways: usage of phosphate-monomer based luting agent or silicatisation 

of the zirconia surface followed by a regular adhesive cementation. 

 

Key words: zirconia, adhesive cementation, MDP monomer, silicatisation. 

 

INTRODUCTION 

Continuous evolution of dental materials 

has determined the development of some new 

manufacturing and cementing techniques for 

indirect restorations. The popularity of all-

ceramic restorations has increased in the last 

few years because of their superior esthetic 

appearance and metal-free structure. Due to 

the relatively recent entry of zirconia and 

alumina based ceramics in Romanian dental 

practice, there is a lack of information about 

adhesive cementation technique respectively, 

about the special preparation of zirconia and 

alumina surface in order to use adhesive 

cement. 

Achieving the bond between any resin 

cement and a ceramic material requires 

surface conditioning. For regular glass-

ceramic restoration is recommended 4-5 % 

Hydrofluoric acid etching and the usage of a 

silane coupling agent in order to obtain a 

chemical network between silica from the 

ceramic surface and resin matrix. The lack of 

vitreous phase (below 1%) of densely sintered 

alumina and yttria-tetragonal zirconia 

polycrystal (Y-TZP) ceramics makes them 

resistant to acid etching. As a consequence, 

alternative conditioning methods have been 

proposed: sandblasting and use of a MDP (10-

methacryloyloxydecyldihydrogen-phosphate) 

primer/cement or silica coating of zirconia 

surface and use of regular adhesive cement.  

The purpose of our study is to identify 

what surface conditioning recommends each 

manufacturer of the most used zirconia 

brands in Romania. 

 

METHOD 

In Romanian dental laboratories are 

currently used few of the many available brands 

of zirconia such as: ZirCAD (Ivoclar Vivadent), 

Cercon®Zirconia (Dentsply), Zirox (Wieland), 
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Procera Crown Zirconia (Nobel Biocare), 

Ceramill (Amann Girrbach), Lava (3M Espe), 

inCoris (Sirona) and inVizion (Vita). The 

manufacture process of restorations is either 

CAD/CAM or manual milling of pre-sintered 

zirconia blocks followed by final sintering. We 

have studied the indications provided by each 

manufacturer regarding to preparation of the 

inner surface of zirconia restorations for the 

adhesive cementation. In same time we have 

inquired ten dental technicians, as follows: 

Bucharest (4), Constanța (1), Iasi (2), Timisoara 

(2), Cluj (1) who are frequently using these 

brands of ZrO₂ in order to find out how they are 

conditioning the zirconia copings.  

 

RESULTS 

All eight manufacturers (Table 1) indicate 

the sandblasting of the inner surface of 

zirconia restoration with Al2O3 particles, 50-

110 μm sizes, at different pressures (1-2.8 

bar). Furthermore, they indicate the usage of 

a primer or adhesive cement with MPD 

monomer. The only exception is 3M Espe 

which provides one product for silicatisation, 

Rocatec®Plus, silica-coated Al2O3 110 μm 

particles, in order to improve the bonding 

between a non-MDP resin cement like Relyx 

ARC® and zirconia surface. 

 

 

Zirconia 
Sand 

blasting 
Presure Silicatisation Silanisation 

Adhesive Cement  

self/adhesive 

IPS ZirCAD 

Ivoclar 
Al2O3 1 bar N0 

Monobond 

Plus®Ivoclar 

Variolink® II Ivoclar 

Multilink®Ivoclar 

SpeedCEM®Ivoclar 

Cercon 

Dentsply 

50µm 

Al2O3 
2-3 bar NO 

Prime&Bond 

NT® Dentslay 

Calibra Esthetic Resin 

Cement®Dentsplay 

Zirox 

Wieland 
Al2O3 1 bar NO 

ED Primer A, 

B®Kuraray 

RelyX Unicem®3M Espe 

Panavia®F2.0 Kuraray 

Procera 

Zirconia 

Nobel Biocare 

max. 100 

µm Al2O3 
2,5 bar NO 

Alloy Primer® 

Kuraray 

Panavia® 21TC Kuraray 

RelyX Unicem®3M Espe 

Ceramil  

Amann 

Girrbach 

110 µm 

Al2O3 
1 bar NO 

Monobond Plus 

®Ivoclar 
Multilink®Ivoclar 

Lava 

3M Espe 

Al2O3+SiO

2 
≥2,8 bar 

YES 
Espe Sil®3M 

Espe 
RelyX™ ARC®3M Espe* 

NO NO RelyX Unicem®3M Espe 

inCoris 

Sirona 

50µm 

Al2O3 
≤2,5 bar NO NO 

Panavia®F2.0 Kuraray 

Panavia® 21TC Kuraray 

inVizion 

Vita 

max. 

50µm 

Al2O3 

2,5 bar NO NO 
Panavia®F2.0 Kuraray 

Panavia® 21TC Kuraray 

Table 1 Manufacturer’s indications for adhesive cementation 

*non MDP Adhesive Cement 

The technicians have unanimously 

answered that they send the zirconia 

restorations to dental practices without any 

special conditioning, neither sandblasting, nor 

silicatisation.  

 

DISSCUTIONS 

Reliable cementation of fixed prosthetic 

restorations represents one of the most 

sensitive and crucial tasks in the course of 

prosthetic dental treatment for long term 

clinical success. Any error during the 

cementation process could affect esthetic 

result or, even more, the lastingness of 

restoration. The bonding between a tooth and 

a restoration is supposed to provide better 
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retention, marginal adaptation, higher fracture 

resistance of restorations and, moreover, the 

inhibition of secondary caries. 

The zirconia based ceramic is a glass-free 

(vitreous phase below 1%) polycrystalline 

microstructure, with high fracture strength 

and fracture toughness but in the same time 

an acid-resistant or non-etchable material. 

This fact determines poor adhesion for resin 

cements. For this reason, there have been 

some efforts of manufacturers and researchers 

to modify the surface properties of zirconia 

by using various methods. The most used two 

are:  

1. The first method recommends a ceramic 

primer or resin cement, which contains a bio-

functional monomer, 10-methacrylo-

yloxydecyldihydrogen-phosphate (MDP). 

This monomer has the same basic chemical 

structure as any primer or bonding M-R-X, 

where M represents a methacryl group and its 

role is to copolymerize with resin matrix, R is 

a different length hydrocarbon chain with 

spacer function and X is an acidic phosphate 

group and has the property to combine 

directly with metal oxides as ZrO2, Al2O3, etc. 

(fig. 1). In the same time it provides the 

highest bond strength to dentin among the 

functional monomers from adhesive systems.  

The cementation protocol on natural teeth 

supposes dentin conditioning, zirconia 

surface conditioning with a special MDP 

primer and MDP or non-MDP composite 

cement (fig.2).  

