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SUMMARY
Dental treatment of patients with Autism Spectrum Disorders (ASD) 

can be complicated because of the presence of behavioural unpredictability. 
This article reviews the present literature on the issues dealt with children 
with autistic spectrum disorder from the dental perspective. The prevalence 
of autism is rising worldwide. Consequently, dentists will find an increasing 
number of such children in their routine practice, whose treatment will 
require special considerations in their dental management. Knowledge 
regarding the oral health status of autistic children is essential for the 
paediatric dentists. Negative behaviour toward dental treatment was very 
clear in autistic children. Self-inflicting trauma/habits were observed in 
autistic children. It was concluded that the autistic children do not have a 
higher dental caries score compared to that of normal children. Their oral 
hygiene was fair; however, they exhibited more debris deposits than normal 
children.
Keywords: Autism; Dental Management; Oral Health

Iosif-Grigorios Al Mochamant,  
Ioannis Fotopoulos, Lampros Zouloumis 

Department of Hospital Dentistry 
Aristotle University, School of Dentistry 
Thessaloniki, Greece
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Dental Management of Patients with
Autism Spectrum Disorders

Introduction

Dental anxiety, affecting approximately 20% of the 
adult population, is a feeling that something dreadful 
is going to happen in relation to dental treatment and is 
connected to a sense of losing control. Autism spectrum 
disorder (ASD) refers to a group of neuro-developmental 
disabilities based on a particular set of defin ing criteria 
that include impaired social interaction, communication, 
and restricted or repetitive behavioural stereotypes. It is 
associated with dental caries and missed appointments and 
may extend to a total avoidance of dental care, reported by 
approximately 5% of the general population1-3.

The etiologic background of ASD, though not yet 
com pletely understood, is considered to implicate both 
ge netic and environmental factors. It is characterized 
by persistent impairments in social interaction and 
communication and restricted, repetitive patterns of 
behaviour, interests, or activities and unusual sensory 
interests or sensitivities. In the recently revised American 
classification system for psychiatric disorders, the DSM-
5, ASD now includes previously separate diagnostic 
categories such as autistic disorder, Asperger disorder, and 

pervasive developmental disorder, not otherwise specified, 
specified (PDD-NOS) in the DSM-IV-TR2-4.

The symptomatology of ASD initiates before the 
third year of age and generally undergoes a steady course 
without remission through ageing. Established fea tures in 
the autistic child, such as marked impairment in the use 
of multiple non-verbal communications, failure to develop 
social relationships and share experiences and interests, 
delay or complete lack of linguistic de velopment, as well 
as inflexible adherence to rituals; potentially coexisting 
with sensory disabilities, mental retardation or epilepsy, 
may render professionally delivered and home dental 
care inadequate, placing individuals with ASD at high 
risk for oral diseases. People with ASD commonly report 
abnormal responses to sensory stimuli. Over-reaction 
to sound and under-reaction to pain was stated by more 
than 40% of children with ASD. Sensory abnormalities 
affect to a greater extent those with more severe autistic 
traits compared to those with less autistic traits. Sensory 
sensitivities in children with ASD are also related to 
behaviour difficulties in the dental office. There are still 
no studies on behaviour and experiences of dental care in 
adults with ASD3,5,6.
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of oral hygiene seen in ASD patients. They could also 
be caused by lack of the necessary manual dexterity of 
autistic children, which may have resulted in inadequate 
tooth brushing. Furthermore, poor dental awareness, 
a lack of dental education and deficiency in receiving 
oral hygiene instructions from dental staff seem to be 
contributing factors for periodontal diseases. Another 
possible explanation for the presence of generalized 
gingivitis might be the side effects of medications which 
were used to control the manifestations of autism, such 
as psychoactive drugs or anticonvulsants, with the most 
common drug classes being antidepressants, stimulants, 
and antipsychotics11-14.

Harmful oral habits are common, which consist of 
bruxism, tongue thrusting, picking at the gingiva and lip 
biting. Bruxism or forceful grinding of teeth is one of the 
sleep problems which are commonly observed in children 
with autism. Dentist can recommend a mouth guard 
to stop this self-injurious behaviour. Even though the 
communication and behavioural problems in children with 
autism pose challenges for the dentist, treatment given 
with proper planning and a lot of patience can definitely 
make a difference15,16.

The rate of dental injuries is higher among autistic 
children. The most common dental injury was enamel 
fracture and the most frequently injured teeth were the 
permanent maxillary central incisors15,17.

Tooth eruption may be delayed due to phenytoin-
induced gingival hyperplasia (phenytoin is commonly 
prescribed for people with autism)15,18.

Presumably, the com promised dental status in 
conjunction with harmful habits including bruxism, 
tongue, thrusting, and lip biting often displayed 
by children with autism may result in certain 
malocclusions10,15.

Management of the ASD Patient in 
Dentistry

People with ASD may be unable to cooperate in the 
dental clinic due to their difficulties with social inter action 
and communication. The failure to develop joint attention, 
which means lack of curiosity for the environment and 
incapability of the child to share information using 
spoken language, gestures and eye contact, represent a big 
challenge for a dentist. Therefore, treatment approaches 
that may produce a positive outcome in one patient may 
prove to be ineffective for another. Most importantly, the 
dental professional during examination should bear in 
mind that autistic individuals exhibit wide variation in 
abilities, intelli gence, and performance. It is conceivable 
that lack of responses to demonstrations and inability to 
establish personal contacts with the personnel may impede 

Children with ASD exhibit more dental behaviour 
management problems (uncooperative behaviours) 
compared to typically developing children, with research 
indicating that approximately 50-72% of children with 
ASD exhibit uncooperative behaviour during dental 
treatment. Uncooperative and aggressive behaviour during 
dental treatment have the potential to impede, change, or 
reduce access to care for children with ASD. For instance, 
the greatest barrier to general dentists’ willingness to treat 
children with disabilities is the child’s behaviour, with 
60-80% of dentists stating that they were unwilling to 
treat patients with developmental disabilities because of 
their resistive behaviours. Additionally, such behaviour 
may be the determining factor in deciding if restraint or 
pharmacologic methods are required and if treatment 
can occur in the dental office setting or needs to be 
completed elsewhere (e.g., in a hospital, under general 
anaesthesia)4-6.

Oral Health and Dental Patients 
with ASD

Patients with ASD do not present very specific 
oral disorders. High, otherwise paradoxical, oral health 
standards observed elsewhere might be also attributed 
to the dental hygiene routine of children with ASD, 
supervised or performed on a regular basis by parents 
and caregivers. As for dental caries, it was found that 
institutionalized autistic individuals exhibited lower 
caries rate than institutionalized schizophrenics. In the 
primary dentition, the patients with ASD demonstrated 
a significantly higher caries rate (dmf) than the controls 
during initial examination, but at recall examinations, 
dmf values were comparable. In patients with permanent 
dentition, both at baseline and recall, DMF scores were 
not different between the groups. In a recent study, autistic 
individuals were compared with non-autistic healthy 
controls and they were found to have neither a higher 
salivary flow rate nor a better buffer capacity of the saliva 
and similar dental caries experiences were observed 
in both primary and permanent dentitions. In general, 
children with autism prefer soft and sweetened foods 
and they tend to pouch food inside the mouth instead of 
swallowing it, due to poor tongue coordination, thereby 
increasing the susceptibility to caries. Furthermore 
difficulties in brushing and flossing can worsen the above 
mentioned situation. Oddly, there have merely been 
2 controlled studies with unaffected counterparts that 
an nounced statistically significant caries susceptibility for 
autistic samples, either higher or lower1,7-10. 

Gingivo-periodontal pathology is more prevalent in 
patients with ASD compared to healthy control groups. 
These differences are explained by the poorer levels 
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of ASD. In dentistry, the use of these procedures has the 
potential to improve the results of traditional behaviour 
management procedures. ABA principles have been also 
adopted in young autistic patients with nee dle phobia 
and diabetes to permit medical monitoring of their blood 
glucose levels. Using shaping and reinforcement as 
per case require ments may be beneficial in founding 
communication with a child with ASD. By increasing 
the likelihood of patients who accept simple and routine 
dental procedures dentists can decrease the need for more 
intrusive procedures, such as restraints and sedation5,6,22.

Communicative Behaviour Management Techniques: 
Techniques that are commonly used in patients with 
ASD are the same as those that are used for non-autistic 
individuals: tell, show, do and immediate, frequent 
positive and negative reinforcement, paired with firmness, 
wherever necessary. However, higher rate of flexibility is 
required to comply with quickly changing patient needs. 
Other recommendations, which are again based on the 
modelling effects of constant positive reinforces, are 
immediate verbal praise after each accomplished step 
of a procedure and a prize at the end of a dental session. 
The oral communication should be carried out in clear, 
short, and simple sentences. Also, the Internet has become 
nowadays the sec ond most popular source of health care 
consultation for families, dental profes sionals should post 
on the practice Web site controlled, user-friendly, and 
reliable data regarding dental treat ment of patients with 
special care needs together with evidence-based education 
materials15,23,24.

Pharmacological Behaviour Management Techniques: 
The presence of adverse effects on the oral cavity from 
medicines have also been described, particularly hypo-
salivation (paroxetine, fluoxetine, imipramine), oral 
ulcers (car bamazepine), delayed scarring (valproic acid) 
or gingi val enlargement (phenytoin).The drugs were 
administered in different dosages and regimens, as a sole 
agent or in various combinations. In some patients, several 
different regimens and combinations were attempted in 
order to be successful.

A lengthier administration and higher concentrations 
of nitrous oxide than usual were required to achieve 
the desired level of sedation in patients with ASD. 
Giving treatment in the operating room by using general 
anaesthesia was considered only if all other approaches 
had failed25-27.

Concluding Remarks

Patients with ASD do not present very specific oral 
disorder; however, they may be unable to cooperate in the 
dental clinic due to their difficulties with social inter action 
and communication. Several basic behaviour guidance 
methods have been recommended to accommodate 

professional oral care proceedings. Thus, malfunction in 
interpretation of stimulus intake may result in aberrant 
responses to visual, auditory, tactile, olfactory and 
gustatory signals. Practitioners may need to target their 
therapeutic approach to the unique characteristics of each 
presenting child5,15, 19.

Several basic behaviour guidance methods have been 
recommended to accommodate dental therapy of autis-
tic patients, including the presence of parents, the use 
of tell-show-do technique, short, clear commands, and 
differential verbal reinforcement. Autistic children may 
respond better to certain management techniques, such as 
positive reinforcement5,15,19, 20.

Appointment Structure: Duration of the dental visit, 
and sensory sensitization should be kept to a minimum. 
Because of the limited attention span of ASD patients 
short, well-organized appointments should be planned 
and the waiting time should not exceed 10-15 minutes, to 
avoid upsets21.

Dental Environment: Environmental factors in 
determin ing the comfort level of children with ASD 
during stress ful medical events are very important. 
Discussion of any aspect of the actual work should be 
avoided during the course. Light and music might be 
beneficial. Distraction, aversive reaction and behavioural 
difficulties may be invoked by loud, unex pected, nearby 
noises. Anyone participating in the procedure should 
minimize movements, because an autistic child can be 
easily distracted15,22.

Visual Pedagogy: Stimulation of aversive be haviour 
may contribute in establishing favourable con ditions for 
the autistic child to cooperate at the dental practice. A 
study that showed a structured method and technique of 
tooth brushing was made by Bäckman and Pilebro23,24. 
Pictures were placed in the bathroom or wherever tooth 
brushing was performed. 14 children with autism, aged 
between 5 and 13 years, were involved. After 12 months, 
the amount of visible plaque was reduced. After 18 
months, most of the parents found maintaining good oral 
hygiene easier than they had found it before the study 
and concluded that visual pedagogy was a useful tool 
for helping people with autism in improving their oral 
hygiene. A gentle introduction to tooth brushing using 
alternatives, such as a washcloth, toothbrushes of different 
texture and de sign or an electric toothbrush may enhance 
the acceptance of toothbrush by the child with ASD. As a 
final point, child’s self-protectiveness may be eliminated 
by intensive be haviour programming, instructed by 
parents familiar with reinforcement-based teaching20,23.

Applied Behaviour Analysis (ABA): Applied 
behaviour analysis is a branch of psychology that is 
focused on the analysis and modification of human 
behaviour, the environment intends to modify be haviours 
to achieve desired effects. Procedures based on ABA 
are evidence based and they have been accepted by the 
American Academy of Paediatrics in the management 
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dental therapy of autis tic patients, including the presence 
of parents, the use of tell-show-do technique, short, 
clear commands, and differential verbal reinforcement. 
Giving treatment in the operating room by using general 
anaesthesia was considered only if all other approaches 
had failed. The dental management of a child with ASD 
requires in-depth understanding of the autistic behavioural 
profile. Based on well-established behavioural guidance 
techniques, the therapeutic approach should be 
individualized for each patient. The role of continuous 
education of dental professionals and parents is essential 
in overcoming the difficulties encountered by the autistic 
child in the dental chair.
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SUMMARY
Monolithic zirconia restorations offer superior mechanic properties 

and improve indication of non-metallic restorations. Monolithic restorations 
eliminate bonding and chipping problems mostly seen in zirconia 
restorations. However, optical properties are insufficient. Colouring or 
staining is offer possibility to mask the opaque view of restoration. Polishing 
and glazing are also surface treatment methods for monolithic zirconia.

In this study effect of surface treatment methods on final view of zirconia 
were evaluated. For this purpose 30 monolithic zirconia samples (inCoris TZI, 
Sirona, Bensheim, Germany) were prepared. The samples were divided into 
3 groups: In group A (n=10), glazing was performed using Vita Glaze (Vita 
Zahnfabrik, Bad Saeckingen, Germany); In group B (n=10), polishing was 
performed by using Soflex polishing system (3M-ESPE, Neuss, Germany); in 
Group C (n=10), polishing and glazing were performed. Before and after the 
applied the surface treatment methods, colour measurements were performed 
with a spectrophotometer (Vita EasyShade Advanced, Vita Zahnfabrik, Bad 
Saeckingen, Germany). Data were analysed using paired sample t-test at 
the p≤0.05 level and one-way analysis of variance (ANOVA) combined with 
Tukey’s multiple comparison tests.

