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Abstract
Aim and objectives: This study aimed to investigate the impact of chronic viral hepatitis C on
psychological coping mechanisms, psychiatric syndromology and quality of life as compared to mild acute
infections with no chronicization potential and long-term physical discomfort.
Material and methods: We conducted a case-control study including 55 patients monitored for chronic
hepatitis C and 55 patients examined for other acute mild infections, between 01.01–30.06.2015. Each patient filled
out a questionnaire with main demographic data, the COPE Inventory, Symptom Checklist-90 and Short-Form
Health Survey-36 questionnaires. The variables were assessed applying the Spearman rank correlation coefficient
(rho). The multivariate analysis was performed by ordinal logistic regression.
Results: Patients with chronic hepatitis C had higher scores for denial (p<0.001), religious coping
(p=0.003) and mental disengagement (p=0.010). As for psychiatric disorders, these subjects had significantly higher
scores for subclinical anxiety, depression or psychosis. The most significant were correlations between emotion
expression focusing and somatisation (rho=0.519, p<0.001), and obsessive-compulsive elements, respectively
(rho=0.503, p<0.001), as were those between somatisation and the Physical Component Summary (rho=-0.692,
p<0.001).
Conclusions: Patients with chronic hepatitis C have higher levels of psychiatric disorders (especially
anxious-depressive disorders) with a higher proportion of guilt and suicidal ideas, sleep disorders and a lower
quality of life, as compared to those with acute mild infections of other causes.
Keywords: Chronic Hepatitis C, Coping Strategies, Depression, Quality of life
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INTRODUCTION
Hepatitis C virus infection (HCV) is the major cause of chronic liver disease, with an
important impact on life quality, given the fact that 15–20% of chronic patients develop liver
cirrhosis within 20 years, and 5–10% of these evolve towards primary hepatocellular
carcinoma.[1]
According to the World Health Organization (WHO), there are approximately 130-150
million persons chronically infected with HCV, of whom approximately 700,000 die
annually.[2] In the WHO European region there are an estimated 9 million people chronically
infected with HCV, around one adult in 50.[3] In 2015, 28 countries from the European Union
reported 34,651 hepatitis C cases, with a rate of 8.6 per 100,000 inhabitants.[4] In Romania, the
results of the seroepidemiologic prevalence study conducted in 2013 showed that 5.6% tested
positive for anti-HCV antibodies and in 2.8% serologic proof of dual HBV and HCV infection
was detected.[5]
Generally, cognitive dysfunction and psychiatric disorders in chronic hepatitis
patients are associated with hepatic encephalopathy, treatments with Interferon and high-risk
behaviours (alcohol consumption). Moreover, the disease itself has a negative impact on the
psychological status, decreasing life quality even in the absence of advanced staging, by
extrahepatic symptoms, cognitive dysfunctions or consecutive psycho-social implications.[6]
Aim and objectives
This study aimed to investigate the impact of chronic viral hepatitis C on
psychological coping mechanisms, psychiatric syndromology and quality of life as compared
to mild acute infections, with no chronicization potential and, consecutively, no long-term
physical discomfort.
MATERIAL AND METHODS
Study design: We conducted a case-control study, including 110 patients in the
outpatient department of the „Victor Babeş”Clinical Hospital of Pneumophtisiology and
Infectious Diseases in Timisoara, between 01.01. – 30.06.2015. The subjects were allocated to 2
samples:
 The first included 55 community cases undergoing standard treatment for
chronic hepatitis C (with Interferon pegylat α-2a + Ribavirin), who were being
monitored by the medical staff of the hospital;
 The second included 55 community patients who were examined during the
same interval for acute mild infections of other aetiologies (respiratory viral
infections, erythematous angina) and who did not require hospital admission –
sample similar to healthy population.
We included cases aged 18 years or above, with no psychiatric history, who agreed to
be included into the study. All subjects in sample I had a confirmed diagnosis of chronic
hepatitis C (anti-HCV Ab by third-generation enzyme-linked immunosorbent assay and
detectable HCV RNA by polymerase chain reaction, for over 6 months) but without cirrhosis
or liver failure (ascites, hepatic encephalopathy) as determined by laboratory tests or
ultrasound investigation, autoimmune pathology, alcoholic hepatitis or liver transplantation.
Also, we did not include patients with coinfections (HBV, HIV), malignant comorbidities,
diabetes mellitus, iv. drug consumption or homeless people. All subjects in sample II had
liver tests within normal range. Patients with acute mild infections but with histories of
significant chronic comorbidities were excluded. Patients with mental or linguistic disabilities
were excluded from both study groups.
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Questionnaires: During 30-40 minutes, each patient, regardless of sample
classification, filled out:
 A personal questionnaire regarding main demographic data, stressful events
during the previous year, data on social support network and addictive
behaviours, if any. This was needed because life quality is not only influenced
by the main pathology but also by any comorbidities, educational level, income
and marital status;[7]
 A COPE Inventory (COPE) regarding coping strategies (Romanian translation,
with an average α-Cronbach index of 0.70) [8];
 A Symptom Checklist-90 (SCL-90) for estimate the symptoms of
psychopathology (internal consistency value=0.92)
 and a Short-Form Health Survey questionnaire (SF-36) vers.2, with 36 items
included into 8 scales for life quality (internal consistency value =0.75).
This study was approved by the Ethics Committee of the”Victor Babeş”Clinical
Hospital of Pneumophtisiology and Infectious Diseases, and written informed consent of all
patients included in the study was obtained.
Statistical analysis: The database was processed using SPSS version 20 (SPSS Inc.,
Chicago, IL). Numeric variables were characterised by mean and standard deviation (SD)
values, while categorical/ordinal data were characterised by absolute and percentual value.
These variables were compared by the chi-square test, continuous numeric variables with
Gaussian distribution were compared by the unpaired t-test and for those with non-Gaussian
distribution, the Mann-Whitney U test was used. Bivariate correlation of variables was
performed applying the Spearman coefficient. Multivariate analysis was done by ordinal
logistic regression to control confounding factors. All statistical tests were two-tailed and
statistical significance was defined as p ≤ 0.05.
RESULTS
The 2 study groups were similar in terms of demographic/socio-economic
characteristics, but different in pathology and its direct consequences – employment situation
(higher number of retired persons, especially for disease-related reasons, among patients with
chronic hepatitis), Mean hospitalization days during previous year and Mean Charlson
comorbidity index score (where medium severity liver pathology is assigned a score of 3).
(Table I)
Table I. Descriptive characteristics of the two samples (only with statistical difference)
Chronic hepatitis C
Other acute infections
Characteristic
sample (N=55)
sample (N=55)
Employee [n (%)]
30 (54.54)
43 (78.18)
Retired [n (%)]
21 (38.18)
9 (16.36)
Mean Charlson comorbidity 3.42 (0.79)
0.25 (0.70)
index score (SD)
Mean
hospitalization
days
10.40 (27.73)
1.60 (5.65)
during previous year (SD)

p
0.015
0.018
<0.001
0.001

Average values were higher to patients of sample I on passive coping strategies
(denial - p <0.001, religious coping - p=0.003) and dysfunctional coping strategies (mental
disengagement - p=0.010). (Table II)
Table II. COPE questionnaire - comparative results
Variable
Positive reinterpretation and growth - Mean
(SD)

Chronic hepatitis C
sample (N=55)
11.87 (2.53)

257

Other acute infections
sample (N=55)
12.67 (2.11)

p
0.075

Variable
Mental disengagement - Mean (SD)
Focus on and venting of emotions - Mean (SD)
Use of instrumental social support - Mean
(SD)
Active coping - Mean (SD)
Denial - Mean (SD)
Religious coping - Mean (SD)
Humour - Mean (SD)
Behavioural disengagement - Mean (SD)
Restraint - Mean (SD)
Use of emotional social support - Mean (SD)
Substance use - Mean (SD)
Acceptance - Mean (SD)
Suppression of competing activities - Mean
(SD)
Planning - Mean (SD)
Active coping strategies - Mean (SD)
Passive coping strategies - Mean (SD)
Dysfunctional Coping Strategies - Mean (SD)

Chronic hepatitis C
sample (N=55)
8.56 (2.74)
8.85 (9.94)

Other acute infections
sample (N=55)
7.35 (2.10)
8.24 (2.57)

0.010
0.263

11.49 (3.34)

11.16 (2.76)

0.576

11.98 (2.84)
7.84 (2.85)
12.44 (3.89)
8.16 (3.75)
7.02 (2.90)
10.33 (2.93)
10.71 (3.30)
4.82 (2.31)
11.18 (2.55)

12.18 (2.11)
5.91 (2.06)
10.16(3.97)
7.75 (3.39)
6.15 (1.63)
9.91 (2.60)
10.29 (2.79)
4.27 (0.95)
11.11 (3.18)

0.676
<0.001
0.003
0.541
0.055
0.430
0.475
0.470
0.895

10.42 (2.95)

9.91 (2.36)

0.320

12.33 (2.81)
55.76 (12.25)
54.82 (8.99)
29.25 (7.73)

13.05 (2.56)
55.35 (8.68)
51.02 (7.81)
26.00 (4.88)

0.159
0.917
0.019
0.031

p

Both samples had statistically significantly lower values as compared to the general
population regarding active coping strategies (p=0.010/<0.001), and patients with acute
infections had significantly lower scores for passive (p<0.001) and dysfunctional coping
(p<0.001) as well. (Fig. 1)

Figure 1. Scores for coping strategies in the 2 samples versus the general Romanian population

There are statistically significant differences between the two samples in all 9
syndrome-based samples of SCL-90. Subjects with liver disease have significantly higher
scores for overall subclinical and sometimes even clinical anxious, depressive or psychotic
disorders. Statistically significant differences between the two samples were also revealed for
anxious symptoms – sleep-onset insomnia, interrupted sleep and depression, respectively –
poor appetite, guilt and suicidal ideation. (Table III)
Table III. Comparative results of SCL-90 questionnaire
Chronic hepatitis C
Variable
sample (N=55)
Somatisation - Mean (SD)
1.09 (0.79)
Obsessiveness - Mean (SD)
0.96 (0.71)
Interpersonal sensitivity - 0.67 (0.66)
Mean (SD)
Depressiveness - Mean (SD)
0.92 (0.72)
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Other acute infections
sample (N=55)
0.65 (0.57)
0.44 (0.38)
0.31 (0.33)

0.003
<0.001
0.002

0.39 (0.43)

<0.001

p

Variable
Anxiety - Mean (SD)
Hostility - Mean (SD)
Phobic fear - Mean (SD)
Paranoid thinking - Mean
(SD)
Psychoticism - Mean (SD)
Poor appetite - Mean (SD)
Overeating - Mean (SD)
Sleep-onset insomnia - Mean
(SD)
Early morning awakening Mean (SD)
Restless or disturbed sleep Mean (SD)
Thoughts of death or dying Mean (SD)
Feelings of guilt - Mean (SD)
Global severity index GSI Mean (SD)

Chronic hepatitis C
sample (N=55)
0.71 (0.61)
0.71 (0.67)
0.38 (0.52)
0.56 (0.65)

Other acute infections
sample (N=55)
0.34 (0.28)
0.23 (0.28)
0.12 (0.20)
0.25 (0.35)

0.001
<0.001
0.006
0.006

0.52 (0.59)
1.00 (1.02)
0.35 (0.82)
1.09 (1.06)

0.14 (0.25)
0.45(0.72)
0.36 (0.78)
0.65 (0.97)

<0.001
0.002
0.694
0.026

0.76 (0.94)

0.53 (0.92)

0.186

1.29 (1.13)

0.64 (0.91)

0.001

0.27 (0.85)

0.01(0.13)

0.027

0.85 (1.08)
0.75 (0.29)

0.29 (0.53)
0.36 (0.19)

0.003
<0.001

p

All scales of the SF-36 questionnaire reveal statistically significant differences between
the 2 samples. (Table IV)
Table IV. Comparative results of the SF-36 questionnaire
Chronic hepatitis C
Variable
sample (N=55)
Physical functioning- Mean (SD) 66.97 (26.70)
Role physical - Mean (SD)
64.65 (32.68)
Bodily pain - Mean (SD)
65.90 (24.93)
General health - Mean (SD)
54.43 (20.36)
Vitality - Mean (SD)
58.52 (24.18)
Social functioning - Mean (SD)
72.04 (26.45)
Emotional role - Mean (SD)
68.78 (32.87)
Mental health - Mean (SD)
68.90 (20.87)
Physical Component Summary - 62.99 (20.89)
Mean (SD)
Mental Component Summary - 67.07 (22.64)
Mean (SD)

Other acute infections
sample (N=55)
89.45 (14.03)
82.95 (20.25)
81.81 (21.62)
71.36 (18.22)
68.97 (18.51)
84.31 (10.15)
85.00 (18.03)
77.27 (16.38)
81.39 (14.76)

<0.001
0.005
0.001
<0.001
0.022
0.011
0.024
0.021
<0.001

78.89 (14.07)

0.008

p

Weak to medium correlations were detected between psychiatric symptomatology and
coping strategies. For chronic hepatitis patients, the most significant are direct correlations
between emotion expression focusing and somatisation (rho=0.519, p<0.001), obsessivecompulsive elements, respectively (rho=0.503, p<0.001). Catharsis is regarded as a means to
reduce stress, anxiety, depression, frustration, including the feeling of isolation.
For chronic hepatitis patients, inverted correlations with values between -0.6 and -0.7
were obtained between somatisation and scales for vitality and the Physical Component
Summary (with the highest value rho= -0.692, p<0.001); depression and scales for general
health and the Physical/Mental Component Summary; obsessiveness/psychoticism and scale
for general health.
In the first sample, we identified, by ordinal logistic regression, that occupational
status of employee is involved in a small proportion in somatisation (Nagelkerke pseudoR2=0.282, p<0.001), anxiety (Nagelkerke pseudo-R2=0.270, p<0.001) and phobic-anxious
ideation (Nagelkerke pseudo-R2=0.265, p=0.002). In sample II, the occupational status of the
employee is involved weak only in somatisation (Nagelkerke pseudo-R2=0.162, p=0.007).
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DISCUSSIONS
Generally, chronic patients go through a period of denial, rejection of disease/reality,
as a defence mechanism aiming to reduce the disease-generated stress. Turning to religion in
the hope of healing or alleviation is especially involved during periods of disease activation
or when there is uncertainty regarding the evolution. As compared to the general population,
both samples are characterised by active coping strategies (restraint from action), behavioural
acceptance/disengagement at significantly lower levels reflecting a higher degree of
impulsiveness. Both samples also scored significantly higher than the general population in
psychoactive substance consumption.
In a paper published in 2011, the most frequently used coping strategies identified in
HCV patients were positive reassessment, seeking of social support and turning to religion,
with an increased use of avoidance strategies and decreased use of active strategies.[9] In
another review article of 2013, the following coping strategies in HCV patients were identified
– behaviour focused on problem-solving, followed by distraction, self-reassessment, religious
approach, cognitive avoidance, dissimulation and depression.[10]
Regarding the presence of a psychiatric impairment, chronic hepatitis C subjects have
significantly higher scores for anxious, depressive or psychotic subclinical disorders. An
aspect requiring attention is the presence of guilt and suicidal ideation, with high risk for
suicidal behaviour, especially considering that the sample in question exhibits a reduced
control of impulsivity and a tendency toward psychoactive substance consumption.
Literature data show that between 25% and over 50% of HCV-infected patients exhibit
signs of clinical depression and/or anxiety.[11] The genotype 1 of HCV could also be
associated with an increased risk for depression. [12] Sleep disorders occur in around 60% of
HCV patients, with increased rates of disturbed sleep, sleep apnoea, and possibly the restless
legs syndrome as well.[10] Extrahepatic manifestations in HCV infection usually include
central type fatigue (with a prevalence around 50%), somatic dysfunctionality perception,
sexual dysfunctions, depression and cognitive disorders.[10,13] Fatigue is more frequently
associated with older age, female gender, lack of family support, and psychological and
psychiatric comorbidities. [10,14] In 15-30% of chronic HCV patients discrete but still
significant neuro-cognitive defects may be present – hypoprosexia, hypomnesia, reduced
information processing and decreased speed in visual-motor processing.[10,11]
One of the aetiological mechanisms might be represented by the action of HCV on the
central nervous system, where viral replication has been detected, the changes in the
neurotransmitters located in the frontal white substance being correlated to hypoprosexia.
Another explanation might be the activation of cerebral inflammation. [10,11,15,16,17,18]
Additionally, the adverse effects of antiviral treatment are also involved – α interferon is
known to generate fatigability, headache, insomnia, irritability, depression and focusing
disorders.[19,20] Even the new schemes interferon free often causes insomnia and fatigability.
The limitations in our study are generated by the relatively small sample size and the
impossibility to extrapolate the results to all patients with HCV in Romania (as they rely on
patients under constant monitoring, receiving antiviral treatment, while the majority of
community patients are not diagnosed).
CONCLUSIONS
The study revealed scores for denial, religious approach, and mental disengagement
that were statistically significantly higher in patients with chronic hepatitis C versus those
with other acute mild infections, but both samples scored lower in active coping strategies
when compared to the general population in Romania. Chronic hepatitis C patients have
higher levels of psychiatric impairment (especially anxious-depressive) with a higher
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proportion of guilt and suicidal ideas, sleep disorders and a lower quality of life, as compared
to those with acute mild infections of other causes.
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Abstract
Background: The assessement of Prox-1 expression in molecular subtypes of breast cancer might bring
new prognostic data for approaching this pathology.
Patients and Methods: A retrospective study of 45 cases of ductal carcinomas diagnosed between 2009
and 2013, including 20 axillary lymph nodes metastasis, was performed. The primary tumors and their
corresponding lymph nodes were assessed histologically and immunohistochemically, taking into account the
tumoral grading,staging and patients' age.
Results: Out of 45 cases, 34 were luminal A. For these cases, the Prox-1 expression in tumor cells has
correlated with the peritumoral lymphovascular microdensity (p=0,06). Referring to the lymph nodes metastasis,
we observed a decrease of the Prox-1 expression in the lymphatic vessels and tumor cells, comparing to the
primary tumors.
Conclusion: The Prox-1 plays a key role in the tumor’s lymphangiogenesis process, its expression being
usable also as a prognostic marker in evaluating breast cancer.
Key words: molecular subtypes, breast cancer, metastases, lymphangiogenesis
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INTRODUCTION
Breast cancer is a heterogenous entity [1]. Similar to other neoplasia types, lymph
nodes metastases represent an important prognostic factor. It is well known that a raise in the
intratumoral and peritumoral lymphovascular micro density can be associated with an
unfavorable prognosis.Recent studies show that breast tumors have the capacity to induce the
remodeling of locoregional lymphatic vessels, and of the lymphatic network inside the
sentinel ganglion and inside any remote lymph nodes [2]. This increases significantly the risk
of tumor metastasis.
For lymphatic differentiation of endothelial cells, the presence of Prox-1 transcription
factor is necessary [3]. For the embryo, the Prox-1 expression is located in a subpopulation of
venous endothelial cells. The functional inactivity of Prox-1 is resulting in a cease of
development for the lymphatic vessels. For the adult, Prox-1 is exclusively expressed by the
lymphatic endothelial cells [4].
Prox-1 gene has been cloned by homology with the prosperous gene of Drosophila.
For the mouse, the functional inactivity of Prox-1 results in the death of the embryo and
determines alterations in the development of the crystalline, the liver and the lymphatic
vessels. For the null Prox-1 mouse, the sprouting and proliferation of lymphatic endothelial
cells take place, but the process is prematurely interrupted and the animal is bare of
lymphatic system [5].
Until now, the Prox-1 expression has been evaluated only at the lymphatic vessels
level, but also in relationship with different types of tumors: vascular tumors, pancreatic
tumors, ovarian tumors, colon cancer, and hepatocellular carcinoma [6-11].
Related to breast cancer, it has been observed that Prox-1 hypermethylation is
associated with the ER superexpression, also known as being an inductor of tumor
angiogenesis through VEGF stimulation. It seems that the hypermethylation of a certain CpG
region of Prox-1 gene is frequently encountered in breast cancers and is associated to a
decrease of the Prox-1 expression. Considering that a continuous decrease of the Prox-1
transcription starting from the primary breast tumors to the associated cerebral metastases
has been observed, we can assume that Prox-1 expression is involved in the evolution of
breast cancer and might represent a distinct marker for the remote metastases [12].
Furthermore, the Prox-1 supraexpression at the blood vessels level is accompanied by the
reprogramming of the vascular endothelial cells’ transcription with the entire modification of
their phenotypes and the steering towards the lymphatic endothelial cells [13].
For a better understanding of the interaction between Prox-1 gene and the vascular
endothelial and lymphatic cells, as well as for the ways through which this is involved in the
breast tumors’ metastasis process, additional studies are necessary.
Starting from these considerations, we have decided to evaluate the Prox-1 expression
from the endothelial cells and the tumor cells of the molecular subtypes of breast cancer.
MATHERIAL AND METHODS
1. Patients
45 patients that had radical modified mastectomy diagnosed with invasive ductal
carcinoma between 2009 and 2013 have been included in this study. The average age of
patients was 52 years (38-82 years). Out of these cases, 20 presented metastases in the axillary
lymph nodes. For the immnuohistochemical assessement we selected the biggest lymph node
(3,5 cm diameter).
The paraffin blocks were obtained from Pathology Department of Oncology Institute,
Chisinau. All procedures were done according with the principles of the Declaration of
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Helsinki and were approved by International Review Board of”Victor Babeș"University of
Medicine and Pharmacy, Timișoara.
2. Specimen processing
Surgical specimens were fixed in 10% buffered formalin for 48 hours and paraffin
embedded. Five m thick step sections were performed for each case. One slide from each
case was stained with hematoxylin-eosin, for the pathologic diagnosis. The grading was
performed according to Scharf Bloom Richardson score [13] and the staging according to
TNM staging system.
3. Immunohistochemistry
Immunohistochemical techniques included heat-induced epitope retrieval with Bond
Epitope Retrieval Solution 2, a ready-to-use, pH 9.0 solution (Leica Biosystems, Newcastle
Ltd, Newcastle UponTyne NE 12 8EW, U. K.) for 20 minutes. The immunohistochemical
technique continued with the blocking of the endogeneous peroxidases, using hydrogen
peroxide 3% for 5 minutes. Incubation with VEGF-A primary antibody (clone A20, Santa Cruz
Biotechnology, dilution 1:100) had a duration of 20 minutes. The Bond Polymer Refine
Detection System (Leica Biosystems, Newcastle uponTyne, UK) was used for visualisation. 3,3
diamino-benzidine dyhidrochloride was applied as chromogen and hematoxyline was used
for counterstain. The entire immunohistochemical procedure was performed with Leica
Bond- Max (Leica Biosystems, Newcastle uponTyne, UK) autostainer.
4. The assessement of Prox-1 staining
PROX1 assessement in tumoral cells and endothelial cells was performed by
quantification of nuclear immunostaining.
5. Statistical analysis
Pearson’s test was applied to assess the relationship between clinico-pathological
parameters and Prox-1 expression in primary breast tumors and their corresponding axillary
lymph nodes metastases. P-values of less than 0.05 were considered statistically significant.
All statistical analysis was performed using the commercially available SPSS 22.0 software for
Windows.
RESULTS
From the morphology point of view, all 45 breast tumors included in the study have
been identified as infiltrative ductal carcinomas. The tumors’ dimensions varied between 1.5
and 11 cm. Grossly, they were solid, white, firm and poorly circumscribed.
34 (75,55%) cases were luminal A subtype, 5 (11,11%) luminal B cases, other 5 (11,11%)
HER2neu cases and last one of the cases (2,22%) has been triple negative.
In percentages, the distribution for breast tumor subtypes case has been rendered in
fig 1.
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Figure 1. Percentage distribution of breast cancer molecular

Out of the total of 45 cases of breast carcinomas included in the study, 20 (44,44%) of
them have been accompanied by metastases at axillary lymph nodes level. Related to the
breast tumors molecular types, out of the 34 luminal A cases, 14 have been lymph nodes
metastases; all 5 luminal B cases included in the study have been accompanied by metastases;
2 out of 5 Her 2+ cases have been associated to metastases and the only triple negative case
did not present any lymph nodes metastases. The distribution for the number of cases of
breast tumors accompanied by lymph nodes metastases in relationship to the total number of
cases included in the study was illustrated in figure 2.

Figure 2. The distribution for the number of cases of breast tumors accompanied by lymph nodes metastases in
relationship to the total number of cases included in the study

For all primary tumors included in the study, the immunoreactivity for Prox-1 has
been detected at the nuclear and cytoplasmic level, both in the tumor cells and at the
lymphatic endothelium level, figure 3.
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Figure 3. Prox-1 expression at nuclear and cytoplasmic level; A. in tumor cells; B. at the endothelial cells level
(arrow) from the primary tumor, X1000, immersion

For the intratumor lymph vessels and the tumor cells that expressed Prox-1 we have
obtained a significant correlation from statistic point of view (p=0,05).
As part of the primary tumors’ observation, we have noticed the tendency of lymph
vessels towards the formation of secondary lumens, which demonstrates that the positive
Prox-1 lymphatic endothelial cells are active (Figure 4, figure 5).