 

  
Fig. 1. MDP monomer - chemical structure Fig. 2. Successive layers between dentin and 

zirconia surface in MDP cementation 

In vitro studies indicated that the presence 

of MDP monomer in both ceramic primer and 

resin cement provides higher bond strength 

than the usage of only one of them, MDP 

primer or MDP resin cement.  

2. The second method called 

“silicatisation” is usually applied in dental 

laboratories and is an airborne particle 

abrasion using 50-110 μm Al2O3 coated with 

silica (fig. 3). Due to the very high speed of 

these particles, about 1000km/h, these are 

embedded on the ceramic surface with the 

result of a chemically silica-modified surface. 

Furthermore this surface is acting as a usual 

glass ceramic surface, and resin cement bonds 

to it via silane coupling agent (fig. 4). 

Because the bond of resin cement to glass 

ceramic is already studied and seems to be 

possible, some researchers are trying to 

develop new technologies for etching zirconia 

surface such as: hot etching, selective 

infiltration-etching or microwave thermal 

etching, but these are still experimental 

methods and further clinical studies are 
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necessary to investigate the bond strength 

achieved in this way. From the same 

perspective, other authors propose so-called 

“Internal coating technique”, silica based 

ceramic layer fused to zirconia surfaces 

which can be conditioned as a glass ceramic 

surface.

 

 

Fig. 3 Silicatisation process 

Based on the both theories, some 

researchers adhere to the idea that a 

combination between MDP monomer and a 

silane-coupling agent on silica-coated 

zirconia restoration could be a promising 

method for improving bond strength of resin 

cements. It seems that the hydrophilic silane 

coupling agent can play a double role: to form 

a stabile network between Si particles from 

glass ceramic surface and resin matrix and the 

second one, due to its wettability it could 

promote the adherence of hydrophobic resin 

matrix on hydrophilic surface such silica, 

glass, glass-ceramic, or even adequate 

pretreated Zirconia surfaced. 

 

 
Fig. 4. Successive layers between dentin and zirconia surface in silicatisation/silanisation 

cementation

F
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CONCLUSIONS 

Adhesive cements have different 

composition and lack of knowledge 

concerning the properties of these materials 

and their interaction with zirconia/alumina 

may compromise long-term outcome. After a 

fairly extensive literature review and research 

appears that there is not a unique specific 

surface treatment protocol recommended to 

optimize zirconia bonding. Different studies 

have different results about the best way to 

achieve a strong bond to this dental material 

and only our own knowledge and practical 

experience can lead us to the proper 

alternative of adhesive protocol.  

Consequently, the dentists must consult 

the manufacturers’ recommendation on how 

to optimally treat the internal surface of 

zirconia and what resin cements are 

compatible with the specific brand they use. 
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ABSTRACT: Objective: The anatomy of mandibular canines is not always as simple as can be expected. 

Their morphological variations must be taken into account in order to prevent the failure of endodontic 

treatment. The knowledge of these anatomical variations is essential for proper root canal therapy and 

consequently for the long term success of subsequent prosthetic treatment. We wanted to reveal the presence of 

mandibular canines with two roots or two canals in the Romanian patients, roots and canals that if remained 

undetected can be a cause of tooth extraction and failure of prosthetic treatment. Patients and method: This 

article presents a study on anatomical variations encountered in the mandibular canines used as abutment teeth 

for fixed prosthesis or mobile denture. The study was done on a sample population of 282 patients from a 

private practice in Bucharest. We analyzed retrospectively all the new patients that came into the office during a 

period of time of 3 years, from 2008-2011, seeking various types of treatment. From them, only 36 needed at 

least one mandibular canine as an abutment. For data processing were used software packages Epi Info, 

distributed by the OMS and the Data Analysis module of Microsoft Excel. Registering with Excel data on 

patients produced the original database from which we extracted the significant aspects of this study. The actual 

processing was done using the program Epi Info Analysis module specialized in performance graphs, tables and 

statistical tests, as well as with commands Statistical Functions and Chart by MS Excel program. Results: After 

implementing this study it was observed that by the number of 59 mandibular canines which required 

endodontic treatment, a number of 56 (95%) had a usual anatomy, while a total of three (5%) presented 

anatomical variations. From the total of the canines, 49% were used as abutments for removable partial 

dentures, 19% were used as abutment for ceramic fused to metal bridges, 15% were covered with crowns and 

14% were used as abutments for overdentures with magnets. Only 3% was restored by coronary fillings. 

Conclusion: The results show that such anatomical variations can also occur in Romanian population as much as 

described in the international literature and cannot be overlooked in private practice. In Romania there are no 

currently available studies at the level of the population. This anatomical variation is a major risk for both 

endodontic and prosthetic treatment failure.  

 

Key words: dental anatomy variation, canine, endodontics, prosthetic treatment. 

 

INTRODUCTION  

The mandibular canine is a very important 

tooth to be used as an abutment in any type of 

prosthetic treatment. The usual anatomy of 

the lower canine is with one root with a single 

large canal centrally located. The anatomical 

variations on mandibular canines increase the 

difficulty level of endodontic treatment. In 

order to achieve a correct obturation, it is 

important to take into account the 

morphology of root canals and the variations 

of the entire canalicular system [1, 2]. In 

endodontics the diagnostic and treatment 

decisions are based on radiographic findings. 

Usually, the panoramic and periapical X-ray 

do not offer a clear information about the 

possible presence of two canals or two roots 

for the mandibular canine normally 
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positioned on the arch. If the mandibular 

canines are malpositioned and rotated, it is 

sometimes possible to see these variations on 

the radiographs taken from a parallel 

incidence. For example, on a young male 

patient, we made a panoramic X-ray for 

highlighting the third molar position and we 

observed that both mandibular canines had 

two canals located in a single root (Fig. 1).  

 

 
Fig. 1. Panoramic X-ray showing the two canals of each mandibular rotated canine. 

Being an irreversible procedure, the 

radiographic exposure must be made only 

when it is necessary. For safety, time and 

money reasons, only the radiographs 

necessitated by the procedure were made. 

Their limitations required in some cases 

special approaches. The diagnostic 

radiographs made for these patients usually 

showed general information of root and pulp 

anatomy and the nature of the pathosis 

(pulpal, periapical, periodontal and bony 

lesions), but not always the real number of 

root canals or roots. Canal number and 

location are obviously essential to success. In 

selected cases, after clinical examination of 

the pulp chamber, we made additional films 

for identification of extracanals or roots. 

Varying either the vertical or the horizontal 

cone angulation from parallel revealed the 

third dimension and superimposed structures, 

permitting the identification and positioning 

of structures that lie in the facial-lingual 

plane. Usually, a mandibular canine root 

contains a single canal and if so, it will be 

positioned close to the center of that root. If 

not, a radiograph must be made either mesial 

or distal because another canal may be 

present, especially if the instrument placed 

into the canal is considerably off center. 

Therefore, for the mandibular canines 

suspected of having anatomical variations, 

two working radiographs had to be made, one 

from the straight facial view and the other 

from either the mesial or distal view.  