In all groups there were alterations in colour values; however, ΔE< 3.7 
and the colour changes were undetectable.
Keywords: Monolithic Zirconia, Polishing, Glazing

Ender Akan, Ibrahim Talha Meşe
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Does Surface Finishing Method Can Alter the Colour 
of Monolithic Zirconia Restoration?
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Introduction

Zirconia is widely used for manufacturing dental 
restorations due to its superior mechanical strength, 
toughness, and young modulus. Beside these suitable 
properties, chemical stability makes zirconia mostly 
preferred prosthetic restoration material. Good 
mechanical properties of zirconia can be explained by 
the transformation toughening mechanism. It is a change 
of crystal structure (tetragonal to monoclinic) under 
stress area. Tetragonal crystals are tightly packed and 
spaces between these crystals are fulfilled with yttrium 
oxide molecules that compact the tetragonal geometry 
of crystals. When a crack occurs and propagates, this 
compact structure loosens in crack related areas. Because 
of decreased pressure on tetragonal crystals geometry, 
transformation to monoclinic crystal geometry occurs. 
After that transformation, volume increases in concerned 

area. This volume increment around the crack area creates 
compressive forces and stops the crack propagation1-3.

Zirconia was used with veneering porcelain in order 
to mask the opaque view of this material. By the help of 
optic properties of veneering porcelain layer, layered 
zirconia restoration seems looking more natural. However 
fracture or chipping of veneering ceramics are most seen 
complication of zirconia supported ceramic restorations4-6. 
To overcome this complication full-contour (monolithic) 
zirconia was introduced. This type of restoration consists 
of only zirconia, there is no porcelain veneering layer. The 
advantage of monolayer restoration is relatively reduced 
thickness of ceramic restorative material. Additionally, its 
easy and rapid manufacture with computer-aided design/
computer-aided manufacturing (CAD/CAM) systems 
increased the use of monolithic zirconia reconstructions7.

In order to achieve natural look restorations, 
monolithic zirconia can be shaded before sintering process, 

10.1515/bjdm-2015-0047



Specimens were sintered in a sintering furnace 
(inFire HTC, Sirona, Bensheim, Germany). After 
sinterization, the shrinkage of specimens was about 20%. 
The grinding was performed at both side of each specimen 
to achieve 1.2 mm final thickness with silicone carbide 
papers by using the grinding machine (Forcipol, Metkon, 
Bursa, Turkey). Thickness of the samples was measured 
as 12 + 0.05 mm with a digital calliper (Mitutoyo 
Manufacturing Company Ltd, Kawasaki, Japan). 

The samples were divided into 3 groups of 
10 samples each. In Group A (n=10), glazing was 
performed using Vita Glaze (Vita Zahnfabrik, Germany) 
porcelain furnace (Programat P 300, Ivoclar/Vivadent, 
Liechtenstein); in Group B (n=10), polishing was 
performed by using Soflex polishing system (3M ESPE, 
USA); in Group C (n=10), both polishing and glazing 
were performed.

Before and after applying a surface finishing method, 
colour measurements were carried out. All samples were 
ultrasonically cleaned in distilled water for 3 min and then 
dried before measurements.

Colours were measured according to Commission 
Internationale de l’Eclairage (CIE) 1976 L a*b* colour 
space (CIELAB) with contact type spectrophotometer 
(Vita EasyShade Advanced, Vita Zahnfabrik, Bad 
Saeckingen, Germany). Calibrations were made before 
starting colour measurement in each group. L, a* and 
b*	values	were	used	 to	evaluate	colour	difference,	ΔE	of	
groups were calculated by using the following equation

ΔE	=	[	(L1 - L2)2 + (a1* - a2*)2 + (b1* - b2* )2 ]1/2

where the L* represented the brightness, the a* value 
represented the red-green chromatics, and the b* value 
represented the blue-yellow chromatics.

SPSS software (version 20.0, SPSS Inc., Chicago, 
IL, USA) was used for statistical analyses. The differences 
between before-after surface treatment methods were 
determined	 by	 using	 paired	 sample-t	 test	 at	 the	 p≤0.05	
level. The differences L a* b* in values were determined 
by using one-way analysis of variance (ANOVA) with 
Tukey’s multiple comparison tests.

Results

A total 60 colour measurements was performed. 
Mean	 values	 of	 L,	 a*,	 b*	 and	ΔE	 were	 shown	 at	 table	
3.	 In	 all	 groups	 ∆E	 <	 2.6	 that	 clinically	 undetectable	
colour changes were examined. Beside this results 
in Group A glazing procedure caused a statistically 
difference in a* value (p=0.024). Polishing, changes 
in b* value were statistically significant. Glazing after 
polishing significantly changed the b* value (p=0.016). 
Alteration of a*,b* value between Group A and B was not 
significant, where alteration of b* was significant between 
all groups. L value didn’t change in all groups. 

surface characterizations, glazing or polishing can be 
applied. Surface gloss or lustre is one of the properties that 
determine the final appearance of the restoration with the 
shape and transparency. However it is still big challenge 
to reach satisfied aesthetic result since they are monolayer 
restoration. Polishing procedure gives a lustre to the surface 
of monolithic zirconia restoration; it consists of using 
rubber wheels and abrasive pastes. In glazing procedure, 
glaze material is applied on restoration and fired to get 
glaze layer restoration. Conventional dental porcelain’s 
surface gloss could be obtained by glazing procedure.

Although, there have been a lot of studies reporting  
surface finishing methods in terms of evaluation of 2 
body wear performance, studies that investigate the 
effect of surface finishing method on final colour of 
monolithic zirconia restoration are limited. Therefore the 
aim of this study was to evaluate the effect of surface 
finishing methods on colour stability of monolithic 
zirconia restoration. The hypothesis to be tested was that 
their surface finishing methods have no effect on colour 
stability of monolithic zirconia restoration

Materials and Methods 

Highly translucent zirconium oxide blocks for 
full contour crowns and bridges (inCoris TZI, Sirona, 
Bensheim, Germany) were sliced by using a slow-speed 
diamond saw (Isomet wafering blades, Buehler, IL, USA) 
and a precise cutting machine (Isomet 1000, Buehler, IL, 
USA). The chemical composition and physical properties 
of inCoris TZI were shown in tables 1 and 2. The slices 
of 1.6 mm thick and all slices were measured with a 
digital calliper (Mitutoyo Manufacturing Company Ltd, 
Kawasaki, Japan) to achieve same thicknesses. Edges of 
the samples were rounded. 

Table 1. Chemical composition of inCoris TZI

Component inCoris TZI
ZrO2+HfO2+Y2O3 ≥	99.9%
Y2O3 5.4%
Al2O3 ≤	0.35%
Fe2O3 ≤	0.01%
Other oxides ≤	0.2%

Table 2. Physical properties of inCoris TZI

Density 6.08 g cm-3
Fracture toughness KIC 6.4 MPa m1/2
Thermal expansion coefficient (20 - 500 °C) 10.4 10-6 K-1
Bending strength > 900 MPa
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crowns. They reported that polished Zirconia crowns 
led to less wear of antagonist enamel than metal ceramic 
crowns, but more than natural enamel.

In this study lightness of the samples didn’t change; 
in contrast, Kim et al16 reported that polishing reduces 
the lightness, and glazing also reduces the lightness. 
Kim also reported that polishing and glazing increase the 
yellowness of monolithic zirconia that matches the finding 
of this study.

In order to evaluate pure effect of surface finishing 
methods on final view of samples, non-stained monolithic 
samples were used. Different results could be reported in 
prefabricated stained zirconia. Further studies are needed 
to determine the effect of polishing and glazing procedure 
on the final colour of the stained monolithic zirconia 
restoration.

It is a big challenge to reach aesthetic and natural 
tooth colour with monolithic zirconia restorations because 
of its polycrystalline chemical composition. To achieve 
smoothness surface polishing and glazing are good 
surface treatment methods. Both of these methods can 
alter the final view of the restorations and practitioner 
should take into account the probability of colour change 
after glazing or polishing.

Conclusion

Glazing, polishing, or polishing & glazing do not 
affect the final colour of non-stained monolithic zirconia.

Polishing and glazing make restoration more 
yellowish.
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SUMMARY
The purpose of this study was to determine the range of certain skeletal 

structures and investigate their relationship and facial types in Greeks with 
normal occlusion. 123 lateral cephalometric radiographs obtained from 65 
males and 58 females (mean age: 24 and 23 years respectively) with normal 
occlusion were studied at the Dental School of Aristotle University of 
Thessaloniki. Angles SNA, SNB, NL-NSL, ML-NSL, NSBa and ML-NL were 
measured and analysed.

Females presented significantly greater posterior inclination of the 
mandible (ML-NSL) and larger cranial deflection (NSBa) than males. 
Correspondence Analysis determined the relationships be tween the six 
variables and resulted in grouping the sample into 3 different facial types: 
(1) Type Α (Prognathic), characterised by high SNA and SNB values, 
anterior-upper inclination of the maxilla, anterior inclination of the 
mandible and small cranial deflection; (2) Type Β (Orthognathic), with 
intermediate values, which correspond to medium type of the normal range; 
and (3) Type C (Retrognathic), characterised by low SNA and SNB values, 
posterior inclination of both, the maxilla and the mandible, and high cranial 
deflection. These relationships were similar for both males and females. 
Keywords: Cephalometric Analysis; Normal Occlusion; Facial Type; Greeks
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Introduction

Dental occlusion and the craniofacial system 
were characterised as normal according to Angle’s 
classification. However, with the use of lateral 
cephalometric radiography, it became possible to 
investigate skeletal relations as well, so that a great 
variety of structures and a wide range of morphological 
combinations have been discovered in the various cases 
presenting clinically normal dental occlusion1-3.

There are more than 100 different methods of 
cephalometric analysis, the most interesting being 
methods of: Bjork4, Downs5, Coben6, Sassouni7, Steiner8, 
Tweed9, Ricketts10,11, Hasund3, Salzman12, Enlow13, 
Langlade14, McNamara15, Moyers16 and Miethke17. 
Many authors have studied the range of normal values 
and interaction of craniofacial structures in cephalometric 
radiographs, using various reference points6,10,18-21.

A correlation was discovered between rotation and 
shape of the upper and lower jaws22, as well as between 
sagittal, vertical and transverse relationships of jaw bases 
in normal occlusion23. A variety of sagittal skeletal relations 
between the jaws was recorded in individuals with normal 
occlusion24, as well as interaction and compensation 
patterns emerging from the position of the jaws, the overjet 
and the incisor inclination25. Other researchers found out 
that there are differences regarding the size and morphology 
of the craniofacial complex, depending on gender and 
race26-32. 

Researches in Greek population with normal occlusion 
and a harmonious face have shown gender-dependent 
differences in morphological pattern of facial skeleton 
features33-37. In the cephalometric analysis of Bergen-
Clinik, Hasund recorded harmonious combinations between 
sagittal positions of the jaws and their inclination in relation 
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Figure 1: Variables: Angles SNA, SNB, NL-NSL, ML-NSL, ML-NL, 
NSBa.

After 2 weeks, 20 randomly selected radiographs 
were traced and measured by the same researchers to 
determine the experimental error of the method, which 
was checked using a t-test and a significance level of 
α=0.05.	No	statistically	significant	differences	were	found	
for the 6 variables (Tab. 1).

Table 1. Error of the method

Variables     p

SNA 0.678 >0.05

SNB 0.537 >0.05

NL – NSL 0.690 >0.05

ML - NSL 0.712 >0.05

ML - NL 0.742 >0.05

NSBa 0.643 >0.005

Results

Statistical Analysis
The study resulted in the findings recorded in tables 

2-7. These tables present the minimum, maximum and 
mean values, standard deviation and determination of the 
quadrants that divide each variable value into 3 groups, 
depending on the magnitude of the measurement value, 
separately for men and women. Group 1 includes the 
low values, group 2 the medium values and group 3 the 
high values for each variable, in accordance with the 
determination of the quadrants.

to cranial deflection in a table based on Scandinavian 
population data3. 

Because the morphological pattern of the craniofacial 
complex varies in different ethnic groups, as well as between 
genders, it was considered necessary to study skeletal 
structures of Greeks so as to determine range of values and 
discover corresponding harmonious combinations and facial 
types of Greek population that will establish patterns to 
facilitate individualised cephalo metric analysis.

The purpose of this investigation was:
1. To study skeletal structures that determine the position 

and inclination of the jaws and cranial deflection, and
2. To determine the range of variation, as well as 

harmonious combinations of structures, cor-
responding to various normal occlusion facial types in 
Greek population.

Materials and Methods

The material of this retrospective study comprised 
123 lateral cephalometric radiographs of an equal 
number of adult Greeks obtained from the archive of 
the Orthodontic Department laboratory of the Aristotle 
University of Thessaloniki; these were radiographs of 65 
men and 58 women, whose mean age was 23.5 years. The 
selected samples presented full dentitions with normal 
occlusion and a harmonious face, and they had never 
undergone orthodontic treatment.  

On the tracing of each lateral cephalometric 
radiograph, 6 angles were measured, which concern 
the basic structures of the craniofacial complex (Fig. 
1). These measurements determined sagittal position of 
the maxilla (SNA) and sagittal position of the mandible 
(SNB) in relation to the anterior cranial base, as well as 
inclination of the maxilla (NL - NSL) and the mandible 
(ML - NSL) in relation to the anterior cranial base. 
Maxillo-mandibular angle (ML-NL) and cranial deflection 
(SNBa) were also measured.