Figure 4. Positive Prox-1 endothelial cells with the
tendency towards forming secondary lumens, nuclear
immunomarking, image captured at the primary tumor
level, X400

Figure 5. Positive Prox-1 endothelial cells with the
tendency towards forming secondary lumens, nuclear
immunomarking, image captured at the primary tumor
level, X1000, immersion

Regarding the tumor edge, we have obtained a weak correlation, statistically
insignificant (p= -0,08) for the Prox-1 expression in the tumor cells and the peritumoral
lymphatic vessels (figure 6).

Figure 6. Positive Prox-1 tumoral cells, nuclear immunomarking, at the level of tumor edge, X400
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In the current study, the most numerous evaluated cases proved to be luminal A type
(34 - 75,55%). Due to this we have recorded a high correlation from statistical point of view
between the Prox-1 expression inside the tumor cells and the lymphatic vessels (p=0,05). Also,
for the luminal A cases, the Prox-1 expression inside the tumor cells has correlated with the
peritumoral lymphovascular microdensity (p=0,06).
Regarding luminal B cases included in the study, Prox-1 expression inside the tumor
cells has not significantly correlated from statistical point of view with the lymphatic vessels
which have expressed this marker.
Referring to lymph nodal metastases, we have observed a decrease of the Prox-1
expression in comparison to the primary tumors, both at the lymphatic vessel level and at the
tumor cell level.
Table 1. The correlation between clinico-pathological parameters and Prox-1 expression in primary breast tumors
and their coorresponding axilary lymph node metastases
Case
Age
Histological
TNM stage Primary tumor
Axillary lymph node
number
grade
metastasis
Tumoral
Lymphatic
Tumoral
Lymphatic
cells
endotelial
cells
endotelial
cells
cells
1
39
G2
T1N1M0
22
10
18
7
2
45
G3
T3N1M0
26
18
16
8
3
42
G2
T2N1M0
24
16
19
9
4
65
G2
T2N1M0
22
14
17
11
5
57
G1
T1N1M0
16
12
12
8
6
53
G2
T2N1M0
18
11
15
7
7
42
G2
T1N1M0
9
5
6
4
8
51
G3
T2N1M0
13
11
11
6
9
66
G3
T4N1MX
28
22
18
12
10
72
G3
T3N1M0
22
13
17
8
11
75
G2
T2N1M0
14
11
4
2
12
59
G1
T2N1M0
12
7
5
2
13
63
G2
T2N1M0
6
4
4
1
14
69
G2
T1N1M0
8
4
6
2
15
71
G2
T2N1M0
15
11
12
8
16
41
G1
T1N1M0
5
3
3
1
17
54
G3
T2N1M0
10
6
7
2
18
78
G3
T3N1MX
19
15
11
8
19
81
G3
T4N1MX
33
27
19
11
20
46
G2
T2N1M0
13
9
8
16

DISCUSSION
Distant metastases represent an important prognostic factor in breast cancer [13]. Not
to be neglected also the micrometastases that are present even since the moment the
diagnostic is set, but which can’t be detected during a routine histopathological check [4]. It
has
been
proven
that
an
increase
of
intratumoral
and
peritumorallymphovascularmicrodensity is accompanied by an unfavorable prognosis. Also
carcinoma cells within the breast tumors can induce the remodeling of locoregional lymphatic
vessels, significantly increasing the risk of tumor metastasis [2]. Therefore, the
implementation of new diagnostic and prognosis markers is required for approaching this
pathology.
For lymphatic differentiation of the endothelial cells, the presence of Prox-1
transcription factor is necessary (prosperohomeobox 1 protein), [13].
Concerning the breast cancer, it has been proven that Prox-1 hypermethylation is
associating the ER superexpression, the last one being an inductor for tumor angiogenesis.
Therefore it seems that Prox-1 expression is involved in breast cancer evolution. Also, Prox-1
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can be used as distinct marker for remote metastases.On the other hand, it seems that Prox-1
hypermethylation is accompanied by the decrease of this gene’s transcription. This has been
observed for primary breast tumors, with a high degree of metastases and mostly in cerebral
metastases of breast cancer [12].
Starting from these observations, recent studies focus on the Prox-1 gene application
as therapeutically target for breast cancer.
In the current study we have observed that Prox-1 expression for carcinoma cells
inside
the
primary
tumor
seem
to
positively
influence
intratumorallymphovascularmicrodensity. Therefore we have obtained a statistically
significant correlation (p=0.05) between positive Prox-1 tumor cells and the number of
intratumoral lymphatic vessels. Likewise, out attention has been drawn by the intratumoral
lymphatic vessels, Prox-1 positive, that had the intention to form secondary lumens. This
demonstrates that the positive Prox-1 lymphatic endothelium cells are active.
Relating to the molecular subtype, in the breast cancer luminal A subtype, the Prox-1
expression within the tumor cells has correlated significantly at statistical level with the
peritumorallymphovascularmicrodensity (p=0,06).
Versmold and his assistants have notice a decrease of Prox-1 expression inside breast
tumors in comparison to normal breast tissue from a histological point of view [14]. Also, for
the current case we have observed a decrease of Prox-1 expression, this time in lymph nodal
metastases, in comparison to the corresponding primary tumors.
CONCLUSIONS
The results of this study suggest that the Prox-1 expression inside the tumor cells
positively influence intratumoral lymphovascular microdensity for the luminal A subtype of
breast cancer. Given the importance of lymphatic metastases for breast cancer, Prox-1
expression could be used as a prognostic marker in approaching this pathology.
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Abstract
Aim: The aim of the paper was to analyze the dietary intake from kindergartens with extended schedule
from Mures, in reference to the national and international legal recommendations.
Methods: We conducted an observational study between February – June 2016, in Mures County,
Romania. The sample analysed in the study consisted of 18 kindergartens. For the quantitative analysis of the
menus, we have used the daily food records during 10 days. Results: We observed a significant overshoot of
protein and lipid, and an increased caloric intake due to the high amount of carbohydrates. The energy
requirements recommended by the Romanian Ministry of Health, were exceeded in 95% of the 180 menus
monitored, while in 83.33% an excess in the level of proteins was recorded as well. Conclusions: The nutrition of the
preschoolers enrolled in kindergartens with extended schedule from Romania, does not comply with the national
dietary recommendations and neither international ones, therefore a closer monitoring of the institutions is
required.
Keywords: school, energy intake, lipids, obesity, kindergartens menu
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INTRODUCTION
The recommendations on preschool nutrition are constantly reviewed and amended to
ensure proper physical and mental development, due to the worldwide phenomenon of
obesity encountered in preschool groups (1,2). According to WHO (World Health
Organization) more than 50% of European people are obese or overweight, the number of
overweight children being constantly increasing, the real percentage of children aged
between 0 and 9 years old with obesity being unknown in Romania (3). However, it is known
that between 2009 and 2010, 52% of children aged 11 years old were overweight in this
country (4). Thus, both on a national and a European level, there are laws set up to ensure
proper nutrition in educational institutions. In Romania, the current laws are in effect since
2008, without any changes made to them until present (5).
The nutritional recommendations provided by the national legislation do not comply
with the current recommendations of the experts in the field of dietetics or with the national
recommendations applied by other nations (5,6,7). In the last 9 years here in Tirgu-Mures we
started the first Nutrition and Dietetics license programs with help of specialists from all over
the world (like Europe, USA, Canada) and we are working on developing of new standards
and requirements in order to sustain a healthy nutrition and a healthy population through
our dietitians.
Because Romania is a developing country, during the last decade, a transition can be
seen from classical nutrition to a highly processed diet, with higher amounts of sugars and
saturated fats, same as a general increase in the body weight of population, especially
children (8,9,10). The excessive consumption of refined foods influences the national obesity
curve, which follows an upward trend for adults, due to adipocyte hyperplasia at a young
age, and a subsequent hypertrophy of the fat cells (11,12).
In Romania the level of obesity has an increasing trend in the last ten years and it
shows us the purpose to investigate the causes (4,5,10,13). Nutritional education, theoretical
and, most importantly, practical, at this age is very important for acquiring tastes and
developing correct eating habits, which will mark the evolution of the children and their lives
as future adults. Also the training of kindergarten managers, school physicians and
nutritionists it has to be improved, and the knowledge and cooking habits of chefs to be
adapted to children’s nutritional and growth requirements.
The purpose of this paper is to evaluate the dietary intakes (lipids, proteins,
carbohydrates, energy value) from the kindergartens with extended schedule from Mures
county, Romania, by relation to the intake values recommended by law.
METHODS
A retrospective study was conducted between February – June 2016 in Mures County,
central Romania. The analysed sample consisted of 18 kindergartens with extended schedule
(between 8 to 18 o’clock daily, except Saturdays and Sundays) from Mures county, which is
the total number of this kind of public kindergartens currently activating in this area.
For the quantitative analysis of the menus, we have used the daily food records during
two weeks time (10 days), also the exact quantities of product used/day and the number of
children present in kindergarten each day, making it possible to calculate the total
macronutrients and calories offered to one individual.
Knowing the exact quantity of product acquired by the institution per day (x) and the
total number of children present each day (y), the quantity offered to each pre-schooler (z)
could be determined, as follows: z=x/y. For each food item consumed by a single individual,
the amount of constituent macronutrients has been determined and thus, the quantity of
carbohydrates, proteins, fats and calories offered to each pre-schooler during the same spent
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in the institution. The food was transformed into nutrients by using the food composition
table approved by the Ministry of Health from Romania (13). Since kindergartens provide the
children only two main meals and two snacks, the comparison was made to 75% of the
national and international RDI (recommended daily intake) for one full day.
For comparison we used the dietary recommendations (2003-2016) from Romania
(Ro), United States of America (USDA), Australia (AU), United Kingdom (UK), European
Union (EU) and World Health Organization (WHO), some of these being similar (5,14).
Because the institutions included in this research do not differentiate between the amounts of
food relative to age (the amounts remain unchanged for all age groups) the average
recommended values for the age groups 3-4 and 5-6 years were used.
The caloric percentage distribution considered normal in this study was 15% for
proteins, 30% for lipids and 55% for carbohydrates.
Data were statistically analysed by using GraphPad Prism 7.0. The differences
between the national and international recommendations and the data from the kindergartens
included in this study, were determined by using Wilcoxon signed-rank test. To see if there is
a mutual influence between macronutrients, the Spearmen rank correlation coefficient was
calculated. The confidence interval used in all applied test was 95% and the level of
significance was set at α=0.05.
We confirm that we obtained the agreement to evaluate the menus from the Manager
of each institution monitored, but in order to preserve the confidentiality of the institutions
included in our study, every kindergarten has been assigned a random code from K1 to K18.
RESULTS
The analysis of the menus revealed a minimum energy level of 924 calories and a
maximum one of 2674 calories, the descriptive analyse being shown in Table 1, where the
amounts are expressed in kilocalories, along with the recorded amounts of macronutrients,
expressed in grams in Figure 1.
Table 1. Descriptive data of the analysed menus

75% Percentile

Median

25% Percentile

Median

75% Percentile

Proteins

25% Percentile

75% Percentile

Lipids

Median

25% Percentile

Median

75% Percentile

Carbohydrates

25% Percentile

Calories

K1

1622

1692

1814

749

811.3

1010

553.8

613.9

672

202.5

229.4

252.8

K2

1420

1662

1763

797.8

855.1

984.4

428.8

496.2

590.6

193.7

195.5

215.8

K3

1774

2361

2414

1003

1189

1417

568.6

796.5

840.4

241.3

248.4

259.9

K4

2105

2315

2649

1001

1099

1293

833.8

1009

1046

233.6

252.3

299

K5

1268

1390

1532

753.6

825.2

871.9

336.8

427.2

547.7

152.2

159.7

195

K6

1466

1545

1694

937.1

1015

1044

411.3

484.2

530.4

185.6

199

209

K7

1565

1616

1769

811.6

823.5

927.2

523.4

550.1

671.9

199.7

217.8

236.7

K8

1387

1445

1522

680.3

745.5

829.5

393

493.6

577.3

177.8

188.2

205.3

K9

1281

1452

1582

719.3

840.6

912.4

333.1

418.1

565.8

183.7

206

219.1

K10

2094

2158

2271

1171

1183

1318

610.4

691.5

809.4

234

258.1

265

K11

1557

1593

1763

745.5

850.3

893.4

510.9

595.8

728

185.7

199.6

219.9

K12

1447

1498

1538

629.1

661.5

730.2

445.4

515.4

551.8

196.7

210.7

285

K13

1054

1231

1468

544.2

729.6

912.1

294.8

380.6

439.4

143

160.6

203.4

K14

1215

1581

1594

624.9

755.5

967.3

409.6

452

600.5

163.8

195.6

216.7
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75% Percentile

Median

25% Percentile

Median

75% Percentile

Proteins

25% Percentile

Lipids

75% Percentile

Median

25% Percentile

Median

75% Percentile

Carbohydrates

25% Percentile

Calories

K15

1205

1355

1589

693.5

858.8

976.2

322.4

375.6

435.9

169.8

197.9

211.3

K16

1397

1529

1677

613.8

754.2

845.4

500.3

615.7

716.4

175.8

221.2

264

K17

1379

1496

1669

635.2

784.4

876.3

367.7

499.1

659.6

174.8

200.4

242.2

K18
1413
1499
1622
582
703.7
887
482.9
Gener
al*
1429
1566
1764
722.6
839.8
1007
428.7
Legend: K1-K18 are the 18th Kindergarten’s monitored
*General = represents the values for the entire sample (180 menus)

628.4

739

197.6

214.5

236.1

538.6

681.3

186.6

206.4

238.5

Figure 1. Nutrients composition of the analyzed menus (mean±SD)

Overall it can be seen that in 95% of the menus (n=171), the Romanian Ministry of
Health’s recommendations about energy requirements was exceeded, in 83.33% of cases
(n=150) an exceeding protein level being also recorded. Also, from the 180 individual menus
that were analysed, it was observed that in 80.56% (n=145) of it the total amount of lipids
exceeded the maximum level allowed in Romania, fact observed in the case of carbohydrates
too, an excess being recorded in 93.33% of the menus monitored.
Table 2 represents the individual comparisons, between the actual caloric content of
the menus used by the institutions, and the amounts recommended by law in Romania, the
United States of America, the United Kingdom, the European Union and the World Health
Organization.
Table 2. Menus energy value correlated to national and international recommendations

K1
K2
K3
K4

RO and USA
Discrepancy
-528.7
-499
-1198
-1152

P value
0.0058
0.0058
0.0058
0.0058

UK and WHO
Discrepancy
-631.7
-602
-1301
-1255
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P value
0.0058
0.0058
0.0058
0.0058

EU
Discrepancy
-633.7
-604
-1303
-1257

P value
0.0058
0.0058
0.0058
0.0058

K5
K6
K7
K8
K9
K10
K11
K12
K13
K14
K15
K16
K17
K18

-227.4
-382.3
-453.3
-281.5
-289.1
-994.7
-430
-334.5
-68.09
-418.3
-191.9
-366.3
-333.5
-335.6

0.0141
0.0058
0.0058
0.002
0.002
0.002
0.002
0.002
0.3223
0.002
0.0098
0.0039
0.0039
0.002

-330.4
-485.3
-556.3
-384.5
-392.1
-1098
-533
-437.5
-171.1
-521.3
-294.9
-469.3
-436.5
-438.6

0.0058
0.0058
0.0058
0.002
0.002
0.002
0.002
0.002
0.0371
0.002
0.002
0.002
0.0039
0.002

-332.4
-487.3
-558.3
-386.5
-394.1
-1100
-535
-439.5
-173.1
-523.3
-296.9
-471.3
-438.5
-440.6

0.0058
0.0058
0.0058
0.002
0.002
0.002
0.002
0.002
0.0371
0.002
0.002
0.002
0.0039
0.002

For the quantitative determination of macronutrients, Wilcoxon signed-rank test was
applied, to see if there are significant differences between the legal nutritional
recommendations and the recorded data. (Table 3) The represented data are expressed in
grams.
Table 3. The amount of macronutrients correlated to national and international recommendations

RO
UK
SUA
WHO
EU

Discrepancy
P value (two tailed)
Discrepancy
P value (two tailed)
Discrepancy
P value (two tailed)
Discrepancy
P value (two tailed)
Discrepancy

Proteins
-8.33
< 0.0001
-37.33
< 0.0001
-35.33
< 0.0001
-37.33
< 0.0001
-37.33

Lipids
-13.91
< 0.0001
-26.91
< 0.0001
-23.91
< 0.0001
-26.91
< 0.0001
-26.91

Carbohydrates
-59.83
< 0.0001
-100.8
< 0.0001
-89.83
< 0.0001
-100.8
< 0.0001
-100.8

P value (two tailed)
< 0.0001
< 0.0001
< 0.0001
Legend: RO = Romania, UK = United Kingdom, England, SUA = United States of America, WHO = World Health
Organization and EU = European Union

Regarding the caloric percentage distribution, we saw a mean value of proteins of
13.24±2.19%. The percentage of lipids from the menu had a recorded average of 34.26±7.21%,
and the one of carbohydrates 53.47±8.15%. In case of all nutrients percentages it was observed
a significant discrepancy from the recommendation, for proteins and lipids being recorded a
P<0.0001, and for carbohydrates P=0.021. The discrepancies obtained by comparing the
median of the values from our kindergartens with does recommended by all the nations
where: for proteins 1.81, for lipids -3.35, and for carbohydrates 1.34.
A mutual interaction was observed between macronutrients, as follows: an increase in
the amount of protein was correlated with an increased intake of fat (P<0.0001) and
carbohydrate (P<0.0001); the same correlation is valid for the relation between lipids and
carbohydrates (P<0.0001).
DISCUSSIONS
The food items quantities where collected through daily food records, which are fact
sheets containing the exact total quantity purchased and used by the kindergartens in that
day. This fact sheets have been kept by the administrative and accounting departments of
each institution for an indeterminate period of time.
The recommendations regarding preschoolers’ are constantly amended, but there is an
observable discrepancy between the daily recommended intake endorsed by the different
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countries mentioned above, the only ones complying with the World Health Organization’s
recommendations being the United Kingdom. Anyway, the majority of school canteens were
not complying with state guidelines, that means it is needed to build the capacity for schools
to improve food supply, menu’s evaluation and cooking skills (12,14).
It has been observed that 94.44% (n=17) of the sampled institutions involved in
preschool education have exceeded the medium values recommended by the Romanian
Ministry of Health and the USA and that 100% of them are exceeding the recommendations
used by the UK, AU, EU, and WHO. Constant excess of the caloric intake of preschoolers
enrolled in kindergartens puts them at risk of accelerated fat cell growth and multiplication,
parallel to high leptin levels. An exaggerated intake of very dense caloric foods leads to a
subsequent increase in appetite and a decrease in the ability to maintain a normal bodyweight
(15,16,17,18).
Thus, similar results were obtained during a study conducted in Poland, thereby the
total caloric ratio was exceeded due to excess of proteins and lipids consumption during the
daily nutrition program (19). At the same time, exceeded energy requirements were reported
in six different cities from China due to high fat consumption, while in Brasilia was reported a
failure in meeting the energy needs of the children (20,21).
Comparing our data with those obtained by the researchers from Korea (22) and
Serbia (23), we can see that even if there are kindergartens which do not comply with the legal
recommendations, in their country, the meals are according to the child needs. The only
problem found in their menus was the distribution of the food groups, thing that was not
analysed in this research.
In case of proteins, the actual intake is significantly exceeding the dietary
recommendations for this age groups (P<0.0001). The main sources of proteins found in the
menus where meat (poultry and pig), eggs and cheese. This excessive protein intake increases
the stress on the liver because of the high necessity of deamination and the increase in urea
production, necessary for extracting the excess nitrogen. A higher than recommended protein
consumption can result in hyperacidosis, elevated ammonia and insulin levels, nausea,
vomiting and/or diarrhea (24,25). This demonstrated excess of consumed proteins, is putting
the children on a higher risk to develop weight gain abnormalities like obesity or overweight.
It is demonstrated that the period from 5 to 6 years of age represents one of the most sensitive
periods for the connection between protein intake and body obesity (26). Most of all, it is
important that in the first phase of a high protein intake the adiposity can remain unmodified
but the body mass index can grow up faster after an early adiposity rebound (27).
The analysis of the menus served in the kindergartens with extended schedule has
shown a significant increase of lipid intake, from both vegetal (sunflower oil and spreadable
vegetable fats) and animal (read meat, butter, sour cream) sources. Researches said that an
increase of the total lipid proportion in the diet can negatively influence the levels of
triglycerides in the blood, can lead to an increase in the caloric value of the meals, being a
significant factor for excess weight and associated cardiovascular disorders. Yet, school-aged
children are not commonly included in health and nutrition surveys, especially in developing
countries (28,29).
Constant intake of excess carbohydrates, through the process of stocking the unusable
quantity as fat, is another factor for the increase of child obesity rates and other related
disorders, such as high blood levels of cholesterol, hypertension and other cardiovascular
disorders (30). High intake of simple carbohydrates has been shown to overstrain the body, in
other publication of interest from Poland and Serbia (16,17,23).
The dietary excess based on high saturated fats and simple sugars, a reported deficit in
vitamin intake coupled with a high protein availability will eventual impose an increase in
body weight and disrupt the carbohydrate metabolism in the body and lead to an increased
body weight later in life, studies reporting an increased prevalence of obesity among
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adolescents who were overweight during the preschool period. Important elements included
as a result of such nutritional determinations include nutrition program, physical activity and
health education, actions carried out in numerous similar cases with a direct result over the
child’s nutritional practice (1,2,25).
CONCLUSIONS
The food intake of preschoolers enrolled in kindergartens with extended schedule
activating in Mures, Romania, does not comply with the recommendations issued by the
Romanian Ministery of Health, or the ones issued by the European Union or the World
Health Organization. The disagreements are due to the excess of calories based on an
increased intake of both proteins and other macronutrients, the high variation coefficient
pointing towards a significant overshoot of the recommended intake.
We recommend that at a national level, a community nutritional intervention plan has
to be endorsed and applied in kindergartens, with the goal of educating the personnel
involved in creating the menus, in order to optimize the health and nutritional status of the
children. We suggest a recipe book to be created and used together with special
gastronomical guidelines by all the kindergartens in the country, in order to increase the
efficacy of the nutritional intervention plan.
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Abstract
Osteonecrosis of the jaw is a disease in which an area of the jaw is not covered by soft gingival tissue. The
disease must have a duration of more than eight weeks to be considered ONJ. When the bone is exposed in the
oral cavity, it is no longer sufficiently vascularized and starts to necrose. ONJ most frequently occurs after an
invasive (surgical) dental procedure such as dental extraction. ONJ can develop in patients with viral infections
such as herpes zoster, in those under radiotherapy of the head and neck (radiation osteonecrosis), in patients with
osteomyelitis (bone infection) and persons on corticosteroid therapy
Keywords: bisphosphonates, osteonecrosis jaw, treatment
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INTRODUCTION
Bisphosphonate therapy for osteoporosis, bone metastases, Paget's disease etc., have a
number of benefits to the quality of life of the patient, the evolving of localized or generalized
bone degradation. In addition to these benefits, any treatment involves risks and side effects
that may occur. It is very important for the dentist general to know these types of drugs in
detail and to keep monitoring the patients undergoing treatment and to identify possible
changes in the jaw bone.
In addition to the substantial benefits of these types of medicines, there is, of course,
the possibility of risk. In the early 2000s, when zolendronate was introduced into the market
and often being administered to patients with bone pathologies, cases of necrosis exposed
bone in the oral cavity in patients during treatment with intravenous bisphosphonates were
reported (1). Novartis, a manufacturer of injectable bisphosphonates (zolendronate and
pamidronate), admitted and subsequently changed the possibility of jaw bone necrosis in the
drug prospectus. In this regard, professional care and close monitoring of these groups of
patients receiving bisphosphonates both per se and as an injection (2) have been indicated.
PREVALENCE OF OSTEONECROSIS OF THE JAW
Prevalence of osteonecrosis of the jaw in the case of oral bisphosphonate
administration
Oral bisphosphonate administration to patients diagnosed with osteoporosis has good
cell efficiency and positive clinical results. This is reflected in the treating doctors’ option to
prescribe this form of treatment. Osteonecrosis of the jaw also develops in this category of
patients with oral administration, but the risk is significantly diminished compared to that of
patients receiving injectable bisphosphonates.
The pharmaceutical manufacturer Merk, which produces alendronate among other
pharmaceutical products, provided in a report data regarding the prevalence of osteonecrosis
of the jaw: 0.7/100,000 patients/year (3,4). These data were summarized in statistical data
based on the reported cases and the incidence of avascular bone necrosis. Patients on
treatment with alendronate administered weekly have an incidence of osteonecrosis of 0.010.04% (5). If the general dental practitioner is not informed about these aspects of
bisphosphonate therapy and performs surgical dental procedures such as extractions or other
invasive alveolar bone procedures in the oral cavity, the prevalence of osteonecrosis of the
jaw is higher than 0.09-0.34% (6).
Prevalence of osteonecrosis of the jaw in the case of injectable bisphosphonate
administration
Injectable bisphosphonate treatment has benefits on the underlying disease in the
human body, as well as marked side effects. The literature data regarding the prevalence of
bone osteonecrosis due to injectable treatment are retrospective and do not provide accurate
information about the incidence of this pathology. In terms of percentage, the risk of
development ranges between 0.08-0.12%, being higher compared to oral bisphosphonate
treatment. It is estimated that over the next period, the proportion of this disease will increase
as the number of osteonecrosis cases becomes increasingly visible, and more and more cases
are reported (7).
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CLINICAL ASPECTS OF OSTEONECROSIS OF THE JAW
Osteonecrosis of the jaw is a disease in which an area of the jaw is not covered by soft
gingival tissue. The disease must have a duration of more than eight weeks to be considered
ONJ. When the bone is exposed in the oral cavity, it is no longer sufficiently vascularized and
starts to necrose. ONJ most frequently occurs after an invasive (surgical) dental procedure
such as dental extraction. ONJ can develop in patients with viral infections such as herpes
zoster, in those under radiotherapy of the head and neck (radiation osteonecrosis), in patients
with osteomyelitis (bone infection) and persons on corticosteroid therapy (8).
Clinically, ONJ appears as an exposed hypodynamic bone area, with a decrease of
biomechanical competence, tissue dehiscence, chronic bone devitalization, hypocellularity,
bone lysis observed radiologically (9,10), located in the maxillary, mandibular or palatal bone,
with delayed or no healing over a period of 6-8 weeks (11,12), having several evolution stages
(Table I). In 80% of the cases, the lesions are painful, characterized by a sensation of burning,
and 69% of the cases occur following dental extraction surgery or other dental alveolar
surgeries (13). ONJ is not a new pathological entity; in the past, the development of
mandibular bone lesions was associated with head and neck radiation, osteomyelitis and
even corticosteroid treatment (14,15).
Table I. Classification of osteonecrosis of the jaw depending on the presentation stage
Stage 0
Lack of exposure of necrotic bone
-Asymptomatic exposed necrotic bone in the oral cavity
Stage 1
-Presence of a single intra-oral fistula
-Exposure of a necrotic bone segment in the oral cavity associated with
Stage 2
pain and local infections
-Exposure of necrotic bone in the oral cavity associated with pain,
inflammation, abscess
Stage 3
-Multiple intra-oral fistulas
-Radiologically: extensive osteolysis
-Exposure of necrotic bone associated with pain
-Infections associated with inflammation and even abscesses
-Pathological bone fractures
Stage 4
-Naso-oral fistula
-Extra-oral fistulas
-Radiologically: osteolysis extending to the basilar margin of the
mandible