PATIENTS AND METHODS 

We studied a group of 282 patients with 

various dental treatments. In this study it was 

followed the need for mandibular canine’s 

endodontic treatment and the different 

subsequent restoration of these teeth. Of the 

282 patients, only 36 required endodontic 

treatments on mandibular canines, the 

remaining 246 have followed other dental 

treatments (Fig.2). The average age of 

patients in the group that required endodontic 

treatment of the canines was 55.08 ± 9.78 
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years, for men being 56.53 ± 7.18 years and 

for women 54.09 ± 11 , 27 years, the sample 

being composed by 14 men and 22 women 

aged 32- 83 years. A total of 59 mandibular 

canines needed endodontic treatment from 

various reasons (30 left and 29 right). Further 

restoration of canines using different methods 

is shown in Table 1 and Figure 3. The 

methods of restoration of these canines 

reported at the patients’ gender are 

represented in Figure 4. Following the 

endodontic treatment of the 59 mandibular 

canines, it was noted that 56 of them had a 

usual anatomy configuration of the root and 

root canal, while three of them showed 

morphological variations.  

  
Fig. 2. Patients who needed dental treatments Fig. 3. Types of restorations in mandibular 

canines with endodontic treatment 

Gender 
3.3 

Canine 

4.3 

Canine 

Endodontic 

treatment 
Crown 

Abutment 

for RPD 

Abutment 

for bridge 

Abutment 

for magnet 

Coronary 

filling 
Variations 

  30 29 59 9 29 11 8 2 3 

Male 13 12 25 4 10 6 3 2 0 

Female 17 17 34 5 19 5 5 0 3 

Table 1. Types of restoration in mandibular canines with endodontic treatment 

 

 

Fig. 4. Restoration of mandibular canines-

distribution on gender 

Fig. 5. Incidence of anatomical variations in 

mandibular canines 

From these 3 cases, the first was a 

mandibular right canine with two roots (56 

years old, female), each with one separate 

root canal, covered with a porcelain fused to 

metal crown.  

 

The second case is a patient of 53 years 

old, female, having a right mandibular canine 

with only one root, but two canals, used as 

abutment for a removable partial denture with 

ball and magnet attachments.  
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The third case (43 years old patient) was 

one left mandibular canine with one root and 

two canals used as abutment for a porcelain 

fused to metal bridge. None of these three 

cases presented bilateral anatomical variation. 

 

RESULTS 

From 282 patients who required any kind 

of dental treatment, only 36 needed 

endodontic treatment on the mandibular 

canines, the number of teeth  involved being 

59. Of these, a total of 56, representing 95%, 

presented the usual anatomy with one root 

and one central canal, while a total of three 

(5%) presented anatomical variations (Fig. 5).  

In addition, in the entire sample consisting 

of 282 patients it was recorded the case of a 

patient showing both mandibular canines with 

anatomical variations, but he did not need 

endodontic or prosthetic treatment. The 

presence of these two canals in the canine 

could be seen on a panoramic X-ray by 

accident, because of the rotation of these 

teeth.  

Under normal conditions, normal 

incidence bi-dimensional X-ray does not 

reveal the presence of morphological 

variations of endocanalicular space, for this 

being necessary to make eccentric X-rays or 

CBCT. Usually these morphological 

variations are discovered during clinical 

procedures of endodontic treatment, 

subsequently being done eccentric x-rays that 

reveal their particular anatomy. 

 

DISCUSSION 

Anatomical variations in terms of root 

number, root form or variation of 

endocanalicular system can occur on any 

tooth of the oral cavity. Although statistics 

show that the number of morphological 

variations is greater in pluriradicular teeth, 

some studies have shown their presence in 

monoradicular teeth [3,4,5]. Insufficient 

knowledge of endocanalicular space anatomy 

seems to be the cause of most problems that 

occur during endodontic treatment [6]. 

Regarding the morphological variations of 

mandibular canine, they have been the subject 

of several studies in the literature. DJ Pecora 

[7], making a study of anatomy, direction and 

number of roots of mandibular canines, 

showed that 98.3% of them had one root and 

only 1.7% of the canines had two roots and 

two canals. In case of mandibular canines 

with a single root, the study authors found in 

92.2% one canal and one opening hole, 4.9% 

two canals with a common hole, 1.2% two 

canals with two holes. 

The mandibular canines with two canals, 

presenting one or two opening orifices were 

described also by Pineda F et al. and Vertucci 

FJ [8.9]. Also two roots with two separate 

canals have been reported by D'Arcangelo C 

et al. [10], by comparing two clinical cases. 

Pejman BV [11] found two canals in case of 

lower canines in 12% of cases; a similar study 

conducted by Kaffe et al. [12] results in a 

higher percentage, namely 13.75%.  Green 

[13], following the analysis of 100 teeth, find 

a percentage of the mandibular canine with 

two root canals similar to the earlier studies, 

namely 13%; the percentage found by 

Hession [14] was about 11%. At the opposite 

we found the study of Bellizzi and Hartwell 

[15], where the outcome of the 195 X-ray 

examinations of mandibular canines was a 

percent of only 4.1%. In foreign literature we 

found described changes in the dental 

anatomy of different racial groups [16]. In 

Romania there are no currently available 

studies at the level of the population. 

 

CONCLUSIONS 

The lack of knowledge of root and pulp 

anatomy permits the errors in diagnosing and 

treatment planning. For the success of the 

endodontic treatment is critical to know the 

normal configuration of the pulp and to be 

aware of the possible variations. The best 
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possible information about the pulp anatomy 

is of course tridimensional, but we can not 

have always access to it. The most handy, 

useful and important knowledge of anatomy 

is gained from specialty literature (books, 

articles, studies, reports). We have to keep in 

mind the most common and frequent 

variations of each tooth and to know the 

approximate percentage of each. Radiographs 

are certainly useful, but not infallible because 

the standard parallel facial projection gives 

just two dimensions, overlooking the third 

one and the anatomical aberrations are 

generally not visible. Additional information 

of root number and anatomy is gained during 

access preparation and searching for the 

orifice of the canal. This method is also 

limited because sometimes canals are not 

easily discovered with instruments and the 

canal is not easily located. From the results of 

this study we can conclude that in Romanian 

population mandibular canines require a 

careful search for two canals or possible two 

roots because they can vary significantly in 

root or more likely in pulp anatomy. Unusual 

root morphology can be sometimes bilateral, 

but not necessarily. Technologies as 

computerized tomography can provide much 

accurate three-dimensional morphologic 

information on the root anatomy of 

mandibular canines, but can not be used only 

for this reason. 