Statistical analysis of the results was performed 
separately for men and women and mean values, standard 
deviations and range of values were determined for 
each variable. Then quadrants were determined and 
each variable was divided into 3 sections, depending 
on the magnitude of the values recorded. The first and 
third quadrant contained 25% of the population with 
extreme variable values each, while the middle section, 
characterised as the intra-quadrant range, contained 50% 
of the population with intermediate values for the same 
variable. Men’s and women’s data were then processed 
using the Student’s t-test38. The study of the interaction 
and correlation of variables following the division of 
each variable into 3 classes was done with Factorial 
Correspondence Analysis39. Men and women were studied 
separately to ensure full investigation of such interactions.
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the	mandible	(<ML-NSL)	in	relation	to	the	anterior	cranial	
base, the maxillo-mandibular angle (ML-NL) as well as 
cranial	deflection	(<NSBa)	in	tables	4-7,	respectively.

The	findings	of	the	sagittal	position	of	the	maxilla	(<	
SNA)	 and	 the	mandible	 (<SNB)	 are	 presented	 in	 tables	 2	
and	3,	while	the	inclination	of	the	maxilla	(<NL-NSL)	and	

Table 2.   SNA angle - Sagittal position of the maxilla (a), and ranking of the SNA variable into 3 groups depending on the quadrant 
classification (b)

SNA(°) ♂n=65 ♀n:	58

 Mean value: 82.5 82.5

Standard deviation: 4.2 3.6

Minimum value: 69 73

Maximum value: 93 91

Lower quartile: 80 80

Upper quadrant: 85 85

Interquartile  range: 5 5

p NS

(°) ♂ ♀

SNA1 69-79 73-79

SNA2 80-85 80-85

SNA3 86-93 86-91

Table 3. SNB angle - Sagittal position of the mandible (a), and ranking of the SNB variable into 3 groups depending on the quadrant 
classification (b)

SNB (°) ♂n=65 ♀n:	58

Mean value: 80.5 79.35

Standard deviation: 3.6 3.5

Minimum value: 70 71

Maximum value: 90 88

Lower quartile: 78 77

Upper quadrant: 83 82

Interquartile  range : 5 5

p NS

(°) ♀ ♂

SNB1 71-76 70-77

SNB2 77-82 78-83

SNB3 83-88 84-90

Table 4. NL-NSL angle - Inclination of the maxilla (a), and ranking of the NL-NSL variable into 3 groups depending on the quadrant 
classification (b)

NL-NSL (°) ♂n=65 ♀n:	58

Mean value: 8.2 9.1

Standard deviation: 3.5 2.7

Minimum value: 1 2

Maximum value: 21 15

Lower quartile: 6 7.5

Upper quadrant: 11 11

Interquartile  range : 5 3.5

p    NS

(°) ♂ ♀

NL-NSL 1 1-4 2-6

NL-NSL 2 5-10 7-11

NL-NSL 3 11-14 12-15
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Table 5. ML-NSL angle - Inclination of the mandible (a), and ranking of the ML-NSL variable into 3 groups depending on the 
quadrant classification (b)

ML-NSL(°) ♂n=65 ♀n:	58

Mean value: 27 29

Standard deviation: 5.4 5.5

Minimum value: 16 18

Maximum value: 38 45

Lower quartile: 24 26

Upper quadrant: 30 33

Interquartile  range: 6 7

p 							<	0.05

(°) ♂ ♀

ML-NSL 1 16-22 18-24

ML-NSL 2 23-30 25-32

ML-NSL 3 31-38 33-45

Table 6. ML-NL angle - Divergence of the jaws (a), and ranking of the ML-NL variable into 3 groups depending on the quadrant 
classification (b)

ML-NL(°) ♂n=65 ♀n:	58

Mean value: 19 20

Standard deviation: 5.6 5

Minimum value: 2 8.5

Maximum value: 29 34

Lower quartile: 15 17

Upper quadrant: 24 22

Interquartile  range: 9 5

p NS

(°) ♂ ♀

ML-NL 1 2-14 8.5-16

ML-NL 2 15-24 17-22

ML-NL 3 25-29 23-34

Table 7. NSBa angle - Cranial deflection (a), and ranking of the NSBa variable into 3 groups depending on the quadrant 
classification (b)

♂n=65 ♀n:	58

Mean value: 129 132.5

Standard deviation: 4.3 4.2

Minimum value: 120 122

Maximum value: 138 143

Lower quartile: 126 130

Upper quadrant: 132 135

Interquartile  range: 6 5

p 						<	0.001

(°) ♂ ♀

NSBa 1 120-125 122-129

NSBa 2 126-132 130-135

NSBa 3 133-138 136-143

Correspondence Analysis
Factorial Correspondence Analysis was applied to 

the 6 variables divided into 3 classes, depending on the 
magnitude of values measured, separately for men and 
women.  

(1) Correspondence Analysis in men.  The 
correspondence analysis applied in the male population 
(Fig. 2; Tab. 8) confirmed that on the first factorial axis, 
individuals are ranked from left to right: those with low 
SNA and SNB values appear first, those with middle 
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variables. Finally, on the right side, there were cases with 
high variable values, which concern jaw protrusion (SNA3 
and SNB3) and low values for the rest of the variables 
(NL-NSL1, ML-NSL1, ML-NL1 and NSBa1).

On the second factorial axis, cases were ranked from 
bottom to top, so as to allow for the creation of secondary 
sub-groups in both the prognathic and orthognathic 
(medium) facial types, which explains the variability 
within the normal value range.

The correspondence analysis for men resulted in 
dividing the normal sample into 3 facial types, namely: 
the	prognathic	(Type	Α),	the	orthognathic	-	medium	(Type	
Β)	and	the	retrognathic	(Type	C).

(2) Correspondence Analysis in women 
After the correspondence analysis was applied in 6 

variables characterising the female population (Fig. 3; 
Tab. 9), 3 distinct groups emerged at the first factorial 
level, created by the first and second factorial axes. On the 
left there were individuals characterised by high values 
of the variable determining the degree of jaw protrusion 
(SNA3 and SNB3) and low values of the variables that 
characterise jaw inclination in relation to the anterior 
cranial basis (NL-NSL1, ML-NSL1), the divergence of the 
jaws (ML-NL1) and cranial deflection (NSBa1).

values of SNA and SNB next, followed by individuals 
with high SNA and SNB values. The rest of the variables 
appear on the horizontal axis, from left to right, with 
high values of variables NL-NSL, ML-NSL, ML-NL and 
NSBa appearing first, middle values in the centre and low 
variable values on the far right. 

Figure  2.  Correspondence Analysis in males

Table 8. Correspondence Analysis in men

Facial	Type	Α
(Retrognathic)

Facial	Type	Β
(Orthognathic)

Facial Type C
(Prognathic)

Range of Values Range of Values Range of Values

SNA     69° - 79°     80° - 85°    86° - 93°

SNB     70° - 77°     82° - 83°    83° - 90°

NL-NSL     11° - 14°      5 ° - 10°      1° - 4°

ML-NSL     31° - 38°     23° - 30°    16° - 22°

ML-NL     25° - 29°     15° - 24°      2° - 14°

NSBa    133° - 138°   126° - 132° 120° - 125°

On the first factorial axis the normal men sample 
was divided into 3 distinct groups: on the left were cases 
characterised by low variable values that determine jaw 
protrusion (SNA1 and SNB1) and high values for variables 
that characterise the inclination of the jaws in relation to 
the cranial base (NL-NSL3, ML-NSL3), the divergence 
of the jaws (ML-NL3), and cranial deflection (NSBa3). In 
the centre there were all cases with medium values for all 

Figure  3.  Correspondence Analysis in females

Table 9. Correspondence Analysis in women

Facial	Type	Α
(Retrognathic)

Facial	Type	Β
(Orthognathic)

Facial Type C
(Prognathic)

Range of Values Range of Values Range of Values

SNA 73° - 79° 80° - 85° 86° - 91°

SNB 71° - 76° 77° - 81° 82° - 88°

NL-NSL 12° - 15° 7 ° - 11° 2° - 6°

ML-NSL 33° - 45° 25° - 32° 18° - 24°

ML-NL 23° - 34° 17° - 22° 8,5° - 16°

NSBa 136° - 143° 130° - 135° 122° - 129°
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3. Type C (Retrognathic), characterised by low 
SNA and SNB values, lower posterior inclination of the 
maxilla, posterior inclination of the mandible and high 
cranial deflection.  

Discussion

The SNA angle has been studied by numerous 
researchers since this angle is the basic measurement of 
most cephalometric analyses. Some of the findings for 
members of various ethnic origin groups are presented 
in table 10. The value of the SNA angle in various 
populations ranges from 79.39° to 83.9°. The lowest 
mean value was found among northern Germans31 and the 
highest among Americans15.

On the upper right section there was the second 
group, i.e. women with intermediate values for all 
variables. Finally, on the right and below the second 
factorial axis, were cases of the third group with low 
values of variables concerning the degree of protrusion of 
the  jaws (SNA1 and SNB1) and high values of the  other 
variables (NL-NSL3, ML-NSL3, ML-NL3 and NSBa3).

The correspondence analysis resulted in dividing the 
normal adult sample into 3 facial types, namely: 

1.	 Type	Α	 (Prognathic),	 characterised	 by	 high	 SNA	
and SNB values, anterior-upper inclination of the maxilla, 
anterior inclination of the mandible and small cranial 
deflection; 

2.	Type	Β	 (Orthognathic),	with	 intermediate	 values,	
which correspond to the orthoganathic/medium type of the 
normal range; and 

Table 10. SNA angle of varying ethnic origin groups

SNA angle

Nationality n Age Gender Mean SD Authors

Americans 33 15 males 8° 3.2° Riolo et al. (1974)

19 15 females 81.8° 3.5° Riolo et al. (1974)

38 adults males 83.9° 3.2° McNamara (1984)

73 adults females 82° 4° McNamara (1984)

Scandinavians 93 adults males 82.1° Hasund (1981)

Northern Americans 84 adults 79.39° 4.97° Slavicek and Schadlbauer (1982)

Austrians 649 adults 81.79° 3.99° Slavicek and Schadlbauer (1982)

Greeks
31 adults males 81.5° 2.53° Xeniotou -Voutsina (1972)

49 adults females 81.63° 3.73° Xeniotou -Voutsina (1972)

147 adults males 80.99° 3.89° Kavvadia-Tsatala (1985)

129 adults females 80.75° 3.93° Kavvadia-Tsatala (1985)

The value of the SNB angle presents a wider range 
of values in men, the mean value being 80.5°±3.6°, as 
well as in women, the mean value being 79.3°±3.50. The 
average value for Americans is found to be 77.6° for men 
and 78.9° for women40, while among Scandinavian men 
the mean value of this angle is 80°3. The values found 
in this paper are similar to the findings for the Greek 
population33, as well as to the values for Scandinavians, 
but they are quite higher than the corresponding values for 
Americans.

Inclination of the maxilla in relation to the anterior 
cranial base, which is expressed with the NL-NSL 
angle, has a higher mean value in women and smaller 
intrerquartile range, without statistically significant 

difference from men. According to Riolo et al40, the mean 
value for this inclination was found to be 6.9± 3.4 in men 
and 7.8±2.4 in women. A difference is noted between the 
2 genders similar to that found in the Greek population. 
Scandinavian men3 present mean values for the NL-NSL 
angle similar to those found among Greek men.

Lower jaw inclination in relation to the anterior 
cranial base (ML-NSL angle), which indirectly controls 
anterior and posterior facial heights, presented significant 
differences	 between	 genders	 (p<0.05),	with	 angle	 values	
being higher among women.  Minimum and maximum 
values were also higher among women; this means that 
mandibular inclination is more posterior in women than 
in men or that women present more mandibular retrusion 
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is more posterior among women than among men. Values 
for this angle in various populations are presented in table 
11. Jaw divergence follows the same pattern of difference 
between genders; it seems that women present hyper-
divergence, although not significant, when compared 
to men. A similar difference between genders has been 
recorded among Americans40. Correspondence analysis 
was performed separately for men and women, because 
the limits and mean values of the variables have been 
found to be different in 2 genders.  

than men. It seems that value limits among Greeks were 
lower than the corresponding ones among Americans, 
who present a mean value of 33.2°±5.2° for men and 
32.40±5.80 for women40. The findings of a similar study 
performed in another group of the Greek population33 
presented no differences in regard to this angle.  

Statistical processing of the value of cranial 
deflection showed significant difference in mean values 
between	the	two	genders	(p<0.05),	the	value	being	higher	
among women; in other words, the direction of growth 
of the posterior cranial base and, indirectly, of the head, 

Table 11. NSBa angle values in various populations

NSBa angle (adults)

Nationality Gender Mean SD Authors

Americans males 129° 5.4° Riolo et al. (1974)

females 130.3° 4° Riolo et al. (1974)

Scandinavians males 130° Hasund (1981)

Greeks
males 130.5° 5.4° Xeniotou -Voutsina (1972)

females 133.2° 4.96° Xeniotou -Voutsina (1972)

Greeks
males 129° 4.3°

Author findings
females 132.5° 4.2°

Factorial analysis confirmed the relations and 
interactions of variables in harmonious cases with normal 
occlusion, which led to the division of the normal sample 
of adult Greeks into 3 groups, corresponding to 3 facial 
types. It was confirmed that the position of the maxilla 
is related to its inclination and cranial deflection for a 
large number of values and harmonious combinations for 
normal faces. Similar relations and interdependences of 
the size and position of the maxilla in relation to the rest 
of the craniofacial complex have also been confirmed by 
other studies4,8,11,15,21,41.

In the lower facial complex, the larger the SNB 
angle has been observed, i.e. the more prognathic the 
mandible, the smaller its inclination angle, i.e. the 
more anterior its inclination and the smaller the cranial 
deflection, so that a harmonious combination of these 
3 variables is maintained. These relationships are the 
same for both genders. The relationship between the 
position of the mandible, the type of facial growth and 
cranial deflection is also included in the work of other 
researchers3,14,28,42. These relationships are similar 
to those studied by Hasund, on the basis of which he 
constructed the Table of Harmonious Combinations for 
Scandinavians3. He considered these relationships as 
part of the broader context of craniofacial relations, in 
accordance with Solow’s theory1; these are also valid 

for all races. Differences noted between various ethnic 
groups and populations are differences in values but not in 
relationships.

