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ABSTRACT

As the population ages, both Alzheimer’s disease and periodontal disease may increase in incidence. Both do not have a cure and
can affect quality of life. Research is being conducted to determine causes, treatments and potential relationship to each other.
Proposed mechanisms to how they are related is via inflammation and/or bacteria. Several studies have addressed if dental treatment could improve cognitive function. However, further research is needed to further elucidate the relationship between both
diseases. Common therapeutic approaches may help to manage both conditions, determine susceptibility and possibly prevention.
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INTRODUCTION
Dementia and Inflammatory Periodontal Disease

As the population ages, they will be at risk for more health problems. Two of those health issues are Alzheimer’s disease (AD)
and periodontal disease (PD). Both diseases do not have a cure
and can affect the quality of life. Research is being conducted in
order to determine causes, effective treatments and relationships to
each other as well as to other health issues such as cardiovascular
disease, diabetes and obesity. It is speculated that 1 in 85 people
will be living with AD by 2050 and that approximately 5-20% of
adults aged 65 years or older suffer from severe forms of PD.1 It
is estimated that 47 million people are living with dementia in 2015
and this is projected to triple by 2050.2
Often, dementia and AD are referred to interchangeably. Dementia is an umbrella terms for symptoms that affect the
cognitive functions of the patient. These symptoms can include
impaired memory, changes in thinking skills, decrease in focus and
attention and poor judgement and reasoning skills. AD is a neu-

rodegenerative disease and is the most common example of the
group of diseases that manifest as dementia. It is characterized
by progressive cognitive decline and memory loss with eventual
complete loss of mental capabilities and death.3 It is categorized
as either early or late/sporadic onset. Early onset is believed to be
genetically determined, while late/sporadic onset is due to the interaction between genetics and environmental factors. It displays the
formation of extracellular amyloid β-peptide (AβP) plaques and
intraneuronal neurofibrillary tangles (NFTs) of hyperphosphorylated tau protein. This leads to the gradual loss of neuronal synapses
and neuronal degeneration with loss of essential neurotransmitters.4
There is no single medical test that will diagnose AD and
only a definitive diagnosis can be made after death. However, doctors will look at medical history and do a physical, neurological
and mental status exam. The Mini-Mental State Exam (MMSE)
and Mini-Cog test are two commonly used assessments. During
the MMSE, the healthcare provider asks a series of questions that
test the range of everyday mental skills. The maximum score is 30
points. A score of 20-24 suggests mild dementia, 13-20 suggests
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moderate dementia and less than 12 points indicates severe dementia. On average, the MMSE score of a patient with AD decreased
2-4 points a year. With the mini-cog exam, the patient is required
to do 2 tasks: 1) remember and then repeat the name of 3 common
things a few minutes later and 2) draw the face of a clock with the
12 numbers in their correct positions and a time specified by the
examiner. The US Food and Drug Administration has approved
several computerized cognitive testing devices for marketing. They
are: Cantab Mobile, Cognigram, Cognivue, Cognision and Automated Neuropsychological Assessment Metrics (ANAM) devices.
Physicians use these computerized testing devices in addition to
the MMSE and min-cog exams. Brain imaging such as magnetic
resource imaging (MRI) and computed tomography (CT) can be
used to rule out other conditions that can cause symptoms similar
to AD. While there have been genes identified that either increase
the risk for AD or “deterministic” cause AD, routine genetic testing is not recommended.5
PD is a chronic, inflammatory disease that is a result from
the interplay between the bacterial infection and the host response
in a susceptible patient. It affects the supporting structures of the
tooth: connective tissue, alveolar bone and periodontal ligament
(PDL) and results in bone loss, bleeding of the gingival tissues and
mobility of teeth with eventual tooth loss.6 There is variability in
the susceptibility of the patient which is reflected in the disease
extent and severity. Porphyromonas gingivalis, Tannerella forsythia
and Treponema denticola, which are known as the red complex
are strongly associated with the diseased periodontal pocket. Kageyama et al,7 evaluated the relative abundance of subgingival plaque specific bacteria in the salivary microbiota and looked into the
relationship between the abundance and severity of periodontal
condition in patients with periodontitis. They found a good correlation between periodontal conditions and relative abundance of
the subgingival plaque specific bacteria in the saliva. A systematic
review including meta-analysis by Maldonado et al., 2018 assessed
the potential differences in periodontal variables in patients with
and without dementia. They found that patients with dementia
displayed significantly worse clinical periodontal variables. This
study emphasized the need for periodontal screening and treatment of elderly dementia patients.
RELATIONSHIP BETWEEN DEMENTIA AND ORAL
HEALTH

