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Abstract
Objective: The present study was designed to evaluate the alterations take place in
many biochemical parameters in saliva and serum samples of the obese individuals
with periodontitis.
Materials and methods: This is a case–control study. Serum and saliva samples were
collected from 66 subjects who attended dental department in Kirkuk Teaching Hospital in Kirkuk province, during the period February 2015 - January 2016. The subjects
were divided into two groups: group A (n=33) included obese individuals with periodontitis, and group B (n=33) represented individuals having normal weight without
periodontitis (control group). Data were analyzed using descriptive statistics, t-test,
Chi-Square, and Pearson correlation statistical analysis.
Results: In this study, analysis revealed a significant statistical increase in the concentration of salivary and serum Leptin, Interleukin-6 (IL-6), Visfatin, and C-reactive
protein (CRP), while Resistin concentration was found significantly decreased in group
A compared with group B. A positive correlation was found between serum Leptin with
serum IL-6, serum CRP, serum Resistin and serum Visfatin, also positive correlations
were found between serum Visfatin with serum IL-6, CRP and serum Resistin. Moreover there was a positive correlation between salivary Leptin with salivary IL-6, and
salivary Visfatin respectively. In addition, a positive correlation found between salivary
Visfatin with salivary IL-6, salivary CRP and salivary Resistin. Furthermore there were
positive correlation between salivary Leptin with serum Resistin and serum Visfatin.
Conclusion: Obesity might play a destructive role in the pathogenesis of periodontitis through the increase salivary and serum Leptin, IL-6, Visfatin, and CRP with decreased Resistin levels.
Key Words: Periodontitis, adipocytokines, interleukin-6, obesity
Introduction
Obesity is characterized by the abnormal or excessive fat accumulation due to multifactorial conditions, involving psychological, biochemical, metabolic, anatomic and
social alterations that become an epidemic in many parts of the world (Alexandra S,
2013). Obesity is a major contributor to the development of periodontitis through
destruction of epithelial attachment of teeth and persuade loss of alveolar bone, and
periodontal ligament (Ylostalo et al, 2008) rising from the interaction between patho-
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genic bacteria and the host immune response (Do Nascimento et al, 2013).
The adipose tissue actively secretes a variety of adipocytokines that are involved in
inflammatory processes, pointing toward comparable pathways involved in the pathophysiology of obesity, periodontitis, and related inflammatory diseases. The negative
impact of obesity on periodontal can be mediated by pro-inflammatory cytokines such
as motivational (IL-1, IL-6 and TNF- a), adipokines (Leptin, adiponectin, and Resistin)
and many other bioactive materials such as reactive oxygen (ROS), that might influence the periodontal tissues directly (Ylostalo et al, 2008). Increased amounts of adipokines from visceral fat may induce agglutination of blood in the microvasculature,
decreasing blood flow to the gingiva in obese people and facilitating the progression
of periodontal disease (Anthony, 2009).
The hypothesis tested in this study is “if there is any change in the concentration of
levels of pro-inflammatory cytokines and adipokines in obese patients with periodontitis.” It›s important to mention that no previous study has been done in Iraq to measure such parameters in relation to periodontitis. The aim of the present study was to
evaluate the diagnostic and prognostic significance of Leptin, Interleukin-6, Visfatin,
Resistin, and CRP in saliva and serum samples of obese individuals with periodontitis
compared with a control group.
Materials and Methods
This study is a case-control study was conducted during the period from February
2015 to January 2016. An ethical approval was taken from Scientific Ethical Committee of Kirkuk Teaching Hospital (Reference number 75/11/7 at January 25th 2015).
The study sample consist from (group A, n=33) obese individuals with periodontitis
and (group B, n=33) normal weight individuals without periodontitis as control group
(for comparison). All subjects were randomly recruited as they were attended the
dental department in Kirkuk Teaching Hospital in Kirkuk province, they accepted to
participate in the study after the aim of study was explained. The body weight of the
contributing individuals was assessed according to the body mass index (BMI) (Suman, 2012). The volunteers in group A having a BMI ranging from (18.5 - 24.9),
while the volunteers in group B their BMI were ≥ 30. The BMI= weight (kg)/height2
(m). The waist circumference (WC) was measured in cm at the narrowest part of the
waist after a normal expiration.
Five Milliliters of venous blood was drawn from patients (as fasting test) and then
centrifuged to be used serum samples for detection of variable in this study. Leptin,
Interleukin-6, Visfatin, Resistin and CRP, all were measured by using enzyme-linked
immunosorbent assay.
The collection of un-stimulated salivary samples was performed according to the instructions cited by Lagerlöf et al, (1994). Whole saliva (5 mL) was obtained from each
individual with estimating the time of collection to obtain the flow rate. The pH of the
saliva sample was measured with the help of a single electrode digital pH meter (Ottawa, Canada).
Dental examination: Clinical periodontal parameters, including plaque index (PI),
gingival index (GI), probing pocket depth (PD), and clinical attachment level (CAL),
and bleeding on probing (BOP) were assessed (Hosein et al, 2015), was conducted
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by well-trained dentist. .Salivary pH was measured with the help of a single electrode
digital pH meter (Ottawa, Canada).
Any subjects with chronic diseases as, diabetes mellitus, hypertension, hypothyroidisms, stroke, hepatic, cardiac, renal diseases or pregnant, lactating women that could
be influence results were excluded from this study.
Statistical analyses
The statistical analyses were performed by SPSS version 20. Data analysis was performed by using chi- square test for tables with frequencies, while independent sample t-test was used for tables with means and standard deviation. P value of ≤ 0.05
was used as the level of significance. Correlation coefficient used to find the correlation between studied markers by using Pearson correlation.
Results
Descriptive statistics for both sex are illustrated in Table 1, the study conducted on
group A (no.=33) obese individuals with periodontitis, 20 female and 13 male, and
group B( no=33) individuals having normal weight without periodontitis as control
group, 17 female and 16 male, the mean age in years was (34.97±3.18) and (29.375
± 4.683) respectively .
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The mean of BMI and WC were significantly higher in group A than in group B
(P0.01). While the mean pH values and salivary flow rate levels were lower in group
A compared to group B. Regarding the mean values of biochemical parameters of
groups, control and obese patients with periodontitis, which shown in Table 2.
The analysis revealed highly significant increase in the concentration of Leptin, Interleukin-6, Visfatin, and CRP in both saliva and serum of obese individuals compared
with healthy control group (P 0.01), while Resistin concentration was highly significantly decreased in both samples of group A compared with group B (P 0.01).
Finally, Pearson correlation revealed that there was positive correlations between salivary Leptin with serum Visfatin (r=0.010), serum CRP (r=0.003), and serum Resistin
(r=0.002) respectively, as shown in Figures (1-3).

6

Volume 4, Issue 1 2017 Entedhar R. Sarhat

7

Volume 4, Issue 1 2017 Entedhar R. Sarhat

Discussion
This study demonstrate a significant increase in the level of salivary and serum
Leptin, IL-6, Visfatin, and CRP while Resistin level decreased in both saliva and serum in obese patients with periodontitis. Salivary flow rate significantly decreased
in obese with periodontitis than normal control group. This variation may be explained by the size of the salivary glands that reflects probably the effect of adiposity rather than a difference in sampling time of saliva collection. This result agrees
with the finding of (Flink et al, 2008, Oliveira et al, 1997) in obese adults, also it’s
similar to the observation of (Modeer et al, 2010) in obese childhood. In contrary to
(Power et al, 1982) finding, that in young obese people salivary secretion was higher than in the control group.
Visfatin is the most recently identified adipocytokine produced by visceral adipose
tissue and has insulin-mimetic action. It, also known as nicotinamide phosphoribosyl transfers (NAMPT). Visfatin induces the expression and activity of matrix metalloproteinase (MMPs) and, conversely, down-regulates the inhibitors of the MMPs in
monocytes and endothelial cells. It has been reported that any imbalance between
MMPs and their inhibitors plays a key role in the progression of periodontitis (Aydin
et al, 2005, Sapna, 2014). In the current study the increased salivary Visfatin levels
in obese individuals is agree with result obtained by (Mamali et al, 2012, Yin et al
2012) it may be speculated that impaired Visfatin signaling in target tissues. Furthermore it was found a significant positive correlation between salivary and serum
Visfatin values which disagree with the study conducted by (Mamali et al, 2012).
Interleukins -6 is a proinflammatory cytokines that acts both in the innate and in
the adaptive immune response (Bastard et al, 2000). The level of IL-6 is higher in
patients with obese periodontitis than control group. These results were in agree-
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ment with a study done by (Hotamisligil, 1999) whereas disagreeing with other study
(Zimmermann et al, 2013). Elevated levels of IL-6, in metabolic syndrome or obesity
increase the mass reaction to periodontal pathogens, for this reason, it increases the
possibility of periodontal tissue damage (Longo et al, 2014).Our findings indicating that there was positive correlation between salivary and serum IL-6 levels which
agree with the finding of prior study (Oğuz et al, 2015).
Salivary glands express Leptin and its receptors in acini and intra-lobular duct cells,
and saliva from healthy individuals has been found to contain Leptin (Mirco et al,
2009). Increased levels of serum and salivary Leptin in this study, This may be due to
a reduced response in the Leptin receptor signaling pathway, poor permeation of the
blood-brain barrier by Leptin, or due to the presence of a less active molecular forms
of Leptin (Entedhar, 2015), which is in accordance with the results of previous studies (Groschl et al, 2001, Goodson et al, 2014). Aydin et al, 2005 saw that the levels of
salivary Leptin were almost the same as in plasma; no significant correlation between
plasma and salivary Leptin was shown in all of the healthy patients in the study. Contradictory results in the correlation between salivary and plasma Leptin levels that
explained as the laboratory method in other studies using (RIA vs ELISA), Leptin›s
molecular structure, or Leptin›s expression and secretion by the salivary glands themselves (Schapher et al, 2009, Randeva et al, 2003).
Resistin is a member of a cysteine-rich secretory protein family. In humans, it is more
directly linked to the processes of inflammation rather than to the resistance of insulin
(Patel et al, 2014). Decreased level of serum and salivary Resistin due to lipopolysaccharides (LPS) produced by periodontal pathogens induce the Resistin gene in macrophages via cascade involving the production of pro-inflammatory mediators (Lehrke
et al, 2004). Thus, this finding agrees with the result of previous studies (Mamali et
al, 2012, Furugen, et al, 2008). There was a significant positive connection between
salivary and serum resisting values, this of course, validates the finding of previous
report (Mamali et al, 2012).
Furthermore this study showed that serum and salivary CRP levels in obese group
higher if compared to healthy individuals. Our findings are in harmony with result of
previous report of Yamazaki et al, 2005, they stated that the increased CRP concentrations contribute to the development of a low-grade systemic inflammation and may
enhance periodontal tissue destruction, and extensive periodontal disease and BMI
are jointly associated with increased CRP levels. We recommend that peritonitis and
obesity are competing for common proinflammatory pathways that prompt an acutephase response.
The results of this study could be affected by sample size limitations, it is recommended that further studies are required, with larger sample size would provide rigorous finding, and to validate the relationship between obesity and periodontitis.
Conclusion
The increase of Leptin, Interleukin-6, Visfatin, and CRP whereas decreased Resistin levels in obese individuals with periodontitis suggest that obesity can increase the
severity of the periodontal tissue destruction by provoking the local host response to