Therefore, the variations of the mandibular 

canine regarding the number of root canals, or 

even on the number of the roots, are 

possibilities to be considered. Although the 

frequency of anatomical variations in the 

mandibular canine is reduced, we must not 

forget that such situations can occur in our 

private practice, because the long term 

success of the prosthodontic treatment 

depends directly on the quality of the 

endodontic treatment on the abutments. The 

fact that mandibular canine is an important 

abutment tooth for the future prosthetic 

restoration fully justifies larger studies on 

root anatomical variations on the Romanian 

population [17]. 
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ABSTRACT: The system composed by mucosa, saliva and denture is complex and dependent of many 

variables. The decreased or absent flow of saliva induces a high disconfort which has to be reduced by all 

means, this meaning use of artificial saliva and improvement of surface characteristics of the denture base 

material. We investigated five materials produced by classic tehnology (press-pack moulding + different heat 

polymerization cycles) and two injection-type materials. The wettability was appreciated by contact angle 

measurements using a computer-controlled system (CAM 101, KSV Instruments). The natural saliva presented a 

contact angle between 70-81° while artificial saliva has better angles (41-51°). Statistic analysis performed by 

SPSS 10 for Windows shows significant differences between materials regarding both salivas involved. The 

confidence intervals are large for most of the measurements which could be explained by the inhomogenous 

structures of materials. Biodentaplast has very good wettability with artificial saliva, followed by BMS 014 and 

Superacryl. Eco Cryl Hot wets best with natural saliva, followed by Acry Pol Plus and Biodentaplast.  

 

Keywords: wettability, denture, saliva 

 

 

INTRODUCTION 

The retention of complete dentures is 

subject of numerous studies, which establish 

as essential the good base adaptation, good 

oclusal behaviour and extension of denture 

flanges within the functional limits of 

periprothetic tissues. Some researchers were 

interested in the relation between the denture 

and the underlying oral mucosa mediated by 

the salivar film which occupies this space. 

For the patients with normal salivary function 

this aspect might be secondary but for those 

with altered flow of saliva, the interface 

denture-mucosa could rise major retention 

problems. The evaluation of the wettability of 

different denture base materials with 

natural/artificial saliva could lead us towards 

a recommendation for xerostomic patients 

regarding their prosthetic experience. 

 

MATERIAL AND METHOD 

We investigated 7 materials recomended 

for denture bases. Two of them are injection-

type (Polian, Biodentaplast), the rest of them 

being heat-cured acryilic materials (Table I).  

 

Table I. Investigated denture base materials 

 
Commercial 

name 
Producer Country Processing Laboratory 

1. Acry Pol Plus Ruthinium Group Italy Heat cured 1 

2. Eco Cryl Hot Protehno Spain Heat cured 2 

3. Acry Pol Plus  Ruthinium Group Italy Heat cured 2 

4. Polian Polyapress Germany Injection 3 

5. Biodentaplast Bredent Germany Injection 3 

6. BMS 014 BMS Dental Italy Heat cured 4 

7. Superacryl SpofaDental Czech Republic Heat cured 5 
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Acrylic plates were manufactured using 

the classical press-pack dough molding 

tehnique and a long thermic curing cycle 

finished by bench cooling. The labs flasked a 

1,5 mm thick wax plate using a class III 

moldano. After the elimination of any traces 

of wax and the isolation of plaster, the flask 

was left to cool until it reached room 

temperature (23°C).  

The dough preparation was done 

respecting the producer's instructions for each 

of the materials. After the filling with a 

suitable quantity of resin, the flask was 

slowly manually pressured two times, at the 

usual pressure exerted in each lab. 

The chosen curing cycle was started by the 

immersion of the flask in water at room 

temperature, which was brought to 70°C 

during 30'  and maintained for the same 

period of time, then the temperature  slowly 

(30') increased to 100°C and the water bath is 

kept for another 30 minutes. Cooling is done 

in water for half hour and bench cooling until 

the flask reaches the room temperature. Lab 1 

applied the procedure recomended by the 

producer, which indicates immersion of the 

flask in 70°C water for one hour and a half, 

followed by a 30 minutes increase of 

temperature to 100°C. The flask was removed 

from water and left to bench cool for one 

hour. Deflasking is performed as usual but the 

finishing is restricted to removal of plaster 

traces, without any other alteration of plate's 

surface, which is supposed to represent the 

mucosal side of a real denture.  

The plates were cut in 10mmx10mm 

pieces and then we randomly selected 6 

samples from each material. During 

measurements these samples were kept in 

water-saturated environment.  

 

Salivas investigated. We experimented 

with two salivas, human and artificial. The 

natural one is whole unstimulated saliva from 

a one patient (M.M., 55 years-old, female) 

wearing complete upper denture and partial 

lower denture. The patient has no signs of 

oral diseases and doesn't follow any medical 

treatment. 

The artificial saliva we used is Xerostom® 

with saliactive (mouth spray) which contains: 

xylitol, betaine, olea europaea (extra virgin 

olive oil), tocopheryl acetat (provitamin E), 

panthenol (provitamin B5), carum 

petroselinum (parlsey seed oil), citrum 

medica (lemon aroma), allantoin, calcium 

lactate and d-limonene. This is the only 

comercial form we found on the market and, 

although it was a mouth spray and not a 

saliva substitute, it has in addition only d-

limonene (obtained from pine oil, softening 

and dispersion agent) compared to the saliva 

substitute.  

Contact angle measurement. This 

method was used to characterize the 

wettability of acrylic resins. A CAM 101 

(KSV Instruments Ltd., Finland) system was 

used, which operates by the sesile drop 

method. The wetting liquid used was distilled 

water, in drops of 1μl. Three measurements 

were performed for each sample. The 

measurements were difficult to be made due 

to the irregular surface of the samples. Each 

measurement consisted in 21 values, one at 

the moment of drop and 20 at 1 second 

interval, due to dynamic nature of the 

process. 

The statistical analysis was performed 

with SPSS 10 for Windows, while graphical 

representation are realized with MS Excel and 

Origin 8.5. 

 

RESULTS 

The evaluation of hydrophilic state was 

done for all 42 samples, 6 of each 7 materials. 

SPSS computed mean values for all 7 

materials (Table II).  

Graphical representation of these values 

is shown in fig. 1. 

Artificial saliva has better wettability 
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than natural saliva on every material. This 

effect is presented in fig. 2. 

The confidence intervals of our 

measurements are large, both for artificial 

and natural saliva. We did not found any 

statistic correlation between these values 

probably due to the inhomogenous structure 

of these materials (fig. 3). 