The Table of Harmonious Combinations of these 
variables determined by Hasund3, based on measurements 
among the Scandinavian population, confirms that 
prognathic, orthognathic and retrognathic types among 
Scandinavians are characterised by different limits to the 
values of variables and different harmonious combinations 
as compared to those among Greeks. This is, of course, 
due to differences in the values of variables between 
genders and between ethnic groups.

Conclusions

Females presented larger cranial deflection and 
significantly posterior inclination of the mandible than 
males. 

There is a relationship be tween the position and 
inclination of the maxilla and the mandible and the value 
of cranial deflection. The anterior position of the maxilla 
is accompanied by anterior-upward inclination, small 
cranial deflection, small divergence of the jaws and 
anterior position and inclination of the mandible, while 
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the posterior position of the maxilla is accompanied by 
posterior-downward inclination, larger cranial deflection, 
larger divergence of the jaws and posterior position and 
inclina tion of the mandible, in a harmonious combination. 
These relationships are similar for both males and 
females. 

The normal adult sample is divided into 3 facial 
types:

1.	 Type	Α	 (prognathic),	 characterised	 by	 high	 SNA	
and SNB values, anterior-upper inclination of the maxilla, 
anterior inclination of the mandible, small divergence of 
the jaws and small cranial deflection; 

2.	 Type	 Β	 (orthognathic),	 with	 intermediate	 values,	
which correspond to the medium type of the normal range;

3. Type C (retrognathic) characterised by low 
SNA and SNB values, lower posterior inclination of the 
maxilla, posterior inclination of the mandible, hyper-
divergence of the jaws, and high cranial deflection. 

Harmonious combinations present different range of 
values in the genders.
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SUMMARY 
Peripheral giant cell granuloma is the most common jaw located giant 

cell lesion. It originates from periosteum or from periodontal membrane as 
a response to local irritation or chronic trauma. It appears as a firm, soft 
or elastic nodule, sessile or pedunculated. Early and accurate diagnosis 
leads to sufficient management, minimizing possible damage of the adjacent 
tissues.

This article reports the management of a peripheral giant cell 
granuloma in a 40-year-old male patient.
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Differential Diagnosis Approach among Gingival 
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Introduction

Peripheral giant cell granuloma (PGCG) is a benign, 
reactive exophytic lesion occurring on the gingiva and 
alveolar ridge, originating from the connective tissue of 
periosteum, or from periodontal ligament, as a response 
to local irritating factors or chronic trauma1-10. It is a 
hyperplastic, non-neoplastic lesion1,2,4,5. It is also referred 
as giant-cell epulis, peripheral giant-cell tumour, giant-
cell reparative granuloma, osteoclastoma or giant-cell 
hyperplasia of the oral mucosa1,2,5,6,8,11. In the past it 
was often referred as peripheral reparative giant cell 
granuloma but since this opinion appeared doubtful, as 
it was quite rare, the term preferred and accepted was 
“peripheral giant cell granuloma”3,7. 

The aetiology of this lesion is still not precisely 
defined. Possible etiologic factors are thought to be a 
trauma, tooth extraction, periodontal pockets, previous 
periodontal surgery, imperfect fillings, subgingival plaque 
and calculus and, in any case, chronic irritation due to 
the above factors1-9,11-14. Low socio-economic status 
of the patients and poor oral hygiene also seem to be 
predisposing factors for PGCG3. 

PGCG is a soft tissue lesion that very rarely affects 
the underlying bone, though the latter may appear a 

superficial erosion1-10,11,12,15. Clinically, it appears as a red-
purple nodule, located in the gingival region or edentulous 
alveolar margins, most commonly in the lower jaw1-4,7. 

The lesion can develop in any age, though it is more 
common in the fifth and sixth decade of life1,6-8,10,15, with 
a slight female predilection1,2,5-8,10,11. A few cases have 
been reported occurring in children, and in these cases the 
lesion appeared to be more aggressive with absorption of 
the interproximal crest area, displacement of the adjacent 
teeth and multiple recurrences1,2,14,15. 

Treatment of choice is surgical excision, with 
extensive root curettage of adjacent teeth, to avoid 
recurrence1,2,4,7.

Case Report
 
A 40-year-old male patient presented with a 

swelling in vestibular gingivae between #21 and #22, 
upon recommendation of his dentist (Fig. 1). The patient 
reported that the swelling existed for the past 6 months. A 
year ago he had undergone an upper jaw teeth restoration 
with a fixed metal-ceramic bridge. His medical history 
was unremarkable.

10.1515/bjdm-2015-0049
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Discussion
 
A case of a PGCG is described, which originally 

appeared to be a gingival overgrowth. The word epulis 
derives from the Greek words “epi” and “ulon” meaning 
“on the gingiva”. Since the term “epulis” indicates only 
the location of a lesion, as an insufficient term it is not 
used in diagnosis nowadays16,17. 

It clinically presents as a firm, elastic or hard-elastic, 
pedunculated or sessile nodule1-4,8 with various sizes, 
most commonly about 2 cm in diameter1,2,4,5,8,9,15, located 
in the interdental papilla, edentulous alveolar margin or 
at marginal gingival region1,2,6. PGCGs larger than 5 cm 
are reported in cases where an important role, seemed to 
be inefficient oral hygiene and xerostomia1,5,6. PGCG 
preferential location is the incisor and canine region, 
though, according to Pindborg, it is the premolar and 
molar region1,2,3,5,11. The colour ranges from dark red to 
purple or blue1,2,4-8,10-12,14,15,17,18, commonly with ulcerated 
surface4,8,18. Pain is not a common characteristic1,2,4-6,11,18 

and lesion growth in many cases is induced by repeated 
trauma1,2,4,6,11,15. Gradual growth in some cases can 
create a sizable tumour mass that can affect normal oral 
function1. Occasionally, the pressure of the growing tissue 
mass can cause migration, displacement and spacing of the 
teeth9,15,17.

Although PGCG develops within the soft tissue, 
scarcely resorption of the underlying alveolar bone is 
seen8. X-rays may reveal superficial erosion of the crest of 
the interdental bone or, in edentulous areas, of the alveolar 
bone margin, but these are not characteristic features1,3-5. 
PGCG is not considered to be neoplastic, but instead, a 
reactive lesion or a tumour-like growth, caused by local 
irritation or trauma1,2,4-6,8,11. In our case the irritant factor 
was subgingival extension of the dental metal-ceramic 
bridge. In rare cases, PGCG may be the single expression 
of hyperparathyroidism1,3,5,11,12,14,15,19,20. In this case, 
the lesion typically is localized centrally in bone and is 
referred as brown tumour1.

PGCG is most commonly a unifocal lesion, so it 
must be differentially diagnosed among unifocal gingival 
overgrowths1-4,6,8,11:
 -  Fibroma: it differs from PGCG in consistency and 

colour8,11. Also, unlike PGCG, it typically causes 
irritation11;

 -  Pyogenic granuloma: it is usually softer, more bright 
red in colour and bleeds more readily with minimal 
manipulation2,8,11;

 -  Peripheral ossifying fibroma (POF): it may be 
similar to PGCG but it does not have the bluish-red 
colouring, which is characteristic of a PGCG2,8,11. 
Also shows predominance in young women11,21. 
X-ray typically reveals calcification spots11,21;

 -  Pregnant tumour: it is similar with pyogenic 
granuloma, and the diagnosis is established due to 
pregnancy22;

Figure 1. A painless, well-circumscribed nodule between teeth #21 and 
#22, red-bluish in colour

The lesion was painless, as well as hard-elastic to 
palpation, sessile, covered by red-purple mucosa in colour. 
X-ray examination revealed no pathology. The lesion was 
excised under local anaesthesia, and a deep root curettage 
of the involved teeth was performed (Fig. 2). Post-
operative cement was placed, which was removed after 
a week. The removal of the cement revealed a sufficient 
healing process.

Figure 2. The lesion after surgical excision

Histopathological examination of the removed 
nodule was performed. Histological examination revealed 
a non-encapsulated mass of reticular fibroblasts and multi-
nucleated giant cells. Many numerous capillaries were 
present (Fig. 3). The above findings demonstrated that the 
lesion was a PGCG. 6 months after surgical excision of 
the lesion, no relapse was observed.

Figure 3. Nodular aggregation of mononuclear and giant cells (H&E 
x100)
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c) Histological examination is essential for 
diagnosis establishment;

d) The early and precise diagnosis of PGCG, based 
on both clinical and histological examination, allows 
conservative management with a reduced risk for the 
involved teeth and bone.
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 -  Kaposi’s sarcoma: where immunosuppression exists 
(characteristic lesion in patients with HIV infection) 
and may provoke irregular bone destruction below 
the exophytic lesion8, so it can be easily diagnosed 
due to patient’s history;

 -  Benign neoplasm like haemangioma: it disappears 
under pressure2,11; 

 -  Malignant neoplasm like metastatic tumour: it 
may provoke irregular bone destruction below the 
exophytic lesion8,11 and presents very rarely23,24;

 -  A brown tumour of hyperparathyroidism can 
perforate the alveolus at the cervical region of a tooth 
and it may mimic PGCG8,11.
Differential diagnosis among multifocal location, 

should be between leukaemia (it is characterized by 
gingival swelling) and gingival hyperplasia due to 
medication (ie: nifedipine, phenytoin and cyclosporine A).

Worth mentioning is that, in any case, it is necessary 
to confirm diagnosis by histological examination, which 
generally reveals a non-encapsulated lesion, constituted 
by connective tissue containing multinucleate giant cells, 
fibroblasts, mono-nucleate cells and blood vessels2,6,11,14. 
Inflammatory cells, connective tissue cells and newly 
formed bone may also be seen6.

The origin of the giant cells is not known, though 
some investigators suggest that they arise from the 
endothelial cells of the capillaries1. Others, suggest that 
multinucleated giant cells have an osteoclast phenotype2,5, 
originating from  monocyte/macrophage, not derived from 
endothelial lineage cells of capillaries2. 

X-ray image is very important in determining 
whether the lesion is of gingival (i.e. peripheral) or of 
bone origin (i.e. central)1,5. In some patients, X-ray 
may present bone involvement beneath the lesion, 
as superficial alveolar bone resorption or superficial 
destruction of the alveolar crest or margin, this not being 
the rule1,3,5. Tooth mobility may be associated with the 
involvement of the periodontal ligament space1,5,15.

Surgical excision is the PGCG treatment of choice. 
Additionally, suppression of the underlying synergic 
factors, as well as the roots curettage, minimize the lesion 
recurrence1,2,7,10,11. The various excision methods used 
comprise surgical excision, laser and electrosurgery1,3,5. 
The literature shows no difference between surgical 
excision and use of CO2 laser1,3,5. If there are periosteum 
or dental roots exposed, the surgical approach would be 
combined with graft techniques14. We prefer surgical 
excision for better healing in order to avoid apical 
gingival displacement.

Recurrence of PGCG is infrequent, ranging between 
5% and 11% as reported in the literature4,7. A careful root 
curettage minimizes PGCG recurrence.

In conclusion: 
a) PGCG is a benign lesion;
b) Surgical excision, accompanied by removal of 

irritation factors, is the treatment of choice;
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SUMMARY
Background and Aim: Substantial evidence supports an association 

between chronic infections/inflammation, and cancer. The aim of this study 
was to assess the effect of chronic periodontitis on head and neck squamous-
cell carcinoma (HNSCC). Materials and Methods: The study population 
consisted of 46 patients, divided into two groups. Cases were patients 
diagnosed with primary HNSCC (n=26). Controls were all patients seen 
during the same period of time but negative for malignancy (n=20). The 
severity of periodontitis was assessed through clinical determination of 
the bleeding index, periodontal index, tooth mobility degree and alveolar 
bone loss (ABL) on standardized panoramic radiographs. All patients 
were asked to fill in a questionnaire regarding aspects of quality of life 
before the diagnostic was established. Results: Each millimetre of ABL 
was associated with >4-fold increased risk for HNSCC. The strength of the 
association was greatest in the oral cavity, followed by the oropharynx and 
larynx. The association persisted in subjects who never used tobacco and 
alcohol. Patients with periodontitis, whose bleeding and periodontal indices 
and tooth mobility values were higher, were more likely to have poorly 
differentiated oral cavity SCC than those without periodontitis (32.8% 
versus 11.5%; P = 0.038). The patients in the study group had higher values 
regarding the questionnaire points compared to those in the control group. 
Conclusions: This study suggests that chronic periodontitis is a risk factor 
for the development of HNSCC. These results have implications for practical 
and improved strategies for prevention, diagnosis, and treatment of HNSCC.
Keywords:  Chronic Periodontitis; Carcinoma, Head and Neck; Alveolar Bone Loss;   
 Bleeding Index; Periodontal Index; Tooth Mobility; Quality of Life
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Introduction

Chronic periodontitis is a bacterial inflammatory 
disease in which the maintenance and sustenance 
tissues of the tooth in its respective alveolar socket are 
destroyed. Through migration of the attachment epithelia 
apically and, at the same time, loss of alveolar bone, the 
teeth become mobile and, ultimately, are avulsed. The 
periodontal disease represents one of the major causes for 

tooth loss in adults. The etiologic factor of this disease is 
represented by bacterial plaque and, moreover, of the 
presence of gram-negative anaerobe or optionally anaerobe 
bacteria of its constitution. Periodontitis is the result of 
local inflammatory bacterial processes, constant liberation 
of bacteria and inflammatory biomarkers into saliva, 
crevicular fluid and blood stream of the patient. Thus, the 
quantity of pro-inflammatory cytokines and periodontal 
pathogens that end up in the blood stream through micro-
ulcerations within the sulcus, reach sites at a distance from 
where they can affect the general status of the patient.

10.1515/bjdm-2015-0050
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We chose to exclude patients that had other systemic 
diseases that could interfere with the evolution of the 
periodontal disease, total edentulous patients, those 
younger than 25 and, also, patients that had a history 
of malignancies for which they were treated, purely 
surgically or in association with radio/chemotherapy. 
The patients with an immunocompromised status were 
also excluded for the reason that the results regarding the 
periodontal disease might have been influenced, as well as 
patients with autoimmune conditions (pemphigus, lupus, 
herpetiform dermatitis). In order to ensure homogenous 
data and results, we have also excluded patients with some 
localizations of oral cancer (lip cancer, salivary glands, 
mandible and maxillary, rhino-pharynx).