9

Volume 4, Issue 1 2017 Entedhar R. Sarhat
pathogenic bacteria in the pathogenesis of periodontitis.
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Abstract
Introduction: Clinical skills involve students’ cognitive and technical skills, which represents the essential aspects of professional competency. Clinical skills’ development
was a focus of many recent studies.
Previously conducted studies showed that undergraduate dental students have more
interest toward developing their technical clinical skills, which include simple and
complicated dental extractions, rather than developing cognitive skills. However, to
the best of the author’s knowledge no previously conducted qualitative study to understand students’ perception of their cognitive clinical skills. Materials and methods:
This focus group study was conducted in Almustansiryah College of Dentistry. The
study sample was nine students. Six students were fifth year students, and three
were fourth year students. Focus group discussion was conducted using a set of openended questions based on previous study and the author’s 10 year clinical teaching
experience. The model on which the discussions were made was Patient Information
Sheet of Oral Surgery Department. Results: Reaching diagnosis and making logical
treatment decision in the used patient information sheet model, as perceived by students, seem to be a daunting process. The study showed that students have three
overlapping views regarding diagnosis and treatment planning items, importance contradict, ambiguity, and deterrence. There are no clear-cut boundaries between these
aspects, as important aspects for some participants still ambiguous for others. Ambiguous items is considered by some students consider them as deterrent items. Conclusions: Undergraduate dental students seem to have critical awareness toward the
diagnostic and treatment planning process, which might indicate that students have
interest to develop their clinical cognitive skills. However, the pressure of time with
the clinical requirement appears to drive students to give more emphasis on technical
skills.

Keywords: qualitative research, framework
approach,students’ clinical cognitive skills, oral surgery.
Introduction
Clinical skills’ development is an important part of dental education (Manakil and
George, 2011). Clinical skills involve students’ cognitive and technical skills, which
represents the essential aspects of professional competency (Murinson et al., 2008).
Competency based evaluation has the advantage of active student participation in
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problem solving and encouragement of critical assessment (Yip and Smales, 2000).
Clinical cognitive skills mainly include proper clinical judgement, error detection and
proper decision making (Kohls-Gatzoulis et al., 2004). As far as surgical training is
concerned, clinical training includes three consecutive stages: technical, combined
technical and cognitive, and cognitive skills (Khan et al., 2005). It has been assumed
that undergraduate students show more emphasis on technical surgical skills. Khan et
al (2005) stated that technical skill development is the main area of learning for undergraduate students, whereas combination of cognitive and technical skills is developed in junior practitioners.
Dental students start their clinical training during the last three years of study in Iraqi
Dental Schools. These skills, however, start to develop during the first three years of
study in dental school (Albino et al., 2008). Clinical skills’ development was a focus of
many recent studies (Henzi et al., 2005; Pales et al., 2015), with particular interest
in students’ perception in addition to teachers’ perceptions toward technical teaching
(Schonwetter et al., 2006; Groenuld and Handal, 2013; Bernardo et al., 2014).
A previously conducted studies by (Alhamdani et al., 2015) (Ansary et al., 2011)
showed that undergraduate dental students have more interest toward developing
their technical clinical skills, which include simple and complicated dental extractions,
rather than developing cognitive skills.
However, to the best of the author’s knowledge no previously conducted qualitative
study to understand students’ perception of their cognitive clinical skills.
Aim of the study: To explore students› views of their clinical cognitive abilities.
Materials and Methods
Ethical approval for this study was provided by Almustansiriyah Scientific Committee 2/2015. The study was conducted by the end of 2014-2015 academic year. Nine
students agreed to participate and included in a focus group discussion (Powell and
Single, 1996). Six students were fifth year students, and three were fourth year students. These students were informed about the study purpose, design, and their identity will be confidential. They have been informed that they have the right to withdraw
from the study any time before, during, or after the study. Three of the participant
students were fifth year female students. The choice of students based on the level of
their marks in oral surgery, which was different and diverse (very good, good, intermediate, acceptable).
The choice for the selected participants’ sample based on they are from the same
dental college. Better interaction and comfortable discussions can be achieved when
participants are familiar with each other and share the same environment (Powell and
Single, 1996; Gill et al., 2008). The minimum case requirement for final exam entry
in oral surgery is 15 dental extraction cases for the fourth year, whereas the minimum
entry requirement for the fifth year is 15 dental extraction cases with five minor surgical procedures, as a surgical assistant.
Focus group discussion was conducted using a set of open ended questions based
on previous study (Alhamdani et al., 2015) and the author’s 10 year clinical teaching experience. The model on which the discussions were made was Patient Information Sheet of Oral Surgery Department. Oral Surgery Case Sheet represents the most