 

Table II. Mean, maximum and minimum values computed for the investigated materials 

Material Saliva Min. Max. Mean Std. Deviation 

1 

 

Natural saliva 65.55 85.36 75.6644 6.5925 

Artificial saliva 36.30 56.98 50.4850 7.5642 

2 

 

Natural saliva 61.68 79.83 70.5928 7.4246 

Artificial saliva 40.02 57.44 51.7556 6.1572 

3 

 

Natural saliva 72.98 82.49 77.7083 3.7906 

Artificial saliva 36.38 55.01 45.5994 6.1554 

4 

 

Natural saliva 72.80 89.09 78.9450 6.4310 

Artificial saliva 36.75 48.09 43.0972 3.8008 

5 

 

Natural saliva 71.78 83.92 77.4767 4.0685 

Artificial saliva 34.41 52.45 41.0661 6.3569 

6 

 

Natural saliva 78.50 83.34 80.4017 1.7759 

Artificial saliva 39.75 47.74 42.6906 3.2612 

7 

 

Natural saliva 75.48 85.99 80.7956 4.0788 

Artificial saliva 36.53 48.97 42.8311 4.8478 

 

 
 

Fig. 1. Mean values of contact angles for 

salivas on the substrats 

Fig. 2. Superior wettability of artificial saliva 

(%) 

 
Fig. 3. Confidence intervals for contact angle 

measurements on the 7 substrates 

DISCUSSION 

There are few studies involving contact 

anglesof natural saliva on polimeric surfaces. 

Most authors used distilled water for tests, 

Murray1 reporting a mean value of 73.8951° 

on Trevalon acrylic resin. This value confirm 

our research2 on three different denture base 

materials which reports ditilled water contact 

angles between 58 and 81° depending on the 

resin. Our current study reports similar values 

(75-80°) but for natural saliva. It is important 

to notice that our values represent a 

rheological process which is charactestic to 

natural saliva, which wets gradually the 
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substrates. This means that after 20 seconds 

the contact angles are lower than the initial 

ones. 

Tokita et al.3 report a 61° contact angle 

with distilled water on Acron heat-

polymerized denture base material (polished 

with abrasive paper #240) used as control 

group for their study. The polishing decreases 

the contact angle thus our results can be 

considered normal. Also, Nishioka et al.4 

report a 73.8° contact angle with tap water 

and 73.5° with whole human saliva on the 

same Acron heat-polymerized resin. 

Regarding the natural saliva, Anova 

analysis confirms the presence of intergroups 

statistical differences (Table III). 

 

Table III. Significant differences between materials regarding wettability with natural saliva. 

   
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

S_N * 

ACRILAT 

Between 

Groups 
(Combined) 434.229 6 72.372 2.657 .031 

 
Within 

Groups 
 953.279 35 27.237   

 Total  1387.508 41    

 

A paired samples analysis reveals that the 

most wettable material with natural saliva is 

Eco Cryl Hot, while Superacryl is the most 

hydrophobic. Eco Cryl Hot is statistically 

more hydrophilic than BMS 014 (p=0.010) 

and Superacryl (p=0.015).   

Artificial salivas show better wettability 

with denture base materials. Massad and 

Cagna5 recomend these types of salivas for 

the prosthodontic treatment of xerostomic 

patients. The retention of complete upper 

denture is related to the flow of minor 

salivary glands, which is affected in 

xerostomic patients (Niedermaier et al.6).  

There is a lack of experimental studies 

using artificial salivas on denture base 

materials but we can compare to the results of 

Vissink et al.7. These authors investigated 

contact angles of water, human whole saliva 

and different artificial salivas on polished 

human enamel and on human mucosa. Thy 

found that polymeric saliva substitutes 

(Glandosane, VA Oralube and Orex) present 

contact angles between 56.7° and 61.2°, while 

saliva substitutes containing PGM (pig gastric 

mucin) and BSM (bovine submandibular 

mucine) mixed with PGM present lower 

contact angles (47.9° and, respectively, 

49.5°). 

The same Eco Cryl Hot presents the 

highest hydrophobic interaction with artificial 

saliva, which has the best interaction with 

Biodentaplast, followed by BMS 014, 

Superacryl and Polian. The intergroup Anova 

analysis shows higher differences (p=0.011) 

between materials (Table IV). 

 

Table IV. Wettability with artificial saliva significantly different on the substrates 

   
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

S_A_INIT * 

ACRILAT 

Between 

Groups 
(Combined) 625.830 6 104.305 3.289 .011 

 
Within 

Groups 
 1110.049 35 31.716   

 Total  1735.879 41    
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Biodentaplast and BMS 014 are 

significantly (almost similar p values) more 

wettable with artificial saliva than Eco Cryl 

Hot (0,014) and Acry Pol Plus L1 (0,042). 

Superacryl presents statistic difference only 

with Eco Cryl Hot (p=0,019). 

 

CONCLUSIONS 

Investigated denture base materials have a 

similar in vitro wettability with water and 

natural saliva, the difference occuring from 

rheological point of view, natural saliva 

flowing on the substrate, which is not the case 

of the water. 

All denture base materials presented a 

statistically significant better relation with 

artificial saliva regarding wettability. The 

right selection of base material and use of 

over the counter saliva substitutes could 

improve the prosthetic experience of 

xerostomic patients. 

It remains to be researched if a further 

improvment of denture retention could be 

done trough various denture surface 

treatments (sandblasting, chemical treatment, 

glow plasma discharge) associated with saliva 

substitutes, especially for patients with altered 

salivary function. 
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INTRODUCTION 

The practical work in the field of dentistry 

offers a clear picture of the increased 

frequency of therapeutic solutions on the 

partially edentulous, aiming through it a high 

degree of biological recovery, a particularly 

important role being for knowledge of the 

spreading tensions on the remaining 

prosthetic field elements and for the induced 

strains distribution in the removable 

prosthetics substitutes. [1,4] The analysis of 

biomechanical behavior of the removable 

partial dentures, as well as the body’s 

response to the induced action of it, are an 

important parts of the current studies with 

results of particular importance in choosing 

the final therapeutic solution. [2, 3, 5] 

 

PURPOSE 

The aim of the current study is to highlight 

the stress distribution in removable partial 

dentures, subject of masticatory forces action 

and to compare the influence of various 

parameters (saddles, main connector, 

maintenance elements, support and 

stabilization) on the denture design. 

 

MATERIAL AND METHOD 

The determination of stress and 

deformation distribution in removable partial 

dentures structure was achieved using the last 

generation reflection polariscope LF/Z-2 

manufactured by VISHAY [8] (fig.1). It 

consists of the following components: a light 

source, a video camera recording, a polarizer, 

an analyzer the photoelastic material covering 

the subject of study, reflection adhesive 

material interposed between the photoelastic 

material and the studied subject. 

 

 
Fig.1. Polariscopul de reflexie 

Through the bright fringes delivered by the 

photoelastic material in polarized light can be 

studied the stress distribution inside the object 

of study. [5, 6] For the study we made in the 

laboratory a removable partial denture retained 

through cast clasps (fig. 2). The selected model 

is representative for a wide range of partially 

edentulous cases and has been cast in hard 

gypsum grade IV. On the model surface, 

corresponding to the edentulous ridges and to 

the gingival margin was added artificial gum 

Gingifast from Kerr company, for the most 

accurate simulation of the partially edentulous 

prosthetic field (fig. 3). 

The films were applied by a gentle 

pressure to the model and denture, initially on 

the vestibular and then on the oral faces of its 

and in this way will be facilitate the easier 

removal of the photoelastic material. (Fig. 5). 