Each patient was asked to fill in a questionnaire that 
qualified a series of aspects related to quality of life. In 
the questionnaire we included general data of the patient 
and the date at which the filling in was done, questions 
regarding the level of pain endured by the patient, 
swallowing, whether there were any modifications of 
the senses, problems regarding speech, mental status and 
level of social contact of the patient. To each sub-point 
we attributed values between 0 and 5, 0 representing no 
complaints and 5 high complaints and a low quality of life.

The analysis of the status of the periodontal disease 
was done with the help of standard panoramic radiographs 
that were done in the moment of patient admission, and 
before diagnostic and the commencing of treatment. 
We have analysed quantitatively the alveolar bone loss 
(ABL))by measuring on the ortopantomographs in 
mesial and distal sites of the present teeth. This method 
of evaluation of the status of periodontal disease is an 
established one and frequently used in literature10,11. At 
the same time, we determined the number of absent teeth 
on the x-rays of each patient.

During clinical examination of the subjects of 
both groups, we evaluated the bleeding index and the 
periodontal index. The measurements were done on 
Ramfjord teeth (#16, #21, #24, #36, #41 and #44) in 
6 points (3 buccal and 3 oral). The data was gathered 
on periodontal observation papers in the moment of 
evaluation of the patients. The instruments used included: 
WHO periodontal probe, standard dentistry consultation 
kit (mirror, forceps and dental probe). Before the 
measurements, we have isolated the oral field with 6 
cotton rolls in order to avoid contamination of sites and 
to optimize visibility. All measurements were done by a 
single examiner.

Other variables taken into account in both groups 
were obtained from the hospital medical history 
documentation and included age (in years), gender 
(female, male), marital status (married, single, divorced, 
separated), smoking status (number of cigarettes per day) 
and alcohol consumption (number of glasses per day, 
never or occasionally).

Cancer is a worldwide problem, with over 12 million 
newly diagnosed cases in 2008, of which 985 200 were 
reported to be located in Eastern and Central Europe. 
Malignancies occupied first place in developed countries 
and second place in developing countries from the 
mortality rate point of view1.Globally, the prevalence of 
periodontal disease in the adult population can reach up to 
90% after a study published in 2005 by Pihlstromet al2.

There are several studies that prove the inter-
relationship between periodontal disease and some 
systemic diseases in the sense that the treatment of one 
leads to the amelioration of the other3-6, and some studies 
that sustain the relation between cancer and chronic 
inflammation7-9.

The morbidity and mortality of head and neck 
squamous-cell carcinoma (HNSCC) have high values 
even to this day, regardless of how complex the cancer 
treatment is. Thus, the aim of this study was to further 
understand the aetiology, risk factors and interactions 
between the risk factors in order to develop new views on 
the cancerous treatment, to complement the therapy used 
presently and to understand the impact these afflictions 
have on the quality of life of patients.

Material and Methods

Our study comprised 46 patients investigated at 
the Clinical Hospital of Recovery from Iasi, Romania, 
ENT section, in the period between January 2013 and 
June 2014. The subjects were split into 2 groups. The 
first group, the cases, consisted of 26 patients diagnosed 
with primary HNSCC and the second group, the controls, 
consisted of 20 malignancy-free patients. All patients 
included in this study were investigated in the same period 
of time by a single examiner to exclude error in this sense.

The cases (n=26) consisted of newly diagnosed 
primary HNSCC patients who fulfilled all the inclusion 
criteria. The carcinoma diagnosis was generated in 
accordance to the clinical examination findings, following 
the TNM staging (primary tumour size, cancer affected 
lymph nodes and the existence or absence of metastasis). 
The squamous-cell carcinoma localizations were 
represented by: oral cavity (floor of the mouth, gingiva, 
hard palate, buccal mucosa, retromolar area and other 
regions of the oral cavity), oropharynx (base of the tongue, 
soft palate, tonsil region and oropharynx) and larynx.

The controls (n=20) comprised patients examined at 
the same time with the cases, but who were not diagnosed 
with head and neck or systemic cancer. Patients in the 
control group were diagnosed with benign tumours 
(cysts, hyperplasia, lipoma, mucocellae), traumatic 
lesions, chemical burns, allergic reactions. However, we 
excluded patients that presented a local pathology that was 
associated with periodontal pathology. 
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De Graeffet al13 noticed that oncological patients had 
a high depressive level before and after anti-tumour 
treatment, but that there was an improvement in the 
emotional function a while after treatment, probably 
as a result of adaption and coping processes. Also, the 
patients in the study group had a lower level of social 
contact compared to the control group patients, probably 
as a result of their mental status in accordance with the 
moment of oncological diagnosis.

Results and Discussion

The statistical analysis of the 2 lots showed that the 
subjects in the study group (which had HNSCC) were 
older, smoked more, consumed more alcohol, presented 
a higher number of missing teeth and ABL had higher 
values than in the cases of the control group. The bleeding 
and periodontal index were also higher within the study 
group. Correlating the lifestyle of patients with HNSCC 
and clinical examination, we could highlight the fact that 
smoking more and the consumption of more alcohol in 
these patients, along with the presence of cancer in the 
territory, could aggravate the oral status in the sense of 
a higher number of missing teeth and higher values of 
bleeding index and periodontal index. It is demonstrated 
that smokers had a higher prevalence of periodontitis 
than non-smokers and the number of periodontal pockets 
deeper than 4 mm was higher than in non-smokers, a 
fact that has already been reported in literature12. We 
must, however, take into consideration psychological 
particularities related to these cases. The questionnaire 
regarding quality of life indicated the fact that patients 
in the study group had an altered mental status compared 
to patients in the control group (Fig. 1). This can be 
correlated to the results of the clinical and para-clinical 
examination, forming a vicious cycle in which the patients 
of the study group seemed to be in.

Even though the senses did not present significant 
modifications, the patients accused pain and difficulty in 
swallowing, especially in the more posterior localization 
of oral SCC and oropharyngeal SCC (Tab. 1). Figure 1. Mental status of investigated patients

Table 1. Quality of life questionnaire - average values

Controls Oral cavity SCC Oropharyngeal SCC Laryngeal SCC

Pain 0.78 4.23 4.19 3.49

Swallowing 0 3.73 4.71 4.38

Senses 0.65 1.27 1.35 0.46

Speech 0 3.84 3.96 4.14

Mental status 0.89 4.8 4.72 4.37

Social contact status 1.63 3.58 3.76 3.87

The risk factors for oral cancer include smoking, 
alcohol consumption and poor nutrition, family history, 
low socioeconomic status, and certain viral infections, 
such as infections with the human papilloma virus14,15, 
as well as poor oral hygiene16. The association between 
periodontitis and poor oral hygiene can be related to 
other risk factors like smoking, alcohol, diabetes and poor 
nutrition, thus generating an inter-relationship between 
these factors. Poor oral hygiene is a well-known factor 

in the etiopathogenesis of periodontal diseases, allowing 
colonization of bacteria and disturbing the balance in the 
sulcus. These microorganisms implicated in the genesis 
of periodontitis lead to destruction of the profound and 
superficial periodontium, generating friability in the local 
tissues and blood vessels. These bacteria along with the 
bacterial products and pro-inflammatory cytokines end 
up in the blood stream. Thus oral microorganisms can be 
implicated in the aetiology of oral cancer17.
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the lateral mandibular region, a fact also confirmed on 
panoramic radiographs.

Overall, periodontal history was not associated in a 
significant manner with tumour staging and differentiation 
degree. However, patients with a periodontal disease 
history, who presented higher values of the bleeding 
index, periodontal index and in correlation with high 
values of dental mobility, had a higher percentage of 
weakly differentiated oral cavity tumours in comparison 
with patients who did not have a periodontitis history 
(32.8% versus 11.5%, p=0.038).

Conclusions

Our study suggests that chronic periodontitis is a 
risk factor for HNSCC. Patients affected by cancer in the 
oral, oral-pharyngeal and laryngeal regions had a lower 
quality of life through alteration of mental status, pain, 
swallowing and lower social contact than those without 
cancer. These results have implications for practical and 
safe strategies in prevention, diagnosis and treatment of 
HNSCC.
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SUMMARY
Aim: The purpose was to identify if rheumatoid arthritis (RA) 

influenced levels ofsalivary biomarkers of periodontal disease. Methods: 
Biological assessments and periodontal examinations were performed in 
15 patients with RA, 10 patients with chronic periodontitis and 11 healthy 
patients as controls. Unstimulated whole salivasamples were analysed for 
interleukin-1b (IL-1b) and tumour necrosis factor-α (TNF-α) concentrations. 
Results: The arthritis and healthy patients had significantly less oral 
disease than theperiodontitis group but the arthritis group had significantly 
moresites bleeding on probing (BOP) than the control group. Salivary levels 
ofIL-1b were significantly elevated in the periodontal disease group, and 
IL-1b was the only biomarker with significantly higher levels in thearthritis 
group compared with control group. Arthritis patients receiving anti-
TNF-α antibody therapy had significantly lower IL-1b and TNF-α levels 
comparedwith arthritis patients not on the anti-TNF-αtherapy and healthy 
controls, respectively. Conclusion: RA patients have higher levels of 
periodontal inflammation than healthy control group and also an increased 
BOP. Systemic inflammation appears to influence levels ofselected salivary 
biomarkers of periodontal disease, and anti-TNF-αtherapy significantly 
modified lowered salivary levels IL-1b and TNF-αlevels in RA.
Keywords: Biomarkers;Interleukin-1b;	Tumour	Necrosis	Factor-α;Periodontal	Disease;		
 Rheumatoid Arthritis
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Introduction

The diagnosis of periodontal disease is generally 
based onthe clinical detection of bleeding on probing 
(BOP), pocket depth (PD), clinical attachment loss (CAL) 
and plaque index (PI), as well as radiographic evidence 
of bone loss. Many studies have shown that constituents 
present in oral fluids (gingival crevicular fluid and 
saliva) can provide important additional diagnostic 
informationfor dental and general professionals.Systemic 
inflammation resulting from various chronic inflammatory 
diseases may confound the utility of the biomarkers.
Whole saliva may contain serum-derived components 
like mediators of inflammation, collagen breakdown or 
products appearing due to bone remodelling,which are 

elevated in serum of persons with conditions such as 
rheumatoid arthritis (RA), and could appear in saliva.

RA is a chronic inflammatory disorder that causes 
soft and hard tissue destruction similar to that shown 
in periodontal disease.Certain inflammatory mediators 
such as IL-1b, MMP-8 and TNF-a areelevated in the 
inflamed joints and serum of patients with RAand as a 
consequence, is possible that persons with RA or other 
inflammatory processes in joints could have increased 
levels of these biomarkers in their saliva.

For this reason it seemspossible to identifyperiodontal 
disease in patients with RA or at risk for RA and to test if 
RA influences levels of salivary biomarkers of periodontal 
disease. Therefore, the aim of this investigation was 
to identify whether RA influenced levels of salivary 
biomarkers of periodontal disease.

10.1515/bjdm-2015-0051
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Figure 3. Salivary levels of IL-1b in correlation with the percent of PD 
sites > 5mm

Statistical	 analysis	 of	 TNF-α	 results	 in	 all	 groups	
of patients showed a significant difference between the 
group of patients with chronic periodontitis compared to 
RA patients and healthy controls(Fig. 4).Looking at the 
average	values	of	TNF-α	note	that	in	the	group	of	patients	
with chronic periodontitis were almost doubled than in the 
control group.

Material and Methods

Biological assessments and periodontal examinations 
were performed on 15 patients with RA, 10 patients with 
chronic periodontitis and 11 healthy patients as controls. 
The groups were matched by age and gender.Examination 
and evaluation of patientswas performed according 
to clinical observation sheet with periodontal specific 
(developed by the Department of Periodontology - Faculty 
of Medical Dentistry UMF “Gr. T. Popa”, Iasi) based on 
clinical, extraoralandintraoral examination.

Unstimulated whole expectorated saliva sampleswere 
collected from each subject and analysed for interleukin-
1b	 (IL-1b)	 and	 tumour	 necrosis	 factor-α	 (TNF-α)	
concentrations.Samples were thawed and analysed within 
3 months of collection.Laboratory tests were performed, 
analysed and interpreted by BIODEV Medical Center 
collaborator - lecturer Dr Loredana Hurjui.The data were 
evaluatedat the Periodontology Department, Faculty of 
Dental Medicine of Iasi and Rheumatology Clinic of 
Rehabilitation Hospital, Iasi.

Results

The arthritis and healthy groups had significantly less 
oral disease than the periodontitis group, but the arthritis 
group had significantly more sites with positiveBOP than 
the control group. 

Salivary levels of IL-1b were significantly elevated 
in the periodontal disease group, and IL-1b was the 
only biomarker with significantly higher levels in the 
periodontitis and RA groups compared with the control 
group (Fig. 1). The RA group had clinical findings less 
severe than the periodontitis group despite the salivary 
IL-1b levels being higher in the RA group, suggesting that 
salivary IL-1b was elevated due to systemic inflammation.

Figure 1. Salivary levels of IL-1b

IL-1b levels showed a positive correlation with 
the percent of PD more than 4mm and 5mm in the 
periodontitis group (Figs. 2 and 3).

Figure 2. Salivary levels of IL-1b in correlation with the percent of PD 
sites > 4mm

Figure 4. Salivary levels of TNF-α in all 3 groups

Arthritis	 patients	 receiving	 anti-TNF-α	 antibody	
therapy	 had	 significantly	 lower	 IL-1b	 and	 TNF-α	 levels	
compared	 to	 arthritis	 patients	 not	 on	 anti-TNF-α	 therapy	
and healthy controls, respectively.
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than healthy control group and also an increased BOP. 
Systemic inflammation appears to influence levels of the 
selected salivary biomarkers of periodontal disease; anti-
TNF-α	 therapy	significantly	 lowers	 the	 salivary	 levels	of	
IL-1b	and	TNF-α	in	RA	patients.
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Discussion

There are several inflammatory diseases that cause 
destruction of bone and its supporting connective tissue.The 
most prevalent of the disease that can cause destruction are 
rheumatoid arthritis (RA) and periodontal disease.