14

Volume 4, Issue 1 2017 Faaiz Alhamdani
comprehensive case sheet in Iraqi Dental Schools. It has 56 items (questions) covering current and past dental history, medical history, family history, habits, as well as
both extra and intra oral examinations.
The interview, which was moderated by the researcher, took place in Lecture Hall 1 in
the College of Dentistry, Almustansiryah University. The focus group discussion lasted
for 47 minutes. The data was digitally recorded and transcribed verbatim by the researcher. The focus group discussion was in Arabic language, Iraqi accent. In between
Arabic words, students used English scientific terms as the teaching language in Iraqi
dental schools is English language. The researcher was aware of his authoritative position that might influence the outcome of the study. However, he ensured a friendly
discussions environment within the focus group and encouraged each voice to be
expressed freely. This, as the researcher believes, could minimise the bias in data collection and data analysis. The author translated the above-mentioned scientific terms
within the Arabic text to make the language flow smoothly. Data was anonymised, as
participant’s name was replaced by a number.
The methodology adopted in this study is a generic qualitative approach (Rapley,
2010; Snape and Spencer, 2010). This approach cuts across the most basic terms
shared by different methodological approaches. This means the start with close inspection of particular dataset with line by line coding. Framework method for data
analysis was adopted in this study. Data was organised case by case and theme by
theme (Ritchie et al., 2004). Framework approach provides systematic and explicit
way for qualitative data handling, which enhances rigorous analysis with credible
findings (Smith and Jill Firth RGN, 2011). Constant Comparative Method was broadly
employed to discover, explore and explain the underlying patterns (Rapley, 2010).
pattern was tested several times as the researcher revisited the data (Strauss and
Corbin, 1990).
Results
Cognitive skills in terms of reaching diagnosis and making logical treatment decision
as perceived by students seem to be a daunting process. This is expressed by students through the fact that Oral Surgery Case Sheet is lengthy. The students’ view
of the case sheet in general is related to the number and nature of case sheet items.
Students’ views of these items can be included under three overlapping areas: importance, ambiguity, and deterrence. There are no clear-cut boundaries between these
areas, as important aspects for some participants still ambiguous for others. This ambiguity of some items may reach to the level makes some students consider them as
deterrent items (Figure 1).
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Figure 1: Study theoretical constructs (ver.7).
Lengthy and detailed diagnosis and treatment planning process (pressure of
time)
As a general agreement, the diagnosis and related treatment planning process in the
chosen model (usually termed Oral Surgery Case Sheet) appears to be long, which
seem to reflects that following the required steps represents a heavy task.
“Oral surgery case sheet is lengthy” (Participant No.4, 5th year student).
There were different explanations provided by the students about their feeling toward
the case sheet. The first one was the discrepancy between what they need to know
in order to treat the cases they receive in the Oral Surgery Department and the size
of information they should provide during case sheet filling. Oral surgery clinic for the
students is mostly a dental extraction clinic. The majority of referred cases from other
departments are cases with limited diagnostic options. The vast majority of received
cases are referred for extraction of teeth with periapical pathosis or irreversible pulpitis, retained roots, and much less cases are referred for orthodontic reasons. For
these reasons, some students’ notion that the case sheet does not provide what it
has designed for.
“The problem is with cases we receive in oral surgery. The diagnosis around such
cases is almost known, either pulpitis or periapical lesion. There are no cases such as
tumors or lesion where lymph node examination is useful. We do not see such cases
which are the common cases, and the diagnosis is easy. In addition these cases are
referred from diagnostic department” (Participant No.5, 5th year student).
“The case sheet has little to help me to reach the diagnosis” (Participant No.1, 5th
year student).
However, not all students find the nature of case sheet questions contradict with dental extraction procedures usually performed in Oral Surgery Clinic.
“We don't feel any discrepancy between the case sheet as surgical case sheet and the
fact we perform dental extraction mostly” (Participant No.9, 4th year student).
“I disagree with my colleague’s opinion. Despite oral surgery case sheet is lengthy, it
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is better to keep it as it is” (Participant No.4, 5th year student).
The burden of the number of cases students have to treat within the academic year
appears to be one of the reasons for them to consider OSCS lengthy. Time factor
plays a role in students’ opinion about oral surgery case sheet. There is a pressure of
meeting clinical requirement within the academic year.
“The reason we neglect filling all necessary information is we are committed to a requirement. We are in a race. Since we have requirement we are in a race” (Participant
No.5, 5th year student).
However, there are students who disagree and think that adequate attention should
be paid to the patients and it is not acceptable to consider the pressure of time and
requirement as excuses for such negligence of documentation.
“I disagree with my colleague about the time factor. We are dealing with a patient”
(Participant No.9, 4th year student).
Another reason could be the comparison students make between oral surgery case
sheet and case sheets used in other departments. The following quotes reflect the
need to consider time factor and the need for better focus in case sheet questions.
“4th year perio case sheet is a comfortable case sheet. Operative case sheet is the
most comfortable one, because it can be filled fast. Time factor is important because
we have limited time” (Participant No.4, 5th year student).
“Perio case sheet is comfortable case sheet. It is focused and organised, Perio case
sheet is the most useful case sheet, because it gives reference to the change after
treatment, whether the treatment is right or wrong ” (Participant No.5, 5th year student).
Despite that comprehensiveness of oral surgery case sheet was the centre of students’
complaint, they prefer Oral Surgery Case Sheet over other case sheets as a sample
case sheet in their future dental clinics.
“I choose oral surgery case sheet in my clinic. It is useful in case of emergency” (Participant No. 9, 4th year student).
Importance
Importance refers to the role of information to achieve proper treatment decision.
Questions about patient’s chief complaint (CC) and history of present illness (HPI)
seem to be an area of agreement between participants concerning diagnosis.
“Oral surgery case sheet is useful in diagnosis but not all the questions. CC and HPI
are helpful in reaching the diagnosis. Other questions are useful in case if emergency
happens” (Participant No.9, 4th year student).
“Only the first two questions are useful: CC and HPI, in addition to clinical examination. The other information did not help me to reach the diagnosis” (Participant No.1,
5th year student).
Students acknowledged the importance of medical history in terms of emergency
management and its medicolegal implication. There are students who suggested putting a field for patient’s signature. Other suggested documenting the time of treatment for this purpose.
“Once I started filling the case sheet I felt the patient might be lying or not clear
about his general condition. If anything happens we have no evidence the patient did
not provide the information about his health. There must be a field where the patient
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should sign or even use finger print, if he is illiterate” (Participant No.3, 5th year student).
“We need the patient to sign on the case sheet and record not only the date but the
time of starting of treatment. If death happen, what proves I did what and when patient signature and mentioning time? We should add the time of beginning and finishing of treatment” (Participant No.7, 4th year student).
However, students did not think medical history is relevant to diagnosis. These items
are relevant in terms of emergency management. Students did not consider the fact
that some general medical conditions might be reflected in the oral cavity and might
influence treatment. Investigations, which are mainly periapical radiographs have
been mentioned by some participants as useful diagnostic aids.
“CC, HPI and investigation are more important than medical history questions” (Participant No. 5, 5th year student).
The students viewed the importance of medical history from the angle of protection
against contagious diseases, which could be transmitted to the student.
“Once a patient did not tell me about his jaundice, but I noticed his sclera was yellow.
He admit later he has hepatitis” (Participant No.7, 4th year student).
Ambiguity
Ambiguity refers to the information items, which represent area of disagreement between students regarding the proper treatment decision making. This reflects some
students’ view of the included items in this category are not clear or do not really
appear to be relevant to proper treatment outcome. It seems that the case sheet
complexity and layout has its influence on students’ view of it. This could explain why
some students consider OSCS vague, not direct, confusing or not straightforward.
“Strange feeling [toward the case sheet] because information is not what really you
look for. You feel that the questions are not clear or direct enough. I think the oral
surgery case sheet needs to be re-written. The language is dry” (Participant No.6, 5th
year student).
Ambiguity refers to questionable items from students’ perspectives. It has been
shown in the previous section that students acknowledge the importance of some
case sheet items, such as history of present illness (HPI). However, they still feel that
this item further needs to be clarified and specified for proper information registration
and improve diagnostic process. This is the case for other case sheet items.
“HPI need to be specified and divided, also we need to specify whether it is a tooth or
root to start with” (Participant 1, 5th year).
“We can increase the usefulness of diagnosis by making the question of HPI more
than one, for example for pain: severity...etc.” (Participant No.9, 4th year student).
“I prefer using a chart where possible diagnosis is listed in chart for example acute
pulpitis, or periapical lesion instead of the chart for filled, missing teeth” (Participant
No.6, 5th year student).
Another questionable item is medical history. Medical history in oral surgery case
sheet shows obvious area of debate in terms of its role in the case sheet or in terms
of its comprehensiveness. The quotes below reflect the thinking range about the case
sheet, which seem to be confined to the medical history. The first view considers the
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aim of case sheet is, mainly, to know the patient medical condition. The other view
acknowledges that medical history was mentioned to tackle medical emergencies
could occur during treatment.
“It [case sheet] helps us to know the patient [medical] condition and treat the patient
accordingly” (Participant No.3, 5th year student).
“[the aim of the case sheet is] student protection in case of emergency” (Participant
No.7, 4th year student).
Some students believe medical history is unnecessarily detailed compared to other
case sheets, whereas others find this comprehensiveness is useful to overcome emergency conditions might occur during surgical treatment.
“Perio case sheet is not as comprehensive as oral surgery in terms of medical history,
because oral surgery has a system review, whereas perio is just like operative. It has
just one question, which we keep it in heart: how is your health and what medication
you are taking?” (Participant No.1, 5th year student).
Extraoral examination is another questionable item in terms of its relevance to diagnosis. Some students believe that some questions in extra oral examination are useful, others believe they are not.
“Lymph node and extraoral examination is useful in 10%. Extraoral examination was
useful in case of TMJ; I don’t see the extraoral examination is important. It wasn't
useful for me” (Participant No.4, 5th year student).
Deterrence
Deterrence refers to the steps in the diagnosis and treatment planning information
sheet as redundant. As shown in the previous section. There might be some items in
the chosen information sheet model, which represent areas of debate between students in OSCS. These items, such as extra oral examination, according to the occasional need to perform them, which is why they are considered as unnecessary by
participants.
However, it seems there is general agreement about the redundancy of the dental
chart. Dental chart is comprehensive dental examination chart for filled crowned,
missing and replaced teeth. It includes a table for carious, filled and missing teeth.
In addition, it documents the presence of bridges or other dental prosthesis. Another
part of the chart is a dental arch drawing, which the student can mark what is missing
from the dental arch. For oral surgical cases, most students agreed that it is not relevant and it is time consuming.
“The dental chart is redundant.” (Participant No.4, 5th year student).
“For the dental chart is not useful for cases in oral surgery department, whereas for
dental clinic it is useful for dental record for the dentist, or for institutional purpose,
but for this particular case it is not useful for us” (Participant No.1, 5th year student).
“Tooth charting is not useful. The decision whether to extract a tooth is not necessarily related to other teeth, because we don't extract a tooth unless it is hopeless. Presence of many filled teeth is not really important because the condition of the tooth to
be extracted is what matters” (Participant No.3, 5th year student).
“Tooth charting is not really related to diagnosis” (Participant No.6, 5th year student).
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As far as clinical examination is concerned, there are some items where students used
to ignore. These items are extraoral examination and examination of saliva.
“About clinical examination, there are many questions which are not addressed by
students, such as saliva consistency” (Participant No.1, 5th year students).
“I didnot use it [extraoral examination] in reaching diagnosis” (Participant No.3, 5th
year student).
Discussion
Cognitively skilled medical trainees, certainly have better chance in reaching accurate
diagnosis. This largely influence their clinical skills, which in turn will shapes the treatment outcome (Murinson et al., 2008).
Undergraduate students are more inclined to develop their technical skills. However,
this does not preclude the fact that students are aware of the usefulness of their cognitive skills’ development. Data analysis showed that students are developing their
cognitive skills through their critical views toward the diagnosis process. Critical thinking is an integral part of clinical cognitive skills (ADEA, 2016).
Participants in this focus group study were enthusiastic to share their views of process
of diagnosis and related ability to make accurate clinical decision. Students, as data
shows, appear to be aware of the medicolegal aspect of diagnostic process. They are
also aware of particular importance of some items in patient’s information sheet in
reaching the diagnosis.
The participants’ judgement on the items’ importance appear to be related to their
relevance to diagnosis. Participants agreed that CC and HPI are more important in
reaching diagnosis in addition to intraoral examination. This fact has been acknowledged by other studies (Gruppen et al., 1988; Peterson et al., 1992; Tsukamoto et
al., 2012). However, this seems to contradict the finding of the previously conducted
study by the author and his colleagues, which showed lack of interest in documentation of HPI field (Alhamdani et al., 2015). This negligence, as mentioned by some
students, was related to the need to detail and specify HPI. This might explain the
position of this item in the overlapping area between importance and ambiguous
themes.
Medical history was the area of debate between students. This is due to the difference
in their angles of view. Students do feel this item useful from the medicolegal aspect
and the need of medical history to manage emergency conditions. Nevertheless, students seem to compare between the detailed systems’ review in medical history section, in Oral Surgery information Sheet, and how briefly provided in Periodontology
and Conservative Departments. Despite the consensus about the general outline of
patient information sheet for surgical patients, there are different case sheet formats
adopted by different textbooks ( Moore, 2011; Mitchell, 2015b).
Patient information sheet model chosen for this study has detailed system review in
medical history section. Detailed system review adds complex demand due to the
required medical and dental knowledge (Kadagad and Kotrashetti, 2013). In medical
history taking, not all systems require the same attention for every particular case.
Cardiovascular and respiratory systems need to be considered with particular interest for all surgical patients (Mitchell, 2007). Making system review less of a burden
on dental students could be addressed by over emphasis on direct and indirect effects
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each system could have on dental management. This might move this item from ambiguity area to importance area.
Extraoral examination is often found by many students as not essential and can be reduced into one general question instead of number of questions, which often found by
students irrelevant in many cases. This agrees with the notion that clinical examination should be tailored according to patient’s general health and the nature of the surgical procedure (Mitchell, 2015b). The same applies for saliva examination, which is
another item considered by students as irrelevant item. In absence of salivary gland
problems it is difficult to assess salivary flow on clinical basis alone (Mitchell, 2015a).
All students agreed that dental chart for caries, filling, and missing teeth was irrelevant item. In fact this screening was not an important element case sheets as provided by oral surgery textbooks (Hupp, 2008; Malik, 2012). Participants in this study
agreed, on different level, that the chosen patient information sheet model needs to
be revised. This reflects their cognitive awareness, despite there are some authors
think this might be early to accomplish during this period (Khan et al., 2005). This
awareness needs to be encouraged. It is important to create the sound foundation
for cognitive skills during this stage of learning. In dental education, oral surgery in
particular, integration of theory and practice is essential (Fugill, 2005; Kaslow et al.,
2007). One of the objectives of undergraduate oral surgery training is to be competent in obtaining detailed dental history (Macluskey et al., 2008; Straub-Morarend et
al., 2013). Clinical data gathering is a key element in clinical competence (Gruppen et
al., 1993).
Both cognitive and psychomotor skills should be acquired by undergraduate dental
students during their clinical practice (Bernardo et al., 2014). However, it is not always an easy task to implement theoretical and applied knowledge in clinical teaching
environment (Groenuld and Handal, 2013) stressful and complex clinical encounter
might drive student’s focus more toward technical skills.
This study finding might also reflect a problem in clinical teaching process in this
particular area. This problem lies in teaching students how to address each aspect
of patient information sheet efficiently. Clinical environment is a stressful multitask
environment. This multitask nature involves acquiring knowledge during performing
clinical procedures, interactions with the patients, dental staff and fellow students. In
another word, it involves effective integration of theoretical knowledge and technical
skills in addition to understanding ethical and legal aspects of management (Fugill,
2005; Kaslow et al., 2007; Murinson et al., 2008).
The burdens of clinical requirement students need to endure within busy time schedule appear as an important aspect of students’ cognitive attitude. Clinical requirement
as mentioned by student put students under stress. This has been acknowledged by
other studies (Morse and Dravo, 2007; Mikolajczyk et al., 2008). In fact, the clinical
training environment is one of the factors make level of stress felt by dental students
is higher than stress felt by their fellow medical students (Murphy et al., 2009). It has
been acknowledged that stress, in general could negatively influence dental students’
performance (Sanders and Lushington, 2002). Clinical education in dental schools is
a challenging environment for both students and tutors (Gerzina et al., 2005; Hudson
and Ratnapalan, 2014). This mandates continuous assessment for teaching process
to optimise students’ performance and reduce the burden of stress of clinical environ-
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ment (Taleghani et al., 2004; Al-Sowygh, 2013; Alhamdani et al., 2015).
On the basis of this study finding, it would be useful to reconsider the way of clinical teaching method by eliminating the time stress. This might allow clinical cognitive skills to develop alongside technical skills in the same level of emphasis. Practical
skills can be improved throughout the early-supervised practice in the first training year after graduation. Clinical cognitive skills, on the other hand, might not get
the same chance of development. In addition, it would be beneficial for the clinical
trainer to perform patient management as a demonstration in front of students. This
would further minimise error in both diagnostic process and extraction procedure
(Banda et al., 2013).
Implementation of this study finding within dental education in Iraq should be considered within the context of re-evaluating their misconception toward students’ clinical
skills’ development. More time can be given for students to give more attention toward their cognitive skills side by side with their technical skills development. This can
be achieved by focusing more on the quality of cases treated by students rather than
the quantity. This would reduce the stress of time. Marks may be given for the accuracy of diagnostic procedure.
The researcher understands that the research problem might be limited to a certain
clinical teaching environment, which might limit the transferability of the study findings. However, this study sheds a light on an important aspect of clinical dental education. It is important to enable students to engage more with patient’s information
through simple direct relevant questions to what they practice in a particular clinic.
Conclusions
Undergraduate dental students seem to have critical awareness toward the diagnostic
and treatment planning process, which might indicate that students have interest to
develop their clinical cognitive skills. However, the pressure of time with the clinical
requirement appears to drive students to give more emphasis on technical skills.
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Abstract
Introduction: The progress in the field of biotechnology offers new materials for the
reconstruction of orbital fractures. However, the choice of the best material for orbital floor repairs is still a controversial issue. In this paper the authors introduce the
use of zirconium oxide implants for the first time in the reconstruction of orbital floor
defects. Aim: Evaluate the clinical outcome of zirconium oxide implant material used
for orbital floor repairs. Materials and Methods: From January 2008 to January 2015,
six patients with orbital floor fractures referred to the Oral and Maxillofacial Surgery
Department in Ramadi Teaching Hospital were surgically treated using zirconium
oxide ceramic implants. The patients were examined after 7 days, 3 months and 2
years. Results: All cases achieved significant improvements in terms of diplopia and
enophthalmos. No material related complications were reported in all treated cases.
Post-operative radiograph and Computed Tomography Scans (CT) demonstrated that
anatomical reduction of the orbital floor had been achieved.Conclusion: The study
suggests that a zirconium oxide ceramic implant is a suitable implant biomaterial for
the reconstruction of orbital floor fractures.