PARACLINICAL ASPECTS OF ONJ
According to the definition, ONJ is characterized by the presence of an unhealed area
in the oro-maxillo-facial region, with bone exposure for more than 8 weeks after dental
surgery. This is characterized by tissue dehiscence, chronic bone devitalization,
hypocellularity, bone lysis observed radiologically (16,17), infection, possibly the presence of
purulent secretion, altered sensations (for example, a sensation of dumbness or heaviness)
(18). Described for the first time in 2003, BRONJ is generally defined as the transmucosal or
transcutaneous exposure of the jaw for at least eight weeks, a history of bisphosphonate
administration and no history of head and neck radiation (19,20,21).
Biologically, the jaw has a higher blood supply compared to other bone structures and
thus, bone remodeling occurs more rapidly because of daily mechanical stimulation caused
by mandibular teeth during mastication. Another factor that favors osteonecrosis in this
location is that mandibular arteries are terminal arteries. These circumstances, along with the
frequent presence of dental disorders and odontological therapy which is aggressive for bone,
explain the high risk of mandibular necrosis, and the fact that the bone is separated from the
oral cavity by a thin mucosal layer increases the risk of infection given by the presence of
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necrotic bone (18). Despite bisphosphonate administration by oral route, lesions of the oral
mucosa can appear (apparently resulting from the disadvantage of direct contact).
In one of our studies, we focus on clinical and radiological aspects of bisphosphonaterelated osteonecrosis of the mandible, as well as on the presentation of three clinical cases
with BRONJ. In 2003, Marx described 36 cases of exposure of necrotic jaw bone detected in
patients treated with intravenous bisphosphonates, as part of cancer treatment. 78% of the
cases with painful exposure of the jaw occurred following dental extractions, and 22% were
spontaneous (Marx 2003) (16).
For a clear and accurate diagnosis, diagnostic X-rays should be performed to certify
the presence of BRONJ stages. Current studies show the need for radiological investigations
in BRONJ and also provide data such as case reports or case studies, following which various
stages of BRONJ are described in patients with associated diseases (22,23,24). There are
several types of X-rays used for a clear and accurate BRONJ diagnosis.
Plain radiographic film – one of the most frequently used radiographic methods in
current dental practice is plain radiographic film. This category includes retroalveolar X-ray
and orthopantomography (OPT, panoramic X-ray), which provide data on lamina dura
thickening, osteosclerosis, osteolysis, diffuse sclerosis, dense bone tissue, subperiosteal bone
deposition, postsurgical remodeling failure, deficient healing or even the lack of healing at the
extraction sites (25,26,27). The association between clinical signs and radiological BRONJ
stages has shown that the initial stage presents alveolar margin sclerosis with lamina dura
thickening. As BRONJ progresses, it seems that the degree of sclerosis increases. Stages 3 and
4 show clear radiological evidence of a narrowing of the mandibular canal, and patients can
present clinical signs of paresthesia (25).
Computed tomography – over the past years, CBCT X-rays have become increasingly
popular in oral and maxillofacial surgery. A great advantage of CBCT is three-dimensional
(3D) access to bone structures at a very high resolution. Radiation exposure is higher than for
retroalveolar X-ray or OPT, but lower than for multislice computed tomography (MSCT) (23).
Cone beam computed tomography is an indispensable radiological diagnostic method for
BRONJ. CBCT provides accurate data, which in most cases can seem confusing or unclear on
a plain radiographic film. A correlation between the sensitivity of cone beam computed
tomography and panoramic X-rays in the diagnostic assessment of BRONJ has shown that
panoramic X-rays tend to underestimate the degree of lesion and they frequently do not
identify the presence of small sequestra. CBCT findings show that focal sclerosis is present in
early stages, along with a disorganized trabecular pattern and a poor corticomedullary
differentiation. The affected bone site shows total bone involvement. As the disease
progresses, periosteal reaction and bone sequestra occur. CT findings for BRONJ also include
cervical lymphadenopathy, which is related to the presence of infection in the exposed bone
(25).
RISK FACTORS IN THE DEVELOPMENT OF BISPHOSPHONATE RELATED
OSTEONECROSIS OF THE JAW
In the development of osteonecrosis of the jaw, risk factors that potentiate the
development of this bone disease play an important role. Keeping informed about the
etiology of bone necrosis, the patient in collaboration with the treating doctor and the dentist
can determine and at the same time avoid these factors that can potentiate the development
and progression of bisphosphonate-related osteonecrosis of the jaw.
These factors can be classified depending on location, demographic distribution etc.
A. Local risk factors
• oral cavity anatomy: the sharp internal oblique line in patients wearing removable
dentures, the presence of palatal or mandibular tori increase the risk of osteoporosis under
conditions of inadequate prosthetic decubitus.
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•surgical dental procedures: dental extractions, dental implant placement, apical
resections and other invasive bone procedures. These patients are 7 times more predisposed
to develop bone osteonecrosis compared to patients without such interventions.
•periodontal disease (apical periodontitis, marginal periodontitis) of dental etiology
(26).
B. General and therapeutic risk factors
• effect of bisphosphonates: injectable bisphosphonates have a stronger action than
oral bisphosphonates, thus increasing the risk of osteonecrosis of the jaw.
• duration of treatment: long-term bisphosphonate administration increases the risk of
avascular bone necrosis (27).
C. Systemic and demographic factors
• the anatomopathological type of lesion for which bisphosphonate treatment is
indicated; patients with multiple myeloma are much more predisposed to develop
osteonecrosis compared to those with other cancer diseases.
• the treatment of osteoporosis or osteopenia frequently results in the development of
osteonecrosis of the jaw.
• advanced patient age is a risk factor.
• Caucasians have the highest risk (28).
D. Other risk factors: poor oral hygiene, smoking, alcohol consumption, diabetes
mellitus, corticoid therapy, chemotherapy (29).
TREATMENT OF OSTEONECROSIS OF THE JAW
Before starting bisphosphonate therapy, it is important to have some clear objectives:
 -sustained cancer treatment in patients who can benefit from the advantages of
bisphosphonate treatment
 -maintenance and improvement of quality of life by: patient education, control
of infections and pain, early detection of new bone necrosis areas.
Prevention of osteonecrosis
The general dental practitioner must know the category of drugs termed
bisphosphonates, their clinical implications as well as their potential adverse effects. Thus,
well conducted anamnesis and a clear and accurate diagnosis established at the right time can
ensure a satisfactory quality of the medical approach. Thus, if the patient reports a history of
bisphosphonate treatment or is currently on bisphosphonate therapy, the treating dentist will
know when to choose the time for dental extractions (30,31).
Collaboration with the treating oncologist and even the psychologist is also important
in some situations. Before starting bisphosphonate therapy, it is extremely important for the
patient diagnosed with osteoporosis or cancer disease to visit the dental practice, where
following a thorough check-up, odontal, periodontal, prosthetic diagnosis is established. If
the presence of dental foci such as caries lesions, endodontic disease, presence of residual
roots, inadequate prosthetic restorations, poor oral hygiene is detected, the dentist must treat
all existing dental foci and improve together with the patient the patient’s oral hygiene by
tooth brushing instructions and the use of related products.
After initiating bisphosphonate therapy, the general dental practitioner must ask the
patient to come for periodic check-ups, where following clinical and paraclinical examination
(OPT, CT), potential radiological and clinical bone changes can be detected. In case of
development of osteonecrosis of the jaw, the dentist must refer the patient to the service of
Oral and Maxillofacial Surgery, where adequate treatment will be administered.
The prevention of osteonecrosis is important for a successful bisphosphonate
treatment and for ensuring patient quality of life. The general dental practitioner must follow
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up these patients periodically, even after the successful completion of bisphosphonate
therapy, because bisphosphonates have a long-term action on bone after the cessation of
treatment.
Treatment of osteonecrosis
In approaching patients with already established osteonecrosis following
bisphosphonate treatment, it is important for the general dental practitioner to know how to
identify and subsequently refer patients to the service of maxillofacial surgery for optimal
treatment. Thus, a correct identification and classification of patients at risk for developing
osteonecrosis of the jaw is required:
-Absence of exposed necrotic bone in the oral cavity of patients on oral or injectable
bisphosphonate treatment
-Already established osteonecrosis of the jaw with specific symptoms depending on
the severity stage:
Stage 0
Lack of exposure of necrotic bone
Stage 1
-Asymptomatic exposed necrotic bone in the oral
cavity
-Presence of a single intra-oral fistula
Stage 2
Exposure of a segment of necrotic bone in the oral
cavity associated with pain and local infections
Stage 3
-Exposure of necrotic bone in the oral cavity
associated with pain, inflammation, abscess
-Multiple intra-oral fistulas
-Radiologically: extensive osteolysis
Stage 4
-Exposure of necrotic bone associated with pain
-Infections associated with inflammation and even
abscesses
-Pathological bone fractures
-Naso-oral fistula
-Extra-oral fistulas
-Radiologically: osteolysis extending to the basilar
margin of the mandible
Table II. Recommended treatment for each stage of osteonecrosis of the jaw in patients on bisphosphonate
treatment (32,33)
- Patients at risk,
Stage 0
- No treatment required,
-Information about potential complications.
- Cleaning and washing of the exposed bone with antiseptic solutions,
Stage 1
- No surgical treatment is required,
- Continuous patient monitoring.
- Cleaning and washing of the exposed bone with antiseptic solutions,
- Treatment with wide-spectrum antibiotics over a long time period
(penicillin, clindamycin),
Stage 2
- Pain control,
- Superficial soft tissue procedures.

Stages 3, 4

- Resection of pathological bone,
- Treatment with wide-spectrum antibiotics,
- Removal of mobile segments of bone sequestra,
- Pain control,
- NO dental extractions are performed in these stages.
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CONCLUSIONS
When a diagnosis of avascular necrosis of the jaw has been established, it is important
to administer the treatment recommended by the maxillofacial surgeon as soon as possible. In
stage 0 osteonecrosis, patients should be periodically monitored and they should be informed
by the treating oncologist about the potential complications of both oral and injectable
bisphosphonate treatment. Stage 1 osteonecrosis is characterized by exposure of a small
segment of necrotic bone in the oral cavity. In this case, cleaning and washing with antiseptic
solutions such as chlorhexidine or chloramine 3% are recommended. Continuous patient
monitoring is also necessary in this case.
In stage 2 osteonecrosis of the jaw, the patient should be admitted to a service of
maxillofacial surgery, where wide-spectrum antibiotic treatment will be administered. It is
known that osteonecrosis of the jaw does not have a primary infectious etiology. In microbial
cultures, it has been discovered that the majority of bacteria are sensitive to penicillin.
However, there are cases when patients are sensitive to this group of antibiotics and thus,
metronidazole, clindamycin, erythromycin, etc. can be successfully administered.
Stages 3 and 4 are the most aggressive, because acute pain is present at the bone
necrosis sites. These cases require hospitalization and surgical treatment associated with
adequate antibiotic treatment. It is important, particularly for the general dental practitioner,
to know that dental extractions during bisphosphonate treatment are strictly forbidden, and
so is the continuation of surgical dental treatment when a segment of necrotic bone has been
detected in the oral cavity. In addition, any invasive alveolar bone procedure (apical
resection, dental implant placement, periodontal procedures) in this category of patients is
forbidden.
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Abstract
Our aim was to assess the evolution of the oral health of Romanian Special Olympics (SO) athletes with
intellectual disabilities over a decade (2006-2016).
Methods. Subjects were examined under field conditions, during SO competitions. Demographic data,
dental status and periodontal conditions were recorded. DMF-T and restoration index RI = [F/(F+D)x100]% were
calculated. Data from 2006 (n=293, aged 8-27 years) and 2016 (n=249, aged 6-44 years) were compared using SPSS
20.0.
Results. Caries-free subjects: 13.3% (2006), 23.7% (2016). DMF-T: 5.84 (2006), 7.76 (2016). RI: 10.07 (2006),
25.75 (2016) (ss, p<0.01). Subjects with RI ≥ 80%: 3.6% (2006), 17.2% (2016). Athletes with RI ≤ 10%: 79.4% (2006),
59% (2016). Subjects with sealants: 2% (2006), 4.4% (2016). Athletes with gingivitis: 50.5% (2006), 73.5% (2016).
Conclusions. Romanian SO athletes still have relatively poor oral health and limited access to dental
treatment. Their treatment needs tend to be better managed now than in the past.
Key words: mentally challenged, oral health, Special Olympics
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INTRODUCTION
Oral health has a high impact on general health, contributes to self-esteem and can
therefore be regarded as an indicator for the quality of life of any individual. People with
special needs often have an underprivileged oral health situation [1, 2]. High rates of dental
caries, periodontal disease, missing or supernumerary teeth, overretention of primary teeth
and malocclusion are as many indicators of poor oral health in adults with disabilities [3] and
have a negative impact on all the functions of the dento-maxillar complex [4]. Studies
comparing intellectually challenged people to general population show significant
differences: mentally challenged subjects have poorer oral hygiene, more periodontal disease,
higher rates of untreated caries and more extracted or compromised first permanent molars
[4, 5, 6].
There are many factors that may contribute to this situation. On one hand, specific oral
and dental features of some diseases or syndromes (e.g. specific subgingival bacterial species
and impaired immunological responses in patients with Down syndrome [7, 8]), bad habits or
side effects of certain drugs (such as anti-convulsivants) can induce or enhance oral
pathology, while motor impairments and poor coordination sometimes make selftoothbrushing insufficiently effective.
On the other hand, the severeness of the general pathology of these persons pushes
oral health on a secondary place of concern for the family. Oral hygiene, as a first and main
preventive method, gets no privileged place in the time and energy-consuming complex
global care for special needs patients and is often overlooked by parents and caregivers [9,
10].
Moreover, many dentists still tend to avoid dealing with disabled patients, especially
with mentally challenged, due to little knowledge on approaching and treating this category,
together with fear of uncontrollable consequences of dental treatment on patient’s general
condition and behaviour [9]. In addition to the above, when disabled persons live in suburban
or rural areas their access to dental treatment can be even more limited.
In Romania, prevention and oral health education programs targeted on mentally
challenged people and their caregivers are scarce and so are reported data concerning oral
health of this category of population [10]. Special Olympics (SO) is an international
organization aiming to improve general health, personal abilities and social integration of
mentally challenged people (children and adults) through sports. Through its Healthy
Athletes (HA) program, SO also provides healthcare information adapted to SO
athletes’perception and abilities. Special Smiles (SS) is the oral health branch of HA. SS events
are run by trained volunteer dental professionals and consist of oral screenings for athletes
taking part in SO competitions. SS also provides athletes with comprehensive information on
oral health and with personal kits for oral hygiene. SS was implemented in Romania in
september 2005, on the occasion of an international SO event.
Aim
The purpose of the present study is to evaluate the evolution of oral health of
Romanian mentally challenged athletes over a 10 years’ period of time by comparing oral
health parameters of SO athletes collected in 2006 to the corresponding data in 2016.
MATERIAL AND METHODS
The subjects of the study were self-selected Romanian mentally challenged athletes
taking part in SO-SS events carried out in 2006 and 2016 respectively. Subjects were orally
examined by volunteer dentists under field conditions (dental mirror and probe, natural light
and electric light torch) in accordance with the WHO criteria for field examination [11].
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Personal data (name, age, gender), dental status (sound, sealed, decayed, restored, extracted),
and signs of periodontal condition were recorded for each subject. Congestion or significant
deviation from normal contour or texture of free or attached gingival margins or papillae on
three or more teeth within the same area was recorded as a sign of gingival disease. DMF-T
was calculated and recorded as a single variable for each subject. Restoration index RI=
[F/(F+D) x 100] was also calculated and recorded for each examined athlete. All recorded
data were transferred to an SPSS file and analyzed using IBM SPSS 20.0. Cases with missing
data were deleted row-wise.
Data collected during the SO-SS events in 2006 (4 regional events, n=293 subjects aged
8 to 27 years) and 2016 (1 national event, n=249 subjects aged 6 to 44 years) were gathered
into two study groups (group 2006 and 2016 respectively) and compared. In order to make
comparison more relevant, a third group was subsequently made by applying the narrower
age limits of athletes examined in 2006 (8-27 years) to those examined in 2016 (group 2016 A,
n=184, age 8 - 27 y).
RESULTS
In order to give a suggestive global image of the oral health of Romanian SO athletes
in 2006 versus 2016 and to make comparison easy, main parameters calculated for the two
initial study groups (2006 and 2016), as well as for the subsequently selected group 2016A, are
given in Table I.
Table I. Oral health status of Romanian SO athletes in 2006 versus 2016
2006
2016
n
Age range
% caries free
DMF-T
RI (%)
(ss differences, p<0,01)
%Athletes with RI ≥80%
%Athletes with RI ≤10%
Sealants (%)
Gingivitis (%)
% subjects with one or
more extracted molars
(ss differences, p≤0.01)

2016 A

293
8-27 years
mean age 15.57 [SD2.55]
13.3
5.84 [4.49]

249
6-44 years
mean age 21.45 [SD8.82]
23.7
7.76 [6.79]

184
8-27 years
mean age 17.42 [SD5.23]
25.2
6.04 [5.42]

10.07 [23.27]

25.75 [37.02]

21.14 [34.79]