There are possible proposed mechanisms as to how AD and PD
are related, with inflammation being the link. One mechanism is
via the increase of pro-inflammatory cytokines created by the periodontal pathogens and host response that eventually compromises
the blood brain barrier and leads to priming or activation of the
microglial cells in the cerebral regions. A second mechanism is due
to the invasion of the brain by the microorganism from the dental
plaque biofilm, which causes an inflammatory mechanism in the
central nervous system which results in the cognitive impairment.8
Studies have been conducted to look further into these mechanisms. As there are not effective treatment in reversing dementia,
it is important to identify modifiable risk factors in order to try to
intervene and reduce incidence of disease.9
2
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There are several reviews that look into the possible link
between dementia and periodontal disease and tooth loss. One by
Tonsekar et al,10 reviewed the literature on chronic periodontitis
and tooth loss as risk factors for dementia or cognitive impairment. Possible mechanisms in which periodontal health can affect
cognitive function is (1) it provides a peripheral source of proinflammatory cytokines, (2) nutritional habits change due to tooth
loss and a diet low in antioxidants, vitamins B and E and high in
unsaturated fats can contribute to dementia, and (3) the association
is confounded by socioeconomic and environmental factors that
can affect the prevalence and progression of both diseases. Tooth
loss can lead to reduced masticatory function which can diminish
cerebral blood flow and proprioception to the brain. However,
they found the association to be inconclusive and that more randomized clinical trials need to be performed.
Aguayo et al,11 conducted a review focusing on the bacterial infection and AD. They explore the relationship between brain
bacterial infection and AD and on the existence of anti-microbial
peptides having pore-forming properties that function similar to
the pores formed by amyloid – β in a variety of cell membranes.
They believe that the control of biofilm mediated disease may be a
potential preventive mechanism for AD.
Two other studies also looked at the relationship between
tooth loss and memory loss. Oue et al,12 hypothesized that the molecular pathogenesis of AD is enhanced by molar tooth loss. The
group studied mice and found that the experimental group showed
impaired learning and memory abilities as compared to the control group. But total amyloid beta, Aβ40 and Aβ42 levels showed
no significant intergroup difference. They concluded that molar
tooth loss may cause neuronal loss in the hippocampus which may
lead to memory loss, but that this is independent of the amyloid
cascade. Kawahata et al,13 also used mice to study the hypothesis
that permanent tooth loss of teeth at an early age affects cognitive
function along with growth. They found that the loss of masticatory stimulation at an early age, which can cause chronic stress
accelerates the aging process of hippocampal dependent cognition
function and develops abnormal behavior of locomotor hyperactivation and lateralized behavior at an older age as a result in the
dysfunction of the dopaminergic system.
Wu et al,14 conducted a systematic review of longitudinal
studies examining the association between oral health and cognitive decline. They looked at 16 longitudinal studies. The studies
had substantial design and assessment differences and the strength
of the evidence is weak and findings were inconsistent. There
needs to be a uniform set of cognitive assessments. Most studies used the Mini-Mental State Examination (MMSE), but better
screens such as the Montreal Cognitive Assessment have become
available. Many studies used standardized oral health examination
protocols, such as the US National Institute of Dental Research
protocol. But there needs to be more attention to calibration of
dental assessment. It is unclear how or whether oral health and
cognitive status are related. Additional research with greater agreement on how oral and cognitive status are assessed are needed to
examine the linkage between the two.
Review | Volume 6 | Number 1|
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Noble et al,15 briefly reviewed the literature associating
poor dental health with stroke with a focus on the relationship
between poor dental health, particularly emphasizing periodontal
health and cognitive impairment, dementia and AD. They felt that
poor oral health, may be an unrecognized risk factor contributing to the development of cognitive impairment through dietary
changes, malnutrition and systemic inflammatory response associated with increased risk of stroke and AD. Environmental
and genetic risk factors and lack of attention to oral health care
can lead to caries and periodontal disease which can lead to tooth
loss. Tooth loss can lead to masticatory inefficiency and adverse
diet and periodontal disease is related to the host inflammatory response and atherogenesis. Both can lead to cognitive impairment
and in a circle lead to lack of oral health care. There should be
more multidisciplinary research including translational, epidemiologic and possibly clinical treatment studies.
Ganesh et al,16 listed three plausible biological mechanisms linking periodontitis and AD: (1) metastatic spread of gram
negative bacteria from the oral cavity to the brain, (2) neuronal
injury trough transmigration across the blood brain barrier by inflammatory mediators that are produced in response to periodontitis as opposed to the periodontal pathogens invading the brain and
(3) role of genetic polymorphisms in periodontitis and AD such as
genetic polymorphisms of IL-1 and TNF-α, both pro-inflammatory cytokines. However, if inflammation is to be established as
a mediator, then it must be present in both diseases. There is no
conclusive studies proving the bi-directional association between
the two and the order in which they occur. Chronic periodontitis
may be a modifiable risk factor for AD.