Key words: Orbit, blowout fractures, orbital floor reconstruction, biomaterials, implants, zirconium oxide ceramic implant
is treated and for periods of time
Introduction
The orbital floor is frequently involved in facial traumas (Blake, 2011). It has the
potential to fracture in a similar manner to that of a safety valve, such as when there
is a blow to the orbit and the energy dissipates (Banica et al., 2013). Orbital floor
fractures could be isolated (pure orbital blow out fracture) or are associated with orbital rim fractures (impure blow out fractures) of the orbit (Charters et al., 1993 and
Onofre, 2007). These fractures may cause the entrapment of orbital soft tissue structures with resulting vertical or horizontal ocular motility limitations and enophthalmos
(Charters et al., 1993 and Onofre, 2007).
There have been controversies regarding the surgical intervention of orbital floor
fractures. However, it is generally agreed that indications for surgical intervention
include severe hypoglobus, enopthalmos greater than 2mm, troublesome diplopia,
periorbital tissue herniation in a fracture site, causing eyeball movement limitation
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(Sallam et al., 2010).
There are different available surgical techniques for bone contour reconstruction and
the restoration of adequate orbital volume, ranging from osteotomies to inlay bone
augmentation. These methods utilize a variety of biomaterials, which include bone
grafts, alloplastic materials, cartilage, fat grafts and titanium meshes (Burnstine,
2002). However, to the best of the author’s knowledge there has been no previous attempt to restore orbital floor fractures with zirconium oxide implant material.
The first paper on biomedical application of zirconia was published in 1969 by Helmer
and Driskell. They examined the biocompatibility of zirconia with animal tissue. This
study was followed by other studies on the use of balls, cylinders and bars of stabilized zirconia in animal bones. Another study carried out by Koch et al. on the effect
of zirconia on soft tissue in animal models. They concluded that zirconia does not produce cytotoxic effects in soft tissues in any physical state (Koch et al., 2010). None of
these studies found any local or systemic reactions in different material forms.
The first use of ceramic biomaterials as a replacement for the entire hip bone in vivo
was by Christel et al. (1988), followed by Kanchana and Sharmila (2013). Kamal used
zirconium oxide in TMJ prosthesis and this has proven to be favourable, with study
results demonstrating marked improvements in pain levels, the functioning of the jaw,
and morphology (Kamal, 2013).
Aim
To evaluate the clinical outcome of zirconium oxide implant material used for orbital
floor repairs.
Materials and Methods
This study was approved by the Human Ethics Committee at Ramadi Teaching Hospital, Al- Anbar, Iraq. From January 2008 to January 2015, six patients with orbital floor
fractures were referred to the Oral and Maxillofacial Surgery Department in Ramadi
Teaching Hospital with immaculate orbital floor fractures and diplopia, especially on
extensive upward and downward gazes. Out of six patients, four of them were treated
approximately 10 days after their initial admission to the hospital, due to the severe
periorbital swelling present on admission. The other two patients were operated on a
month after being referred from an ENT specialist. Extensive fractures were found in
all patients with numerous bony fragments projected into the maxillary sinus cavity.
These patients were treated with reshaped zirconium oxide inserts.
Zirconia is a white crystal-like zirconium oxide with a density of zirconium oxide is
5.85g/cm3, and melting point is higher than 2600 degrees celsius (Rita et al., 2008).
A novel bearing surface modification has been made from zirconium alloy (Zrniobium
[Nb] 2.5%) oxidised by thermal diffusion to create a 5-mm oxidised zirconium layer
(Oxinium; Smith & Nephew, Memphis, Tennessee) (Kamal, 2013).
Computerized tomography scans and radiographic examination were used to evaluate
all of the patients before operations. The assessment of the defect size was performed
preoperatively with a CT scan of the sagittal view plus the coronal view. Otolaryngological, Maxillofacial, and Opthalmology evaluations were carried out preoperatively and postoperatively. Forced duction tests were also performed perioperatively.
The same surgeon performed all six operations. The zirconium oxide ceramic implant
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was constructed preoperatively by building cold cure acrylic patterns on a dried skull
model of different sizes as shown in Figure 1. Two various sizes were constructed
(thickness of about 1-1.5 mm) and the size of the plate to be used was determined
by the extent of the orbital floor imperfection and the hypoglobus severity. The preformed zirconium oxide plate was constructed to be thicker posteriorly and thinner
anteriorly in order to push the eyeball anteriorly.