3.6
79.4
2
50.5
17.1

17.2
59
4.4
73.5
34.5

13.5
64.1
4.9
70.7
23.4

DISCUSSIONS
Over the studied decade, the proportion of caries-free SO athletes increased from 13.3
% in 2006, to 23.7% in 2016, or, for the same age range (8-27 years), to 25.2%. Mean DMFT
index for 2006 was 5.84 [SD 4.49]. The corresponding value for the same age range in 2016
(group 2016A) was 6.04 [SD 5.42], while for the whole 2016 group DMFT was 7.76 [SD 6.79].
Comparing the two main study groups, DMFT and RI are ss higher (p≤0.01) in 2016 versus
2006. Athletes in group 2016 also had significantly more extracted molars than those in group
2006 (p≤0.01). All these findings show that in 2016 athletes had more dental treatments (either
restorations or extractions) than in 2006. Therefore, DMFT is more likely to be higher in 2016
due to the increase of the”M”and”F”components rather than due to the”D”component.
Restoration index RI =[F/(F+D) x 100], giving the proportion of treated teeth within
the overall number of teeth needing treatment, was 10.07% in 2006 versus 25.75% in 2016 and
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21.14% in 2016 A groups respectively. In 2006, 3.6% of the athletes had RI=80% or higher and
79.4% had RI=10% or below. RI values for the two 2016 groups were: 25.75% (2016) and
21.14% (2016 A); RI was 80% or higher in 17.2% of the subjects in group 2016 and 13.5% in
group 2016 A while 59% of group 2016 and 64.1% in group 2016 A had a RI of 10% or less.
Given that only 2 of the athletes examined in 2016 (0.4%) were under 8 years of age,
differences between groups 2016 and 2016 A are actually given by subjects over 27 years of
age. It is therefore expectable that RI has higher values for the entire 2016 group than for
group 2016 A, as with age subjects tend to have more treatment done. The same rationale can
explain the DMFT values obtained for 2016 and 2016A groups, as well as the proportions of
subjects with at least one extracted molar or with 80% or more of the needed treatment
already done (RI ≥ 80%).
Sealants were found in only 2% of the examined athletes in 2006. The proportion
doubled in 2016 to 4.4 %. The corresponding figure for the subsequently selected age group
(2016 A) was 4.9%.
In 2006 17.1% of the examined subjects had at least one extracted molar, versus 34.5%
in 2016 or 23.4% for group 2016. The different values for 2016 and 2016A groups are again
explainable by the older age of subjects in the wider 2016 group.
50.5% of the Romanian SO athletes examined in 2006 exhibited signs of gingivitis. The
corresponding proportion for groups 2016 and 2016 A were 73.5% and 70.7% respectively.
For all the examined athletes (2006+2016), RI is positively correlated (p≤0.01) with the
presence of fissure sealants (p≤0.01), showing that athletes benefiting from professional dental
care tend to have also benefited from caries prevention means. This may suggest that: a)
treatments are more likely to have been provided on the basis of regular check-ups rather
than under emergency or b) after having had emergency dental care subjects continued to see
the dentist. Both hypothesis can be regarded as good evolution.
Although comparison is not rigorously valid, as the study groups were not selected by
statistic rules but merely made of self-selected participants to SO competitions in 2006 and
2016 respectively, some positive trend of the oral health status of the athletes can be reported
for the last decade. This trend could partly be due to athletes’ and caregivers’ increased
awareness regarding the importance of oral hygiene, dietary habits and dental check-ups. As
many of the athletes repeatedly participate in SO competitions and implicitly in the satellite
health programs, it is likely that these programs contributed to the favourable evolution of
their oral health status.
Previous reports show that oral health of SO athletes is different for different parts of
the world. Dellavia et al [12] reported in 2009 a DMF-T score of 10.3 for Italian SO athletes.
Fernandez and co-workers found that 28% of SO athletes in New-York screened between 2005
and 2008 had untreated caries, while 32% exhibited periodontal conditions [13]. In Belgium,
Leroy et al found periodontal signs in 44% of the SO athletes, untreated caries in 22% and
over 70% subjects with one or more extracted molars for a mean age of 33 years [14]. For
German SO athletes (mean age 25 years), Schṻler et al (2011) reported a DMF-T index of 5.9
for a group of German SO athletes (n=169, age 8 - 59 y, mean age 25 y); 43% of the athletes
had periodontal signs and 35% had untreated caries [15].
A previous study on Romanian SO athletes examined in 2012 (n=102, mean age 17.94
y) reported that 77.5% of the subjects had untreated caries, 14.7% were caries-free and 7.8%
only had treated lesions. Mean DMF-T was 6.49 [SD 6.0] and 19.6% of the athletes had at least
one extracted molar. Previous dental treatments were found in 29.4% of the athletes. Mean RI
was 16.8%. 78.4 of the subjects had signs of gingivitis. Regarding preventive care, 5.2% had
sealants [16]. These findings are consistent with the results of the present study, putting 2012
within the ascending trend of the oral health of Romanian SO athletes since 2006.
Fernandez et al [17] compared oral health of SO athletes from Poland, Romania and
Slovenia for SS screenings performed in 2011-2012. Polish and Romanian athletes had less
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sealants (only 4.3% and 3.8%, respectively) than Slovenians (37.7%). Of the Romanian athletes
(mean age 22.9 y), 38.4% had at least one extracted tooth, 33.9% had fillings and 70.4%
exhibited signs of gingivitis. The results of the present study are also consistent with those
reports.
While noting the relatively encouraging findings regarding the evolution of the oral
and dental status of Romanian SO athletes, we need to point out that SO athletes are a
particular self-selected category of intellectually disabled people. They have better general
health than other mentally challenged individuals, exhibit more physical skills and social
abilities and usually are better taken care of. Their families and caregivers have understood
the role of physical activities in improving the quality of life of intellectually challenged
people and have already agreed to encourage the enhancing of their personal performance
and social integration through sports. Therefore, oral health status of SO athletes should not
be extrapolated to other categories of mentally challenged people who may be even less
privileged.
CONCLUSIONS
Although still having serious dental and oral problems, Romanian SO athletes tend to
have an improved oral health status in 2016 as compared to 2006. Access to dental care and
caregivers' awareness seem to have improved over the last decade. However, oral hygiene is
still not satisfying, given the high percentage of gingival condition in both study groups. Over
the last decade, oral screenings and educational programs provided by Special Smiles may
have played a role in raising awareness of families and caregivers regarding the importance
of oral health in the bigger picture of general health of Romanian SO athletes. The situation is,
however, still far from ideal. More prevention programs targeted on mentally challenged
people are still needed in Romania. Specialized dental clinics, the implementation of the
concept of”dental home”and more dental professionals especially trained to work with this
less privileged category of population could further help improve mentally challenged
people's oral health and ultimately their quality of life.
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Abstract
During recent years, there is highlight on the importance the self image has for shaping and developing
the system of concepts and attitudes of an individual, with respect to health problems. The smile is a veritable
business card nowadays. Dental veneers represent devices that cover the vestibular surfaces of teeth by a thin layer
of esthetic material.
The aim of this paper was to study the degree of satisfaction of the patient with dental veneers, after
being instructed and motivated to keep a correct oral-dental hygiene.
Material and method: The study included 24 patients who received treatment by veneer application. This
was a longitudinal, prospective cohort study with patients monitored for a 6 months period. They were monitored
before the dental intervention as well as after the dental veneers were set into place. Data were processed with
Microsoft Excel and Epi Info v7.
Results: By applying the Chi squared test for proportions we found that there are extremely significant
differences (p<0.001) between the group of content patients and those who are discontent, the content group being
significantly larger. When comparing the second category we found that for our group there are no significant
differences (
) between the proportion of those who choose veneers for purely esthetic reasons
and those who choose dental veneers as a response to certain dental problems. All the results are shown in the
following tables.
As a general conclusion, we might state that for a patient decided for this type of treatment and
adequately motivated for a correct oral-dental hygiene and nutrition, dental veneers may be a reliable and safe
solution for solving the inesthetic aspect of the smile.
Keywords: oral-dental hygiene, dental whitening, motivation
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INTRODUCTION
During recent years, there is highlight on the importance the self image has for
shaping and developing the system of concepts and attitudes of an individual, with respect to
health problems. Lifestyle is a determinant factor for health. In a positive sense, self esteem
induces the acknowledgement of one’s own capacity, social competence and resistance to
external pressure. On the contrary, a low level of self esteem leads to difficulties in adaptation
and social integration [1]. In this sense, the existence of healthy, white and perfctly aligned
teeth is the ideal for every person who wishes to be successful. The smile is a veritable
business card nowadays.
Dental veneers represent devices that cover the vestibular surfaces of teeth by a thin
layer of esthetic material. This may be a polymeric or ceramic material. In the case of
polymeric veneers (composite diacrylic resins), they may be produced either by a direct or
indirect technique. Regarding the portion of the vestibular surface of the tooth which is to be
covered, composite resin veneers may be partial or total. Partial veneers are recommended in
case of pigmentations or loss of substance (caries, abrasions) limited to small areas of the
vestibular surface of the teeth. Total veneers are applied on teeth with dyschromia and/or
extensive defects on the entire vestibular surface. When deciding on the therapeutic veneer
application the following factors must be taken into account: the age of the patients, the
quality of occlusion, but also the state of dental structures. Special attention must be paid to
the conformation of the veneer at cervical level in order to keep the health of the marginal
periodontium. The onset of gingival disease – gingivitis would cause repeated bleeding and
increase the risk of microinflammations and veneer peripheral dyschromia.
Total veneer application, by the direct technique, is very time consuming but
represents the first option in the case of single teeth with dyschromia in teenagers. For
patients who request solving during a single session, restorations with composite resins
represent a solution prior to ceramic veneers aplication.
Veneer application by the indirect technique requires two treatment sessions, but
presents two advantages: the operatory technique is less pretentious, artistic abilities being
left to the dental technician, and they are more resistant in time (especially ceramic veneers).
In the present study, we only chose patients who received ceramic veneers.
The reason for which a patient choses the treatment with dental veneers varies from
person to person; we enumerate some of these reasons below: dental caries which continue to
represent a major problem affecting all age groups, including children and adolescents, while
dental fillings become pigmented and inesthetic in time [2]. Another reason is represented by
minor dental anomalies unsolved for various reasons such as the difficulties involved by the
application of an orthodontic device. In this case, the adult patient may choose the solution of
dental veneer application [3]. Intrinsic dental staining (caused by melanic pigments,
intrapulpal hemorrhages, endodontic therapy or tetracycline treatment) may also represent a
justified reason to choose such a treatment.
Regardless of the reason, the results of the treatment are obvious, but their durability
is influenced by the way the patient will understand and adhere to the recommendations of
the dentist and of the prevention nurse regarding nutrition and oral-dental hygiene.
The key of success in keeping the results is a good communication between the dental
team and the patient. The instructions given to the patient must be correctly understood and
strictly applied. The individual oral-dental hygiene with all the auxiliary means and regular
visits to the dental office will ensure the durability of the obtained results.
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Aim
The aim of this paper was to study the degree of satisfaction of the patient with dental
veneers, after being instructed and motivated to keep a correct oral-dental hygiene. For this, a
questionnaire was designed and objectively answered by patients.
MATERIAL AND METHODS
The study included 24 patients who received treatment by veneer application. This
was a longitudinal, prospective cohort study with patients monitored for a 6 months period.
They were monitored before the dental intervention as well as after the dental veneers were
set into place. Data were processed with Microsoft Excel and Epi Info v7.
With this study we intended to determine the degree of satisfaction in patients after
veneer application, the main characteristics of the target group (age, profession). All patients
attended a session of thorough training regarding the nutrition and oral-dental hygiene after
the treatment. We then performed descriptive statistic analyses, frequency tables, histograms,
statistical tests and risk analysis studies. The informed consent for participation in the study
and for data processing was obtained from all the patients.
Table 1. Questionnaire
1. Name and surname – initials
2.Your age
3. Which is your professional field
4. Gender
5. The reason you chose dental veneers
6. Results of the intervention (were you content?) 1 – YES 2 – NO
7. Justification for choosing this type of treatment (1-individual; 2-imposed by the workplace; 3-imposed by
external factors (family, friends)
8. Describe your perception before and after the treatment
9. Are you content by the ratio between the costs and the results? (1-YES; 2-NO)
10. Did you experience postoperative dental sensitivity? (1-YES; 2-NO)
*These data are confidential and serve to a biostatistical analysis.
Table 2. Presents the answers of patients which represent the database we statistically processed
No

Initials

Age

Profession

Gender

1

CI

32

cosmetologist

F

2

FA

28

F

3

AR

38

Free lancer
Flight
instructor

4

BI

30

Physician

M

5

CC

25

Nurse

F

6

ED

45

manager

M

7

GR

31

professor

F

8

SI

27

TV anchor

9

ID

44

10

ML

41

11

PN

12

F

Reason
Impecable
smile
Smile
improvement
Position
correction
Colour
correction

Code
Reason

Results

Choice
motivation

Results
/ Cost

Sensitivity

1

1

1

1

2

before /
after
After-very
good
Very
content
Very
content

2

1

1

2

1

3

1

1

1

2

2

1

2

Content

1

2

2

1

1

2

2

1

2

1

2

1

1

2

1

1

1

1

2

Content
Very
content
Very
content
Very
content

1

F

Perfect smile
Smile
correction
Shape
correction
Colour
correction

1

1

Hairdresser

F

Malposition

1

1

1

2

1

F

Dyschromia

1

1

3

2

1

27

Teacher
project
manager

F

abrasion

1

1

1

Content
Very
content
Very
content

1

2

DF

40

director

M

1

1

2

2

PC

33

Pharmacist

M

1

1

1

Content
Very
content

1

13

fissures
Multiple
fillings

1

2

14

FD

23

F

1

1

2

42

1

1

2

Content
Very
content

1

BL

Stains
Multiple
fillings

2

15

student
Executive
director

1

1

F

296

Code
Reason

Results

Choice
motivation

before /
after

Results
/ Cost

Sensitivity

Malposition
Multiple
stains
Stains caused
by coffee
consumption

1

1

1

Content

1

1

2

1

3

Content

2

2

2

1

2

Content

2

2

Aligned teeth
Correcting
position
Impecable
smile
Position
correction
Impecable
smile
Impecable
smile

1

1

1

Content

1

2

1

1

2

Content

1

2

2

2

1

discontent

2

1

1

2

1

Discontent

2

1

2

2

2

Discontent

2

1

2

2

2

Discontent

2

1

No

Initials

Age

Profession

Gender

Reason

16

CA

28

IT specialist

M

17

CR

27

Engineer

M

18

FM

39

Sales
consultant

F

19

SC

27

Model

F

20

VR

26

M

21

AM

28

Hair stylist
personal
trainer

22

NC

29

M

23

AA

31

24

NN

25

Teacher
Bank
employee
Flight
attendant

M

F
F

RESULTS
In the first part of the statistical study we intended to classify our patients according to
age, and detect any significant differences between men and women regarding the choice to
undergo a treatment by dental veneers. We obtained a mean age in our group of 32 years,
both when globally assessing the group (N=24), as well as when splitting it according to
gender. This may be observed in the descriptive statistics applied on the age variable which is
shown in Table 3 but also after applying the unpaired T test (p=0.94) which leads to the
conclusion that there are no significant differences between the mean age in women and in
men (see Table 4). The age distribution is presented in Fig1. The data showed that there is a
significant difference between the proportion of female and male patients (p=0.009), with
women being much more numerous (N_women=15, N_men=9). In order to obtain the p value
we applied the Chi squared test for proportions. Data are shown in figures 2 and 3. We also
wanted to compare the justification offered by patients to explain their choice for dental
veneers (esthetic – 11 patients, versus dental problems – 13 patients), we wanted to see the
satisfaction degree in patients (cost/results – content: 20 patients, discontent: 4 patients), the
occurrence of side effects (sensitivity present – 12 patients / sensitivity absent – 12 patients)
and, last but not least, what was the motivation for choosing dental veneers (individual – 10
patients, profession – 11 patients, family – 3 patients). We also wanted to find out if there
were any significant differences between
a. The proportion of content versus discontent patients regarding the results of the
dental intervention
b. The proportion of those who choose veneers for strictly esthetic reasons and those
who see this as a solution for various dental problems.
By applying the Chi squared test for proportions we found that there are extremely
significant differences (p<0.001) between the group of content patients and those who are
discontent, the content group being significantly larger. When comparing the second category
we found that for our group there are no significant differences (
) between
the proportion of those who choose veneers for purely esthetic reasons and those who choose
dental veneers as a response to certain dental problems. All the results are shown in the
following tables.
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Table 3. Descriptive statistics for the age variable. In the first column we presented all the patients, in the second
column we presented the female patients, and in the third column the patients of male gender
Age of the subjects

Age women

Age men

Mean

32

Mean

32

Mean

31,77

Standard Error

1

Standard Error

2

Standard Error

2

Median

30

Median

31

Median

29

Mode

27

Mode

27

Mode

28

Standard Deviation

7

Standard Deviation

7

Standard Deviation

7

Sample Variance

44

Sample Variance

49

Sample Variance

42

Kurtosis

-1

Kurtosis

-1

Kurtosis

1

Skewness

1

Skewness

1

Skewness

1

Range

22

Range

21

Range

19

Minimum

23

Minimum

23

Minimum

26

Maximum

45

Maximum

44

Maximum

45

Sum

766

Sum

480

Sum

286

Count

24

Count

15

Count

9

Table 4. The results of the unpaired T test. We tested for any significant differences between the mean age in
women and in men
Mean
Variance
Observations
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

Women
32
48.71
15
0
18
0.078746
0.469052
1.734064
0.938103
2.100922

Men
31.77
42.44
9

Figure 1. Histogram for the age variable
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Figure 2. Frequency for the gender variable

Figure 3. Gender distribution of patients

Figure 4. Ratio between patients’ options. We wanted to see if there are any differences between motivations for
applying veneers
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Figure 5. How content are the patients after the dental intervention

Figure 6. Occurrence of side effects

Figure 7. Choice motivation

In the second part of the statistical study we ran a risk analysis for more statistical
hypotheses. We wanted to see if the feminine gender is easier to constrain to take certain
decisions, namely we wanted to see if the society, and the workplace, respectively, may exert
pressure on certain decisions regarding the esthetic aspect. We found that for our group the
feminine gender represents a protection (riscul<1), yet not statistically significant (p>0,05),
factor.
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Table 5. Presents the risk analysis performed in order to find if the feminine gender is more vulnerable than the
masculine gender
CONTINGENCY TABLE
STATISTICAL ANALYSIS (p –value, risk)
Imposed
Motivation by
Personal
profession Total
Women

6

7

13

Men

4

4

8

Total

10
Personal
reasons

11

21

Family

Total

Women

6

2

8

Men

4

1

5

Total

10
3
Imposed
by
profession
Family

13

Total

Women

7

2

9

Men

4

1

5

Total

11

3

14

Figure 8. Veneers – motivation. The personal motivation or that imposed by society are stronger for the feminine
gender, than for the masculine gender

Figure 9. Veneers – motivation. The personal motivation or that imposed by family is more important for the
feminine gender, than for the masculine gender
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Figure 10. Veneers – motivation. The motivation imposed by society, workplace or by family is stronger for the
feminine gender, than for the masculine gender

Another hypothesis we wanted to test was if the feminine gender represents a risk
factor for an increased sensitivity occurring after the application of dental veneers. The data
are synthetised in table 6 and Fig.11. We wanted to find out if the feminie gender increases
the chance of developing dental sensitivity. After applying the test we found that women are
much more sensitive than men (risk>1), but the recorded risk is not statistically significant
(p>0.05)
Table 6. Degree of sensitivity
CONTINGENCY TABLE

STATISTICAL ANALYSIS (p – value, risk)

Sensitivity+

Sensitivity-

Total

Women

9

6

15

Men

3

6

9

Total

12

12

24

Figure 11. Connexion between the gender of the patient and the occurrence of dental sensitivity as a side effect
after applying dental veneers

In the last part of the study we applied the Chi squared test to test various hypotheses:
a. Weather women are more pretentious than men, regarding esthetics
b. Weather there are differences regarding the gender of patients and the
motivation/justification for which they chose dental veneers.
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Table 7. By applying the Chi squared test for proportions we found that there are no significant differences
(p>0.05) between the groups of women and men regarding the standards/ expectations of patients and the
justification for choosing dental veneers, respectively
CONTINGENCY TABLE
STATISTICAL ANALYSIS
(p – value of the test)
Content

Discontent

Total

Women

13

2

15

Men

7

2

9

Total

20
Esthetic

24
Total

Feminine

7

5
Dental
problems
8

Masculine

4

5

9

Total

11

13

24

15

As a general conclusion, we might state that for a patient decided for this type of
treatment and adequately motivated for a correct oral-dental hygiene and nutrition, dental
veneers may be a reliable and safe solution for solving the inesthetic aspect of the smile.
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Abstract
The radiological examination has a particular importance for establishing a correct diagnosis due to the
fact that the clinical manifestations of maxillary cysts have common elements with different tumor formations
present at the level of the maxillary bone.
Radiographic examinations can show cysts from the endoscopic stage even before the clinically evident
symptomatology. Also, the radiological examination is useful in highlighting the ratio that the cyst has either with
its teeth or with other adjacent anatomical elements, such as the maxillary sinus, mandibular canal or nasal
passages.
It is possible to establish appropriate treatment methods and surgical technique, giving indications of the
possibility of maintaining the arches in the arch using apical resection or when extraction is indicated, indicating
also the degree of bone resorption.
Keywords: cyst, bone resorption, diagnosis, radiological and clinical aspect, treatment
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INTRODUCTION
Four basic principles are used when applying the maxillary cyst treatment, namely the
complete removal of the cyst membrane; Keeping arches of healthy teeth; Protection of
adjacent anatomical elements, maxillary sinus, nasal fossa, mandibular canal, as well as
prosthetic rehabilitation of the affected area, aiming as much to normality as possible. These
are principles developed by Laskin [1,2,3].
Partsh has worked out the surgical method of treating the maxillary cyst developed by
Breslau. They are still used today. In 1892 he recommended marsupialization or Partsh I
surgery, and then in 1910 complete cyst removal or Partsh II surgery. Subsequently, the term
cystectomy and chistotomy appeared.
Surgical treatment involves in the initial stage the rigorous anamnesis of the patient,
local clinical and locoregional examination. When examining the oral cavity, the vitality of the
adjacent teeth to cystic lesion, mobility, or eventually their displacement as well as
periodontal disease [1,2,3,4,5] will be noted.
Radiological examinations include orthopantomography (standard panoramic
radiography), retrovealing and occlusal radiography, ASF (anterior sinuses of the face), CT,
and MRI. These investigations are useful for establishing the appropriate surgical technique.
However, details of localization, shape, peripheral appearance, relationship with neighboring
teeth, and disorders affecting the adjacent anatomical elements are very important.

Figure 1. Orthopanoramic radiography illustrating the circumscribed radiotransparency surrounding a dental bud
- characteristic of a follicular cyst