The periodontal diseases is a result of an imbalance 
between host inflammatory process and specific pathogenic 
bacteria residing in the gingival crevice. This observation 
and previous studies led to the hypothesis thatthere are 
susceptibility factors or risk factors that modulate patient 
susceptibility or resistance to destructiveperiodontitis.

Recent studies have shown that IL-1 gene markers 
were predictors for the specific serum levels of 
inflammatory markers, such as the severity of periodontal 
disease. These genetic variations might cause an imbalance 
between antagonistic inflammatory mediators and 
individual response influence to pathogens and treatment.

Levels	of	IL-1b	and	TNF-αwere	investigated	because	
these salivary biomarkers have associations with biological 
aspects of periodontitis, and have been shown to be 
significantly elevated in subjects with periodontal disease 
compared to healthy controls.

This study investigated the influence of RA on 
salivary	levels	of	biomarkers	(IL-1b	and	TNF-α)	associated	
with periodontitis. The effects were examined in3 study 
groups (healthy persons, RA patients and adult patients 
with chronic periodontitis),hypothesizing that the salivary 
biomarker levels are altered in the presence of RA taking 
into account levels observed in groups with periodontal 
disease or in healthy persons. 

We found that salivary levels of IL-1b were 
significantly elevated in the overall RA group compared 
with a control group with similar levels of periodontal 
disease,	 whereas	 TNF-αlevels	 were	 not.As	 expected,	 we	
demonstrated elevations in concentrations of these salivary 
biomarkers in patients with periodontal disease compared 
to healthy controls.

Salivary levels of acute phase reactants were directly 
proportional to the severity of the disease, but were non-
specific and could be elevated after any inflammatory 
process.

Conclusions

This study provides evidence that salivary IL-1b 
and	 TNF-α	 levels	 are	 clearly	 influenced	 by	 the	 local	
periodontal status, and selectively influenced by a 
systemic inflammatory condition, such as RA.RA 
patients had higher levels of periodontal inflammation 



SUMMARY
Aim: The purpose of the study was to assess the oral cavity status 

in patients with terminal chronic kidney disease (CKD) undergoing 
haemodialysis. Materials and Methods: The study comprised 69 patients 
with end-stage CKD undergoing haemodialysis regime. The data regarding 
the age, gender, environment, associated diseases were obtained from 
the clinical medical histories. The patients were submitted to clinical 
examination, which also included the periodontal probing and the gingival 
bleeding assessment. The type of edentulous ridge was recorded. Each 
patient filled a questionnaire offering data regarding the oral hygiene 
habits, diet, bad habits and the presence/absence of xerostomia. Results 
and Discussion: The main cause for end-stage CKD was renal, followed by 
diabetes mellitus and arterial hypertension. The main associated diseases 
to CKD were clearly secondary arterial hypertension and secondary 
anaemia; other associated diseases were represented by cardiac diseases, 
hepatitis, gastro-intestinal diseases, secondary hyperparathyroidism, 
cirrhosis, hypersplenism, epilepsy and neoplastic diseases. 62.31% of the 
patients accused frequent xerostomia. When recording the edentulous type, 
we observed a high percentage of complete tooth loss. Conclusions: There 
is a close link between the systemic changes in the CKD patient and the 
oral manifestations. Even 2 of the main causes of CKD (hypertension and 
diabetes mellitus) exert important changes on the tissues in the oral cavity, 
leading to significant tooth loss and masticatory impairment, thus, to a poor 
quality of life.
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Introduction

Despite the succinct definition of chronic kidney 
disease (CKD) - clinically-relevant structural kidney 
changes or urinary abnormalities, with or without reduced 
estimated glomerular filtration rate (below 60 ml/min per 
1.73 m2) and the implementation of strategies to control 
this disease, its prevalence has rapidly increased1. 

Approximately 10-15% of the global adult 
population is affected by CKD2,3. In addition to an 
increasing prevalence, CKD is associated with markedly 

impaired quality of life, unemployment, depression and 
premature mortality4. This phenomenon is attributable 
to the multifactorial and interactive nature of the CKD 
aetiology. Consequently, efforts to identify potentially 
modifiable factors associated with CKD are required to 
reduce the large burden of this disease. Previously, several 
factors have been identified as associated with CKD5; 
among them, hypertension and diabetes mellitus are the 
leading causes6.

Cardiovascular disease (CVD), which is often 
due to or combined with atherosclerosis and infectious 
complications, is the main cause of death in patients 
with CKD. A number of traditional, novel, and uraemia-
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Material and Methods

The present study comprised 69 patients with 
terminal CKD undergoing haemodialysis regime in the 
Fresenius Hemodialysis Center of “Doctor C.I. Parhon” 
Clinical Hospital, Iasi.

The methodology of the present study followed the 
international standard and the principles of the Helsinki 
Declaration. Every patient was informed regarding the 
nature of the study, and signed an informed consent. 
The data regarding the age, gender, environment and 
associated diseases were obtained from the clinical 
medical histories. 

The patients were submitted to clinical examination, 
which also included periodontal probing and gingival 
bleeding assessment. The type of edentulous ridge was 
recorded (we included 138 maxillae and mandibles); for 
the determination of the edentulous type we used the 
Kennedy classification system.

Each patient filled a questionnaire which offered 
data regarding oral hygiene habits, diet, bad habits and the 
presence/absence of xerostomia.

The data were recorded in individual observation 
charts and statistically analyzed. For the statistical 
analysis, we used the Microsoft Excel and PASW 18 
Statistics software.

Results

We examined 69 patients with CKD. The gender 
distribution inside the study group revealed a higher 
percentage of male subjects (40 males - 57.97% and 29 
females - 42.03%), which is presented in figure 1. The 
environment analysis revealed a significantly higher 
number of rural persons than urban (43 patients - 62.31% 
versus 26 patients - 37.69%, respectively).

specific risk factors coexist in CKD and contribute to the 
increased cardiovascular risk in CKD population7. 

Poor oral health, which is related to advanced age 
and diabetes mellitus, may constitute an under-recognized 
novel risk factor, because recent studies have shown how 
periodontitis associates with coronary heart disease and 
cerebrovascular disease in the general population8, as well 
as in haemodialysis (HD) patients9. As a consequence 
of a number of uraemic metabolic, hormonal and 
immunological imbalances, CKD patients suffer from 
numerous systemic complications that may contribute to 
poor oral health10. 

Although there are no specific signs in the oral 
cavity indicating the presence of CKD, a whole range 
of changes occur in the oral cavity that are associated 
with CKD itself or with the CKD therapy11. Indeed, 
CKD has been reported to affect the teeth, oral 
mucosa, bone, periodontium, salivary glands, tongue 
and temporomandibular joint. Several studies have 
demonstrated higher rates of oral pathology in dialysis 
patients12,13, with 1 or more oral symptoms, such as 
xerostomia, taste disturbances, uraemic odor, mucosal 
inflammation, mucosal petechiae/ecchymosis, oral 
ulcerations or enamel hypoplasia. Dryness, pain, or a 
bad taste in the mouth may lead to anorexia and nutrient 
deficiencies14.

Studies in general population suggest that edentulous 
subjects are prone to have an inappropriate dietary intake 
(such as ingesting too little protein and too much calorie-
rich, high-fat food) as compared with dentate persons. 

The CKD patients are in a state of uraemia, which 
is accompanied by altered immune system because of 
impaired function of T- and B-lymphocytes as well as 
monocytes and macrophages15, resulting in a decreased 
host response to the subgingival Gram-negative 
microbial aggression; uraemia might also be accounted 
for association of increased prevalence and severity of 
gingival inflammation and periodontitis with increased 
dialysis vintage16. Other studies suggested that CKD 
patients are less prone to use oral hygiene procedures 
and to address oral healthcare resources17 due to intense 
psychological burden and time-consuming treatment 
sessions in dialysis patients.

Besides uraemia, other contributory factors are 
the presence of confounding diseases like diabetes 
mellitus, especially if the high incidence of diabetes in 
dialysis population and the strong relationship between 
diabetes mellitus and periodontal disease in general 
population as reported by Grossi et al18 has been taken 
into consideration; also, secondary hyperparathyroidism 
is accounted for alveolar bone loss in renal haemodialysis 
population.

The aim of this study was to assess the oral cavity 
status in patients with terminal CKD undergoing 
haemodialysis, in correlation to the history of renal 
impairment and C-reactive protein levels.

Figure 1. The age group distribution

We observed that the main cause for terminal 
CKD was renal (19 cases, from which 7 cases were of 
polycystic kidneys), followed by diabetes mellitus and 
arterial hypertension (Fig. 2).
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The main associated diseases to CKD were clearly 
secondary arterial hypertension and secondary anaemia; 
other associated diseases were represented by cardiac 
diseases, hepatitis, gastro-intestinal diseases, secondary 
hyperparathyroidism, cirrhosis, hypersplenism, epilepsy 
and neoplastic diseases (Fig. 3).

When asked about the sensation of dry mouth, 43 
patients (62.31%) accused frequent xerostomia. When 
recording the edentulous type, we observed a high 
percentage of terminal tooth loss (Kennedy Class I 
and II covered a high value of 49.27% of the cases) - 
figure 4.Figure 2. Distribution of main causes of the CKD 

Figure 3. Distribution of associated diseases

Figure 4. Distribution of edentulism types 

Discussion

The present study comprised 69 patients with 
terminal CKD undergoing haemodialysis. The 
haemodialysis regime followed 2 or 3 sessions per week. 
In our study we observed that the main cause of the CKD 
was a renal one, followed by hypertension and diabetes 
mellitus. Our data are conclusive with the literature data; 
furthermore, the increased number of obesity and diabetes 
cases led to an increased number of CKD patients.

2 of the main complications of CKD are secondary 
arterial hypertension and anaemia; this fact was also 
supported by our results (71.01% of the study group 
presented high blood pressure and 60.86% secondary 
anaemia). These 2 complications have an important effect 
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on the tissues in the oral cavity, with poor irrigation and 
with a high risk of necrosis.

The literature data sustain that the patients 
undergoing haemodialysis are prone to bacterial and viral 
infection. In our study we encountered 11 cases of patients 
with Hepatitis B, 11 cases of patients with Hepatitis C 
and 4 cases of patients with mixed infection (hepatitis 
B and hepatitis C). The associated infections represent a 
supplementary aggression on the CKD organism, leading 
to a poor quality of life.

Another complication of the CKD consists in cardiac 
diseases; a relatively high percentage (20.28%) of the study 
population presented different forms of cardiomyopathy, 
even with ischemic events (3 cases of stroke and 5 cases 
of chronic myocardial infarction); moreover, 6 patients 
presented permanent atrial fibrillation.

Xerostomia may predispose to caries and gingival 
inflammation as well as contribute to speech difficulties, 
denture retention, mastication, dysphagia, sore mouth, 
loss of taste, and infections19.  In our study, we observed a 
high percentage of patients who frequently presented such 
symptoms of dry mouth (62.31%).

Although the number of teeth is of importance for 
masticatory function, for nutritional status it is especially 
important to have premolars and molars. The increased 
periodontitis and dental caries rates of CKD patients lead 
to tooth loss, which may result in chewing difficulties 
due to inadequate occlusive surfaces or the limitations of 
prostheses20.  The results of our study revealed also a high 
percentage of Class I and II of edentulous ridges (terminal 
edentulism).

Conclusions

Chronic kidney disease is a part of maladies 
with high prevalence, high morbidity and mortality. 
Furthermore, there is a close link between the systemic 
changes in the CKD patient and the oral manifestations. 
Even 2 of the main causes of CKD (hypertension and 
diabetes mellitus) exert important changes on the tissues 
in the oral cavity, leading to significant tooth loss and 
masticatory impairment, thus, to a poor quality of life.
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SUMMARY
Aim: The present study proposes an assessment of the clinical effects 

on periodontal level generated by the adjunctive periodontal therapy with 
sub-antimicrobial doses of doxycycline in patients with chronic periodontitis 
and osteoporosis. Materials and Methods: The study group comprised 26 
patients with chronic periodontitis and osteoporosis, divided in the study 
group (classical periodontal debridement and sub-antimicrobial doses of 
doxycycline for 3 months) and the control group (classical debridement 
only). We analyzed the periodontal parameters (probing depth, clinical 
attachment level, PBI and PI indices) at baseline, in the last day of 
medication and at 3 months after the drug therapy. Results and Discussion: 
The reduction of the moderate and profound pockets was higher for the 
group with drug adjunctive therapy. The sites with an initial depth of 0-3mm 
in the study group presented also a slight attachment gain. Conclusions: 
The therapy with sub-antimicrobial doses of doxycycline generated 
significant clinical improvement in patients with chronic periodontitis and 
osteoporosis, an improvement which can reduce the necessity of surgical 
procedures.
Keywords: Chronic Periodontitis; Osteoporosis; Drug Adjunctive Therapy
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Introduction

Periodontal treatment was mainly focused along 
time on reducing the bacterial loading and disorganizing 
the biofilm by mechanical methods. Still, recent research 
led to a shift in the concept of the evolution of periodontal 
disease. Therefore, today it is well known that the lesions 
of superficial and profound periodontal tissues are a result 
of the immune and inflammatory defence mechanisms 
of the host1. It is clear that the pro-inflammatory 
mediators and cytokines, which are produced by the host 
cells, along with the proteolytic enzymes (like matrix-
metalloproteinases - MMPs), have a significant role in 

the onset and evolution of the periodontal disease. These 
effects, especially those exerted on bone tissue, a result 
of the activation of the RANK/RANKL axis, are even 
more profound in cases of systemic impairment (like 
osteoporosis).