Figure 1. Cold cure acrylic patterns on
the skull model.

Surgical procedure
An infraorbital incision was made to approach the orbit. The periosteum was sharply
incised using knife blade No. 15 and then bluntly dissected the periostium with a
periosteal elevator. The orbital floor and the fracture site were exposed. The size of
the zirconium oxide ceramic implant was reshaped according to the size of the defect.
The herniated content in the maxillary sinus was reduced, and the implant material
placed over the orbital floor covered the margins of the defect. The implants were
not fixed. However, it was ensured that the implants were posterior to the infraorbital
rim. Absorbable vicryl sutures 4/0 were used to close the periosteal incision and the
subcutaneous incision. Vicryl sutures 5/0 were used to perform subcuticular suturing
to achieve skin closure. A forced duction test was performed after the operation to
assess the ocular motility. After the operation, radiographs and computed tomography scans were taken, which confirmed that anatomical reduction of the orbital floor
had been achieved. Each patient was evaluated at week one, after three months, and
follow-up after 2-4 years.
Results
Case No. 1
A twenty seven year old female patient was referred on 14th February 2008. The
patient had diplopia, limitation of eyeball movement and enophthalmos with a his-
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tory of blunt trauma to the left eye. A defect in the orbital floor was detected upon
radiographic examination. Repair of the orbital floor was therefore indicated and the
patient was admitted to hospital for surgical repair of the orbital floor under general
anaesthesia. An infraorbital incision was made to explore the orbital defect and the
entrapped rectus muscles were released. After this, a nasal decongestant and antibiotics were prescribed for three days. Sutures were removed on the sixth postoperative day. There was a complete resolution of diplopia. Radiographs taken after the
operation showed a satifactory implant position (Figure 2, A-F).

D

Figure 2 (A-C): A. Preoperative photograph showing slight enophthalmos in the right
eye with limited upward movement. B. Computed tomography showing comminuted
left orbital floor fracture C. Intraoperative photograph showing zirconium oxide ceramic implant in place. D. Occiptomental views postoperative. E. Postoperative computed tomography scan. F. Patient after four years.
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Case No. 2
A 32 year old female patient was referred for persistant diplopia on June 15th 2008.
The diplopia was the result of blunt trauma. Upon clinical examination, the left eye
showed limited eyeball movement with diplopia on upward gaze. She was unable to
open her right eye due to psychological trauma. A CT scan revealed a fracture in the
orbital floor (Figure 3). The operation took place under general anaesthesia. An infraorbital incision was made in order to explore the left orbital floor. After splitting
the orbicularis oculi muscle, an incision in the inferior orbital rim periosteum was
performed and care was taken to avoid perforation of the orbital septum. The orbital
floor was gently explored subperiosteally. The incarcerated inferior rectus muscle was
released. A suitably sized zirconium oxide ceramic implant was chosen and placed
over the defect of the orbital floor. A clinical exam carried out two weeks postoperatively showed normal eyeball movement in upward gaze (Figure 3, A-D).

Figure. 3, A-D, A. Preoperative photograph. B. Preoperative MRI showing orbital floor
fracture. C. Intraoperative photograph showing zirconium oxide ceramic implant in
place. D. Patient three weeks after surgery

Case No. 3
A 56 year old male patient sustained a road traffic accident and was referred on
March 17th 2010. The clinical examination showed enophthalmos and diplopia upward
gaze with restriction of movement of the right eyeball. A CT scan confirmed the presence of the zygomatic fracture and orbital floor communication involving the orbital
rim as shown in Figure 4 (A-D). Reduction of the depressed fractured zygoma, reduction and fixation of the fractured infraorbital rim, and right orbital floor reconstruction
using a zirconium oxide ceramic implant were performed under general anasthesia.
An infraorbital incision was used as a surgical approach for the reduction and fixation
of the fracture of the orbital rim and reconstruction of the orbital floor, whereas the
Gillies approach was used for the reduction of the zygoma fracture as shown in Figure
4 (A-D).
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Figure 4 A-D: A. and B. preoperative CT scan showing destruction of the orbital floor,
infraorbital rim fracture, and zygomatic bone fracture. C. Intraoperative photograph.
D. Image showing the patient after six years.

Case No. 4
A six year old boy was referred for limitation of eyeball movement following a road
traffic accident. Four weeks previously a clinical examination revealed diplopia on
upward gaze and hypoglobus. A radiographic examination showed significant inferior
displacement of the right orbital floor as well as the infraorbital rim. An infraorbital
approach was used and the defect was reconstructed with the placement of a zirconium oxide ceramic implant after the reduction and fixation of displaced bones as
shown in Figure 5 (A-C).