Gaur et al,17 presents a review that focuses on the plausible relationship between chronic periodontitis and AD and the
dental implications of the latter. A bidirectional relationship may
exist, where poor oral hygiene in AD patients leads to chronic
periodontitis and eventual tooth loss and where poor oral hygiene
causes chronic periodontitis and indirectly increases the risk for
AD. The review explores the three mechanisms between AD and
PD: 1) direct effects of periodontal pathogens, 2) indirect effects
of the host response in terms of common inflammatory mediators
and common genetic polymorphisms and 3) effects on vascular integrity that preceded the development of cerebrovascular pathology as seen in vascular dementia.
Singhrao et al,18 felt that Porphyromonas gingivalis (p.
gingivalis) may be the link between PD and AD. p gingivalis is a
key periodontal pathogen in maintaining the inflammophilic microbiota of PD. They think that p. gingivalis can access the central
nervous system (CNS) during healthy stages but then in those individuals with inflammatory susceptibility traits, they will develop
the progressive inflammatory component in the neurodegenerative
disease process.
A case-control study by Aragón et al,19 made an oral
health assessment of a group of Alzheimer’s patients to look at
implications of the characteristics of the disease and treatment of
oral health. After controlling for age, they found that the group
of Alzheimer’s patient had worse oral health in terms of caries
and periodontal disease, more mucosal lesions, such as cheilitis and
candidiasis and worse saliva quality and quantity.
There are also multiple studies that explore the relation-

Table 1. Periodontal Study Summaries
Author

Study

Findings

Review

They explore the relationship between brain bacterial infection and AD and on the
existence of anti-microbial peptides having pore-forming properties that function
similar to the pores formed by amyloid – β in a variety of cell membranes. They
believe that the control of biofilm mediated disease may be a potential preventive
mechanism for AD.

Systematic Review including metaanalysis

Findings indicate that demented patients show significantly worse clinical periodontal
variable as compared to systemically healthy individuals supporting the putative link
between chronic periodontitis and dementia

Aragón et al21

Case-control study

After adjustment of age, Alzheimer’s patients had worse oral health, more mucosal
lesions and worse saliva quantity and quality

Teixeira et al22

Review

Findings point to inflammation playing an important role in periodontitis and AD.

Takeuchi et al23

Prospective cohort

It demonstrated an inverse association between number of remaining teeth and
risk of development of all-cause dementia and AD, which indicates that those with
greater tooth loss were at greater risk of onset of dementia. It did not reveal an
association with the development of vascular dementia.

Prospective cohort study

After adjustment for confounding factors, the risk of developing dementia was higher
for participants with periodontitis than for those without. This suggests that the risk
of dementia in elderly adults with periodontitis is significantly higher than in those
without periodontitis.

Retrospective matched cohort study
using the National Health Insurance
Research Database (NHIRD) of
Taiwan

Findings demonstrate that a 10 year chronic periodontitis exposure was associated
with an increase in the risk of developing AD.