These can help to establish the diagnosis and give some information about the stage of
swelling and the aggressive tendency of the cystic formation, thus contributing to the choice
of the optimal therapeutic method [6].
The shape of the cyst depends on the anatomical structure because in most cases the
maxillary cyst develops towards the direction of the minimum resistance.
The peripheral appearance of the maxillary cyst is often well delimited by a normal
bone portion resulting from slow growth, thus resulting in normal bone apical phenomenon.
Thus, the radiotransparent area has an outlined contour formed by a thin radiopaque
area of the same thickness over its entire extent around the bone lesion [6].
Cystic formation is well delimited by the surrounding healthy bone through a
osteoconcentration line.
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CHISTOTOMY OR PARTSH I SURGERY
Chistotomy or Partsh I surgery consists in removing a wall of the cystic formation,
which will lead to its transformation into an adjacent cavity after the entire contents of the
cystic cavity are removed. In this case, the cystic membrane will remain in place, being in fact
a decompression method. This was also adapted in the case of large cysts that extend to the
maxillary sinus and nasal fossils [1,2,4,5].
Two types of this method are described, namely marsupialization (the actual
cystotomy) and fenestration (modified chistotomy).
Marsupialization is considered to be a defining treatment method consisting of
opening the cyst cavity and turning it into a cavity adjacent to either the oral cavity or
adjacent cavities such as the maxillary sinus and the nasal passages.
Fenestration is the method of decompression, which consists in opening the cyst
cavity, with the permanent opening to diminish the size of the maxillary cyst by reducing the
pressure inside the cyst, thus stimulating the bone at the edge of the cystic cavity.
With this temporary treatment method it is allowed to preserve the anatomical
elements adjacent to the bone lesion.
Indications of fenestration (modified chistotomy) are superinfected cysts until the
acute phase is resolved; In the case of an uncertain diagnosis on the harvesting of a portion of
the cyst membrane for histopathological examination as well as for large cysts in order to
reduce the size of the cyst, and subsequent cystectomy.
Chistectomy is indicated when there is a difficult access that could prevent complete
removal of the cyst membrane. Also, this surgical technique is indicated for large sized cysts
from the mandibular bone that invades the mandibular canal, and the cyst membrane adheres
to the vasculo-nervous pack.
Chistotomy is the method of choice when the cystic wall is the only barrier between
the cyst cavity and the sinus cavity, respectively the nasal fossa; Where pathological bone
fracture is possible; With the purpose of maintaining vital adjacent teeth; If the dentist cyst
has a relationship with dental buds or teeth that are undergoing eruption, and when the
general condition of the patient does not allow for the complete removal of the cystic
membrane [7].
The major advantage of this surgical technique is the simplicity of the surgical
method. There is also a rapid postoperative recovery of the patient with minimal discomfort,
with the possibility of preserving the anatomical elements adjacent to the cyst.
Disadvantages are the possible malignant degeneration of the overlying cystic
membrane. When bone regeneration is slowed, early closure of the cyst cavity may lead to
recurrence. Postoperative recovery requires a long time and close monitoring of the case.
PARTSH II SURGERY OR CYSTECTOMY
Partsh II or cystectomy is actually the method of choice for maxillary cysts, and as
described above, consists in the complete removal of the cyst membrane by preserving the
adjacent teeth and the alveolar crest.
The indications of this surgical technique are inflammatory cysts, odontogenic or nondendritic cysts, large cysts when the radiological examination indicates the existence of a
thick wall of the cavity, avoiding the damage of neighboring anatomical elements, as well as
in the case of small cysts, up to 3 cm.
Advantages of the technique are reduced risk of relapse, bone regeneration is not felt
by the patient, suture suppression is performed one week postoperatively, bone wound
healing occurs per primate, and histopathological examination may allow early detection of
tumor changes.
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However, the disadvantages are the possibility of traumatization of the adjacent nasal
sinus maxillary anatomy, vital dental teeth, lower dental nerve, and blood clot infection.
In the case of cysts with high dimensions it is possible to dehiscen the wound with clot
infection, therefore it is preferable to extirpate the cyst by cystic cavity.
INTRAOPERATIVE ACCIDENTS
The gingival-mucous membrane flexion during take-off maneuvers occurs especially
in cysts that have been incised either due to over-infection, or due to a misdiagnosis or
mistaken for abscesses. This is prevented by submucosal infiltration of the anesthetic
substance, performing in a first step a hydrodecoration. The incision will be placed away from
the scar, allowing the detonator to be intimately with the bone, and at the level of the scar, the
take-off will be made almost close, avoiding the rough maneuvers. If the torn tear is linear
and the mucosa is lined with a thick coat, it will be sutured at the end of the intervention. If
the tissues are thin and the anfractus wound, the margins are excised to healthy tissue and
sutured, taking care not to damage the quality of the flap in its entirety. If there is insufficient
mucosa to cover the defect left after cyst removal, it is preferable to make marsupialization
without waiting for the flap-covered wound dehiscence to occur [1,8]. Perforation of the nasal
mucosa during cystic membrane take-off maneuvers - a crash frequently occurring in the
radical cure of odon-togene and non-dendogenic cysts and inflammatory cysts in the incisivecanine area. If the wound is torn, apply a few stitch threads away from the edges of the
wound so that the mucous floor of the withering floor is exposed. The plague will be
protected with the iodine insert introduced for 24-48 hours and monitored for at least 10-14
days to track the occurrence of the fistula.
Perforation of the sinus mucosa can occur during a radical cure of the jaw cyst from
the canine to the molar. If the drilling is punctiform and the sinus muscle is normal, the
radicality of the cystic membrane extirpation is controlled very thoroughly, the correctness of
the apical resection is then washed with the physiological saline followed by the suture. The
patient is warned to avoid blowing the nose for at least 2-3 weeks, maintaining a rigorous
local hygiene. Antibiotic protection is indicated.
If the sinus lining is perforated over a very wide area, the rhinological method should
be followed, ensuring antero-nasal drainage in the lower meatus.
Burning nerve trunks that can traverse the cystic cavity or can be adherent to the cystic
membrane. Once the nerve trunks have been identified, they can be protected with a decolor
without exaggerating elongations. If the cystic membrane adheres to the nervous trunk,
gentle take-off maneuvers will be made in a logical sense, avoiding the nerve segmentation. If
the nervous trunk has been cut, it is advisable to make the nerve suture, using microsurgery.
Perforation or segregation of an important vascular pack is usually accompanied by
significant bleeding that floods the cavity, thus preventing cystic membranes from taking off.
A small compressible buffer is applied to the vessel, stopping the bleeding after 10-15
minutes, after which the cystic membrane takes off. Once the cystic membrane is removed,
the two aspects of the vessel are identified and two cauterization points are applied. In
identifying vessels, care must be taken to be perfectly isolated from any nerve trunks that
usually have the same tract [9,10].
Fragmentation of the mandible occurs in large cysts that have eroded bone cortical.
After removing the cystic membrane, taking care that surgical maneuvers do not cause shifts
of the fractured heads, the mandible is restrained, restoring the normal occlusion ratios. If
possible, will be applied osteosynthesis plates, fixed monocortically. Both the healing process
of the defect left after the removal of the cyst and the fractured mandible [8,11] will be
monitored.
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POSTOPERATIVE EVOLUTION
Postoperative edema is always present, its dimensions depending on the size and
location of the cyst, the adjacent structures that have been taken off, and the duration of the
intervention that will be longer as long as the preservation of several teeth or possibly the
autotransplant Iliac sponge. Edema is higher after 48 hours, remitting after 6-7 days.
Rapid swelling may be ruled out by the application of cold compresses or the
administration of an anti-inflammatory medication [12].
Postoperative pain is emitted after antalgic administration. The endobuccal dressing
that clogs the flap in the remaining cavity after cyst removal is replaced after 48-72 hours, but
is not given up until after complete wound healing and suture removal.
Sensitivity disturbances on the trajectory of the trigeminal ram on which the cyst has
been located may be immediately post-operative. These may be simple hypoaesthesias or
paresthesia and even anesthesia. If the nerve was not traumatized excessively or even
severally, these phenomena resolve in a few weeks.
However, the intracavitary evolutionary hematoma is the most unpleasant
complication, as it is followed by the suture dehiscence and most often its infection [13,14,15].
If a superinfection occurs, it is advisable to irritate the wound with poorly antiseptic
solutions. In these cases the healing process will be delayed 2-3 weeks. When the remaining
cavity is large and the retention of pus is important, it is preferable to make a shutter that will
be progressively reduced following the technique previously described. If the suture is
maintained, the wires are removed after 7 days.
Cystic recurrences are more common in keratochists, and the patient is advised of this
possibility and regularly called for control.
The other cysts recur if incompletely extirpated, which occurs especially in the case of
suppressed maxillary cysts [13,16].
In relation to peacemakers, medical staff must understand that they have unnatural
behavior, caused by suffering, and when this is prolonged, there is also a depressing feeling
of mistrusting the doctor and the treatment solutions. For a better understanding of all the
implications of the medical act, with direct effects on it, the patient benefits from the right to
be informed about the possible treatment solutions. In order to guarantee the right of the
patient to express his / her own knowledge in an informed manner, the legislation of the
informed patient is a mandatory condition, the absence of which signifies an abuse of the
medical staff on the patient[18,19,20]. In this regard, communicating with the patient is
important in order to provide all the information necessary for the patient to make decisions
about the acceptance or refusal to perform the medical act as well as a clear understanding by
providing information at a level adapted to the ability of the patient to understand the patient
[21,22].
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Abstract
The main problems of the Romanian health system are dramatically reflected by the oral health of
children, in reported indicators which prove a high risk for oral diseases. The underfunding of the system, lack of
access to health services, lack of education and interest for oral health lead to alarming levels of these diseases
among children. Material and Method: The study included 3613 pupils from schools in two major cities in
Romania, Timisoara and Bucharest, in order to assess oral health, the degree of oral hygiene, the presence of
preventive treatments, as well as sealings and the need for orthodontic treatment. The WHO assessment chart was
used. The results prove that caries disease is widely spread in temporary as well as in permanent dentition – twothirds of children. Only one in 11 children benefited from preventive measures (sealing). Oral hygiene is
inadequate, with only a quarter of children being found without bacterial plaque. Moreover, 1 in 10 children had
the examined dental surfaces entirely covered with microbial dental plaque. Gingival bleeding was found in few
cases. (7,8,9,11). Conclusions: The study shows that larger efforts are required for the treatment of the existing
carious lesions, in temporary as well as in permanent teeth, prevention of new caries by sealing, encouraging
children to practice correct oral hygiene and the use of auxiliary products to avoid the emergence of caries in
predisposed areas, once orthodontic treatments are started. The present study demonstrates that even in large
cities, oral health problems are not solved and, as a consequence, increased efforts are expected from state
authorities to change the indicators and fulfil the WHO objectives.
Keywords: oral health, caries prevalence, temporary dentition, permanent dentition, oral hygiene, health
indicators, dental prevention
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INTRODUCTION
The main WHO oral health objectives for the year 2020, (1,2,3,4) are a significant
reduction of morbidity by oral diseases and their impact on general health, using modern
prediction methods, approaching the target population characterized by an increased risk for
oral diseases, but also by increasing the access to health care systems already in place.
Nevertheless, all the studies conducted until now on oral health in Romania,
(1,5,6,8,9,10,11,12,13,14,15), proved a series of problems of the healthcare system, for general
health and particularly for oral health.
The main problem is represented by the underfunding of the oral health system,
followed by the lack of data on the oral health of the population which could support public
policy changes in the system. Also, the access to dental health care services for the Romanian
population represents, in the XXI-st century a goal which is difficult to reach as only 13% of
the dental practices function in rural areas. Another important aspect is the lack of clear and
objective information on oral health, hygiene and periodic follow-up. (10,11,12,13,14,15).
According to the Centre for Public Policies Monitoring, the main problems in public
policies in the field of oral health in Romania are:
 The lack of a common policy in the field of oral health – there are only isolated
provisions regarding various prevention or education measures
 The insufficiency of data to fundament public policies in the field of oral health
 The lack of a data collection mechanism required for an adequate design of public
policies in the field, i.e. legal provisions stating the duty of dental practices to provide
data on the incidence of certain oral diseases, such as caries or gingival diseases
 The underfunding of the general health system and, particularly, of the oral health
system
 The insufficient coordination of public institutions with attributions in the field of
prevention and health education (Ministry of Health -MS, Ministry of National
Education and Scientific Research - MENCS,)
 The low level of involvement of relevant actors (professional associations, NGOs,
private sector) in the elaboration of public policies
The main issues related to public policies in the field of oral health are (according to
the Public Politics Monitoring Center): (1,2,3,15):
 The lack of unity policies in the field of oral health - there are some dispersed
regulations in different preventive or educational measures.
 Insufficient data to sustain public policies
 The lack of a data collecting mechanism necessary for an adequate design of public
policies, meaning regulations which should oblige practices to supply data regarding
different oral conditions, like dental caries, periodontal disease.
 Underfinancing of the general health system and especially of the oral health system.
 Insufficient coordination of public institutions involved in health prevention and
education
 the reduced involvement of major actors (professional associations, non-governmental
organisations, private sector) in the process of public policies. (1,4, 5,13,15)
Also, an important component in oral health promotion is represented by the position
and resources of patients regarding their own oral health care. Regarding the patient's
position towards oral health, there are differences connected to the level of education, with
differences between those with a higher degree of education and higher income compared to
those living in poverty, with limited or no resources. The latter have no access to health
infrastructure or to accurate oral hygiene information, adapted to each audience group
(5,6,7,15).
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Another important aspect regarding patients is the lack of a pre-established calendar
for follow up visits in the dental practice, both for adults and especially for children. In
children, the situation is alarming, the lack of a regular visitation schedule leading to the late
detection of oral health problems only with the occasion of changing dentition, with all the
resulting problems. Parents do not realise the importance of a good oral health for their
children and postpone the visits to the dental practice, and in the education system, there are
no school dental practices. The lack of school dental practices makes the implementation of
prevention measures impossible, and moreover, under these circumstances, the accurate
information of children on oral health also becomes impossible. (13,14,15,)
Regarding the patient's attitude towards oral health, one can encounter several
situations according to the educational level of the patients, patients with a higher level of
education and higher income and patients living in poverty. The latter category has no access
to the oral health infrastructure, to correct information regarding oral health behaviours.
Another aspect concerns regular dental check-ups for adults as well as for children. In
the case of children, the situation is very concerning because, in most cases, problems are seen
only during the change of dentition, creating all types of problems. Parents do not realise the
importance of good oral health and postpone dental check-ups, and in the educational
system, the school dental practices were closed. The lack of school practices makes it
impossible to prevent but also to inform and educate children regarding oral health.
For a better description of the oral health situation in Romania, we made an analysis of
secondary data on oral health provided by National Institute for Statistics (INS), National
Health Insurance System (CNAS) or EUROSTAT, but also by various national and European
research programmes (EUROBAROMETRU – special 330, GSK Oral Care Segment studies).
The document analysis included the reports of the National Institute of Public Health,
European Oral Health Platform (European Oral Health Report Card, State of Oral Health in
Europe Report) and the Platform”Smile Romania”of the World Health Organisation (Oral
Health Surveys), but also of professional associations of dentists.
Aim and objectives
The study took into consideration the WHO objectives for the year 2020, among which
the significant reduction of the morbidity by oral diseases and their impact on general health,
using modern prediction methods, approaching the target population characterised by an
increased risk for oral diseases, but also the increased access to existing healthcare systems.
The aim of the study was to assess the oral health, the degree of oral hygiene, the presence of
preventive treatments, as well as sealing and the orthodontic treatment requirements in
primary school children in Bucharest and Timisoara.
MATERIAL AND METHODS
In order to achieve the aims, a transversal study was designed in Bucharest and
Timisoara, between April - May 2013. The study was developed by collaboration between the
Faculty of Dental Medicine of the „Carol Davila”University of Medicine and Pharmacy
Bucharest, the”Victor Babeș”University of Medicine and Pharmacy Timișoara and GlaxoSmith-Kline Romania.
A total of 3613 pupils were included, of whom 2599 aged between 6 and 11 years in
the Ist-IVth grades, from 12 primary schools in Bucharest and 1014 pupils in Timisoara aged
between 6 and 12 years, in preparatory classes and Ist -IVth grades, respectively. They were
examined in the classrooms, using disposable consultation kits. The examiners were dentists
previously instructed for examination, supported in filling out clinical files by dental
medicine students in the 5th and 6th years of study. The WHO chart was used, including 4
sections: demographic data, dental inventory and status, gingival status and orthodontic
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treatment requirements. The evaluation used cao indicators (caries-extraction-obturation),
both for teeth and for surfaces in the case of temporary teeth, the CAO (caries-extractionobturation) index for teeth and surfaces in permanent dentition, the Gingival Index (GI), the
Index of Orthodontic Treatment Need (IOTN) and the simplified Plaque Index (sPI). [6,7,8,9,]
At the end of the examination, pupils were offered information on oral hygiene and
diet together with aged adapted oral hygiene techniques demonstrated on models. They also
received, at the end of the class, oral hygiene products and a letter addressed to the parents to
inform them on the oral health of their children and on the treatment requirements. Data
were recorded and processed with SPSS version 13.0. [5,6,7,8]
RESULTS
Results for Bucharest:
Of the 2599 examined subjects, statistical analysis was done only for 2395, after
recording the results in the database, with only 2288 valid entries, the rest being excluded due
to incorrectly filled out charts.
For Bucharest – Gender distribution is even: girls: 49.9% and boys 50.1% (missing data
for 50 pupils), ages were between 5 and 12 years (percent age distribution 27% - 7 years, 37% 8 years and 22% - 9 years and for years of study: 36% Ist grade, 42% IInd grade and 16% IIIrd
grade, 5.3% IVth grade and 1.5% preparatory class).[6,7,8]
For Timisoara – Gender distribution: girls: 51.6% and boys 48.4% (tab. 1), their age is
between 6 and 12 years (tab. 2). Distribution according to the year of study: 36.7% Ist grade,
18.6% IInd grade, 11.2% IIIrd grade, 7.8% IVth grade and 25.6% preparatory class (Table 1).
Table 1. TM-B Group distribution
Distribution
girls
boys
Preparatory class
Ist grade
IInd grade
IIIrd grade
IVth grade
total

TM-percent
51.6
48.4
25.6
36.7
18.6
11.2
7.8
1014

B
49.9
50.1
1.5
36
42
16
5.3
2288

Dental indicators in temporary teeth (Table 2)
The prevalence of dental caries of temporary teeth in the Timisoara group has a
rather increased medium value, 74.8%, the percent of caries free teeth (severity zone 1 – no
carious lesions) being 25.2%.[7,8,9]
The prevalenve of dental caries of temporary teeth in the Buchares group has a
rather increase medium value, 71.1%, with the percent of caries free teeth (severity zone 1 –
no carious lesions) being 28.9%.
Table 2. The prevalence of dental caries in temporary teeth
Temporary teeth
Timisoara
Caries prevalence
74.8%
Caries free teeth
25.2%
cao-d index
5.81

Bucharest
71.1%
28.9%
3.18

Regarding the location of caries on temporary teeth (Table 3) in TM, we observed that
occlusal surfaces (zone 2) – 24.3%, proximal surfaces (zone 3) – 26.1% and vestibular/oral
surfaces, together with frontal teeth (zone 4) – 20.6% are equally affected. Only 29% of
surfaces are lesion free (zone 1). Regarding the defs index, for the entire study group, an
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average of 5.44 (SD=6.606) surfaces are affected (caries, obturations and extractions caused by
caries), mostly by untreated caries, average sd = 4.78 ±6.244 surfaces (8).
For the entire Bucharest group we have an average cao-d index of 3.18 (SD=2.93), of
which mostly, in average 2.84 (SD=2.85) teeth with carious processes, 0.29 (SD=.896) teeth
with fillings and 0.07 (SD=.404) extracted teeth (3.5% of the total number of affected teeth
were extracted and 15% obturated). We analysed medium values of caries indexes on
surfaces, cao-s and teeth, cao-d, with the variable represented by the year of study.
TM- Temporary teeth: The mainly affected are proximal surfaces (33.4%), occlusal
surfaces (24.7%) and vestibular and oral surfaces of frontal teeth – 16.7%. Only 25.2% of
surfaces are unaffected. [8,9,10]
The def-s index
For the entire study group, an average of 5.81 surfaces are affected (caries, fillings and
tooth extractions caused by caries), mostly by untreated caries, with an average of carious
surfaces = 4.40, post-extraction areas = 0.86 and obturated surfaces 0.58. [7,8,9]
The def-t ibndex. In the entire study group, 3.45 teeth are affected (caries, fillings and
tooth extractions caused by caries), of which 2.79 teeth affected by carious processes, 0.18
extracted teeth and 0.48 obturated teeth.
Table 3. Distribution of caries severity areas - temporary dentition TM_B comparison
Evaluated surfaces
TM -cumulative percentage
B -cumulative percentage
Healthy teeth
25.2
28.9
Occlusal caries
49.8
53.2
Mesial and distal caries
83.3
79.3
Vestibular, oral and frontal area caries 100.0
99.9
Total
1013
2288

Bucharest – In permanent teeth, the prevalence of dental caries has a medium value of
31.8%, the percentager of caries free teeth being 68.2% (severity zone 1).
Most of the examined surfaces are caries free (zone 1) - 68%, followed by occlusal
surfaces (zone 2) – 24.5%, and in a very low percent proximal surfaces (zone 3) – 2.3%,
vestibule-oral surfaces and frontal teeth (zone 4) - 4.9%.
Table 4. Distribution of severity zones

Caries free
Occlusal caries
Proximal caries
Smooth surface caries
Total

TM-cumulative
percentage
59.7
90.8
94.4
100.00
1013

B- cumulative
percentage
68.2
92.8
95.1
100.0
2288

The mean CAO-S index for the entire group is 0.92 (SD=1.778) with mostly untreated
caries – 0.88 (SD=1.735). The mean CAO-D index is 0.82 (SD=1.693), the examined teeth being
equally caried (31%), obturated (32%) or even extracted (37%). [8,9,10,11,12]
Dental indicators in permanent teeth – TM
The prevalence of dental caries in permanent teeth has an average value of 40.3%,
the percentage of caries free teeth being 59.7% (severity zone 1 – no carious lesions). [7,8,9]
Location of caries
 Permanent teeth: Occlusal surfaces are more affected (31.1%), followed by vestibulooral ones and frontal teeth (5.6%) and by proximal surfaces (3.6%)
DMF-S index
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For the entire study group, 1.33 surfaces are affected (caries, obturations and
extractions caused by caries), mostly by untreated caries – 1.15 surfaces and 0.14 obturated.
DMF-T index
For the entire study group an average of 1.06 teeth are affected, the DT components
being 0.93 teeth with carious processes and 0.13 teeth with obturations.
The distribution of pupils according to orthodontic treatment requirements is
synthetized in table 5.
In Timisoara, most subjects do not require orthodontic treatment (44%), 35.6% have a
medium orthodontic treatment requirement and 20.3% have an increased orthodontic
treatment requirement. [8,9,14]
In Bucharest, regarding the assessment of orthodontic treatment requirement, the
study reveals relatively equal proportions of pupils with low (34%), medium (32%) and
increased (33%) orthodontic treatment requirements (table 5).
Table 5. Orthodontic treatment requirements TM-B
Orthodontic treatment requirement
TimisoaraNot needed
44.0
Medium
35.6
High
20.3
total
1013

Bucharest
34.7
32
33
2288

In the assessment of prophylactic procedures the study demonstrates that in Bucharest
dental sealings were only present in 8.5% of the examined molars, most subjects having two
sealed molars (2.8%), followed by one molar (2.7%) and only very few children with four
sealed molars (1.8%).
In Timisoara – The percentage of teeth with dental sealings: 8.2% of molars present
sealings, most (3.1%) with two sealed molars (3.1%), followed by those with one sealed molar
(3%) and those with four (2.3%), and three (0.7%) sealed molars, respectively (tab. 6)
Table 6. Situation of dental sealings
sealings
Total /molars
One sealed molar
Two sealed molars
Three sealed molars
Four sealed molars

TM
8.2
3.1
3.1
0.7
2.3

B
8.5
2.7
2.8
1.8

Microbial plaque index (table 7)
Regarding the quality of personal oral hygiene habits, we found that in Bucharest 35%
of pupils present around 1/3 dental surfaces covered with dental plaque, 28% have 2/3 of
dental surfaces covered with dental plaque and in 28% of cases all surfaces were covered with
dental plaque. Regarding the gingival bleeding index, the average number of zones assessed
as being inflamed was
0.87 for the entire group.
In TM Dental surfaces covered by microbial plaque: 1/3 of the dental surface: (34.2%),
2/3 of the surface (34.6%), totally covered by microbial plaque: 5.5%, and 25.7% of the
examined dental surfaces without plaque (tab. 13).
Table 7. Visible plaque index
Surface coveerd by plaque
0
0.1-0.6
0.7-1.8
1.9-3
total

TM-cumulative percentage
25.7
59.9
94.5
100.0
1013
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B- cumulative percentage
25.5
60.9
89.1
100.0
2288

Table 8. Comparative results Bucharest - Timișoara (Dumitrache MA, GaluscanA.) (7,8,9,10)
Results
Bucharest
Timișoara
Prevalence of caries in temporary teeth
71.1%
74.8%
Caries free surfaces in temporary teeth
29%
25.2%
defs
5.44
5.81
Prevalence of caries in permanent teeth
31.8%
40.3%
Caries free
68%
40.3%
caod
3.18
1.06
CAO
0.82
1.3
Sealings
8.5%
8.2%
Bacterial plaque
35%(1/3)
34.2% (1/3)
28%9(2/3)
34.6(2/3)
28% (1/1)
5.5 (1/1)
Gingival bleeding
0.87
1.65

CONCLUSIONS
The assessment of pupils in Bucharest and Timisoara proves that carious lesions are
widely spread both in temporary and in permanent teeth – two thirds of the children. For
temporary teeth, the indices of caries experience are increased mostly by untreated caries,
without differences regarding the location of carious lesions, all dental surfaces being equally
involved. The most caries affected children are those in preparatory classes, and the less
affected are those in the IIIrd grade. Regarding permanent teeth, children have an average of
1 tooth and 1 dental surface, respectively, affected by caries, these being equally untreated,
treated by obturation or with extractions in case of severely affected teeth. (8,9,10) When
monitoring the location of carious lesions, we observe that none of the subjects had caries on
the vestibular or oral surfaces, but occlusal and proximal surfaces are equally affected.
Regarding the requirement for orthodontic treatment, the distribution of children was even
for the three levels – low, medium and high. In the case of the present group, only 1 in 11
children benefited from preventive measures (sealings). Oral hygiene is inadequate, only one
quarter of children having dental surfaces entirely free of microbial dental plaque. In equal
proportions, children with one third or two thirds of the dental surfaces covered by plaque
were encountered. Moreover, 1 in 10 children had dental surfaces entirely covered by
microbial dental plaque. Gingival bleeding was found in few cases. (7,8,9,11)
As compared to similar studies previously conducted in our country, the caries index
in temporary teeth had lower values in the present study, so an improved situation is found,
but only in permanent teeth, in the case of the present study, even though the caries
prevalence is lower, the number of dental surfaces affected per individual is higher. (8,9)
The results of this study show that higher efforts are needed for treating carious
lesions, both in temporary and in permanent teeth, preventing new lesions, including by
sealing, encouraging pupils to practice correct oral hygiene and using auxiliary products in
order to avoid the occurrence of caries in predisposed areas, once orthodontic treatments are
initiated. The present study demonstrates a high number of permanent molars already
extracted to this age, requiring increased awareness of parents on the importance of these
teeth. Parents must be informed on the importance of molars in the development of the dentomaxillary apparatus, in the correct functioning of the child and, consequently, they must be
encouraged to maintain these teeth by early treatment, avoiding extractions or adopting new
interceptive post-extraction methods. (8,9,10,11).
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Abstract
Objective. The aim of the study was to evaluate the consequences of premature loss of deciduous teeth
and the space maintainers need in a study group of patients with mixed dentition.
Material and method. The study was conducted on casts of a study group of 150 patients (56% boys, 44%
girls; mean age 8,707±0,169 years), who presented 253 extracted teeth requiring the application of a space
maintainer.
Results. Space maintainer treatment was necessary in 41% of patients, mainly in boys (56%), aged 8-10
years (70%). Band&loop (37%) was the most indicated space maintainer, for both arches and genders.
Space maintainer treatment was needed in 62% of edentations, especially at mandibular first molars
(20%). Dimensional changes were found in 92% of edentulous spaces. In most cases, both horizontally (21%) and
vertically (49%), edentulous spaces were reduced with 0,1-1 mm.
Conclusions. Premature loss of deciduous teeth has multiple consequences, of which the most important
is minimized space for permanent teeth, that can be avoided by applying space maintainers
Keywords: premature extraction, space maintainer, reduced space
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INTRODUCTION
Premature loss of deciduous teeth has a complex etiology and multiple consequences:
disorders in the rhythm of eruption and position of permanent teeth; changes of the dental
alveolar arches associated with midline deviation; disruptions of vertical dimension of
occlusion, static and dynamic inter-maxillary relationships, skeletal development; appearance
of dysfunctions, malocclusion, vicious habits and possible psychological damaged
development [2,14,20,24].
Early loss of deciduous molars, considered the most common due to the prevalence of
dental caries in children around the world, is associated with adverse consequences for
occlusion [13,15,20].
These repercussions can be avoided by applying space maintainers. Criteria for
choosing a space maintainer are: number of missing teeth; time elapsed since the extraction of
deciduous teeth; space length; presence, position and time until the eruption of permanent
teeth; patient's age and cooperation [8,18,20].
Aim
The aim of this study was to evaluate the consequences of premature loss of deciduous
teeth and the space maintainers need in a study group of patients with mixed dentition.
MATERIAL AND METHOD
The retrospective study was performed on study casts of patients of Paediatric
Dentistry Department of”Carol Davila”Medicine and Pharmacy University Bucharest, during
one year (2015).
The study was carried out on a study group of 150 patients (aged 6 to 12, mean age
8,707±0,169 years), who presented 253 extracted teeth requiring the application of a space
maintainer, selected from an initial group of 366 patients with mixed dentition (51% boys,
49% girls; mean age 8,766 ± 0,0646 years), among which 411 extracted deciduous teeth were
identified. Criteria for inclusion in the study were: patients with mixed dentition and at least
one deciduous tooth precocious extracted (with more then 1 year until the eruption of
successor tooth), associated or not with horizontal and/or vertical migrations, as a
consequence of early extraction. From the study were excluded: on-term edentations (± 1 year
until the eruption of successor tooth), frontal edentations occurred after primary canines’
eruption (when a space maintainer is no longer necessary), anodontia, patients with general
diseases that could influence teeth’ early loss and dental arches’ changes.
Examination of the cast of the patients was performed by the first author of the paper
in good lighting conditions, at different time intervals (intra-examiner reliability test score =
0.96). Interpretation of the cast was accomplished analyzing the following variables:
 dental age (divided into 3 categories: under 8 years, 8-10 years, 11-12 years), relying on
patients’ gender and erupted permanent teeth; dental status;
 horizontal and vertical dimensions of edentulous spaces (in millimeters, using a
compass and a ruler), appreciating migration type of neighboring teeth ± alveolar
process. To establish the dimensional changes of the edentulous spaces, measured
dimensions of the primary teeth were compared with standardized primary teeth’
dimensions (Răducanu, 2013);
 type of the edentation. Formula [dental age (years) - permanent tooth’s eruption age
(years)] was used to assess edentation type: precocious (anticipated loss of the tooth,
with more than 1 year before the eruption of the successor), on-term (edentation
occurred during permutation time);
 type of space maintainer, using Proffit’s recommendation (Fig. 1).
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Figure 1. Space maintainer treatment planning (Proffit, 2000) [21]

The data base and statistical analysis was performed using Stata 11IC version 2009
(StataCorp, Texas, USA). For statistical interpretation kappa, Pearson's chi-square, Anova, ttest, Bonferroni, linear regression were used, with significance level set below 5%.
Presentation of the results was performed by graphs in Microsoft Excel.
RESULTS
Space maintainer need
The overall patients with space maintainer treatment need was 40,98%.
Boys represented 56% (n=84) of patients requiring a space maintainer. The age
distribution of the patients was as follow: 70% (n=15) patients aged between 8 and 10 years,
23,3% (n=35) smaller then 8 years, 6,7% (n=10) aged 11-12 years.
Consequences of deciduous teeth precocious extractions occurred on all patients
(100%, n = 150), 41,3% (n= 62) of them required a space maintainer for lower arch, 39,3%
(n=59) for upper arch and 19,3% (n = 29) for both arches, gender difference being statistically
significant (ANOVA, F = 5.445, p =.021). The average number of teeth early extracted was 1 ±
0.978 / patient (minimum: 1 tooth/patient, maximum: 9 teeth/pacient).