Figure 5 (A-C). A. Preoperative photograph showing restriction of the eyeball on upward
gaze. B. Preoperative computed tomography showing orbital floor communited. C. Patient six
months postoperative.
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Case No. 5
n 14th June 2009 a 23 year old male patient was suffering from diplopia in both upward and downward gazes, after trauma to the right zygomatico-orbital area two
months previously. Clinical examination showed enophthalmos and right cheek flattening. A radiographic examination revealed an old comminuted zygomatic fracture.
Under general anaesthesia an infraorbital incision was made in this area to prevent
the development of an ugly scar. In addition to anticipating lymphedema, the orbital
floor was comminuted with some pieces caught in the sinus. The inferior oblique muscle was liberated delicately from the scar tissue of the orbital floor. A reconstructed
material implant of suitable size was reshaped and embedded subperiosteally. The
patient was re-examined six months postoperatively. The results revealed no diplopia,
and the radiograph demonstrated palatable recuperation of the orbital floor and rim.
Case No. 6
Twenty four year old female patient was referred on 23rd August 2010. She was injured in a traffic accident. The clinical examination revealed aggravation of vision in
the right eye with diplopia on upward gaze and hypoglobus of the right eye globe. A
radiographic examination showed acute descending of the right orbital floor and orbital rim. The right orbital floor was explored through an infraorbital approach and
reconstructed by implant material after fracture reductions.
Discussion
An orbital floor fracture is formed as a result of a sudden ascension in intraorbital
pressure, as described by Smith and Regan (Mordechai et al., 2002). Blow out fractures were classified by Converse and Smith into two categories: impure and pure
blow out fractures. The characteristic of a pure blow out fracture is the rupture of one
of the orbital walls with intact orbital rims. Impure blow out fractures, on the other
hand, are characterised by a fracture of the orbital rim, in addition to the disruption
and displacement of one or more of the orbital walls (Burnstine, 2002). Early detection of blowout fractures is of utmost importance, as this will prevent unfavourable atrophy of any entrapped rectus muscles. CT scans have been proven to play an important role in the confirmation of diagnosis. A thorough opthalmologic evaluation before
every intervention is necessary because of the significant accompanying ophthalmic
damage (Totir et al., 2015). The orbital injury should undergo definitive repair as soon
as the patient’s general condition allows.
Due to the extensive range of implant materials available, there is controversy regarding the choice of implants used in the reconstruction of the orbit. Different reconstructive constituents, such as alloplastic and autogenous materials, have been
employed in the recreation of normal bony orbital dimensions, or to supplement an
inadequate volume of orbit. Significant improvements were achieved with the use of
reconstructive constituents and bone grafts for supporting and fixating the contents
of the orbit in the accurate anatomical location. The advantages and disadvantages of
the different implant types must be taken into consideration when selecting an implant to reconstruct the orbit (Thaigarajan and Ulaganathan, 2013).
There are three kinds of synthetic biocompatible reconstructive materials that are
useful for the reconstruction of the orbit: non-porous, porous, and absorbable materi-
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als. Non-porous implants include silicone, Teflon, and metallic grafts. In the case of a
pure small orbital wall fracture, absorbable implants such as Gelfilm have been selected. The two most widely used porous implants are hydroxyapatite and porous polyethene implants. Their biocompatible activity of alloplast material is the most advantageous, as this facilitates improved positional stabilisation and fixation to the orbital
bone. Furthermore, the resistance against infection is also improved since it is vascularised. There are, however, downsides to alloplastic materials such as the movement
of grafts and the infection of maxillary sinuses (Lerman, 1970).
The use of autogenous tissues dates back to the beginning of the century. While they
avoid the complications of infection, which can be brought about with the usage of
synthetic biocompatible materials, autogenous grafts have disadvantages including:
being time consuming, an additional surgical site is needed for autogenous grafts, and
the resorption of autogenous grafts. Regardless of this, the biocompatibility of autogenous grafts is still better in comparison to synthetic reconstructive grafts (Murdoch
et al., 1996).
In this study, no complications were noted throughout the period of follow up. As far
as we know, this was the first reported series of patients who underwent orbital floor
fracture repair with the use of zirconium oxide ceramic implants. In all of the cases
in our study, the infraorbital incision approach was used, and a reduced incidence of
ectropion in addition to the Gillies approach was used for the reduction of zygoma
fracture as shown in Figure 4 (A-D). No significant local foreign body or immunogenic
reaction was produced by the zirconium oxide ceramic implants. The dynamic stresses
created by large bony orbital defects cannot be withstood by more elastic materials.
Foreign body reactions may be found with resorbable implants. Furthermore, the implant may undergo exposure, and, after resorption, only the fibrous connective tissue
may remain.
The advantages of zirconium oxide ceramic implant plates are availability, rigidity, and
high biocompatibility (Rita et al., 2008). Zirconium oxide ceramic implants are rigid
and can therefore withstand the vigorous pressures of big orbital floor defects, as
shown in the re-establishment of large floor defects of the orbit as represented in case
2. Furthermore, zirconia bioceramics have been recognized as an implant material
because of their biological, mechanical, optical properties and good results in Osseointegration (Kanchana and Sharmila, 2013) which has been confirmed in numerous
studies in Germany and the USA (Kamal, 2013).
One of the possible drawbacks is that contouring of the implant during an operation is
difficult, and a turbine must be used during an operation to achieve this, even though
fabricating the implant before an operation decreases the operative time (Bogdan,
2013). Furthermore, an artefact appears in the CT scans of patients who have a zirconium oxide ceramic implant (Figure 2, E). Time can be saved by using a zirconium
oxide ceramic implant to reconstruct significant defects of pure blow out fractures.
Nowadays, data from the virtual orbit reconstruction can be used to create an orbital
model via computer-assisted methods. It allows for more precision in individual zirconium oxide ceramic implants.
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Conclusion
The results from our study suggest that zirconium oxide ceramic implants are a suitable implant biomaterial for the reconstruction of orbital floor fractures.
Conflict of Interests: None declared regarding this work.
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Abstract
Idiopathic Condylar Resorption (ICR), often termed Cheerleader Syndrome, is specific
condition that affects the temporomandibular joints. It affects, mostly, teenage girls
participating in sport activities through minor or major trauma to the jaws, which can
initiate or exacerbate the condition. ICR has been documented but poorly understood
as a disease process.
Iraqi female 20 years old and attended to Al-Esraa university collage with lower anterior teeth mobility, grade three, with missing all posterior lower teeth. Clinical examination revealed lack of mandibular bone at the angle, ramus in both sides. There is
only soft tissue. Radiographic examination showed that condyles, coronoids and rami
of the mandible in both sides are missing. There is only remnant of the body of mandibular bone in the anterior symphysis associated with bone resorption around the
remaining anterior teeth. It also showed a floating of lower 3rd molar in right side.
Introduction
Idiopathic condylar resorption is specific condition that affects the jaw joints (temporomandibular joints or TMJs, it sometimes has been referred to as cheerleaders syndrome. it has 9:1female-to male frequency ratio and rarely develops after the age of
20 years (Wolford, 2001). It has been reported mostly, in teenage girls participating
in sports activities, which through minor or major trauma to the jaws, can initiate or
exacerbate the condition.
Case Report
Iraqi female 20 years old (Figure 1) referred to Radiology Department, Al-Esraa university collage with lower anterior teeth mobility grade 3 and missing posterior lower
teeth on both sides.
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Figure 1: frontal view of the patient
The patient had no medical history. Past dental history revealed multiple extractions
for lower posterior teeth on both sides, because of sever tooth mobility. Extra-oral
inspection did not show any abnormal findings. On extra-oral palpation there was no
evidence of rigid bony tissue in both side of the mandibular body, angles and rami.
Intra-oral examination revealed absence of posterior teeth in both sides with grade 3
mobility for lower anterior teeth.
Examination of the face and mandibular bone there is only soft tissue and no finding
of rigid bone at angle, ramus of the mandible in both side on her face when send to
plan mega Romexis the interpretation for this case both condyle, coronoid, ramus of
the mandible missing, there is only remnant body of mandibular bone in the anerior
symphysis associated with bone resorption and sever periodontitis, also there is floating of lower 3rd molar in right side.
Radiographic examination (Plan Mega Romexis®) showed that both condyles, coronoids, rami of the mandible were missing. Lower anterior teeth and lower right mandibular wisdom tooth were floating in the soft tissue. The only remaining mandibular
bony tissue was found in the lower border of the symphysis area as shown in Figure2.

Figure 2. Radiographic examination (Plan
Mega Romexis®) showed that both condyles, coronoids, rami of the mandible
were missing.
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The surgical treatment was discussed with the patient and her family. The surgeon
suggested to remove all the floating lower teeth from the lower jaw and preparing RP
model (Rapid prototype) 3D skull model and preparing the titanium reconstruction
plate (Long one with bilateral condyles) and taking a bone graft from both iliac crests
(LTand RT) to reconstruct the whole mandible then 6 months after the operation we
will insert a dental implant to the lower jaw to maintain bone height and minimize
bone resorption. The patient refused surgery .and for the last 3 months, the patient
failed to attend the X-ray Department for follow up, despite the attempts to contact
her she did not show again.
Discussion
Local and systemic factors have been considered to play a role in development of
Cheer Leader Syndrome; these include inflammatory, traumatic, autoimmune causes
and infection. However, it is a specific disease entity with its own diagnostic presentation and treatment protocol. Orthodontic treatment and orthognathic surgery have
been considered to have specific cause and effect relationship with CLS (De Clercq
CA, 1994; Moore KE et al., 1991).
Estrogen receptors have been identified in human TMJ of female primates. This supports the notion that hormonal changes during puberty may have a role in this disease development. Estrogen is known to effect cartilage and bone metabolism in the
female TMJ. Increase Estrogen receptors might exacerbate joint response to trauma,
parafunctional activities. There will be hyperplasia of the synovial tissues with subsequent destructive substrates, which break the ligamentous structures that stabilize
the articular disc. This in turn will result in anterior displacement of the disc further
exposing the condylar head to the subtracts initiated the resoptive phenomenon at
the first place (Aufdemorte et al., 1986; Milam SB et al., 1987).
An effective and reliable treatment method has been suggested by Wolford and Cardenas. It involves removal of hyperplastic synovial tissue from the joint with repositioning of the articular disc and stabilizing of condyle by Mitek mini anchor (Mitek
Products, Inc., Westwood, Mass) followed by surgical reposition of both jaws (Wolford
LM et al., 1993; Wolford LM and . 2000). To the best of authors’ knowledge this is the
first reported case with complete resorption of the mandible from LT to RT condyle.
The suggested treatment planning was to remove all the floating lower teeth from the
lower jaw; preparing of 3D Rapid prototype (RP) for the skull model; construction of
titanium plate with bilateral condyles and taking a bone graft from both iliac crests
(LTand RT) to reconstruct the whole mandible. Six months later, dental implant will be
inserted in the lower jaw to maintain bone height and minimize bone resorption.
The patient, however, refused surgery. The reason behind the patient’s decision was
patient by the fact that the resorption problem has no significant aesthetic effect on
the patient outlook and the patient, gradually, adapted to its presence. Hence, when
surgical plan was explained by the surgeon, patient found it difficult to accept such
complicated procedures with its morbidities including lingual nerve injury, limping,
graft resorption and infection, and future implant surgeries later on.
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This extreme case of Cheerleader Syndrome raises the attention for the importance of
early radiographic investigation for TMD. The complexity of aetiological factors related
to Idiopathic Condylar Resorption, such as trauma, emotional stress, orthopaedic instability, muscular hyperactivity, inflammatory and degenerative diseases compromise
the equilibrium of the temporomandibular joint (TMJ) (Marques et al., 2010; Wolford,
2001).
The bony alterations that occur in these disorders like erosions, osteophytes, pneumatisation of articular eminence that are difficult to be detected in conventional radiographs due to overlapping of the anatomic structures. This warrants the use of advanced imaging modalities like magnatic resonance imaging, arthrography, computed
Tomography (CT) and Cone Beam Computed Tomography (CBCT) (Chang et al., 2015;
Marques et al., 2010).
Another important aspect of this case was the irrational multiple extractions performed by dentists for the posterior teeth. Extraction is a traumatic procedure that
might exacerbate the problem, beside the fact that there was no obvious justification
for removing the posterior teeth; extraction by itself is a traumatic surgical procedure.
It might contribute to the extent of resorption seen in this case.
Conclusion
ICR is a rare condition and difficult to be treated if not diagnosed early and miss-managed. Early detection and proper radiographic imaging technique might be crucial for
better treatment outcome.
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Abstract:
Introduction: Esthetic dentistry (as a concept) and adhesive materials development
(as a functional element) make the new dawn of dentistry, especially with the continuous development of adhesive techniques. Aim: To evaluate the failure patterns
of porcelain laminate veneers used to esthetically restore maxillary first premolar by bonding them to enamel and dentin with two different techniques. Materials
and Methods: A Forty eight extracted human maxillary first premolar were divided
into three groups. Group (A): The preparation was limited to enamel with (0.5 mm)
depth. Group (B): The preparation was in dentin (1 mm) depth and their veneers
were bonded by delayed dentin sealing (DDS) technique. And Group (C): The preparation was in dentin (1 mm) depth and their veneers were bonded by immediate dentin sealing (IDS) technique. All the experimental groups were restored with the same
type of veneer which was lithium disilicate ceramic CAD/CAM blocks and were milled
by CAD/CAM technology. For all the experimental groups, veneer cement was used
for the luting of veneers and all the specimens were stored in distilled water in 37°C
for one week. Results: the statistical analysis have showed that the highest mean of
load failure was recorded for the control group (548.1 N ± 93.2) with high significant
difference (p <0.001) between the control group and all of the experimental groups.
Conclusion: The development of bonding techniques like IDS made dentin as acceptable tooth substrate for indirect adhesive restorations when it becomes unavoidable.