Aguayo et al19

Maldonado et al20

Lee et al24

Chen et al

25
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Cont.....
Test hypothesis that poor periodontal
health status may be associated with
cognitive impairment and dementia
via exacerbation of systemic inflammation

They found that the presence of cognitive decline and additional source of proinflammatory mediators such as periodontal problems aggravate systemic inflammation. The comorbidity of these two disorders may increase cognitive impairment and
neurodegenerative lesions and advance to dementia and AD

Ide et al27

Six month observational cohort
study

They did not find a clear relationship between severity of dementia and degree of
periodontitis which may reflect the absence of patients with severe dementia in the
study. It showed that AD poor dental health, in particular, periodontitis, is associated
with a marked increase in cognitive decline over a 6 month follow up period, independent to baseline cognitive state

Kamer et al28

Cross sectional study using positron
emission tomography (PE) amyloid
imaging

Measure of periodontal disease were associated with amyloid accumulation in brain
areas that are prone to amyloid accumulation in patients with AD suggesting that
periodontal disease may increase the risk for brain amyloid deposition

29

Retrospective analysis of the prospective association between tooth
loss and dementia in the Prospective
Population Study of Women (PPSW)

Dementia was associated with fewer teeth measured approximately 32, 20 and 8
years before its clinical onset with the first two of these associations remaining
significant after adjustment for age; neither was significant after adjustment for age
and education

et al30

Descriptive not controlled open
study

After dental treatment, there was a reduction of orofacial pain and improvement of
mandibular function and in periodontal condition in the patients with AD

Noble et al31

Case cohort study studying serum
IgG to periodontal microbiota

Serum IgG levels to common periodontal microbiota are associated with risk for
developing incident AD

Investigation of the prospective association between oral health status
and cognitive decline in the Health,
Aging and Body Composition (Health
ABC) study

Worse scores on oral health measures were associated with cognitive impairment
but were confounded by education and race. Most were not associated with later
cognitive decline except gingival inflammation which was the factor most strongly
associated with impairment and the only factor predicting cognitive decline

33

Cross sectional study

Severe tooth loss (10 or less remaining teeth) was found to be significantly associated with poor cognitive function after adjusting for confounders. The number of
teeth lost was significantly correlated with age, education level, current smoking
status, positive history of diabetes and MMSE total score in this population

34

Park et al

Evaluated the relationship between
cognitive impairment and tooth loss
in community dwelling adults aged 50
years and up

They found a significant association between cognitive impairment and tooth loss
in adults aged 50 and up with no previous history of dementia or stroke. Also, that
tooth loss is independently correlated with cognitive impairment after adjusting for
confounding factors. It may be possible to use tooth loss as a prediction factor

Minn et al35

Cohort based, cross-sectional, observational study

they showed that severe tooth loss was associated with a high risk of white matter
change/silent infarction and that tooth loss may be a predictor

Stein et al36

Examined serum antibody levels to
bacteria of periodontal disease in
patients who eventually converted to
AD compared to the antibody levels
of control patients using participants
in the Biologically Resilient Adults
in Neurological Studies (BRAINS)
research program

Data demonstrates elevated antibodies to periodontal disease bacteria in patients
years before cognitive impairment, suggesting that periodontal disease could potentially contribute to the risk of onset and/or progression of AD

Chen et al37

Retrospective longitudinal study

The rate of tooth loss events did not differ significantly between participants with
and without dementia. When dental treatment was provided, patients with dementia
maintained their dentition as well as patients without dementia

Kaye et al38

Prospective study of a cohort of
community dwelling men in the VA
Dental Longitudinal Study (DLS)

The risk of cognitive decline in older men increases as more of their teeth are lost
and periodontal disease progresses

Cross sectional study

The prevalence of low Mini Mental State Examination (MMSE) score was significantly
increased in association with the decrease in the number of remaining teeth. After
adjustment, a significant relationship between the decrease in the number of remaining teeth and a low MMSE score was observed. A decrease in the number of remaining teeth was associated with the risk of mild memory impairment

The Nun Study, a longitudinal study
of aging and AD

Findings suggest that a low number of tooth has an association with dementia late in
life. But it is not clear if it is a causal relationship