Figure 2. Space maintainer treatment need - recommended type (%)

Referring to the type of space maintainer, band&loop (36,87%, n=66) was the most
indicated, followed by removable prosthesis (27,93%, n = 50) and lingual arch (12,84%, n =
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12.84) (Fig. 2). Band and loop was the most indicated space maintainers for both boys (38,9%,
n=35 - Pearson Chi2 14,812, p=.011) and girls (34,6%, n=31 - Pearson Chi2 14,812, p=.011), for
both maxilla (31,4%) and mandible (39,4%) (Fig. 3).

Figure 3. Space maintainer treatment need depending on the dental arch (%)

Frequency and consequences of premature loss of deciduous teeth
The overall primary teeth with space maintainer treatment need was 61,55%.
Edentulous spaces were more frequently localized in the posterior part of the arches
(58,5%, n = 148), on the right side (55,4%, n=140), at mandible (57,4%, n = 145).

Figure 4. Distribution of the edentulous spaces with space maintainer treatment need

Distribution of the extracted teeth was: lower first molars (20,2%, n = 51), lower second
molars (19,4%, n = 49), lower canines (16,2%, n = 40), upper canines (14,6%, n = 36), upper
first molars (12,6%, n = 32), upper second molars (6,3%, n = 16), upper central incisors (4,8%, n
= 12), upper lateral incisors (4,4%, n = 11), lower central incisors (1,2%, n = 3), lower lateral
incisors (0,4%, n = 1) (Fig. 4).

Figure 5a. Spatial consequences of early loss of
deciduous teeth

Figure 5b. Spatial consequences of early loss of
deciduous teeth - by groups of teeth
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Spatial consequences had been identified in 92,49% (n = 234) of the edentulous spaces,
both horizontally and vertically, being statistically significant associated with teeth’
topography (Pearson Chi2 = 52.3, p =.000) (Fig. 5 a, b).
Analyzing the horizontal space, 88,5% (n=224) of the edentulous sites presented reduced
space. The most affected teeth were lower second molars (18,3%, n = 41), followed by lower
first molars (17%, n = 38), upper first molars (13,39%, n = 30), upper canines (16,1%, n = 36),
lower canines (16,1%, n = 36), upper second molars (7,14%, n = 16), upper central incisors
(5,35%, n = 12), upper lateral incisors (4,91%, n = 11), lower central incisors (1,33%, n = 3),
lower lateral incisors (0,44%, n = 1) (Pearson Chi2 = 58.429, p =.000). Reduction with 0,1-1 mm
was found in 21% (n = 47) of edentulous spaces, the difference between teeth’ groups being
statistically significant (ANOVA, F = 10.5, p =.000) (Fig. 6).

Figure 6. Horizontally space reduction (%)

Figure 8a. Horizontally space reduction - by gender

Analyzing the vertical space, 19,4% (n=49) of the edentulous sites presented reduced
space, 63,3% (n=31) as egresions, 36,7% (n=18) as extrusions. Girls were more often affected
(53,01%, n=26, p>.005) than boys. The most affected teeth were lower second molars (42,85%,
n = 21), followed by lower first molars (26,5%, n = 13), lower canines (16,3%, n = 8), upper
canines (6,1%, n = 3) upper second molars (4,1%, n = 2), upper first molars (2%, n = 1), upper
lateral incisors (2%, n = 1) (p>.005). Reduced space with 0.1-1 mm was found in 49% (n = 24)
of cases (Fig. 7).

Figure 7. Vertically space reduction (%)

Figure 8b. Vertically space reduction - by gender

In boys, more frequently the edentulous spaces were reduced with 1,1-2 mm (20,31%,
n = 26 horizontally, 23,95%, n=23 vertically) compared with girls, where the most frequent
reduction was of 0,1-1 mm (23,95%, n = 23 horizontally, 20,31%, n=26 vertically) (Pearson
Chi2 = 15.411, p =.7 horizontally, p=.7 vertically) (Figure 8 a,b).
DISCUSSIONS
Precocious edentations and therefore, space maintainers requirements, were identified
in 41% of subjects, in agreement with data obtained by Beldiman et al. (41,6% - Iasi), in
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disagreement with other authors: 6,2% in Bulgarian children aged 7 to 14 years, 9,28% in
Brazil, 16,5-25,6 % in Saudi Arabia (Hammad, 2011), 16,5% in India [1,4,5].
No similar studies, analyzing space maintainers needs, were found in the literature.
According to Linjawi, 75,2% of children with precocious deciduous teeth extractions,
didn’t received space maintainers [12], while Hammad points out that 3,8% of patients with
early edentations received space maintainers, for molars only [3]. Andreeava highlights that
only 8% of the dentists recommend space maintainers.
Regarding the type of space maintainer, band & loop (36,87%) was the most
recommended space maintainer, similar to Andreeava (33%) and Hammad (50%) [3, 4].
Similar with Andreeava (31%), removable prosthesis was the second type of space mainteiner
(28%) indicated [4].
In this study, more than half of the subjects with precocious decidous teeth (56%) were
boys, similar to other studies (64.40% - Ahamen et al., 22,3% - Beldiman et al.) [5, 1].
Precocious extractions were more common in subjects aged between 8 and 10 years (70%), in
agreement with Ahamed et al. who highlighted that subjects aged 8 years were the most
affected [1].
Precocious edentations had been identified in more than half of the patients in lower
(57,4%), posterior (58,5%), right (55%) part of the arches, as well as in studies conducted by
Beldiman, Mehdi, Ahamed et al. [1,5,15].
Molars’ edentations were recorded in 62% of patients, in disagreement with Pedersen
et al. quoted by Petcu (45%) [20], Cavalcanti et al. (24,9%) [5], Kobylińska et al.(7,39%) [10]
who obtained lower frequencies.
Lower molars were the most affected teeth (20%), in accordance with Martinez quoted
by Beldinan (45,8%) [5] and Ahamed (60,36% - M1) [1], in disagreement with Hammad and
Kobylinska [3,10] and Cerna et. al, who found upper molars (38,6%), respectively second
maxillary molars (61,3%) [6] were more affected. The most affected tooth was 8.4 (11%), in
agreement with Ahamed and Cavalcanti (16,82% and 22,3%) [1,5], in disagreement with
Batista quoted by Beldiman, respectively Cerna et al., which highlights frequently edentations
of 8.5 and 7.4 (37.7%) [5,15].
In this study, 31% of early extractions were affecting the canines, Ahamed et al and
Hammad obtaining lower frequencies - 3,6% and respectively 5,8% [1, 3]. Early incisors’
extractions represented 10,6%, value similar to Hammad (9,13%), but higher than Ahamed
(6,3%) [1,3]. However, frontal teeth precocious edentations were rarer, in agreement with
Andreeava [4].
In this study, 89% of the edentulous spaces presented horizontally reductions and 19%
vertical reductions. Spatial changes were identified more frequently at second mandibular
molar (18% horizontal, 43% vertical). Kronfeld quoted by Petcu et al demonstrated that 51%
of first molars and 70% of second molars lost prematurely presented space reductions [19,20],
Petcu also highlighted that reduced space is more frequent in cases of early loss of lower
molars [19].
Spatial changes were recorded also at frontal teeth, 43% of canines presented
significant horizontal reduction. In accordance, Borum and Andreasen quoted by Holan and
Needleman highlighted that 2% of the edentations of anterior teeth showed dimensional
changes [9], Hammad that 50% of prematurely lost canines showed mid line deviation [3],
Miyamoto, Chung and Yee emphasized that premature loss of one or more deciduous canines
increased orthodontic treatment necessary [16] and MacGregor quoted by Holan and
Needleman recommends applying a space maintainer in cases of deciduous incisors extracted
before canines’ eruption [7]. In disagreement, Moss and Maccaro reported no space change in
cases of early lost of incisors.
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CONCLUSIONS
Space alterations were identified in 92% of edentations, as a consequence of premature
teeth loss.
Although space maintainer treatment need was identified in 41% of patients, none of
the patients received this treatment.
To reduce malocclusion appearance, parents’ knowledge regarding consequences of
premature deciduous teeth loss and space maintaining importance must be improved, but
also practitioners’ encouraged to apply preventive and curative treatment in cases of patients
with primary teeth.
This study treats a subject with few information in the specialized literature, that can
serve as a starting point for other researches.
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Abstract
The goal of modern dentistry is to restore patient’s oral health in a predictable way and dental implants
have become a part of routine dentistry. Since the early 1970s, thanks to Prof Brånemark work, who observed that
the titanium firmly attaches to the bone, the use of titanium-based dental implants in humans begun. Osseo
integration or Osteo integration refers to a direct bone-to-metal interface without interposition of non-bone tissue.
However, fibrosis or fibrous integration is not an uncommon result of the soft tissue repair surrounding the
implant and may negatively affect the implant function. The rationale of this review is to evaluate the basic science
work performed on the concept of implant Osseo integration,”Chondro-integration”, Fibro integration, Epithelial
integration and to discuss the specific factors that may lead to implant”Chondro-integration”, Fibro integration,
Epithelial integration instead of Osseo integration.
Keywords: dental implants; oral implants; Osseo integration; fibro integration.
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INTRODUCTION
Osseo integration comes from the Greek ‘osteon’ meaning bone, and the Latin word
‘integrare’, meaning to make whole. Osseo integration is defined as a direct structural and
functional connection between living bone and the surface of a load-bearing artificial implant
but the definition:”Osseo integration is the formation of a direct interface between an implant
and bone, without intervening soft tissue”is more complex and highlights better the need for
the lack of soft tissue surrounding the implant. In the past, Osseo integrated intraosseous
dental implants have been made in a variety of shapes, including hollow baskets, tripods,
blades, disks, truncated cones, needles, cylinders, and screws.
IMPLANT BODY MATERIAL
Osseo integration comes from the Greek ‘osteon’ meaning bone, and the Latin word
‘integrare’, meaning to make whole. Osseo integration is defined as a direct structural and
functional connection between living bone and the surface of a load-bearing artificial implant
but the definition:”Osseo integration is the formation of a direct interface between an implant
and bone, without intervening soft tissue”is more complex and highlights better the need for
the lack of soft tissue surrounding the implant. In the past, Osseo integrated intraosseous
dental implants have been made in a variety of shapes, including hollow baskets, tripods,
blades, disks, truncated cones, needles, cylinders, and screws.
Implant body material
The materials used for the production of this implants were: Stainless steel, Cobalt
base alloys, Titanium base alloys and latest material used with encouraging outcome, ceramic
implants. Many of the materials used today in the production of dental implants were first
developed and used in the orthopedics in making prostheses for heavily loaded joints such as
the knee and hip. The first metal alloy developed specifically for human use was
the”vanadium steel”but it was no longer used in implants because its corrosion resistance is
inadequate after in vivo tests. Later, stainless steel was introduced and is still used for
implant fabrication but not in dental field any more. This alloy has a very good resistance to
chloride solutions and poor sensitization. The Cobalt base alloy has been used for many
decades in dentistry. The implant has gained importance with the work of Professor Per
Ingvar Brånemark, who inserted in rabbit and dog legs, stainless steel optical chambers to
investigate the anatomy and physiology of tissue injury. In some specimens the structure of
stainless steel was replaced by titanium structure. At the end of the experiments, Prof
Brånemark observed that the titanium chamber was firmly attached to the bone (Branemark
and Breine, 1964). In fact, the titanium chamber couldn’t be removed from the surrounding
bone once it had healed. Histological studies showed complete integration of titanium with
the bone and after this observation, Brånemark developed a new concept of Osseo
integration. Despite the benefits and successes the use of implants is not without risk of
adverse effects. Titanium implants generally develop an oxide layer which allows it to
integrate with living bone tissue as demonstrated above but sometimes, the body can have
adverse reactions to titanium like fibrosis and inflammation which may affect its long term
functional performance (Branemark et al., 2001).
Commercially pure titanium and titanium alloy
After the latest classifications, there are six principal distinct types of titanium
available as implant biomaterials. Amongst these six materials, there are four grades of
commercially pure titanium and two titanium alloys. The commercially pure titanium
materials are called pure Grade I, Grade II, Grade III and Grade IV titanium. The two alloys
are Ti-6Al-4V (Grade V) and Ti-6Al-4V-ELI (Grade XXIII).
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Ceramic implants
In the beginning, ceramics were first introduced to implant dentistry in the form of
coatings onto metal-based implants to improve Osseo integration. In the last years, different
type of ceramic coatings have been used for the treatment of dental implants surfaces. There
were used both inert ceramics, including aluminum oxide and zirconium oxide and bioactive
ceramics, such as calcium phosphates and bio glasses. Coatings can be dense or porous, with
a thickness ranging from 1 to 100 μm, depending on the coating method that is used.
Different methods to coat metal implants comprise plasma spraying, sputter-deposition, solgel coating, electrophoretic deposition or biomimetic precipitation (Lacefield, 1998). Bioactive
ceramics have been shown to release calcium phosphate ions around the implants, resulting
in enhanced bone apposition compared with the more inert ceramic and metallic surfaces
(Lacefield, 1998). With the development of biomaterials science and industrial technology,
interest in ceramics for dental application has grown and ceramics, in specially the yttriumstabilized tetragonal polycrystalline Zirconia (Y-TZP), exhibit improved mechanical
properties that make them suitable substrates for the fabrication of dental implants (Kohal et
al., 2008).
Osseo integration
The desired outcome of dental implants is osseointegration but unfortunately there are
two types of not desired implant-tissue responses (Rossi et al., 2008, Migirov et al., 2011). The
first type is the response of the hosts tissues to the toxicity of the implanted material. The
second response which is the most common is the formation of a non-adherent fibrous
capsule between the implant and the hosts' tissues termed fibrosis leading to the
fibrointegration of dental implants. This is a natural response to protect the body from a
foreign object which may eventually lead to complete fibrous encapsulation (Suska et al.,
2008). Typically implants are intended to stay fixed in the human body for a long time and
bone is expected to grow on the surface of the implant. Unfortunately this does not always
happen. Fibrosis referred to as foreign body reaction, develops in response to almost all
implanted biomaterials and consists of overlapping phases similar to those in wound healing
and tissue repair processes(Kyriakides et al., 2001). Despite the biocompatibility of metallic
implants used, titanium materials are generally encapsulated by fibrous tissue after
implantation into the living body(Nebe et al., 2008). It has been suggested that osteoblastic
cells adhere more quickly to rough surfaces of titanium than to smooth surfaces (Puleo and
Bizios, 1992, Puleo and Bizios, 1992). In the adult, the osteoblast is derived from a bone
marrow stromal fibroblastic
stem cell termed the mesenchymal stem cell (MSC), a non-hematopoietic multipotent
stem-like cell vital for the osteogenic process and capable of differentiating into both
osteoblastic and non-osteoblastic lineages (Zhang et al., 2012).
Implant surface and the”chondro-integration”
There is also another hypothesis regarding the chondrointegration of dental implants,
that was highlighted in the literature regarding the environment of placed implants. It is
already known that during the production of dental implants in the presence of oxygen, the
titanium oxidates forming a layer of TiO2, and the Titanium implant continues to be oxidized
after surgical placement in the bone. The hypothesis is that the oxygen level of the
microenvironment near the Ti surface may be depleted, thus potentially creating a hypoxic
zone (Nishimura, 2013). It is well established that a hypoxic environment can induce
chondrogenic differentiation as indicated by the expression of the chondrogenic transcription
factor Sox9 and cartilage-related ECM molecules (Kanichai et al., 2008, Adesida et al., 2012).
But taking in consideration that Titanium can form an oxide layer 10 angstroms thick in a
millisecond and 100 angstroms in a minute and the fact that Titanium reacts with oxygen
electrochemically rapidly in the presence of water to form a fine oxide layer of TiO2 that
prevents further oxidation (Anusavice, 2003; Jones, D.A. 1996). In the passivated state, TiO2
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biomaterials generally corrode less than 20 μm/year (Gittens et al., 2011). Also the TiO2
surface layer protects titanium under normal biologic conditions to regenerate if removed by
reactive Be corrosion equilibrium products as passivation barrier formation and confers high
corrosion resistance. Due to this facts the chondro-integration can’t be named as an
independent entity like osseointegration or fibrointegration of dental implants.
Implant surface and the fibro integration
Fibro integration of implants can be defined as the presence of a layer of fibrous
connective tissue intervening between an implant and the adjacent bone. The”fibro
integration”concept is that there is a soft tissue interface surrounding an implant or a dense
collagen tissue between implant and bone, whereas the term Osseo integration in optical
microscopy analysis refers to the physical contact between new bone and the implant,
without the interposition of connective tissue. Even though if placed in fresh extraction
sockets or neo-alveolas, beening allowed to permanently penetrate the gingiva and skin the
dental implant caused no adverse tissue effects an intact bone-implant interface was analyzed
by TEM, revealing a direct bone-to implant interface contact suggesting the possibility of a
direct chemical bonding between bone and titanium (Albrektsson et al., 1981). Before this
studies done in the 80s by Prof Branemark, in the 70s, other studies concluded that when a
metal implant is placed into the will always develop a layer of fibrous tissue around it which
subsequently will never be as secure in the bone as it was at the time it was implanted
(Southam et al 1970). Later some researchers believe that a direct contact between implant and
bone is possible only if the implant is a ceramic and not if it is a metal (Muster and Champy,
1978). Taking in consideration that in fact the surface of titanium becomes instantaneously
coated with an oxide layer of of about 100 A thickness during the fabrication of the implant.
This means in fact that titanium as an implant material may be regarded as a ceramic, not as a
metal (Albrektsson et al., 1981).
Implant surface and epithelio integration. Preventing the migration of epithelial
cells on the implant
Both the surgical and restorative advantages of immediately placing dental implants
in fresh extraction sockets have been debated by a large number of researchers (Becker et al.,
1998, Gelb, 1993, Schwartz-Arad and Chaushu, 1997, Nyman et al., 1990), and Osseo
integration was achieved and demonstrated in these situations (Araujo et al., 2006, Kohal et
al., 1997, Gotfredsen et al., 1993, Karabuda et al., 1999, Becker et al., 1991). To place the
implant immediately after extraction into the fresh socket can be considered more efficient
regarding the less invasive surgical technique then the classic approach where multiple
surgeries were needed in order to conserve the amount of bone during the initial healing
process. Sometimes, the immediate implant placement procedure can be limited by the
dimensions of the fresh extraction socket that may be greater than the diameter of a regular
implant, which at many times results in the presence of a substantial gap between the implant
and the socket walls (Botticelli et al., 2003), and also different shapes of the fresh socket. This
can conduct to the resorption of the buccal bone wall (Araujo et al., 2005). Healing of a wide
marginal defect around an implant is characterized by appositional bone growth from the
lateral and apical bone walls of the defect (Botticelli et al., 2003). There were some studies
involving the possibility to overcome this problems of bone resorption by using a conical and
wider implant minimizing this way the gap between the implant and the bone (Romanos,
2009, Carlsson et al., 1988). It has been suggested that full regeneration of the bone is difficult,
since it seems that alveolar bone resorption is unavoidable if no other bone conservation
techniques are used, regardless of the type, shape and volume of the implant placed (Sanz et
al., 2010). The peri-implant junctional epithelium may reach a greater final length under
certain conditions such as implants placed into fresh extraction sockets versus conventional
implant procedures in healed sites (Sculean et al., 2014).Therefore, the use of a membrane
material can create a contained atmosphere to exclude deep soft tissue invasion and sustain
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blood clots in place for maturation without Infiltration of epithelial cells and can allow the
time for bone forming, and simultaneously promote Osseo integration (Caneva et al., 2010,
Bassett et al., 1956, Lekovic et al., 1998, Jimbo et al., 2012)
The biological seal around implants
The soft tissue, so blamed till now for interfering with the Osseo integration show its
importance in acting as biological seal around the implants and maintaining exactly the so
needed Osseo integration (Abrahamsson et al., 1996, Albrektsson and Wennerberg, 2004,
Albrektsson and Wennerberg, 2004, Berglundh et al., 1991, Berglundh et al., 1994). So, it was
concluded that the success of long-term Osseo integrated implants depends on the adherence
of the epithelium and of the connective tissue to the titanium surface, protecting the osseous
tissue against microorganism from the oral cavity, and this adherence depends on the
topography and chemical composition of the biomaterial (Weber et al., 1992). The epithelial
cells can adhere to the implant surface and establish a barrier that has common characteristics
with the junctional epithelium of the tooth (Spray et al., 2000). In the case of teeth, transseptal
collagen fibers are inserted into the root surface in a cellular cement, forming bundles of fibers
that attach the tooth gingival complex, preventing the apical migration. In the case of
implants, connective tissue is also present but is not inserted directly on the surface of the
implant. In relation to connective tissue, the main difference between the implant and the
tooth is given by the orientation of the collagen fibers underneath the epithelial attachment.
The supracrestal gingival tissue has a perpendicular orientation to the tooth surface while the
peri-implant tissues have their collagen fibrils oriented parallel to the implant surface, forming a ring around it. In the case of teeth, there is an insertion of collagen fibers while there is
no binding to the implants (Berglundh et al., 1991). This interaction between the tissue and
the titanium implant surface is essential, as in teeth, to inhibit the apical migration of the
junctional epithelial (Berglundh and Lindhe, 1996). Thus, the attachment of the soft
connective tissue to the transmucosal portion of an implant is regarded as being weaker than
soft connective tissue attachment to the surface of a tooth root (Sculean et al., 2014). This periimplant junctional epithelium terminates 2 mm apical to the coronal soft tissue margin and
1.0–1.5 mm coronal from the peri-implant bone crest. Thus, the mean biological width
(including the sulcus depth) was 3.80 mm around implants and 3.17 mm around teeth
(Sculean et al., 2014). With no Influence of material on collagen fibre orientation on the surface
of implant (Tete et al., 2009).
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Abstract
Orthodontic treatment goals are different for patients and orthodontists. While the first think more in
terms of tooth alignment the others have a more complete agenda, addressing also stability. Mandibular crowding
has always been a topic for debate regarding its treatment. The present study analyses factors and limits that
influence the treatment of mandibular crowding from a clinical point of view. An observational study on 30
patients was developed and conducted. It was found that the treatment options employed varied according to
tooth movement limits. Limits were also found to be in accordance with skeletal facial patterns and mandibular
morphological characteristics. While mandibular expansion is a common treatment option for managing and
correcting mandibular crowding it should be employed carefully due to increased periodontal and relapse risks.
Keywords: Orthodontic Treatment, Mandibular Crowding, Stability, Expansion
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INTRODUCTION
In every orthodontic treatment done, there are two types of goals involved. First there
are the goals set up by patients and mostly coincide with their expectations. Usually these are
represented by the fixing of the chief complaint which determined the patient to seek an
orthodontic specialist (alignment of teeth in order to fix smile esthetics, space closure, etc.)
The other type of goals are the ones set up by the orthodontist after a thorough assessment of
the case and are more complex than patients’ expectations.
If for the first category the most common are aligning teeth and re-establishing
esthetics of the smile, for the second category goals are more precise due to specific
orthodontic training and addressing also functional aspects, periodontal health, stability of
desired results and airway volume improvement.
Teeth alignment and achievement of all orthodontic goals are usually linked to the
alveolar space offer (1). While some orthodontic philosophies emphasize the importance of
the setting of the upper central incisors in the facial pattern(2), others focus on the limitations
offered by the mandibular alveolar process and the importance of respecting these
boundaries.(3) The differences in morpho-physiological characteristics between the maxilla
and the mandible make the mandibular crowding more difficult to treat.