Key words: Laminate veneers, CAD/CAM, lithium disilicate ceramic, delayed dentin sealing (DDS). Immediate dentin sealing (IDS),
Load failure.
Introduction:
Dentistry has sound, unquestionable evidence affirming adhesive approach which
considered as the most predictable, least invasive, and most conservative way to
restore teeth to normal strength, function, form, and esthetics when tooth-colored
materials are applied, as well as to protect a great amount of tooth structure while
fulfilling patients’ restorative and esthetic requirements (Strassler ,2007; McLaren
and Whiteman,2010).
The enamel bond strength is beyond reproach, and is the least invasive, strongest,
most predictable, and most conservative bond available. Magne (2005) stated that it
duplicates the natural bond between enamel and dentin or dentino-enamel junction
(DEJ). The same is untrue when it comes to dentin bonding. However, even dentin
bonding is favored over non-adhesive restorations (Van Meerbeek et al, 2003).

36

Volume 4, Issue 1 2017 Dr.Safa Adnan

& Ammar Atta-Allah

Nakabayashi et al (1982) proposed the concept of dentin bonding that are well established nowadays. The principle of which was to create an inter-diffusion layer or
interphase, which also named the hybrid layer by the introduction of monomers into
the hard tissues immediately after tooth preparation (Nakabayashi et al, 1991). This
technique was remarkable because once the polymerization of the infiltrating resin is
done; it would generate a “structural” bond rather similar to the (DEJ) interphase (Lin
and Douglas, 1994).
The technique where bonding agent is applied after tooth preparation and right before
impression taking is termed immediate dentin bonding or immediate dentin sealing
(IDS). In addition, to differentiate standard dentin adhesive technique from IDS, it is
termed delayed dentin sealing (DDS) (Magne, 2005).
Materials and Methods:
48 caries-free maxillary first premolars teeth were extracted for orthodontic purposes, gathered from private clinics and dental health centers. The occluso-cervical and
mesio-distal dimensions were measured according to the study›s standards. To evaluate that the crown is free of cracks, the teeth were visually examined with blue light
transillumination. Teeth were cleaned from any attached soft tissue then were hand
scaled and polished with fluoride-free pumice and stored in saline solution at room
temperature until the time of the experiment (Abdo et al., 2012).
Teeth were randomly divided into one control group and three experimental groups of
12 teeth each as:
•Control group: Intact teeth.
•Group A: Teeth were prepared within the enamel to a depth of 0.5 mm depth and
were restored with lithium disilicate ceramic CAD/CAM blocks (IPS e.max CAD, Ivoclar/Vivadent, Germany).
•Group B: Teeth were prepared to a depth of 1mm with exposure of dentin and were
restored with lithium disilicate ceramic CAD/CAM blocks (IPS e.max CAD, Ivoclar/
Vivadent, Germany) and were treated as the delayed dentin sealing with the Veneer
cement (Choice™2,Bisco, USA).
•Group C: Teeth were prepared to a depth of 1mm with exposure of dentin and were
restored with lithium disilicate ceramic CAD/CAM blocks (IPS e.max CAD, Ivoclar/
Vivadent, Germany) and were treated as immediate dentin sealing with the Veneer
cement (Choice™2,Bisco, USA).
With the help of the analyzing rod of dental surveyor (Jelenko Dental Surveyor, Dentaurum, Germany), the teeth were mounted into specially designed locally- manufactured rubber mold (30 mm height × 30 mm diameter) filled with cold cure acrylic
(Vertex, Netherlands) (Fig. 1). The center of the occlusal surface of each tooth was
attached to the vertically moving arm of the surveyor with sticky wax, where the long
axis of the tooth perpendicular to center of the mold. Each tooth was suspended in
the center of the mold. All specimens were embedded up to 2mm apical to the CEJ to
simulate the natural biologic width (Versluis et al., 2011).
Silicone Index Fabrication
A sectional index made of putty polyvinyl siloxane impression material (Zhermack,
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Italy) of 2 mm thickness in a bucco-palatal direction was fabricated for each tooth
in the experimental group before the preparation in order to be able to evaluate the
amount of tooth reduction since the index can be remounted on the tooth (Fig. 2).

Figure 1: Tooth mounted in
acrylic block.

Figure 2: Silicon in dex repositioned on the tooth

Teeth preparation:
The outlines of the preparation were painted with waterproof color marker according
to the following limits:
For facial reduction: the boundaries extend from the cusp tip to the cervical line.
For the occlusal reduction: from the cusp tip to a point 1 mm on the slope of the
buccal cusp palataly and a point of 1.4 mm bellow the cusp tip facially.
For the proximal reduction: The preparation was extended to the proximal contact
areas which represent the areas of highest contour as determined by the digital caliper. (Prasanth et al, 2013).
The preparation carried out with the ceramic veneer burs set (Komet, Germany).
Magnification loupes (2.5 x) were used during the whole tooth preparation procedure
which was done under constant water irrigation.
For group A: The entire preparation was confined within enamel were a 0.4 mm
depth preparation in the cervical third and 0.5 mm preparation in the middle and
occlusal thirds, which was controlled by the use of depth limiting bur creating tooth
bridges which were then removed with tapered diamond fissure bur. Creating a
preparation that is entirely in enamel, the preparation ended 1 mm occlusal to the
cement-enamel junction (Prasanth et al, 2013; Abdul Khaliq and Al-Rawi, 2014).

38

Volume 4, Issue 1 2017 Dr.Safa Adnan

& Ammar Atta-Allah

For groups B and C: The preparation was entirely in dentin which was checked by
two ways; first by differentiating the color of dentin from the color of enamel under a
magnifying lens with light, and secondly by performing a short etching process (2 to
3 seconds) and thorough washing and drying of the prepared surfaces. Dentin can be
easily recognized because of its glossy appearance, whereas enamel is frosty white
(Magne, 2005). The preparation was done as for the group A with additional step
done with the depth limiting bur creating a final facial preparation of 1mm depth in
the occlusal and middle thirds and 0.9 mm in the cervical third which was checked
with the silicon index.
The buccal cusp was reduced 1.5 mm occluso-cervically and 1 mm bucco-palatally
with butt joint cavosurface margin. Proximally, the preparation was extended without destroying the contact area which represents the area of highest contour that the
preparation was located at the facio-mesial line angle mesially and facio-distal line
angle distally. Finally the preparation was finished using fine diamond finishing bur for
all the preparation surfaces then the silicon index which was previously fabricated was
repositioned on the tooth to check for the depth and uniformity of the preparation
(Fig. 3).
Immediate dentin sealing (IDS) for group C: After preparation and prior to taking
impression, the samples of group C were sealed with the bonding agent (all bond 3,
Bisco, USA) according to manufacturer›s instructions.
•Teeth were etched with 32% phosphoric acid (UNI-ETCH®, Bisco, USA) for 15 seconds, then rinsed thoroughly and dried.
•Application of bonding was by 2 coats were applied to the preparation and gently
air dried with oil-free air flow to evaporate the solvent for 10 seconds and light cured
with LED Light curing light (radii plus, SDI, Australia) for 10 seconds.
Final impression was taken by two step putty wash technique, the impression then
prepared for pouring the stone by boxing the impression with sheet wax and the
stone die was prepared using dental stone type IV.
CAD/CAM Veneers fabrication: Veneers fabrication was done using (Sirona Dental
Systems, Bensheim, Germany) program (CEREC in-Lab (4.02)), the milling process
have taken 10 minutes to complete producing the veneer in its gray-bluish pre-crystallized phase that needs glazing and sintering as instructed by the manufacturer, so
the veneer was glazed then placed in the sintering furnace (Ivoclar/Vivadent/technical, Germany) and fired in a short 30 minutes firing cycle. This process was to present
the glass-ceramic with its final strength and esthetic properties.
Veneer cementation: Cementation was carried out with (choice™2) veneer cement,
with etch and rinse technique. The translucent shade cement was used for all of the
samples. The veneers were held with the aid of Optrastick (Ivoclar/ Vivadent, Germany). The cementation process was carried out in three phases: First the internal
side of the porcelain veneer was etched with 9.5 % hydrofluoric acid for 90 seconds,
then rinsed with water and thoroughly air dried, then two equal parts of BIS-SILANE™
A and B were mixed in a ratio of 1:1 and two coats were applied to the and left for 30
seconds, then dried with air syringe. Secondly the prepared teeth were cleaned with
pumice slurry, rinsed and dried. Then were etched with 32% phosphoric acid UNIETCH® for 15 seconds then rinsed thoroughly and lightly air dried while leaving the
preparation visibly moist. After that, equal parts of ALL-BOND 3® which is an acetone
based bonding agent, A and B were mixed and 2 consecutive coats were applied on
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the tooth for group A and three coats were applied on the tooth for groups B and C
as recommended by the manufacturer instructions. Then air dried for 10 seconds to
evaporate the solvent, and light cured for 10 seconds. Lastly, a thin layer of PORCELAIN BONDING RESIN was applied to the inner side of the veneer and left without
curing, and then the inner side of the veneer was lined with the translucent shade of
Choice 2™ veneer cement and was seated gently and light cured for 3 seconds to tack
the veneers into place and remove the excess cement. Then each veneer was light
cured for 40 seconds from facial, mesial, distal, and occlusal aspect. Finally the margins were finished and polished with Optidiscs finishing and polishing system (Kerr,
Switzerland), and the Samples were stored at 37°C in distilled water in an incubator
for one week before subjecting them to the failure test (Mobilio et al, 2015) (Fig. 4).