26

Sochocka et al

Stewart et al

de Souza Rolim

Stewart et al

32

Saito et al

39

Okamoto et al

Stein et al36

AD = Alzheimer’s Disease
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ship between AD and PD with inflammation being the key either
directly or indirectly. They looked at antibody levels and tooth loss
and periodontal status (Table 1).
Dementia and Effects of Dental Therapy

While many studies look into how to improve the oral health care
of patients with dementia, a couple of studies looked into how
dental treatment can improve cognitive function. Cerutti-Kopplin
et al,40 examined the impact of the quality of denture on cognitive
function in edentulous elderly patients wearing complete dentures.
They did a cross sectional analysis of data that support the potential role of optimal functional quality of dentures in maintaining cognitive function which may be explained via the masticatory
pathway. Previous animal studies41 have shown that impaired masticatory function can lead to impaired learning and spatial memory.
Even in patients without teeth, masticatory sensory stimulus can
be transmitted via the masticatory muscles, temporomandibular
joint and mucous membrane to the hippocampus via the trigeminal nerve. A quality denture will provide better masticatory and
mucous membrane stimulus. However, large cohort studies will
need to be performed to further explore this treatment. A study
by Fujii,42 investigated the improvement in patients with severe dementia after denture insertion. While the study only observed two
patients, who were diagnosed with AD, both showed improvement
within weeks of denture delivery. While the reason why this treatment was successful is unclear, the author hypothesized that it was
because positive signals from the oral cavity stimulated the brain
via the trigeminal nerve. Obviously the small sample size makes it
impossible to determine the treatment’s effective ness. Both studies show the need to further investigate how dental treatment, such
as dentures, can improve cognitive function.
CONCLUSION

This review tried to identify the potential link between AD and
PD. Further research is still needed to elucidate the relationship
between AD and PD. As the world population ages, there are
increasing number of older adults who may be susceptible and/
or develop both conditions. Common preventive and therapeutic
approaches may help to manage both conditions, determine susceptibility and possibly prevention.
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ABSTRACT
Objective

Periodontal destruction observed in restored teeth is strongly caused by marginal discrepancy of the restoration, which is closely
influenced by the tooth preparation, the technique of retraction and impression.
Materials and Methods

A hundred practitioners were selected to constitute the study’s sample. A self-administered questionnaire survey was carried out.
The questionnaire was filled in the practitioner's office, completed in the absence of the investigator. However, it has been completed for some clarifications by an interview. A digital form made through the Google Forms application provided free by the
Google search engine. The questionnaire included two sections: The identification of the practitioner: this is general information
about the practitioner. The conduct of prosthetic treatment. The causes of marginal discrepancy: This section concerns the major
factors responsible for a good marginal fit. The collected data was introduced and processed by the microcomputer using the
statistical software XLSTAT 2015 for Windows. A simple statistical analysis made it possible to calculate the percentage of the
different variables, from their frequency.
Results

There is a significant correlation between marginal discrepancy and the respect of the finish line geometry (p=0.001). The technique of retraction which provided the best marginal fit was the use of expasyl paste (p=0.18). There was a significant association
between marginal discrepancy and the material of impression, marginal adaptation is found in 76% for impressions made by
alginate, 45% for impressions made by silicone, and 100% for impressions made by polysulphides (p=0.01).
Conclusion

Within limitations of this study, it can be concluded that the respect of guidelines of preparation especially the finish line and the
good choice of the retraction technique and the material of impression are the major keys to have a good marginal fit.
Keywords

Dental marginal adaptation; Dental impression materials; Tooth preparation; Gingival retraction techniques.

BACKGROUND

G

ood fitting crown is the most important technical factors for
the long-term success of dental restorations.

Marginal discrepancy can lead to plaque and bacterial deposition, which can generate many complications as periodontal

damage, microleakage1 and it may affect the retentive aspect of the
restoration.
Several authors explained the marginal discrepancy by the
lack of rigor in the completion of the clinical sequence (preparation design, technical and impression materials, decontamination
of impressions and sealing) or the laboratory sequence (realization

cc Copyright 2019 by Cherif M. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which allows
to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.
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of the working cast, preparation, and treatment of positive unit
models).2 This study aims to identify the factors that lead to good
fitting crowns.

completed for some clarifications by an interview. A digital form
made through the Google Forms application provided free by the
Google search engine.