Figure 1. Differences between patients’ and orthodontists’ goals

Aim and Objectives
The present study wishes to determine what are the factors influencing tooth
movement and tooth positioning in the mandibular arch and where are the limits.
MATERIALS AND METHODS
An observational study of the morphology of the mandible and focused on the
alveolar process was done in correlation with different facial types. Radiological records of
orthodontic patients with complex pathology that required CBCT investigations were
analyzed and measured to find correlations between mandibular bone morphology and
treatment limitations. Measurement of bone density of the alveolar process, thickness of the
cortical bone, height and width of alveolar process and of dental roots was considered.
The study was done on 30 consecutive patients for which CBCT was indicated due to
complex pathology but also presented mandibular crowding. Thorough clinical and para-
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clinical analysis were performed. Measurements on models, CBCT images and intraorally
allowed to study the limits of mandibular expansion. The methods through which the
mandibular crowding was resolved in the cases that benefitted from orthodontic treatment, as
well as the stability of the achieved result was also monitored.

Figure 2-5. Documents analyzed for each patient (Tele-radiographic measurements on CBCT images to establish
facial pattern, CBCT images for mandibular measurements of cortical bone, Stone model for dental analysis, intraoral images for clinical assessment)

RESULTS
There were significant clinical differences found between different facial typologies
and alveolar bone characteristics for the studied population. It was found that there are more
treatment limitations in terms of tooth movement in the hyper-divergent people than in hypodivergent and normo-divergent ones due to mandibular morphological characteristics.

Figure 6-8. Example 1- Case with Angle Class III malocclusion, hyper-divergent facial pattern, narrow mandibular
alveolar process, very thin cortical bone, dento-alveolar compensations present, low level of tooth implantation in
the alveolar bone due to bone resorption

Figure 9-11. Example 2 – Case with Angle Class II malocclusion, hypo divergent facial pattern, normal mandibular
alveolar process, normal to thick cortical bone, light dento-alveolar compensations, normal level of tooth
implantation in the alveolar bone.
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Figure 12-14. Example 3- Case with Angle Class II malocclusion, normo-divergent facial pattern (Hyper-divergent
tendency), normal to narrow mandibular alveolar process, thin cortical bone, no dento-alveolar compensations,
normal level of tooth implantation in the alveolar bone

Orthodontic treatments performed in order to align the mandibular arches for the 30
patients were as follows:
 Expansion by correcting the lateral torque with regular oversized buccal arch (in
adolescents and adults) -12 cases
 Extractions to create space for aligning (in adolescents and adults) - 8 cases
 Mandibular lingual expanding arch (in adolescents and adults) -6 cases
 Rapid mandibular expansion with corticotomies (in adults) -2 cases
 Mandibular midline distraction (in adults)-2 cases
In follow-up sessions after the end of the treatment, it was observed that the stability
of the results was better for the extraction cases and for the cases that used the mandibular
expanding arch in growing adolescents together with functional therapy to counteract the
muscle imbalance.

Figure 15-16. Example of case with mandibular first bicuspid extractions and no expansion

Figure 17-18. Example of case with mandibular expansion with lingual arch and extraction of wisdom teeth

Figure 19-20. Example of case with mandibular expansion with regular oversized buccal arch
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DISCUSSIONS
While the factors that contribute to dental crowding are multiple, the most common
ones can be classified in hereditary and environmental (4). Certain characteristics such as
excessive tooth size, deficient arch length, narrow arch width, supernumerary or missing
teeth or abnormal crown morphology are considered of being hereditary while others like
premature loss of deciduous teeth, interproximal caries, transpositions or disturbances in
dental eruption and most of all muscle imbalance are influenced by the environment. (5)
Regardless of the cause, the orthodontic treatment must be performed and address the
crowding problem. However, the stability of the achieved result is dependent on the
treatment strategy and that is why the etiology must be discovered (6).
Achievement of substantial mandibular dental expansion with fixed appliances can
sometime lead to undesirable incisor and canine proclination, tooth repositioning outside the
supporting bone resulting in bone dehiscences and fenestrations and gingival recession(5). It
is all depending on the initial morphology of alveolar bone as well as on the amount of tooth
movement. Important tooth movement are also responsible for a high risk of relapse in
expansion cases.
Moderate increases in mandibular inter-canine width may be possible, however, if
expansion is begun prior to the eruption of the permanent canines (7).
The stability of mandibular arch expansion has been an issue for debate in the
orthodontic world for decades. Nance reported that mandibular expansion is unstable and
that intercanine width returns to pre-treatment values over time; therefore, he advocated
maintenance of intercanine width during orthodontic treatment. Herberger reported that 68%
of expansions due to increase in mandibular intercanine width remained in place 4 - 6 years
after retention. In this case, long-term retention and a fixed lingual retainer were planned to
preserve gains in the intercanine width. Teeth with eccentric positions in the alveolar ridge, as
crowded incisors and canines, constitute risk factors for bone dehiscences and fenestrations
(7)
CONCLUSIONS
For precise and accurate mandibular tooth movement, the orthodontist needs to
consider the individual bone characteristics of the patient. Limitations of sound tooth
repositioning are not only frequent but appear in both extractional and expansion cases and
therefore while expansion is a viable treatment option it should be always balanced with
considerations upon the stability and periodontal health issues.
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Abstract
Objectives: Dentoalveolar discrepancies are more common nowadays, due to a general trend of the
viscerocranium to decrease its size. In this context, early orthodontic treatment - after an early and correct
diagnosis - can prevent the orthodontic problems from becoming permanent. Therefore, the dentist needs simple
and efficient methods of detection and interception of dentoalveolar discrepancies, which can be applied easily on
as many patients as possible. On this matter, starting from Bolton’s analysis and the Cephalometric landmarks, the
objective of this study is to determine the correlation between the permanent upper central incisor’s width, first
permanent tooth erupting on the maxillary arch in the frontal area (making it easily accesible in practice), and the
development of the maxilla, respectively.
Materials and methods: We used 300 study models of adult patients. On these, the width of the maxillary
central incisors (M-D) measured incisally and the cross dimension of the maxillary arch, between the craniometric
Ectomolare-Ectomolare points, were measured with a digital caliper. Subsequently, the correlation between the
mesio-distal width of the central incisor and the transversal development of the upper jaw was examined.
Results: After analysis, it was found that there is a correlation between the mesio-distal width of the
central incisor and the development of the upper jaw, and a growth index was established.
Discussion: This study wants to help the practitioners to easily identify the maxillary growth
disturbances, by determining the upper jaw’s future approximate dimensions from an early stage, using only the
upper central incisor’s width. Also, knowing the correlation between the two, the practitioner can easily recreate
the correct dimension and shape of the frontal teeth, when dealing with edentulous patients.
Conclusions: The growth index can provide valuable data in intercepting the dentoalveolar discrepancies
and other orthodontic problems, being a fast, easily available and noninvasive method of diagnosis. For the eldery,
edentulous patients, it can give the dentist a guide for the aesthetic outcome of the future prosthetic restoration.
Keywords: growth index, orthodontic disturbances, maxillary central incisor, implant retained
restorations, complete edentations.
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INTRODUCTION
The lack of space for the normal development of the dental arches is an increasingly
common phenomenon in today's dental practice. The main reasons incriminated in the
literature are the general trend of decreasing of the viscerocranium1, the genetic disparity
between the size of the jaws and teeth2, 3 and syndromes with craniofacial deformities4. Of
course, a very important role is played by the functions that originate or take place in the
nasal and oral pharyngeal territories, such as breathing, eating or speaking.5, 6, 7, 8, 9, 10
Clinically, the reduction of available space on the dental arches translates through
ectopic teeth, rotations or dental inclusions11. It is well known that most commonly the third
molars and the canines are affected by this kind of problems, but the etiologies may be
different. 12, 13, 14 While mostly genetics causes the anatomical characters of the teeth and the
dental inclusions, functional factors may increase or, conversely, slow down or even prevent
the installation of such occlusal imbalances.15, 16, 17
Normally, the jaw size is proportional to the size of the teeth18. Obviously, this rule is
not always observed in practice, there are many variants of genetic combinations that result in
a variety of size ratios between the teeth and their bone support.19
Tooth size analysis was presented by Bolton in 1958 when he computed the specific
ratios of the mesial-distal widths that must exist between the maxillary and mandibular
anterior segments, as well as for the whole arch from the right first molar to left first molar,
for proper coordination of maxillary and mandibular teeth.
Additionally, numerous studies have concluded that a specific ratio often seen in
nature, the Golden Ratio or the Divine Proportion, is also present in the development of the
human body. For example Leonardo da Vinci found that the total height of the body and the
height from the toes to the navel depression are in Golden Ratio.20 Regarding dentistry, the
Golden Ratio has been found in teeth dimensions, between the upper teeth and the
mandibular ones and even in correlation with the smile.21
The present study wants to identify the growth relationship between the two
components, the upper jaw and maxillary teeth, using only the first frontal permanent tooth
that erupts on the upper arch as a guide – the central incisor - in order to approximately
predict the future transversal growth of the upper jaw. On the other hand, for elderly
edentulous patients, it can become a predictible guide for chosing the correct shape and
dimension of the future teeth, starting from central incisors, especially when all teeth are lost.
MATERIAL AND METHODS
For the study there were used 300 study plaster models of adult patients, of which 148
were females and 152 makes (fig.1). All patients were adults, chosen respecting a minimum
age of 18 years, at which the bone growth is considered completed, in order for the study to
be relevant. The age of all participants was between 18 and 28.
The inclusion criteria were: 1. Permanent dentition, 2. Presence of all permanent teeth
from second molar to second molar in both arches, 3. No massive loss of substance on the
central incisors.
The exclusion criteria were: 1. Presence of any deciduous teeth, 2. Presence of any
major morphologic dental anomaly 3. History of orthodontic treatment.
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Figure 1. Sex distribution among patients

Each model was numbered on the base and was prepared for measurement fig.2: the
Ectomolare (EKM) points were marked on each side of the dental arch, after which the
distance between them was measured with a digital caliper with a range of 0-150 mm.

Figure 2. Measurment of the maxillary central incisor

Subsequently, the mesial-distal dimensions of the maxillary right central incisors were
measured, at the incisal edge level. The results were then collated into tables and the
relationship between the width of superior central incisors and maxillary cross development
was determined. Further on, an index of development of the jaw was identified by calculating
the ratio between the incisor’s width and the EKM-EKM distance on each model.
RESULTS
After analysis it was found that there is a direct proportionality correlation between
the medial-distal width of the central incisor at the incisal level and jaw width in all patients;
the bigger the incisor’s crown width, the greater size of the upper jaw.
Further on, by calculating the ratio between the width of the central incisor and the
jaw cross dimension a growth index was identified, with a value of 0.16.
In table 1, there are presented the ratio values of all the patients included in the study
– Row Labels. 76% of the patients have values around 0.16 (0.15 – 0.17 range), with 38.33% of
them having the exact value of 0.16.
Table 1. Ratio values of all the patients
Count of interval k
Row Labels
0,13 0,14
f
5
15
m
11 25
Grand Total
16 40

0,15
36
36
72

0,16
74
41
115
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0,17 0,18 0,19 Grand Total
15 3
148
26 10 3
152
41 13 3
300

Figure 3. Ratio values distribution

As seen on the graphic from figure 4, there is a clear growth pattern with the majority
of the patients. Practically one can approximate the future appropriate width of the upper jaw
using the constant k = 0.16, with the formula:
first permanent upper incisor width
upper jaw width =

0.16

DISCUSSIONS
Dental and alveolar anatomical features cannot be separated from the functions of the
oral and facial regions or the rest of the body. Even though the growth Index can give the
practitioner an approximation about the future development of the jaws, other factors can
interfere with the normal growth process, such as malfunctions, accidents or even the child’s
diet. 22
So, in order to be more specific, the growth index (0.16) established in the present
study does not take into consideration any other factors except from the anatomical ones. But,
even so, as seen in the statistic, the majority of patients (+75%) have values around 0.16,
confirming that the index can be useful in practice.
How much do the external factors affect the growth and bone morphology is hard to
say. As most scholars agree nowadays, function gives the shape but, nevertheless, the genetic
baggage of each individual is decisive. Under these circumstances the growth Index should
always be correlated with the rest of the patient’s information, like the family history,
conditions of living, diet, presence of vicious habits and so on.
Considering all the variables, clinically, the Index can be a valuable tool as a starting
point in achieving the treatment plan when dealing with growing patients. The dentist can
obtain an approximate prediction of the future maxillary growth using a single measuring
instrument, thus making it very accessible in practice.
Also, performing a full mouth rehabilitation on a complete edentulous patient can be
verry difficult, for many reasons. The practitioner must take into consideration all factors
when creating a prosthesis, the shape and volume of the teeth is for sure one of them. In these
cases, having a stable value (the transversal development of the upper jaw) and the ratio
formula, can be helpful.
In the light of the above described scientific data, the dentist is morally and
professionally obliged to inform the patient the possible developmental deficiencies of the
maxilla, in his area of competence. The informed written patient consent should reflect the
fact that the dentist has fulfilled with dedication, patience and time, the duty to present the
medical information to the person who uses the health services. The document”Informed
patient consent”may represent a protection in case of a contentious situation, related to
patient’s health and treatment plan. The practitioner should know himself safe when
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practicing and his entire capacity must be focused on the medical act and not altered by the
fear of mistake or lack of communication.
CONCLUSIONS
The Growth Index is a constant which predicts the approximate future width of the
upper jaw, by using only the width of the first permanent upper incisor. Its ease of use comes
from the fact that it’s noninvasive, has a considerably high accuracy (76% within the range
0.15-0.17) and can be used from early stages of development, around 7 years of age, when the
upper central incisors erupt.
The formula could also serve as a guide for the practitioners when dealing with
complete edentulous patients, treated with implant retained prosthesis or complete dentures,
by calculating the avarage sizes of the teeth, starting from the central upper incisor. All this
being possible because the transversal value of the maxillary is measurable throughout the
years. Of course, the alveolar bone resorption must be taken into consideration, but the
method can stll be a valuable guide line, if used along with others, like pictures of the patient,
facial simetry and the aesthetic lines.
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Abstract
Wisdom teeth have the greatest chronological variability their eruption, their apparition on the arch
occurring between 16-25 years [1]. We studied two groups of young people between the ages of 18-19 and 24-25,
respectively, observing the number of upper third molars erupted in the oral cavity and the eruption axis. The
eruption of the wisdom tooth can be relieved by the creation of space as a result of the extraction of another molar
from the same hemiarch, followed by the dental mesialization [2].
More than a third of young people, aged 24-25 years, are missing at least one maxillary third molar,
phenomenon that we can attribute to anodontia or dental impaction. Female patients have a larger percentage of
vestibular upper wisdom teeth.
Keywords: maxillary third molar, eruption, oral vestibule, anodontia, inclusion
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INTRODUCTION
The eruption of permanent teeth is usually without disturbances in the frontal teeth
and premolars, as the progressive root resorption of the corresponding temporary teeth
occurs [3]. Also, the eruption of the first two molars does not generally cause accidents. The
most common eruption accidents occur at the level of the molars of the mind as a result of the
phylogenetic regression of the jaws with consequent lack of resulting space [4].
Calcification of the wisdom tooth begins around the age of five, while the root is
completely formed after the age of nineteen. The final phase in tooth development is dental
eruption [5].
The third molar is formed through a distal extension, which starts from the bud of the
second molar at the age of 4-5 years. The final two molars are formed as if they were replacing
germs of the permanent first molar. The germs of each of these molars are found in order,
during their formation, in the distal part of the alveolar apophysis and occupy a high
position. It has been found that the tuberosity plane is found, during development, in a
constant ratio to the pterigoidian apophysis plane. During evolution, these teeth come down
and straighten their axis. Thus, there is a bone growth and a forward movement of the dental
system.
The third molar presents”gubernaculum dentis", which binds it to the second molar
germ, being influenced by it in its evolution. The first direction of evolution is until it meets
the neighboring tooth. Because it does not suffer from the resorption process, the pressure
exerted by the molar in its eruption will be transmitted to it through the follicular bag. There
is a”counter-wave”response force that leads to the vertical straightening of the third molar
axis and its eruption to the known position, showing the most pronounced inclination. At
first, the wisdom teeth have the occlusal face tilted towards posterior, and when the
tuberosity does not develop sufficiently they remain included or evolve towards the
vestibule.
To have a good plan of management treatment is very important to have a good
relationship patient- doctor [6-9], and to respect all the legislation and the politics.[10]
The upper third molar has the eruption axis deflected especially towards the vestibule.
During the eruption, it crosses a less dense bone, and the alveolar region is not directly
related to lax cell spaces or muscle inserts.
MATERIAL AND METHODS
Maxillary third molars have the greatest chronological variability in their eruption,
their emergence on the arch occurring between 16-25 years. Since most authors believe that
the onset of the wisdom tooth eruption is around the age of 18, we have studied two groups
of young people aged 18-19 and 24-25 respectively.
The first study group consisted of 527 12th-grade students, 243 male and 284 female,
which had a number of 278 upper wisdom teeth erupted in the oral cavity investigated, 155 in
boys and 123 in girls.
The second study group consists of 219 students aged 24-25, considered to be the end
of the eruption period. Of these, 86 are male and 133 female. In the oral cavity, a total of 273
molars were shown in the upper oral cavity, 112 in boys and 183 in girls
For each group of youngsters, a comparative gender-based study was conducted: the
number of upper third molars erupted in the oral cavity and eruption axis, in the axis or
vestibular. Not having x-rays for all the subjects studied, we could not determine whether the
lack of a mole of an arcade is due to anodontia or lack of space required for the eruption.
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RESULTS
The boys from the first study group only had 31.89% of all potential molars erupted,
and the girls only had 21.65%
The comparative gender-based study aims to determine the percentage of upper third
molars erupted in the oral cavity. A subject can present one, two or no upper wisdom teeth.
The obtained data was implemented in the graphic representation from figures 1, 2 and 3.

Figure 1. Percentage of students
without any upper third molars
erupted

Figure 2. Percentage of students
with one upper third molar
erupted

Figure 3. Percentage of students
with both upper third molars
erupted

The eruption of the third molar can be alleviated by creating space through extracting
another molar from the same hemiarch, followed by dental mesialization. Thus, we can
observe the lack of another molar, by extraction, from the same hemiarch to 17.41% of the
upper third molars erupted in boys and 25.20% of them erupted in girls.
The maxillary third molars present in the oral cavity were also studied in terms of the
eruption axis: in the axis or vestibular. The comparative gender-based study is represented
through the graph in Figure 4.

Figure 4. Percentage of vestibular maxillary third molars

Concerning the boys from the second study group, out of the total number of potential
upper wisdom teeth, 65.11% erupted, while 68.79% erupted for the girls. The eruption of the
upper third molar in the young is illustrated in Figure 5.

Figure 5. Percentage of youngsters presenting one, two or no upper third molars erupted in the oral cavity

Comparing the two study groups regarding the percentage of vestibular maxillary
third molars, we have obtained the data seen in Figure 6.
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Figure 6. Percentage of vestibular maxillary third molars

Comparing the two study groups concerning erupted maxillary third molars, we can
observe an accelerated eruption rhythm in the female patients (Figure 7).

Figure 7. Eruption rhythm in the two study groups

DISCUSSIONS
Dental eruption is accompanied by numerous tissue changes such as root and
periodontal development as well as resorption and deposition of the alveolar bone. The main
direction of the eruptive movements is axial. However, in the life cycle of a tooth there are
movements in other planes [1]. The implantation and normal arch alignment of upper
wisdom teeth is accomplished by elongating alveolar processes through bone-deposition
processes prior to palatal-maxillary suture.
The implantation position of the tooth in the arch is characteristic because it presents
the most pronounced inclination compared to the other molars.
Upper wisdom teeth can not normally recover their occlusal surfaces by appropriate
transversal migration because, starting with Homo Sapiens Fosilis, the alveolar process has
been implanted back on the jaw base and has limited its development Sagittal. The surface of
upper wisdom teeth remains so vestibular inclined, making the known helicoidal system in
molars [11].
Anodontia and inclusion are phenomenons that are part of the phylogenetic evolution
of man. The enlargement of the skull is accompanied by a dimensional reduction of the facial
skeleton, resulting in a mismatch between the sum of the teeth width and the jaw size. The
upper third molar, which develops the last, will not have enough room for a correct eruption,
remaining included or having a vestibular eruption.
CONCLUSIONS
Following the study of the first group of young people we found that boys have a
higher percentage of presenting both upper third molars erupted in the oral cavity, while girls
have a higher percentage of presenting no maxillary third molars erupted in the oral cavity.
When it comes to the presence of a single upper wisdom tooth, the two sexes are balanced in
percentage.
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The percentage of maxillary third molars erupted in the oral cavity is higher in the
second group, along with somatic development, and yet nearly 40% of subjects lack at least
one wisdom tooth on the arch, a phenomenon that we account for anodontia or dental
inclusion, the clinical examination eliminating the absence of the upper third molars by dental
extraction.
The eruption of the maxillary third molar is accelerated to the male sex at the
beginning of the eruption phase, the ratio reversing by the end in favour of the female sex.
Once the eruption has finished, the percentage of upper wisdom teeth increases with the
vestibular eruption axis, due to the lack of space required for the eruption.
The female sex has a higher percentage of vestibular upper wisdom teeth, as well as a
higher percentage of erupted molars on the arch where the first or second molar had been
extracted. So the lack of space required for the maxillary third molar eruption is more
pronounced in female patients.
Functional stimulation is one of the main factors in the development of the maxilla
and mandible, a prerequisite for creating the required space for the third molar eruption.
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Abstract
Aim and objectives: To compare seric levels of 1.25-dihydroxy vitamin D3 in patients with chronic periodontitis
with the values in periodontally healthy patients.
Material and methods: The study included 56 patients with chronic periodontitis and 56 controls. The measured
periodontal parameters included the plaque index, periodontal probing depth, bleeding on probing, periodontal attachment
level and the number of absent teeth. 2 ml of venous blood were collected from each examined patient. The quantitative
determination of serum levels of Vitamin D3 was performed with ELISA (enzyme-linked immunosorbent assay).
Results: The vitamin D serum level was considerably lower in patients (mean value 13.01ng/ml) than in cases
(mean value 22.10 ng/ml). The clinical periodontal parameters probing depth, bleeding on probing, periodontal attachment
level were negatively correlated with the vitamin D serum levels.
Conclusions: Low seric levels of vitamin D3 are associated with chronic periodontitis.
Keywords: chronic periodontitis, periodontal parameters, vitamin D
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INTRODUCTION
During the last decade, an increased attention was granted to the role of 1.25dihydroxy vitamin D3 (1.25(OH)2D3) – the active form of Vitamin D – in inflammatory,
infectious and autoimmune diseases. Low serum vitamin D levels have been associated with
a multitude of diseases, such as osteoarticular, metabolic, cardiovascular, digestive,
endocrinal, neurologic and psychiatric.
There are a few studies which have found an association between the decreased level
serum of 25(OH)D and periodontal infection (1). The study of Boggess et al. (2) found a lower
serum level of 25(OH)D in pregnant women with CP than in the periodontally healthy ones.
Millen et al. (2012) also reported similar findings in postmenopausal women (3); gingival
bleeding and periodontal disease severity were inversely associated with serum 1.25(OH)2D3
levels. Zhou et al. (2012) found that increased values of probing depth, clinical attachment
level loss, bleeding index, plaque index and alveolar bone loss are associated with low levels
of vitamin D among patients with chronic obstructive pulmonary disease. (4)
Miley et al. (2009) and Garcia et al. (2011) have reported that a vitamin D and calcium
supplementation can improve the periodontal parameters in patients with periodontal
disease, when compared with patients that did not take supplements. (5, 6)
The aim of this study was to explore the association between low serum levels of
1.25(OH)2D3 and chronic periodontitis (CP).
MATERIAL AND METHODS
This case-control study included 56 patients with CP (29 women, 27 men) and 56
healthy periodontally patients (33 women, 23 men). All participants were patients selected
among the outpatients of the Department of Periodontology of the”Victor Babeş”University
of Medicine and Pharmacy in Timisoara, between 2014 and 2016.
The participants signed an informed consent to participate in the study. The research
was approved by the Research Ethics Commission of the University of Medicine and
Pharmacy in Timisoara (approval No.10/2013). The study was conducted in accordance with
the Declaration of Helsinki, as revised in 2003.
The criteria for exclusion were: pregnancy, diabetes, hepatitis, cancers, HIV, intake of
anti-inflammatory and immunosuppressive drugs.
All patients were examined by a single clinician (DR). The clinical parameters of
periodontal disease measured in the present study included the plaque index (PI, Silness &
Loë 1964), periodontal probing depth (PD), bleeding on probing (BOP); periodontal
attachment level (CAL) and the number of absent teeth (AT).
Clinical measurements were performed at six sites per tooth, excluding the third
molars (mesio-buccal, mid-buccal, disto-buccal, mesio-lingual, mid-lingual, and disto-lingual)
and were recorded on the online periodontal chart of the Department of Periodontology of
the University of Bern (http://www.periodontalchart-online.com/ro/).
The diagnosis of CP was established based on the criteria listed by the International
Workshop for a Classification of Periodontal Diseases and Conditions (IWCP) in 1999. The
diagnosis of CP was also confirmed radiologically. The patients in the control group were
periodontally healthy (no inflammation, no losses of epithelial attachment and bone
resorption).
At the end of the periodontal examination, 2 ml of venous blood were collected from
each examined patient in a K2-EDTA tube and were sent to the laboratory to determine the
seric vitamin D levels. Serum samples were frozen and stored at −80°C until analyzed. The
quantitative determination of serum levels was performed with an ELISA (enzyme-linked
immunosorbent assay) kit for Vitamin D3 (MyBiosourse, San Diego, CA, USA) using a
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microplate reader StatFax 3200 (Awareness Technology, Palm City, FL, USA), according to
the manufacturer’s specifications. This technique was based on 1.25(OH)2D3 antibody1.25(OH)2D3 antigen interactions (immunosorbency) and an horseradish peroxidase (HRP)
colorimetric detection system to detect 1.25(OH)2D3 antigen targets in samples.
Statistical Analysis
Statistical analyses were conducted using the R software, version 3.3.2, R Core Team
(2016). Inter-group comparisons for interval and ordinal variables were performed using the
Mann–Whitney tests (unless otherwise specified), due to lack of normality of the data. Chisquare tests were used to compare proportions. Associations between vitamin D level and
clinical parameters of the study subjects were assessed by computing Spearman’s rank
correlation coefficients. Finally, in order to investigate the influence of vitamin D level on
periodontal health status, a binary logistic regression model was considered, with the
presence of periodontal disease as outcome variable, and vitamin D level and patient age as
predictors. The choice to also include age as a predictor in the model was motivated by its
very high correlation with all clinical parameters identified as strongly associated with the
outcome by the univariate analyses, and only mild correlation with vitamin D level (see
Tables 1 and 2). For all analyses, p-values less than 0.05 were regarded as statistically
significant.
RESULTS
Values of 30-50 ng/ml were considered as optimal level serum concentrations of
1.25(OH)2D3 (as in the study of Bischoff-Ferrari et al. 2006), values of 10-20 ng/ml were
considered as deficiency, while suboptimal levels were considered 20-30 ng/ml (7). The
demographical data and the clinical parameters for patients and control groups and p-values
of inter-group comparisons are presented in Table 1. Associations based on Spearman’s rank
correlation analysis between vitamin D level and clinical parameters of the study subjects are
presented in Table 2.
Table 1. Clinical parameters for patients and control groups and p-values of inter-group comparisons (AT - absent
teeth; PD - probing depth; CAL - clinical attachment loss; PlI - plaque index; BOP - bleeding on probing)
DEMOGRAPHICAL
PATIENTS
CONTROLS
P-VALUE
DATA
N
56
56
AGE (YR)
40.55±9.52
35.02±8.66
0.002
(MIN-MAX)
(24-58)
(23-57)
FEMALES (%)
29 (51.79%)
33 (58.93%)
0.568
CLINICAL
Patients
Controls
p-value
PARAMETERS
AT (NUMBER)
8.61±5.70
1.14±1.68
<0.001
(MIN-MAX)
(0-22)
(0-8)
P.D. MED (MM)
4.42±0.82
2.43±0.27
<0.001
P.D. MAX (MM)
7.43±1.97
2.82±0.29
<0.001
CAL (MM)
5.12±1.12
0
<0.001
PLI (%)
29.43±32.91
23.54±19.30
0.901
BOP (%)
62.32±23.80
18.36±18.46
<0.001
VITAMIN D LEVEL
13.01±5.10
22.10±5.63
<0.001
(NG/ML)
Table 2. Associations based on Spearman’s rank correlation analysis between vitamin D level and clinical
parameters of the study subjects (AT - absent teeth; PD - probing depth; CAL - clinical attachment loss; PlI - plaque
index; BOP - bleeding on probing)
Vitamin
Age
A.T.
Average
P.D. max
CAL
PI
D level
P.D.
Age
-0.192
(p=0.042)
A.T.
-0.484
0.453
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Vitamin
Age
A.T.
Average
P.D. max
CAL
D level
P.D.
(p<0.001)
(p<0.001)
Average
-0.588
0.219
0.729
P.D.
(p<0.001)
(p=0.021)
(p<0.001)
P.D. max
-0.616
0.261
0.700
0.924
(p<0.001)
(p=0.006)
(p<0.001)
(p<0.001)
CAL
-0.632
0.360
0.784
0.914
0.883
(p<0.001)
(p<0.001)
(p<0.001)
(p<0.001)
(p<0.001)
PlI
-0.029
0.127
0.103
0.166
0.077
0.075
(p=0.761)
(p=0.182)
(p=0.279)
(p=0.080)
(p=0.422) (p=0.429)
BOP
-0.494
0.208
0.703
0.803
0.736
0.734
(p<0.001)
(p=0.028)
(p<0.001)
(p<0.001)
(p<0.001) (p<0.001)
*Spearman correlation coefficients; corresponding p-values provided in parentheses