Figure 3: Checking the preparation with the silicon index.

Figure 4: Finished cementation and polishing.

Failure test: The test was done with universal testing machine (LARYEE Universal
testing machine, China). The block was mounted on a custom-made jig, where the
load was applied in at 45° to the long axis of the tooth (Abdul Khaliq and Al-Rawi,
2014). The angle was standardized by the locally manufactured custom-made jig, and
then the load was applied at crosshead speed of 0.5mm/min (Al-Joboury and Zakaria, 2015) with a 3.2 mm in diameter flat end moving vertical rod of the machine that
exerted the load at a point 1mm from the cusp tip palatally. The maximum load to
produce failure was recorded in Newton (N) using computer software (Sphor et al,
2013). Modes of failure were assessed with stereomicroscope at 20x magnification.
Results:
The means and standard deviation of load failure were calculated for each group
shown in (Table 1). It can be seen that the highest mean of load failure was recorded
for the control group (548.167 N), followed by group A (393.417N), then group C
(318 N) and the lowest mean of failure load was recorded for group B (237.833 N).
Shapiro-wilk test was conducted to assess the normality of distribution of the analyzed data that have shown that the data are normally distributed as shown in (Table
2). The ANOVA test has revealed that there is a high significant difference among the
groups at P≤ 0.001, as we can see in (Table 3).
The results of the LSD test showed that there were high significant difference between the control group and all three experimental groups (p < 0.01), also there was

40

Volume 4, Issue 1 2017 Dr.Safa Adnan

& Ammar Atta-Allah

high significant difference in the load failure between groups A and B, and there was
significant difference in the load failure between both groups A and C and between B
and C as we can see in (Table 4). The failure patterns resulted in the study have varied from 58% of samples debonded, 33% of the samples suffered tooth fracture without debonding and 8% of samples were fractured.

Table 1: Descriptive Statistics. Mean values and standard deviation values of
fracture strength for each group in Newton (N)

Table 2: The normality of distribution test (Shapiro-Wilk test)
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Table 3: One-way ANOVA test

Table (4): SD test
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Discussion
Bonding a restoration to dentin is questionable since exposed dentin is subjected to
contamination due to temporization, sensitivity, and micro leakage that reduces the
life of the restoration (Cohen and Razzano, 2006). Magne et al (2005) proposed a
technique to improve the bond strength to dentin by sealing the freshly –cut dentin
immediately after preparation .This will provide the highest bond strength to dentin
by protecting the hybrid layer that will reduce sensitivity by sealing the dentinal tubules, reducing the chance of pulpal damage by bacterial habitation, and reducing
dentin contamination by (microorganisims, blood, or chemicals) during the temporary
phase. It has been translated effectively to clinical testing.
For this technique to be fully advantageous, the use of etch and rise (total-etch) type
of bond that still considered as «gold standard» is essential, since this type provide
the deepest, strongest, most predictable, and long-term bond to the tooth (Hashimoto et al., 2003; Duarte et al., 2009). In this study we focused on the failure of
the laminate veneer, both fracture and deboning when the restoration is entirely on
enamel and when dentin is involved using DDS and IDS techniques. IPS e.max CAD
was used not only for its strength (360 Mpa), but also for its esthetic properties that
mimics natural tooth appearance and its excellent translucency and brightness (Ivoclar Vivadent, 2011). Various techniques for accurate tooth reduction have been proposed, including silicone matrices and depth limiting burs (Cherukara et al, 2005;
Mizrahi, 2007).
The type of tooth preparation selected for this study was a modified form of incisal
wrap where for the premolar it’s a buccal cusp wrap, one suspects that completely
covering the buccal cusp when applying porcelain laminate veneers to premolars
provides the set with greater retention and strength, increasing the predictability of
success (Archangelo et al., 2011). A standardized buccal reduction was done in all
teeth by using depth-marking burs (Ceramic Veneer Set, Komet, Germany). By using this diamond standardized diameter burs, equal preparations of about 0.4 mm
depth cervically and 0.5 mm in occlusal two thirds of samples in (group A) were done
to ensure that the whole preparation was confined to enamel (Friedman, 1998; Lin
et al., 2012). In order to make the preparation in dentin, we had to remove 0.9 mm
cervically and 1 mm of the occlusal two thirds for groups (B and C). The preparation
was continuously checked with the help of the silicon index (Lesage and wells, 2011).
After cementation of the veneers, the failure test was carried out by mounting the
samples at 45° to the long axis of the tooth, simulating the dental contact between
the arches during lateral shift of the mandibular movement (Archangelo et al., 2011).
As during function, the occlusion generates non-axial forces resolved into their horizontal and vertical vectors along the cuspal side, the horizontal vector of the load has
much more influence on teeth than the vertical vector. To provide allowance for these
aspects in the present study, the load was applied at a 45° angle to simulate a worst
case scenario (Sorrento et al., 2007; D›Arcangelo et al., 2008).
The failure test carried out giving wide range of data for each group that had to be
analyzed for normality of distribution so that any data affects the overall study should
be repeated or excluded. The test came with a result that the data are normally distributed. The cause of this wide range of data is long to be the cause of different
tooth substrate dealt with in this study from intact tooth to restoration in enamel then
restoration in dentin (Chun et al., 2010). The ANOVA test carried out have revealed
a highly significant difference in the mean of failure load among the groups. The dif-
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ferences between control group and other test groups were found to be statistically
highly significant. For the experimental groups the difference in the failure load was
translated by the failure of the bonding strength of the laminates to different tooth
substrate.
The highest mean of load failure of the experimental groups was recorded for group
A (in which the veneer preparation was entirely on enamel) which was (393 N) mean
load failure, this may be due to the strong interlocking of the luting cement into the
retentive etch pits of both the porcelain and tooth enamel contributes to strong adhesion of porcelain veneers with good retention (Rezvani et al., 2012).
The next highest mean of failure load was recorded for group C (which was prepared
in dentin and the veneer bonded by IDS technique), the fact that IDS with the adhesive system and low viscosity micro filled resin significantly improved the bond
strength of indirect restorations bonded to dentin using the resin cement (Okuda et
al., 2007; Sultana et al., 2007). Increasing the bond strength of the luting material helps to increase the fracture strength of the restorative material and therefore
lowers the veneer failure (Furukawa et al., 2002). Fewer gaps were observed at the
internal dentin – restoration interface in the specimens coated with an adhesive system compared with non coated specimens (Jayasooriya et al., 2003). Therefore, IDS
techniques are based on the principle that adhesive systems bond better to freshly
prepared dentin (Terata, 1993; Watanabe et al., 1997) thus protecting the dentinpulp complex and preventing or decreasing sensitivity and bacterial leakage during
the provisional stage (Hu & Zhu, 2010; Perugia et al., 2013).
On the other hand, when using immediate dentin sealing and restoration (intrinsic
to indirect techniques) and postponed occlusal loading, the dentin bond can develop
without stress, resulting in significantly improved restoration adaptation (Dietschi et
al., 2002).
The lowest mean of failure load was recorded for group B (which was prepared in
dentin and the veneer bonded by DDS technique). Several reasons have been given
to explain why bonding to dentin still a challenge, despite of the improvements in
dental adhesive technology and advances in bonding knowledge. These include the
heterogeneity of the structure and composition of dentin, the dentin surface characteristics after bur cutting and chemical treatments, and bond strategy and physicochemical properties of the adhesives, among other variables (Cardoso et al., 2011;
Van Meerbeek et al., 2011).
According to the LSD test, there was high significant difference between groups A and
B, as bonding strength to enamel is more reliable than bonding strength to dentin
(Cardoso et al., 2011).
This comes in agreement with the result of a study by Kiremitçi et al. (2004). Although this disagree with the result of a study by Burrow et al. (2008). Probably
because of using self-etching adhesive that have resulted in higher bond strength to
dentin than enamel since total-etch technique to dentin followed by dryness lead to
collapse of the collagen network leaving dentin as soft mineral free collagen collapse
surface (Carvalho et al., 1996). In addition, there was a significant difference between
the groups A and C in the LSD test, there are no previous studies comparing the bond
strength between enamel and dentin treated with IDS technique. However, for comparison, it was stated that the principle of the IDS technique was to create an interphase or inter diffusion layer, also called the hybrid layer (Nakabayashi et al., 1991)
by the interpenetration of monomers into the hard tissues.
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This approach was landmark because once the infiltrating resin is polymerized; it can
generate a “structural” bond somewhat similar to the interphase formed at the (DEJ)
(Magne, 2005). In order to give a close comparison with what have previously studied, the comparison will be between the bond strength of enamel and DEJ. So in regard to that, our results disagree with the results of a study by Shimada et al. (2003)
with no significant difference between the bond strength of enamel and DEJ probably
due to the use of different boding system (Clearfill SE bond). However, our results
agree with results of a study by Li et al. (2011).
On the other hand, there was a significant difference in the mean failure of groups B
and C, since the difference between IDS and DDS techniques was directed for the improvement of the bond strength of dentin to different indirect restoration by the preservation of the hybrid layer. Our results agree with the results of Magne et al. (2005)
and the results of a study by Yu-Sung Choi and In-Ho Cho (2010). While our results
disagree with the results of a study by Dalbey et al., (2012), this probably was due to
the specimens were hand sanded with a 600-grit silicon carbide paper under water to
create a smooth dentin surface and a smear layer, and the use of self-adhesive cement (Relyx Unicem), that may have resulted in the difference in results.
Conclusion: The development of bonding techniques like IDS made dentin as acceptable tooth substrate for indirect adhesive restorations when it becomes unavoidable.
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