The importance of the inflammatory response of 
the host in the periodontal disease allows the opportunity 
to explore new therapeutic strategies by means of host 
response modulation. The modulation therapy can be 
associated to classical therapy of periodontal disease, 
with the main purpose of reducing the bacterial and 
inflammatory loading. Up to now, the only approved 
systemic therapy of host response modulation in the 
periodontal disease is the therapy with sub-antimicrobial 
doses of doxycycline (Periostat®), which inhibit the 
MMP activity. The tetracyclines and their analogues can 
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cessation (i.e. 6 months from baseline). The periodontal 
sites were grouped according to the probing depth in: 
group 1 - superficial (0-3mm), group 2 - moderate 
(4-6mm)	and	group	3	-	profound	(≥7	mm).

The changes in probing depth and clinical attachment 
level were considered as measures of efficiency. The 
obtained data were statistically analyzed. The mean values 
of PBI, PI, probing depth (PD) and clinical attachment 
level (CAL) were calculated per patient and on a group 
and sub-group level. Mann-Whitney test and Wilcoxon 
test were used to assess the changes in time. P-values 
<0.025	were	considered	as	significant.	Mann-Whitney	test	
with	 p<0.05	 was	 used	 to	 assess	 the	 differences	 between	
groups.

Results

In the present study 30 patients were initially 
enrolled but 4 of them could not finalize the doxycycline 
therapy. Thus, the study used 2 main groups: study group 
(n=13) and control group (n=13). The demographic data 
are presented in table 1.

Table 1 Demographic data of investigated patients

Study group Control group

Age (mean value ± SD) 54.23±6.65 years 55.41±5.78 years

Age interval 48-67 years 50-68 years

Male : Female 1:12 2:11

Urban : Rural 7:6 8:5

We assessed a total number of 3422 sites. The 
site distribution at baseline is presented in table 2. The 
distribution of superficial, moderate and profound sites 
was very similar between groups (p>0.05). There was 
not a significant difference between groups at baseline 
concerning the probing depth (Tab. 3). Significant 
differences for superficial sites could not be observed 
(p>0.05). Moderate and profound sites presented 
significant	lowering	of	probing	depth	(p<0.025).

Table 2 Distribution of the probing depth results at baseline

Probing depth Study group Control group Total

0-3 mm 638 (36.21%) 660 (39.76%) 1298

4-6 mm 748 (42.45%) 686 (41.32%) 1434

≥7	mm 376 (21.34%) 314 (18.92%) 690

Total 1762 1660 3422

inhibit certain MMPs (like collagenase and gelatinase)2, 
including those which mediate the bone resorption3,4. 
Various studies discovered that these drugs can stimulate 
the osteoblast activity, production of collagen and bone 
neo-formation5-7.  One of the maladies which could 
benefit of this type of therapy is osteoporosis8. Moreover, 
Williams9 demonstrated that minocycline could enhance 
bone production and lower the resorption, with a higher 
bone mineral density in ovariectomized rats.

The present study aims to analyze changes in 
clinical periodontal parameters that can be expressed as 
a consequence of host response modulation therapy with 
sub-antimicrobial doses of doxycycline in patients with 
periodontal disease and osteoporosis.

Materials and Method

The study comprised 26 patients, with the age 
between 44 an 65 years old, done between February 
2012 and November 2014 at the Periodontology Clinic of 
”Gr.T.Popa” UMPh, Iasi. The study followed principles 
stated in the Declaration of Helsinki; every person was 
informed regarding methods and purpose of the present 
study, and a signed informed consent was obtained from 
every patient.

In order to avoid any risk of biased results, smokers, 
patients with systemic infectious/inflammatory diseases 
(except osteoporosis), allergic patients or patients under 
therapy with bisphosphonates, patients with periodontal or 
antibiotic therapy in the last 3 months were excluded from 
the study.

Each patient was submitted to a clinical examination, 
which included a rigorous periodontal assessment. 
We evaluated the attachment loss (probing depth) by 
periodontal probing; probing depths higher than 3mm 
were considered to be pathological for teeth without 
gingival recessions. In case of gingival recession, the total 
attachment loss comprised the dimension of the recession 
plus the probing depth.

The patients were randomly divided in two groups: 
study group (n=13), with classical debridement therapy 
(scaling and root planing) plus sub-antimicrobial doses 
of doxycycline (20mg twice a day), for 3 months and 
the control group (n=17), on which only classical 
debridement therapy was performed.

The scaling was performed manually (with scalers) 
(Hu-Friedy) and ultrasonic; the root planing was 
conducted with Gracey curettes (Hu-Friedy). Each patient 
was given oral hygiene indications, according to each 
particular case.

The following periodontal parameters were analyzed: 
probing depth, clinical attachment level, PBI and PI 
indices at baseline, at the last day of drug therapy (i.e. 3 
months from baseline) and at 3 months after the therapy 
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Discussion

The present study proposed an evaluation of the 
efficiency of the classical periodontal therapy associated 
with sub-antimicrobial doses of doxycycline (20mg twice 
a day, for 3 months) versus classical therapy alone in 
patients with osteoporosis and periodontal disease.

Doxycycline can inhibit the activity of MMPs, a 
capacity which was confirmed in numerous studies. 
Minocycline, doxycycline and tetracycline can inhibit 
the collagenase activity, while other antibiotics do not 
present an effect on collagenase2. Doxycycline has a 
much lower inhibitory concentration (IC50515 mM) than 
minocycline (IC505190 mM) or tetracycline (IC505350 
mM), thus indicating the fact that a much lower dose of 
doxycycline may be necessary to reduce the collagenase 
level by 50%, when compared to other tetracyclines10. 
Moreover, doxycycline proved to be more efficient in 
blocking the activity of PMN collagenases (MMP-8) than 
of the fibroblastic collagenases (MMP-1)11,12, suggesting 
the fact that doxycycline could be a safe therapy measure 

Even though the mean value of the reducing for 
moderate and profound sites was higher for the study 
group than for the control (moderate: 1.8 mm and 1.46 
mm, respectively; profound: 3.38 mm and 2.57 mm, 
respectively), the difference was not significant (p>0.05). 
The analysis at 3 months of the sites with an initial depth 
≥7	mm	demonstrated	a	higher	percentage	of	reductions	of	
at least 3mm following the doxycycline intake (66.4%), 
when compared to the control group sites (55.1%), 
without reaching a significant level (p>0.05). Still, at 
6 months the percentage of sites with an improvement 
≥3	 mm	 was	 significantly	 higher	 (p=0.011)	 for	 the	
doxycycline group (Fig. 1) when compared to the control 
group (73.4% and 49.7%, respectively).

Table 3 Probing depth and clinical attachment level at baseline, at 3 months and at 6 months

Study group Control group

Initial After 3 months After 6 months Initial After 3 months After 6 months

Probing depth
4-6 mm 4.97±0.08 3.23±0.13* 3.17±0.13* 4.97±0.07 3.44±0.10* 3.51±0.15*

Attachment 4-6 mm 6.16±0.18 5.17±0.17* 5.04±0.17* 6.11±0.30 5.10±0.27* 5.33±0.32*

Probing	depth	≥7	mm 7.67±0.10 4.45±0.30* 4.29±0.26* 7.43±0.08 4.65±0.15* 4.86±0.25*

Attachment	≥7	mm 8.63±0.29 6.79±0.30* 6.48±0.28* 8.12±0.21 6.38±0.39* 6.36±0.40*

*Signification	level	from	baseline	(p<0.025)

Figure 1. The percentage of profound pockets which presented probing 
depth decreases higher than 3 mm from baseline; *Significant difference 

from the control group (p<0.05)

The clinical attachment level at baseline did not 
present significant differences in the sites of the 3 
subgroups (Tab. 3). The moderate and profound sites 
demonstrated significant attachment improvements at 
3	 and	 6	 months,	 when	 compared	 to	 baseline	 (p<0.025).	
The superficial sites did not present significant changes 
throughout the study period (p>0.05).

The superficial sites in the control group presented a 
slight attachment loss (-0.04 mm at 3 months, -0.03 mm 
at 6 months). On the other hand, the superficial sites in 
the study group manifested a slight attachment gain, but 
without reaching a significant level between groups. Even 
though the attachment gain in moderate and profound sites 
was higher for the study group (1.12 mm) when compared 
to the control group (0.78 mm), there was not a significant 
difference (Tab. 3).

PBI and PI values presented significant 
improvements between baseline and the re-evaluations at 
3	and	6	months	(p<0.025),	with	no	significant	differences	
between groups.
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We also demonstrated that the relatively superficial 
sites (0-3 mm) from the study group presented a slight 
attachment gain, while this subgroup of sites in the 
control group presented a slight attachment loss; this fact 
supports the efficiency of the therapy of the host response 
modulation with sub-antimicrobial doses of doxycycline.
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in reducing the collagenase levels without interfering with 
the normal turnover of the connective tissue.

Doxycycline contributes to lowering the connective 
destruction by inhibiting the pro-inflammatory mediators 
(including	IL-1	and	TNFα)13, and by an uprising collagen 
production, osteoblast formation and bone formation2; the 
latter aspect is of major importance particularly for the 
osteoporosis patient, where bone mass is affected.

In our study the majority of patients were females; 
this fact supports the literature data, which present a 
higher frequency of osteoporosis in female patients than 
in male patients. The females present a total bone mass 
lower than the males and the maximal bone mineral 
density (BMD) is reached on lower age for females 
(around 25 years old, with 98% of total definition of 
skeletal mass up to 20 years old) than in males (around 
30 years old). The females reach menopause at a mean 
age of 50-51 years old; the lower oestrogen level in peri-
menopause period (3-5 years before menopause) and after 
menopause (1 year without menstrual cycle) determines 
an accelerated bone loss14. These aspects are also critical 
if we talk about an associated inflammatory disease such 
as periodontitis.

Caton et al15 established that decreases of PD 
of at least 3 mm are clinically relevant. In our study, 
the percentage of profound sites with decreases of at 
least 3 mm was significantly higher at 6 month for the 
doxycycline group. This result has a special importance 
if we consider the fact that such profound sites are 
candidates for surgical procedures. Therefore, we can 
state the fact that the adjunctive doxycycline therapy 
can reduce the probability of need for surgery and 
discomfort associated with this. Further studies are 
necessary to assess the impact of such therapy in patients 
with periodontitis and osteoporosis also on molecular 
level (by gingival crevicular fluid examination), on the 
pro-inflammatory markers, and on systemic level, by 
correlations with the bone mineral density.

The 3 months intake therapy was well tolerated, 
without adverse effects (gastro-intestinal troubles etc.). 
This aspect might suggest that the modulation therapy 
with doxycycline could represent a safe approach in the 
long term treatment of the periodontal disease.

Conclusions

We demonstrated that the adjunctive therapy with 
sub-antimicrobial doses of doxycycline (intake of 20 mg 
twice a day, for 3 months), associated to the classical 
debridement therapy, generated significant clinical 
improvements in patients with periodontal disease and 
osteoporosis, improvements which persisted throughout 
the study period and that could prevent the necessity of 
surgical interventions.
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SUMMARY
Background: The periodontal probing has an important role in 

clinical examination of the periodontal status; different types of periodontal 
probes have been described. The aim of this investigation was to evaluate 
comparatively the efficiency of periodontal probing with conventional 
periodontal probe and electronic periodontal probe. Material and Methods: 
We examined 57 patients, each patient being subjected to conventional and 
electronic probing. We assessed the tolerance degree for each probing type 
and also the time consumed by probing and periodontal charting. Results: 
The periodontal probing with the electronic probe revealed superior results 
regarding the accuracy of the measurements, the tolerance level and the 
time consumed. Conclusions: The electronic periodontal probing is an 
exceptionally accurate method in establishing diagnosis and assessing 
treatment results. The electronic periodontal probe represents an efficient 
and useful tool for measurements of the gingival sulcus and periodontal 
pockets, and also for determination of the periodontal risk.
Keywords:  Periodontal Probing; Conventional Periodontal Probe;    
 Electronic Periodontal Probe.
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 Introduction

The periodontal disease represents an inflammatory 
disease, which may affect the superficial and also the 
profound periodontal tissues, such as in periodontitis 
cases. Regardless the form of the disease (chronic or 
aggressive), periodontitis is characterized by different 
degrees of periodontal tissue destructions. The periodontal 
disease forms are determined by a rigorous clinical 
examination, accompanied by para-clinical examinations1. 
The periodontal probing has an important role in clinical 
examination of a patient with periodontal impairment. 
It has to be precise, rapid, and with a relatively easy 
technique. Furthermore2, the pressure of the probe in the 
sulcus must not exceed 0.2 N/mm2.

To date, different types of periodontal probes have 
been described, with the purpose of measuring the 
gingival sulcus, from the free gingival margin to the base 
of the sulcus, represented by the attached epithelium3. 

These periodontal probes have been grouped in 5 
generations. The first generation of periodontal probes 
includes conventional periodontal probes, which present 
a handle, a shank and an active part. The active part 
presents a rounded tip (to avoid a harmful manoeuvre) and 
different types of gradations in millimetres, to quantify 
the depth of the gingival sulcus. Until now, the Williams’ 
periodontal probe still remains the most used instrument 
in the examination of the periodontal pockets. 

The second generation of periodontal probes 
represents pressure-sensitive probes. This type of probes 
solved the problems of previous probes, but it still 
presents a lack of tactile sensitivity. 

The third generation of periodontal probes includes 
electronic, computerized probes. These probes have a 
hardware component, which conducts the probing, and 
a software component, which analyses the transmitted 
data due to a wired or wireless connection between the 2 
components; these probes are extremely accurate but also 
expensive; the high cost is the main reason for the fact 
that they are not often used4. 

10.1515/bjdm-2015-0054
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of	Medicine	 and	Pharmacy,	 Iaşi,	 between	February	2013	
and July 2013. The patients were submitted to clinical 
examination, which consisted in the assessment of 
periodontal clinical indices and also in the periodontal 
charting, with sole purpose to establish a periodontal 
diagnosis and make a periodontal treatment plan. 