After 24 hours the photoelastic material 

was removed and arising the photoelastic 

models of denture and respectively the work 

models (Fig.6).  
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Fig. 2. Removable 

partial denture  

Fig. 3. Artificial gum 

Gingifast from Kerr 

comp 

Fig. 4. The removable partial denture 

and the model with artificial gum 

The photoelastic models were carefully 

removed so as not to fracture. For an intimate 

accession to the denture elements, we 

interposed between the model and each 

denture a special adhesive, prepared as per 

Vishay company instructions. The intimate 

joining of the parts is a necessary condition 

for pursuing the occurred deformations at the 

denture level under the forces action (fig. 7). 

a. The study of strain and tension in the 

main connector of the denture number 

1 retained through the cast clasps 

In order to determine the state of stress on 

the main connector, was marked with a 

marker the points where will be followed the 

strains and tensions (Fig. 8) 

In this study are considered the points 2 

and 3 located on the top of the main 

connector lingual bar, the area where we 

identified considerable values of the specific 

strains ε1 – ε2. The main directions of specific 

strains and normal stresses were identified 

according to the protocol indicated by Vishay 

company. Along the main direction of 

deformation, indicated by the red laser light, 

the photosensitive material cutting was done 

at the points 2 and 3, to determine the 

individual values of ε1, ε2, σ1, σ2. (Fig. 9). In 

the study we considered lingual bar h=4mm, 

respectively g=1,5mm thickness. Also, the 

elasticity coefficients values are: E= 136,892 

Mpa, respectively Poisson coefficient γ = 

0.2545 (determined by tensile tests on 

specimens specially made). The applied force 

is 140 N in each saddle. 

 

  

 

Fig. 5. The photoelastic 

material  applying 

Fig. 6. The photoelastic models Fig. 7. Adhesive applying 

  
 

Fig. 8. The marking of 

points where the 

determinations were made 

Fig. 9. The PhotoStress plastic 

cover cutting  

Fig. 10. The main stress 

directions determined at the 

points 2 and 3 
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In the figure number 10 are shown the 

main directions of strain and stresses 

determined at the points 2 and 3 settled on the 

main connector of the denture model 1, 

retained through the cast clasps. The main 

stress directions (the value of the angle fixed 

between laser and horizontal direction): 

- point number 2: θ2 = -70; 

- point number 3: θ3 = -40 

The specific strains values determined at 

the points 2 and 3 were:  

- point number 2:  ε1 – ε2    = 832 με; 

- point number 3:  ε1 – ε2    = 713 με; 

After sectioning the following values were 

obtained (PSCalc program, associated to the 

PhotoStress Plus system): (Table 1) 

From the table it can be concluded the 

prevalence of the bending phenomena and the 

twisting highlights issues are more blurred. 

b) The study of strain and stress state of 

the lingual slope of the saddle in quadrant 3 

Were initially defined points where 

measurements were made on the lingual face 

of the metal-acrylic saddle from the 3rd dial 

(Fig. 11). In this area we have identified three 

areas with different elastic characteristics, 

noted: ma = metal-acrylate; cr = clasp; acr = 

acrylate. The effort on the model left area is 

exercised through the screw rod with w force 

of 140 N. 

The results obtained by plastic cutting at 

the point 2ma are shown in the Figure 12, 

through the PC CALC. 

The main stress direction was determined 

next by executing of the photosensitive 

material cutting across it. Sectioning were 

made  at the points: 2ma, 3cr şi 4acr, to 

eliminate the normal stresses with a 

perpendicular direction on the one of the 

main direction at each point and to measure 

by PhotoStress method the normal stress on 

the section direction. For the points 1, 2, 3 

corresponding to the metal-acrylic area of the 

saddle were taken into account the following 

elastic constants (corresponding to Cr-Co 

alloy): 

E= 45.012 GPa; µ= 0.171 

In the case of the acrylic structure are 

considered the following values of the elastic 

constants:  

E= 3357.3 MPa; µ= 0.403. 

The main effort directions after 

photoelastic material cutting at the points 2, 

3, 4 are illustrated in following figures. 

The values of the specific strains are 

presented in Table 2. 

 

Table 1. The specific strains values determined at the points number 2 and 3. 

Point ε1 [με] ε2 [με] σ1 [MPa] σ2 [MPa] 

2 524 -308 67 -14 

3 524 -189 69 -14 

 

  

Fig. 11. The point identification and definition Fig. 12. The results obtained by the plastic 

cutting at 2ma 
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Table 2. The specific strains values determined at the points 2 , 3 şi 4  

Point ε1 [με] ε2 [με] σ1 [MPa] σ2 [MPa] 

2ma (metal-acrylate saddle) 445 1195 63 36 

3cr (clasp saddle) 339 -36 47 3 

4acr (acrylate saddle) 594 -243 2 0 

 

The main stress direction (the angle value 

determined through the compensator between 

the main direction and horizontally direction) 

at the point number 2 is: At the point number 

2: θ = 430. The plastic material cutting was 

done with a diamond disk aiming the laser 

beam direction (Fig. 13). The main normal 

stresses determined at that three points level 

by the PSCalc program associated to the 

method PhotoStress are highlighted in the 

Fig. 14. 

The study highlights the effect of “ beam 

on elastic environment” which, settled under 

the loading rod, curves in the immediate 

vicinity, rising and producing normal traction 

stresses at the point 2ma (metal-acrylate area: 

Ima=63MPa) and at the point 3 of the area of 

curvature (inner) of the clasp (which develops 

a normal stress Icr=47MPa, stretching also). 

The cause can be explained by a significant 

yielding of the gum tissue and the relatively 

low rigidity of the metal-acrylic structure of 

the saddle.  

c) The study of the strain and stress 

state of the active arm of the “T” clasp at 

its secondary connector level, as well as the 

retentive arms level.  

Were initially marked the points where we 

will study the main directions of stresses at the 

retentive arm levelof the “T” clasp (Fig. 15). 

 

  

Fig. 13. The sectioning executed at the points: 

2ma, 3cr and 4acr 

Fig. 14. The normal main strains determined 

in those three points 

 

 

Fig. 15. The points identification and their 

mark 

Fig. 16. The photosensitive layer cutting in 

point 4 

The screen shown by PSCalc program, 

with the main directions drawn in the points 2 

and 4 from the exterior left clasp, at the 

denture 1 loading is shown in the figure 

number 15; on the screen are indicated: the 

force of 140 N in the loading points; the main 

specific strains difference 1-2=346[ and 

the main stresses difference 1-2=40[MPa]. 
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The photosensitive layer cutting was chosen 

in point number 4 for the separation and 

determination of the specific strains and 

normal stresses mainly because this point 

belongs to the curvature area of the clasp, 

heavy mechanical loaded. (Fig. 16) The 

interpretation of indications of the 

PhotoStress equipment: the main direction (of 

the specific strains 1 and the maximum 

principal normal stress 1) is oriented at -40° 

versus the conventional horizontal direction; 

the main direction II is perpendicular to the 

direction I. (Fig. 17, 18).  