PI

0.372
(p<0.001)

The vitamin D serum level of patients (13.01±5.10 ng/ml) was significantly lower than
in the control group (22.10±5.63 ng/ml) (p <0.001). Vitamin D levels in males (18.70±7.08
ng/ml) and females (16.63±6.90 ng/ml) included in the study were not found to be
significantly different (p=0.123). All clinical parameters, with the exception of PlI, were highly
positively correlated with each other and negatively correlated with the vitamin D level.
Table 3. Coefficients of the logistic regression model characterizing periodontal health with respect to patient age
and vitamin D level (patients taken as reference category)
Coefficient
Estimate
Std. Error
p-value
OR
95% CI for OR
Intercept
2.636
1.329
0.047
Age
0.067
0.029
0.020
1.069
1.012 – 1.135
Vitamin D level -0.296
0.055
<0.001
0.744
0.659 – 0.820

Coefficients of the logistic regression model characterizing periodontal health with
respect to patient age and vitamin D level are presented in Table 3. Both predictors included
in the logistic regression model were found to be statistically significant. It was estimated that
the odds of developing periodontitis increase by 6.7% for each one year increase in age, and
drop by 29.6% for each one unit increase in vitamin D level.
DISCUSSIONS
In our study, vitamin D seric levels were decreased in patients compared with vitamin
D levels in controls. Additionally, a low level of vitamin D in patients with CP was associated
with increased values of inflammatory indices of periodontal disease, based on high levels of
PD and CAL, thus indicating the severity of the periodontal disease. Similar results can be
found in Dietrich et al. study on 77,500 teeth in CP patients (8). As reported in other studies,
low vitamin D levels are a risk factor for periodontal disease. Therefore, a low level of vitamin
D determines susceptibility to CP, as Antonoglou et al. (2015) found in Finland. (9) Moreover,
in a further study of same authors, the serum level of 1,25(OH)D showed a statistically
significant increase after causative anti-infectious periodontal therapy.(10)
A limitation of the present study was the fact that the results were not correlated with
the total amount of vitamin D intake for each patient, including different amounts of sun
exposure. It is noteworthy that blood samples to determine vitamin D serum were taken
during spring and summer.
CONCLUSIONS
1. The mean serum level of 1.25(OH)2D3 in patients with CP was almost half of the
mean level in controls.
2. The following periodontal parameters are negatively correlated with vitamin D
serum level: PD, CAL, BOP.
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3. The probability of developing CP increases by nearly 7 % with every year of age.
4. The chances of developing periodontitis decrease with almost 30 % for every
increase of 1ng/ml of serum level of vitamin D.
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Abstract
Introduction: in patients suffering of chronic severe generalized periodontitis, there are teeth at borderline, rising
up the question of retaining or extracting. According to systems for assigning periodontal prognosis, these are classified as
having questionable, unfavorable or hopeless prognosis. It has been shown, that the prognosis can be improved in most of the
cases.
Objective of this research was to review in a synthetic search the literature reporting the survival analysis (survival
rate, tooth loss) of teeth with severe reduced attachment apparatus, and to assess, according to this literature, the ability of
long term supportive periodontal care to modify the prognosis from hopeless to unfavorable or questionable.
Methods: articles were electronically searched in PubMed and in relevant scientific journals. The filters used
referred to full text articles and human studies. The query used in the advanced search offered 1,486 results. Studies were
considered for inclusion if limited to patients with moderate to severe periodontitis, who underwent active periodontal therapy
(APT) and followed a supportive periodontal care (SPT) program for at least 5 years. Also, they had to report data on tooth
loss, diagnosis, prognosis, treatment approach, supportive periodontal treatment, treatment outcome.
Results: from the electronic database search and the screening of the reference list of included publications, 18
articles were selected and grouped according to the treatment approach: non-surgical; surgical, non-regenerative therapy;
surgical regenerative therapy. 3 articles were selected for the topic non-surgical therapy, and 15 for surgical therapy. In
patients treated with non-surgical proceduers alone, the conclusions were: 1. patients highly susceptible to periodontitis
exhibit a tooth loss rate almost 6 times higher than patients with normal susceptibility; 2. the decision for tooth extraction may
also reflect the experience, knowledge, skills of the dentist and economical aspects of the treatment, and not only the factors
related to the tooth or the patient; 3. even teeth initially classified as questionable or hopeless can be retained in the majority of
patients; 4. prognostic factors for tooth loss in SPT remain confirmed: the patient’s age, the bone loss, the maximum PD after
APT, multirooted teeth and the smoking habits. Studies in this first part of the paper were selected for the non-surgical
treatment regimen, and data are synthetized and briefly commented.
Keywords: survival rate, tooth loss, long term survival, maintenance, chronic periodontitis, severe periodontitis,
questionable teeth, hopeless teeth, non-surgical treatment
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INTRODUCTION
The first studies on the importance of supportive periodontal care program were
conducted by Oliver (1) and Ross et al. (2). In 1978, Hirschfeld & Wasserman (3) stated
that”the main goal of periodontal treatment is the retention of as many teeth as possible in
health, function and comfort". Periodontal maintenance care (PMC), also known as
supportive periodontal therapy (SPT), is an essential part of the long-term success periodontal
treatment, and immediately follows the completion of active periodontal therapy (APT).
Periodic recall visits form the base of the maintenance program. Preservation of periodontal
health status acquired in the active periodontal phase needs time and efforts from the part of
the dentist and the staff. Another essential component is compliance, and this belongs to the
patient.
In a systematic review from 2008, Gaunt et al. (4) find that supportive periodontal care
delivered in specialist compared with general dental practice will likely result in greater
periodontal stability and higher tooth survival rates. In the same review, the cost evaluation
analysis based on the Axelsson & Lindhe article from 1981 (5) showed that, for the patient the
difference between SPT delivered by the general dentist is an extra 210€ (equivalent) per extra
tooth per year over 30 years. PMC includes a group of procedures: update of medical and
dental history, extra-and intra-oral soft tissue examination, dental examination, periodontal
evaluation, radiographic review, removal of biofilm and calculus, treatment of new or
recurrent sites of periodontal disease, establishment of an individualized interval for
periodontal maintenance treatment. The purpose of these procedures is to prevent the
progression or recurrence of periodontal disease, to reduce the incidence of tooth loss and to
increase the probability of diagnosing and treating other diseases found within the oral cavity
(AAP 2001). Long-term tooth retention is a fundamental objective of periodontal therapy.
Most patients with a history of generalized severe chronic periodontitis that has been recently
treated and stabilized are initially placed on a periodontal maintenance therapy program with
a 3-month recall interval. The basis for this relatively short interval is the fact that people with
a history of severe disease are, by nature, at high risk for recurrence. (6). The predictability of
maintenance care program may be associated with diverse conditions, mainly when a patient
is exposed to one or more risk factors that influence the host response (7,8). It is worldwide
acknowledged that poor compliance with the recall and recare intervals is associated with
recurrence/progression of periodontal disease, clinical attachment loss, increasing of probing
depths, root caries and tooth loss (5).
Due to the frequency of severe periodontits among Romanian patients, and the
amount of extractions performed by general dentists in severe compromised periodontal
patients, a synthetic search was conducted in in the literature, in order to asses the
predictability of different type of periodontal treatment (non-surgical; surgical nonregenerative; surgical regenerative) and the outcomes of these clinical procedures. Therefore,
the objective of this paper is to characterize the quantity and quality of the available literature
in order to show that severely compromised teeth can be predictably long-term maintained if
they are included in a qualitative supportive periodontal treatment.
METHODS
Development of a protocol
This synthetic search was conducted following with modifications a protocol
imagined by Miron et al. (9), made prior to the initiation of this search. This protocol included
definition of the focused question; a PICO (patient, intervention, comparison, outcome)
question; a defined search strategy; study inclusion criteria; determination of outcome
measures; screening methods, data extraction and comparison.
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Defining the focused question
How far can be extended the survival rate of teeth with severe reduced attachment
apparatus due to periodontal disease, how long and which procedure is more predictable?
PICO question
P: Can patients with severe periodontal disease and severely compromised teeth
support
I: undergoing non-surgical/surgical, non-regenerative/ surgical/ regenerative
procedures
C: when compared with not treated patients
O: maintain their teeth on long-term?
Search strategy
Articles were electronically searched in the PubMed database and in scientific relevant
journals. The filters used referred to full text articles and human studies. Combination of
search terms and search strategies were used to find appropriate studies (Table 1).
Table 1. Search criteria for non-surgical treatment
Search Terms
‘severe periodontitis’ OR ‘severe periodontal disease’ OR ‘moderate periodontotis’ OR ‘moderate
periodontal disease’ OR ‘periodontal maintenance’ OR ‘maintenance program’ OR ‘ supportive
tratment’ OR ‘tooth loss’ OR ‘survival rate’ OR ’survival tee’ OR ‘periodontal prognosis’
AND
‘nonsurgical’ OR ‘non-surgical’
Table 2. Search criteria for surgical but non-regenerative treatment
Search Terms
‘severe periodontitis’ OR ‘severe periodontal disease’ OR ‘moderate periodontitis’ OR ‘moderate
periodontal disease’ OR ‘periodontal maintenance’ OR ‘maintenance program’ OR ‘ supportive
tratment’ OR ‘tooth loss’ OR ‘survival rate’ OR ’survival tee’ OR ‘periodontal prognosis’
AND
‘surgical’ OR ‘open flap’ OR ‘open- flap’ OR ‘gingivectomy’ OR ‘resective surgery’ OR ‘osseous
surgery’ OR ‘widman flap’ OR intrabony defect’ OR ‘intra-bony defect’ OR ‘intrabony pocket’ OR
‘intra-bony pocket’ OR ‘infrabony defect’ OR ‘infra-bony defect’ OR ‘infrabony pocket’ OR ‘infrabony pocket’ OR ‘intraosseous defect’ OR ‘intra-osseous defect’
Table 3. Search criteria for surgical, regenerative treatment
Search Terms
‘severe periodontitis’ OR ‘severe periodontal disease’ OR ‘moderate periodontotis’ OR ‘moderate
periodontal disease’ OR ‘periodontal maintenance’ OR ‘maintenance program’ OR ‘ supportive
tratment’ OR ‘tooth loss’ OR ‘survival rate’ OR ’survival tee’ OR ‘periodontal prognosis’
AND
‘surgical’ OR ‘open flap’ OR ‘open- flap’ OR ‘regenerative surgery’ OR intrabony defect’ OR ‘intrabony defect’ OR ‘periodontal regeneration’ OR ‘intrabony pocket’ OR ‘intra-bony pocket’ OR
‘infrabony defect’ OR ‘infra-bony defect’ OR ‘infrabony pocket’ OR ‘infra-bony pocket’ OR
‘intraosseous defect’ OR ‘intra-osseous defect’ OR ‘guided tissue regeneration’ OR ‘GTR’ OR ’ guided
bone regeneration ’ OR ‘GBR’

The query used in the advanced search offered 1,486 results, according to the topic of
this search:
((((periodontal[All Fields] AND (care[All Fields] OR ("maintenance"[MeSH Terms]
OR”maintenance"[All Fields]) OR program[All Fields])) or survival[Title/Abstract]) or
loss[Title/Abstract]) AND ((moderate[All Fields] OR severe[All Fields]) AND
("periodontitis"[MeSH Terms] OR”periodontitis"[All Fields]))) NOT apical[All Fields].
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A hand search was conducted through the Journal of Clinical Periodontology, Journal
of Periodontology, Journal of Periodontal Research, Periodontology 2000 from November
2016, until August 2017. The reference list of the selected articles was screened.
Criteria for study selection and inclusion
All the studies selected had to be written in English. They had to be full-text articles
and to be human studies. No reviews were included. Studies were considered for inclusion if
were limited to patients with moderate to severe periodontitis, who underwent active
periodontal therapy (APT) and followed a supportive periodontal care (SPT) program for at
least 5 years. Also, they had to report data on tooth loss, survival rate, diagnosis, prognosis,
treatment approach, supportive periodontal treatment, treatment outcome. In the end, from
the electronic database search and the screening of the reference list of included publications,
18 articles were selected. The 18 articles were grouped according to the treatment approach:
non-surgical therapy; surgical, non-regenerative therapy; surgical regenerative therapy.
Outcome measure determination
The main outcome was tooth loss during SPT. Second endpoints were the change of
prognosis and the survival rate.
Screening method
Titles and abstracts of the selected articles were screened by the first author (VR) based
on the question:”which are the long term results of different treatment procedures involving
non-surgical/surgical but non-regenerative/surgical regenerative procedures at severely
periodontal compromised patients? Full-text articles were obtained if the follow-up period
was at least 5 years, and if the outcome of the treatment was described in at least two terms of
the following: tooth loss during SPT, tooth loss during APT, change of prognosis, survival
rate.
Data extraction and analysis
The following data were extracted: the main author’s name, the study design, the
number of patients, the number of teeth, the setting where the clinical procedures were
performed, the presence of systemic diseases, initial SPT prognosis, last SPT prognosis, the
period of SPT, recall intervals, compliance, administration of antibiotics, the population of the
study description (age range, mean age, gender), smoking habits, inclusion of the third molar,
if the teeth considered in the study were abutment teeth or not, the furcation involvement, the
kind of treatment the patient underwent, initial extraction, tooth loss during SPT and which
of them were lost for periodontal reason and survival rate. Due to the reduced number of
articles, no meta-analysis was performed. Instead, the data is reported in a synthetic fashion
with an overview of all studies fitting the search descriptions. The articles selected for this
synthetic search were summarized in 3 tables, according to the type of the treatment the
patient underwent: non-surgical/surgical, non-regenerative/surgical, regenerative.
RESULTS AND DISCUSSIONS
From the articles generated by the initial search strategy, only 44 articles were kept for
further examination. 12 were eliminated for their irrelevance of the follow-up period. From
the total of 32 articles kept, 14 articles were left apart, because the variables and the data that
are looked up in this review were not described. Only 18 articles kept for data extraction and
data comparison: 3 for non-surgical treatment and 15 for surgical treatment. The following
studies were selected for the non-surgical treatment regimen. Data are synthetized and briefly
commented.
In 2001, Rosling et al. (10) assessed the longitudinal periodontal tissue alterations
during supportive therapy after exclusive non-surgical periodontal therapy approach. They
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used two groups: a”normal”group (NG: exhibiting a normal susceptibility of periodontal
disease, 225 subjects) and a high susceptibility group (HSG: patients treated for advanced
periodontal disease, 109 subjects). In both HSG and NG were lost teeth. In the first group the
main reason was caries, endodontic complications and trauma and in the second one, teeth
loss was associated with advanced and progressive periodontal disease. In the NG 74% of
subjects retained all teeth during the 12 year interval, while in HSG 64% experienced tooth
loss and 24% lost more than 4 teeth. 80% of the HSG subjects under regular supportive
periodontal therapy (SPT) maintained the bone and CAL stable over a 12 year period. Under
the same conditions, in the NG > 95% of the subjects prevented major tooth, bone and
attachment loss and only a small subgroup experienced a significant amount of disease
progression. NG lost 0.3 teeth during the 12 year period, while tooth loss corresponding to
HSG was 1.9.
Ravald et al. in 2012 (11) investigated periodontal conditions, root caries, number of
lost teeth and causes for tooth loss during 11.14 years after active periodontal therapy (APT)
in 64 patients. At baseline, there were 1,537 teeth, and during the observation period 211 teeth
were lost, of which 153 were lost due to periodontal disease. It represents a mean of 3.3
teeth/patient or 0.23 teeth/year. The authors concluded that the decision for tooth extraction
may also reflect the experience, knowledge, skills of the dentist and economical aspects of the
treatment and not only the factors related to the tooth or the patient.
In 2016, Graetz et al. (12) aimed to assess the risk of tooth loss under non-regenerative
treatment and aimed to identify prognostic factors for tooth loss.The longitudinal study was
built on a database of 315 patient diagnosed with chronic periodontitis, treated in a university
setting. During APT, no pocket elimination surgery, osseous resection, augmentation of
intrabony defects or any other regenerative therapy were undertaken. The mobile teeth were
splinted and adjunctive metronidazole/ amoxicillin antibiotics were prescribed. SPT followed
an individualized interval of 3-12 months. During the observation period, 1167 teeth of 8009
were extracted, 351 during APT and 816 during SPT, 18.5% in the maxilla versus 11.3% in the
mandible. The results confirmed that tooth retention seems feasible in periodontitis patients
even over long periods and that a small group of patients lost the majority of teeth- so called
downhill or extreme downhill patients using a non-regenerative treatment concept. The
authors considered the tooth loss in APT versus SPT a controversial topic, mentioning
that”even teeth initially classified as questionable or hopeless can be retained in the majority
of patients; extractions during APT should be performed with caution". Prognostic factors for
tooth loss in SPT were confirmed in this study: the patient’s age, bone loss (teeth with bone
loss>70% survived 19.8 years, while teeth without bone loss survived 29.8 years), maximum
PPD after APT, multirooted teeth and smoking.
Table 4. Details of the included studies: non-surgical treatment
Study
Rosling et al.
Ravald et al.
Year of publication
2001
2012
Study design
Retrospective
Retrospective
Number of patients
NG(normal group) 225
64
HSG(high susceptibility) 109
Number of teeth
NG/HSG: mean nr of tooth
1537
present 24 in both groups
Operator
University
Not reported
Diagnosis
HSG: advanced periodontal
Periodontal disease
disease
NG: various dental lesions
Systemic disease
Not reported
Diabetes mellitus
Rheumatic diseases
Coronary heart disease
Initial SPT Prognosis
Not reported
Not reported
Last SPT Prognosis
Not reported
Not reported
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Graetz et al.
2016
Retrospective
315
8009
University
Chronic Periodontitis

Not reported

Not reported
Confirmed prognostic

SPT

12 years

Not reported

Recall interval
Compliance
Antibiotics
Age range
Mean age
Gender
Smoking

3-4 months
Compliers
Not reported
Not reported
NG/ HSG: 41.8/ 45.5
NG/HSG: 46%/ 42%
Not reported

3rd molar inclusion
Abutment teeth
Furcation involvement

Excluded
Not reported
Included

Not reported
Not reported
Not reported
49-91
64
30 males, 34 females
1-9 cigarettes/ day 7
>10 cigarettes/ day 11
Not reported
Not reported
Included

Treatment
Initial extraction (APT)
Teeth loss during SPT

Non-surgical
Not reported
Ng/HSG: 0.3/1.9
80% in HSG lost 0-3 teeth
PAL(probing attachment
level) loss in HSG/NG: 0.06/
0.04mm/tooth surface/ year
At molar sites HSG/NG
exhibited deepened pockets:
18.1- 34.3/ 2.4- 16.1
NG/HSG: 74%/ 36%

No of teeth loss during
SPT/ year/ patient
Periodontal reason

Survival rate

Non- surgical
Not reported
211

factors: patient’s age,
smokers, bone level,
maximum PPD, multirooted teeth
9-31years
Mean 18.3 years

9.2% cases
26- 73
48.5
Male 136, female 179
Active/ former/
nonsmokers: 31/75/209
Excluded
Tunneling
Root resection
OFD
351
816

3.3/ patient
0.23/ year

0.15

153

Not reported

Not reported

Not reported

CONCLUSIONS
The studies selected in this synthetic search underline that patients highly susceptible
to periodontitis exhibit a tooth loss rate almost 6 times higher than patients with normal
susceptibility, after having underwent non-surgical periodontal therapy. The decision for
tooth extraction may also reflect the experience, knowledge, skills of the dentist and
economical aspects of the treatment, and not only the factors related to the tooth or the
patient. Even teeth initially classified as questionable or hopeless can be retained in the
majority of patients. The known prognostic factors for tooth loss in SPT remain confirmed: the
patient’s age, the bone loss, the maximum PPD after APT, multirooted teeth with furcations
and the smoking habits.
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ERRATA
From a regrettable mistake, in the article”Clinical statistical study on the performance of posterior
composite resin restorations using direct, semidirect and indirect technics”, authors Hodobeț A.C., Bȋcleşanu C.,
Florescu A., Tudose A., Pangică A.M. published in Medicine in evolution, Volume XXIII, No. 2, 2017, it appeared,
at page 158, row 21, the statement”the curing time was 5 seconds”which must be replaced with”the curing time
was 5 seconds/4 cycles”.
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