We adopted 2 methods for the periodontal charting. 
First of all, we conducted the periodontal probing with 
a conventional periodontal probe, Williams type (Fig. 
1), followed by the conventional periodontal charting, 
operations handled by the same operator. Furthermore, we 
conducted probing with the electronic periodontal probe 
(Fig. 2) on the same patient, using Pa-on Periometer, 
Orangedental GmbH & Co. KG). 

The fourth generation of periodontal probes includes 
3-dimensional probes and the fifth generation presents 
non-invasive probes, still in the research phase, based on 
the principle of echography5.

The purpose of this study was to assess the efficiency 
and accuracy of periodontal probing with the electronic 
probe versus conventional probe.

Material and Methods

The study was conducted on a group of 57 patients, 
in the Periodontology Clinic of “Gr.T.Popa” University 

Figure 1. Williams periodontal probe; the gradation are as follows:  
1, 2, 3, 5, 7, 8, 9, 10 mm 

Figure 2. Electronic periodontal probe (Pa-on Periometer)

Figure 3.  Patient SI, 59 years old. a) electronic perio chart; b) conventional perio chart; c) perio risk assessment

a b

c
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spent on conventional probing + periodontal charting was 
34.20 ± 6.8 minutes, the mean value of the electronic 
probing + periodontal charting was 11.30 ± 3.3 minutes. 

Discussion

The electronic periodontal probing offered clearly 
favourable results regarding the patients’ compliance. 
Even if this appreciation is a subjective one, the high 
degree of compliance determines us to consider the 
electronic periodontal probe as a tool easier to tolerate 
than the conventional probe.

Many times, the high error intervals may determine 
the under-appreciation of the degree of tissue destruction, 
leading to a faulty periodontal diagnosis. This fact 
determines us to consider the electronic periodontal 
probe an exceptional accurate device, with a high value 
for establishing the diagnosis, as well as assessing 
the treatment results. This instrument is very useful, 
especially for operators who lack experience.

Regarding time spent with periodontal probing and 
charting, by using the electronic periodontal probe we 
obtained a 3 times decrease of probing time, which is 
extremely valuable.

The software of the electronic periodontal probe also 
offers the possibility of conducting a risk evaluation for 
periodontal diseases. This fact is important for medical 
investigators, offering them a global view of the patient 
but also for the patient himself, who can directly be 
informed and motivated regarding his own periodontal 
status.

The results of the present study are consistent with 
a number of published data in the literature6-9. Further 
studies are needed to evaluate the effectiveness of 
electronic probing and the use of other probes in various 
dental sites (such as the furcation area). 

 
Conclusions

Electronic periodontal probing showed more accurate 
results regarding gingival sulcus   and periodontal pockets 
values. Patient tolerance was higher when electronic 
probe was used, and the time spent for this type of survey, 
together with the periodontal charting and risk assessment, 
was greatly diminished.
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Results
 
The patients’ response to the 2 types of periodontal 

probing was clearly favourable for the electronic 
periodontal probing (Fig. 4). 

Figure 4. Distribution of satisfaction degree among patients  
(EP: Electronic Probing; CP: Conventional Probing)

The comparative analysis of the probing depths 
offered noticeably favourable results for the electronic 
periodontal probing (Tab. 1). Differences between the 
measurements of the 2 periodontal probing types were 
statistically significant.

Table 1. The overall mean values of periodontal probing depths

Periodontal probe Mean probing depth (mm) ± SD

Conventional probe 4.43 ± 1.52

Electronic probe 5.03 ± 1.69

Also, it is important to stress the much lower time 
consumption using electronic periodontal probe in 
comparison to the conventional probe. If the average time 
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SUMMARY
Aim: The aim of the study was to evaluate the impact of oral health 

education and non-surgical periodontal therapy on the quality of life for a 
group of patients with type I diabetes mellitus, in Iasi, Romania. Materials 
and Method: The study was conducted on 21 patients with type 1 diabetes 
mellitus which also presented a form of periodontitis. We examined: the 
degree of glycaemic control (by measuring the glycated haemoglobin), the 
periodontal and oral hygiene parameters at the baseline and after 4 weeks, 
6 months and 12 months after the periodontal treatment which consisted in 
scaling and root planing. The patients also filled an OHIP-14 questionnaire 
at baseline and 6 month after the periodontal therapy to assess the quality 
of life.  Results and Discussion: We observed a rapid recurrence of the 
deep periodontal pockets after 12 months in subjects with poor glycaemic 
control. At baseline, the highest scores for the OHIP-14 were in the 
sub-domains of pain, discomfort on chewing and self-consciousness. 
Conclusions: The prolonged poor control of glycaemia is closely related 
with its complications. The periodontal therapy improved (lower values) the 
domain codes and final score of the OHIP-14 questionnaire, proving that 
periodontal health has an impact on the diabetic patients’ quality of life.
Keywords: Diabetes Mellitus; Glycaemia Control; Quality of Life; Oral Health Education; 
Periodontal Status; Periodontal Therapy
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Introduction

Diabetes mellitus (DM) is a metabolic disease 
characterized by high levels of glucose, which can be the 
result of a deficit in the insulin production, insufficient 
insulin action, or both. Hyper-glycaemia can be caused 
by a deficit in insulin production as a result of a beta 
pancreatic cells dysfunction and/or an insulin resistance 
in the liver or muscles. Diabetes has the potential of 
causing serious complications to the heart, eyes, kidneys, 
nervous and vascular systems, but fortunately there are 
strategies to control the disease and to reduce the risk of 
complications.

Insulin dependent diabetes mellitus (IDDM), 
previously known as juvenile onset diabetes, appears 
when the body’s immune system destroys the beta 
pancreatic cells, the only body cells which produce 
insulin, which regulates the serum glucose levels1. 
The type 1 DM is more frequent among children and 
young adults, although its onset can be at any age. 
Approximately 5% of DM cases are type 12-4. The risk 
factors for this type of diabetes include autoimmune, 
genetic dysfunctions and environmental factors.

The diagnosis is based on 3 clinical assessments to 
identify the diabetes and/or risk levels. Only 1 modified 
value is not enough, the test has to be repeated in 2 
consecutive days to confirm the diagnosis: 

10.1515/bjdm-2015-0055
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as a marker of glycaemic control for the diabetic patients 
was highlighted by two great studies - DCCT (Diabetes 
Control and Complications Trial) and UKPBS (United 
Kingdom Prospective Diabetes Study). These two have 
shown the favourable effect on the metabolic parameters 
(glycaemic index, HbA1c) and on the long term 
complications (micro and macro vascular)9,10. 

Periodontal evaluation consisted of determining the 
plaque index, calculus index, gingival bleeding, the depth 
of periodontal pockets and the clinical attachment level on 
the Ramfjord teeth (1.6, 2.1, 2.4, 3.6, 4.1, and 4.4). The 
periodontal probing was done in 6 points per tooth - 3 on 
the buccal surface (distal, central and mesial) and 3 on the 
oral surface (distal, central and mesial). All the clinical 
evaluations were done by the same person to minimize the 
errors that could occur during this stage. The information 
was then recorded in the periodontal chart of each patient. 

Periodontal evaluation was done at the beginning of 
the study and 4 weeks, 6 months and 12 months after the 
initial periodontal (non-surgical) treatment. This treatment 
consisted in scaling and root planing (SRP), done in 2 
stages over the course of 2 consecutive days (1 dental 
arch per day). The patient then used an oral rinse of 0.10% 
chlorhexidine and 0.50% clorbuthanol (Eludril©), twice 
daily after brushing their teeth, for 2 weeks, starting with 
the first day of the mechanical periodontal therapy. 

For the patients with poor glycaemic control, infection 
prophylaxis was conducted with the peroral use of 2 grams 
of Amoxicillin in a single dose, 1 hour before each stage 
of SRP. The OHIP-14 questionnaire had 14 questions 
focused on 7 impact directions: functional limitation, pain, 
psychological discomfort, physical disability, psychological 
disability, social disability and handicap.

For each of these questions, the patients have rated 
how often they had felt that way in the past 6 months, 
on a scale from 0 to 4, indicating if the problem was 
experienced "very often" (code 4), "fairly often" (code 3), 
"sometimes" (code 2), "rarely" (code 1) and "never" (code 
0). The mean scores were calculated for each sub-domain, 
4 being the maximum value, and for each patient a final 
score was calculated (the sum of all codes) 56 being the 
maximum. The final results were then divided into 3 
categories:	low	impact	(<18.9),	moderate	impact	(19-37.9)	
and high impact (38-56).

Results and Discussions

From the total number of participants, only 8 
(38.09%) had been to a dentist`s office in the past year. 
At baseline, the highest scores for the OHIP-14 were in 
the sub-domains of pain, discomfort on chewing and 
self-consciousness. The highest mean value was for the 
discomfort on chewing (Tab. 1). The handicap domain had 
no high impact code.

 ● the symptoms which include polyuria, polydipsia and 
inexplicable weight loss, plus glucose values over 
200 mg/dl5, no matter the period of time from the last 
meal;

 ● a	 serum	 glucose	 value	 ≥	 126	mg/dl	 after	 a	 fasting/
no caloric intake of at least 8 hours; normal values 
should	be	<	100	mg/dl;	

 ● the values of glycated haemoglobin (HbA1c) > 6%.
It is important to take into consideration a periodontal 

risk for diabetic patient as periodontitis is considered to be 
the sixth complication of the DM. The onset, progression 
and severity of the periodontal disease will be influenced 
by other factors besides diabetes, such as genetic, age, 
ethnicity, smoking, drugs, malnutrition, poor oral hygiene, 
inadequate dental restorations and hormonal variations. 

Most of the diabetics’ problems can be managed 
through prophylactic measures as oral health education, 
proper personal hygiene and regular visits to the dentist. 
Research has shown that mechanical periodontal therapy, 
with a goal to reduce the number of pathogen bacteria 
and control local inflammation, has a positive effect on 
the control of glycaemia5. Improvement of glycemic 
control in patients with poorly controlled DM results 
in the reduction of periodontal inflammation6. Thus the 
prevention and treatment of the established periodontal 
disease plays a very important role in glycemic control7.

Unfortunately most of diabetic patients are not 
aware of oral complications of the DM and the necessity 
of prophylactic attitude1,9. So, it is possible that oral 
education and prophylaxis have a major impact on the 
diabetic patient’s quality of life. The aim of this study was 
to assess quality of life of the diabetic patient, regarding 
his oral health, with the help of the OHIP-14 (oral health 
impact profile - 14).

Material and Method

This study comprised 21 persons with type 1 
diabetes, males and females, all of them presenting a form 
of periodontitis. The excluding criteria were: type 2 DM, 
pregnancy, lactation or menopause, systemic diseases that 
were not a complication of DM, patients that have had a 
form of cancer, heavy smokers (more than 10 cigarettes 
a day), patients that have had periodontal treatment in 
the last 12 months or patients on antibiotic therapy in 
the last 2 months and the persons with less than 20 teeth 
remaining. 

All the patients involved in this study were evaluated 
from a glycaemic and periodontal point of view. 
Furthermore, all the patients completed the OHIP-14 
questionnaire before and after the periodontal treatment.

For each patient the glycated haemoglobin A1c 
(HbA1c) was determined using the method described by 
Cohen et al8. The importance of glycated haemoglobin 
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Table 1. Quality of life of diabetic patients at baseline

OHIP domains OHIP sub-domains No of low impact 
code 0-2 Percentage No. of High impact 

codes 3-4 Percentage

Functional 
limitation

Words 17 80.9% 4 19.1%

Taste 19 90.4% 2 9.6%

Physical pain
Pain 12 57.1% 9 42.9%

Discomfort 10 47.6% 11 52.4%

Psychological 
discomfort

Consciousness 11 52.4% 10 47.6%

Tense 13 61.9% 8 38.1%

Physical disability
Diet 13 61.9% 8 38.1%

Interrupt 14 66.6% 7 33.4%

Psychological 
disability

Not relaxed 14 66.6% 7 33.4%

Embarrassed 15 71.4% 6 28.6%

Social disability
Irritable 18 85.7% 3 14.3%

Job 19 90.4% 2 9.6%

Handicap
Life 21 100% 0 0%

Function 21 100% 0 0%

Table 2: Comparison of high impact codes at baseline and 6 months after periodontal therapy
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Physical pain Pain 12 57.1% 9 42.9% 15 71.4% 6 28.6%

Discomfort 10 47.6% 11 52.4% 14 66.6% 7 33.4%

Psychological 
discomfort

Consciousness 11 52.4% 10 47.6% 13 61.9% 8 38.1%

Tense 13 61.9% 8 38.1% 15 71.4% 6 28.6%

Table 3: Comparison of periodontal pocket depth>4mm and bleeding on probing at baseline and 6 months after periodontal therapy 
for the patients with poor control diabetes mellitus

Periodontal Index Percentage at baseline Percentage at 6 months after periodontal therapy

Periodontal pocket depth >4mm 11,4% 13,4%

Bleeding on probing 50,1% 48,9%

6 months after the periodontal therapy, when the 
patients have taken the OHIP-14 questionnaire once again, 
all the domains/sub-domains with initial high impact 
codes had a decrease in values (Tab. 2). 

From the periodontal point of view, for all the 
patients with poor glycaemic control (HbA1c>8%), 

a rapid recurrence of periodontal pockets was noticed 
12 months after the mechanical periodontal therapy, 
with a higher percentage than at baseline. Also, for the 
patients with poor glycemic control, the bleeding on 
probing had a value at 12 months close to the one at 
base line (Table 3). 
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It can be concluded that a poor glycaemic control 
will negatively influence the patient’s periodontal status 
and can decrease the results of the periodontal mechanical 
treatment. 

Conclusions

1. It is essential to have a good collaboration between 
the diabetes physicians and the periodontal specialists so 
that the negative effect of DM on the patients’ periodontal 
status can be minimized.

2. The periodontal therapy determined lower values 
in the domain codes and final scores of the OHIP-14 
questionnaire proving that periodontal health has an 
impact on the diabetic patients’ quality of life.

3. Considering the fact that this study is conducted 
on a limited number of patients, furthermore studies are 
required in order to gain more information over the impact 
of oral and periodontal health on the quality of life.
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