The determined values by PSCalc were: 

for the specific strains: 1=191, 2=-155; 

and for the normal stresses: 1=23 MPa, 2=-

17MPa (Table 3). 

The values determined by PSCalc were: 

for the specific strains: 1=191, 2=-155; 

for the normal stresses: 1=23 MPa, 2=-

17MPa (Table 3). 

 

Table 3. The determined values by PSCalc in point 4 

Point ε1 [με] ε2 [με] σ1 [MPa] σ2 [MPa] 

4 191 -155 23 -17 

 

  

Fig. 17. The highlighting of the main 

 direction I 

Fig. 18. The detail of explanation of the main 

stresses action in the considered point of the 

exterior left clasp of the denture number 1, in 

the manner of elasticity theory 

CONCLUSIONS 

It can be concluded that phenomena 

occurred at this level are stretching and 

bending generated by the radius of curvature 

increasing trend (opening) of the clasp arc. In 

order to protect the pillar tooth is necessary to 

create a flexible secondary connector, which 

takes some effort induced by the forces 

developed during the masticatory cycle.  

In the analysis of the biomechanical 

behavior of the main connector of the denture 

retained through the both “T” clasps, it can be 

concluded the prevalence of bending 

phenomena and the twisting aspects are more 

blurred.  

In the analysis of biomechanical behavior 

of the secondary connector that supports the 

active arm of the “T” clasp may conclude that 

the phenomena occurred at this level are the 

stretching and bending generated by the 

radius of curvature increasing trend (opening) 

of the clasp arc. In order to protect of the 

pillar tooth is necessary to create a flexible 

secondary connector which will take some 

effort induced by the forces developed during 

the masticatory cycle. 

The study made at the points located on 

the lingual side of the saddle, highlights the 

effect of “the beam on elastic environment” 

which tamp it down under the loading rod, it 

curves in the immediate vicinity and it 

simultaneously rises and producing normal 
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traction stresses at the point 2ma (metal-

acrylate area: Ima=63MPa) and at the point 3 

of the area of curvature (inner) of the clasp 

(which develops a normal stress Icr=47MPa, 

stretching also). The cause can be explained 

by the compression of the artificial gum in the 

3rd quadrant and the relatively low rigidity of 

the metal-acrylic structure of the saddle, as 

well as the low retention conferred by the “T” 

clasp. 

 

 

REFERENCES: 

1. Forna Norina – Telescoparea în terapia edentaţieie parţial întinse. Ed. Apollonia, Iaşi, 2002 

2. Forna Norina, Burlui V – Clinical guidelines and principles in the therapy of partial extended 

edentation. Ed. Apollonia, Iaşi, 2001 

3. Burlui V, Forna Norina – Clinica şi terapia edentaţiei parţial întinse. Ed.Apollonia, Iaşi, 2004 

4. Forna Norina, Burlui V- Clinica şi terapia edentaţiei şi a pierderilor de substanţă maxilo-facială. . 

Ed. Apollonia, Iaşi, 1998 

5. Forna Norina - Evaluarea stării de sănătate afectate prin edentaţie, Editura Demiurg, 2007 ISBN 

978-973-152-017-9 

6. Costa M.M, da Silva M.A.M, Oliveira S.A.G, Gomez V.L,- Photoelastic Study of the Support 

Structures of Distal-Extension Removable Partial Dentures, Journal of Prosthodontics 18 (2009)  

7. Iosipescu N. Introducere în fotoelasticitate, Editura Tehnică, Bucureşti, 1958 

8. www.vishaymg.com Instructions for Using PC-1 Adhesive Document No.: 11228 Page 2 of 2 

Revision 16-Feb-09 Vishay-Micro-Measurements photostress@vishay.com  

 

  



Romanian Journal of Oral Rehabilitation 

Vol. 3, No. 3, September 2011 

 

106 

 

 

 

THE WORLD ELITE OF DENTAL MEDICINE AT BUCHAREST - 

BASS 2011 

 

 

The largest scientific event of the dental medicine on Romanian territory, the 16th edition of 

the Congress of the Balkan Society of Dental Medicine, took place at Grand Hotel Rin, between 

April 28th and May 1st, being presided by the elected president Univ. Prof. PhD. Norina Consuela 

Forna. 

The prestigious scientific manifestation organized by the Balkan Society of Dental Medicine 

and the Romanian Society of Oral Rehabilitation was held under the name of ICOI International 

Congress of Oral Implantologists, a famous international society in the field of scientific 

organisms and under the Romanian Academy as well.  

The diverse scientific program, gathering prestigious names in the field of world dental 

medicine has attracted in the congress halls a number of over 1000 participants, out of which 800 

from abroad (11 Balkan countries, plus 18 other countries: France, USA, Bangladesh, Sierra 

Leone, Iran, Costa Rica, etc.) 

Over 50 conferences were delivered, centered on each clinical entity of the dental medicine, 

which made the spectacular and the avant-garde a common appearance during the congress. Out 

of the conferences delivered, either separately or within the 7 round tables, a maximum interest 

was directed to the use of the piezosurgery in the sinus lift (Prof. PhD. Aldo Zupi, Italy), the use 

of 4D navigation for the realization of a perfect esthetics - New Technologies in Oral 

Implantology (Prof. Ady Palti, Germany), without forgetting the periodontal prostheses under 

digital approach – evolution aspects (Prof. D. Gagarnoiu, USA), as well as the prosthetic 

solutions in the rehabilitation of the esthetic area (Prof. Dr. Nitsan Bichachio, Israel) 

The round tables were focused on avant-garde themes of dental medicine, such as,,Up-date in 

oral implantology (Coordinator: Univ. Prof PhD. Norina Forna) successfully putting together 

conferences of the specialists in the field as well as hand-ons in the field of implant-prosthetic 

rehabilitation. 

The Bass Council took place on the first and the second to last day of Congress, gathering the 

Board and the Balkan counselors for discussions that aimed to crystallize the future directions of 

scientific progress within the society as well as the upgrade of the statute of the BASS magazine. 

A coronation of the General Assembly of BASS was the protocol of transmission of the BASS 

flag from the President of BASS 2011 (Prof. Norina Forna, Romania) to Prof Keffmolla, Albania, 

as a continuity of BASS Congress tradition.  

The 534 oral communications and posters extended for the whole duration of the congress and 

the BASS distinction – BASS awards – was granted to Romania for the bets oral and in extenso 

communication.  

The social program offered moments of certain relaxation to the participants thanks to 

beautiful voices such as that of Adrian Enache or Monica Anghel, creating a background of 

friendship and harmony among peoples from various Balkan areas.  

The last day of Congress was a true feast, destined for the meeting of 4 Academies: the 
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Romanian Academy (through Acad. C. Balaceanu Stolnici, and Prof. C. Ionescu Tirgoviste), the 

French Academy (through Prof. PhD. Michel Jourde), the American Academy (through Prof Ady 

Palty) and the HIV Academy represented by Prof. PhD. Adrian Streinu Cercel. 

During the congress the long expected book from the internship bibliography – Dental 

Prosthetics, under the coordination of Univ. Prof. PhD. Norina Forna – was launched. The 

references belonged to Prof Cees de Baat, Holland, elected president of the European 

Prosthodontic Association and Prof. PhD. Petros Koidis, President of BASS. 

This edition of the Bass Congress is a unique event on Romanian territory with regard to the 

extent, themes and participation, constituting a spectacular realization in the field of dental 

medicine.  

 

 

 

 

 

 

 

 

 

 

Prof. Univ. Dr. Norina Consuela FORNA 

President elect of BASS Congress 2011 
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BASS 2011 PHOTO GALLERY 
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THE PROPHYLAXIS CARAVAN IN DENTAL MEDICINE – ONLY 

FREE PRODUCTS OR REAL EVALUATION OF THE ORAL 

HEALTH? 

 

This year the Prophylaxis Caravan in Dental Medicine, 3rd edition, took place on June 10th 

in Iasi county, under the coordination of Univ. Prof. PhD. Norina Forna, Dean of the Faculty of 

Dental Medicine, “Gr. T. Popa” University from Iasi, with distribution points for oral prophylaxis 

products and educational brochures spread out in the following districts of Iasi: Podu Ros, 

Nicolina II, Alexandru, Piata Unirii, while for the rural environment the localities Rediu and 

Ciurea were voted for  

The contribution of prophylactic companies such as Colgate, Glaxo, Johnson and Johnson to 

the condition of oral health is remarkable through the prophylactic products and promotional 

materials offered. 

It is vital to assess the real condition of the oral health through the associated questionnaire, 

both in the urban as well as in the rural area, thus allowing us to make a comparative analysis 

with the previous years. 

A number of 2004 people were evaluated in Iasi, with a percentage of 82.24% in urban 

environment and 17.76 in rural environment.  

With regard to the proportion of the population on work groups we see in the urban area a 

percentage of 28.40% in Piata Unirii, followed by the district Alexandru with a percentage of 

24.50% and Podu Ros with a percentage of 24.40%, the area Nicolina II being registered with a 

percentage of 22.70%. In the rural environment, the supremacy in the percentage of the people 

who took part in the caravan belongs to Ciurea, while for Rediu a percentage of 43.80% was 

registered.  

With regard to the prevalence on a certain sex, the female sex was dominant in both rural and 

urban environment, a plausible explanation being represented by the fact that the oral health 

implies, beside functionality, an esthetic aspect. 

The average age of the people in the rural area was 27.39 and in the urban area 49.74. 

It can be noticed that almost 50% of the people in the rural area were children, while in the 

urban area their proportion was much smaller (only 5.8%) – therefore the study lots do not have a 

homogeneous structure, and the analysis on two age intervals becomes of uttermost importance.  

With regard to the occupation of the lot under analysis, for the urban area it is to be noticed a 

dominance of the retired population, with a percentage of 51.00%, followed by the employees, 

with a proportion of 25%, while the last two positions being held by the pupils and students and 

the unemployed. For the rural area, the pupils are dominant (53.40%) followed by the 

unemployed (23%), while retired people hold 12.40%, the last place being taken by the 

employees.  

As far as the general health condition is concerned, it is to be noticed in Iasi a prevalence of 

cardiovascular affections, with a proportion of 37.40%, as compared to the rural environment, 

where the cardiovascular affections are still on the first place but with a proportion of 20.80%. 

We also need to notice an increase of the proportion of cardiovascular diseases in the urban area 
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with 10% as compared to 2010 and 15% as compared to 2009. Of great interest is the prevalence 

of diabetic affections in the rural area, with a proportion of 12.40% as compared to the urban 

area, where the diabetes affects 8.50% of the population. 

With regard to local pathology, there is a prevalence of odontal lesions (destructions of the 

tooth) in the rural area in proportion of 68.50 %, while in the urban area it still occupies the first 

place,, but with a proportion of 64,70%, registering a 3 percents decrease as compared to last 

year, which can only make us happy. 

For the type of edentation encountered, the partially reduced edentation holds the first place in 

terms of proportion in the urban area – 38.30%, 8 percents more than in 2010, while in the rural 

area there is a prevalence of the partially extended edentation, basically the type of edentation 

solved by mobile prostheses, in a proportion of 22.50%. 

With regard to the prosthetic therapy, in both environments there is a prevalence for the 

therapy using fixed restorations, reaching a value of 34.33% in the urban area, against the rural 

area with 6.20%. We need to notice that a percentage of 88.20% from the urban area needs no 

prosthetic therapy, while in the rural area this applies only for 43.14%.  

With regard to the use of oral hygiene products, in the rural area the toothpaste is used in a 

proportion of 82%, while mouthwash holds a percentage of 18% and the dental floss of 3.90%, 

unlike the urban area, where there is no such big discrepancy between the use of toothpaste and 

the support products for oral hygiene, which have a proportion of 13.00% for the dental floss and 

43.90% for the mouthwash, the toothpaste being used in 97% of the cases. 

Of all toothpastes, Colgate holds the supremacy in both environments. 

With regard to the number of daily hygienizations, there is a prevalence for 2 hygienizations 

per day in both environments, with a percentage of 52,1 1% for the urban area and 41.00% for the 

rural area, correlated with a percentage of 27% of the rural population from Iasi county who 

change the toothbrush once a year, while in the urban area the change of the toothbrush takes 

place 4 times faster, with a percentage of 26.5%. 

With regard to the participation to previous manifestations of the caravan, we notice a 

percentage of 7.10% in the urban environment. What is important is that a populations 

diversification was accomplished with regard to access to sanitary education, products of oral 

hygiene and evaluation of the oral status.  

In the rural area, all children were in primary school, while in the urban area there was a much 

better differentiation. 

It is to be noticed a very low percentage (4.2%) of children with cardiovascular affections in 

the urban area – the rest of the pathologies being absent, in both environments – and also a low 

percentage of other unspecified pathologies (12.5%), identified in the urban area as well. 

With regard to the local pathology for the population under 18, the most frequent were the 

odontal lesions, more frequent but not statistically significant, in the urban area. A low percentage 

of radicular remains, more often in the rural area than in the urban one is also to be noticed, as 

well as a significantly larger percentage of horizontal migrations in the urban area as opposed to 

the rural one – although not as common in the context of all the other affections. (8.3%). 

The involution aspects on various types of pathologies are promising, resulting in an increase 

of the health of the population from Iasi, while at the same time the increase in the level of 

cardiovascular affections should be taken as an alarm signal. Equally, any increase in the 

percentages of oral pathology must reflect into a careful monitoring and visit to the dental 

medicine cabinets in order to avoid complications.   
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