MATERIALS AND METHODS

The questionnaire included two sections:

This is a cross-sectional study. It lasted for a period of two months,
from January 2017 to February 2017.
The example that was the subject of our study is made
up of qualified dentists practicing in Tunisia in the private sector,
without distinction of sex. It has been established according to the
following selection criteria:
Criteria of Inclusion

- To be a dentist
- Be registered on the council of the order
- Practice in Tunisia
- Practice in the private sector

- The identification of the practitioner: this is general information about the practitioner.
- The conduct of prosthetic treatment.
- The causes of marginal discrepancy: this section concerns the
major factors responsible for a good marginal fit.
The collected data was entered and processed by the microcomputer using the statistical software XLSTAT 2015 for Windows. A simple statistical analysis made it possible to calculate the
percentage of the different variables, from their frequency.
Note: No Institutional Review Board (IRB) or any other board’s
permissions were required for this study.
The Questionnaire

Criteria of Exclusion

- Students
- Non-registered practitioners on the council of the order
- Dentists who specialize in a specialty other than the fixed
prosthodontics.
According to these criteria, 100 practitioners were selected to constitute the study’s sample.
We carried out a self-administered questionnaire survey. The questionnaire was filled in the practitioner's office, completed in the absence of the investigator. However, it has been

The purpose of this study is to identify the causes of marginal
discrepancy and the major factors that allow dentists to perform
prosthesis with a good marginal fit.
A dear colleague let us express our thanks in response to
your cooperation on which the success of this work depends.
It is divided into 3 sections: 1. The general information’s
section that contains information about the practitioner; 2. The
conduct of prosthetic treatment; 3. Major difficulties faced while
fitting.

The questionnaire
I-General information about the dentist
1- Seniority of practice

< 5 years

Between 5 and 10 years

2- Specialized in fixed prosthesis?

Yes

No

3- How do you judge the practice
of the fixed prosthesis?

Easy

Affordable

Difficult

Between 1 and 5 prosthesis
per month

Between 5 and 10 prosthesis per month

4- On an average, how much fixed prosthesis do you
realize per month

Between 10 and 20 years

More than 20 years

More than 10 prosthesis per month

II-Conduct of prosthetic treatment
1- What are the steps in the elaboration of the fixed prosthesis that you judge unnecessary?
The treatment plan

The preliminary impression

The provisional restoration

The preparation

The global impression

Inter occlusal records

Trimming

Fitting

Cementation

A- the preparation
Do you respect the choice of the
type of the finishing line geometry
according to the type of crown
that the tooth will receive?

9

Always

Never

Cherif M, et al

Sometimes

Often
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Do you entrust certain steps of
the preparation to the laboratory
technician?

Always

If you do, please specify

………………………………….………………………………….………………………………….………………………

Do you do a temporary prosthesis?

Always

If not, why?

………………………………….………………………………….………………………………….………………………

Never

Sometimes

Never

Sometimes

Often

Often

B-the global impression
What is the material you use to
take the global impression?
Others : Please specify
Do you consider the type of periodontal tissue to choose the global
impression technique?
What are the gingival retraction
techniques that you use?
Others : Please specify

Reversible
hydrocolloid

Irreversible hydrocolloid

Silicone

Polysulfures

………………………………….……………………………………………….……………………………………………
Yes

No

Retraction
cord Expasyl

Temporary prosthesis

Electro-surgery

Rotary curettage

………………………………….……………………………………………….……………………………………………

III- Difficulties faced while fitting
In your practice, is marginal
discrepancy one of the frequent
problems you faced while fitting?

Yes

No

If no, please specify the frequent problem you faced while fitting
Cementation

………………………………….……………………………………

RESULTS
Figure 2. Materials Used for Impression

Our study showed that 35 practitioners always adapted the geometry of finish line to the crown’s type, 41 dentists often respected
finish line’s geometry adapted to the type of restoration, 16 practitioners sometimes suited the geometry of finish line and seven
dentists never did it (Figure 1).

Figure 1. The Respect of the Finish Line’s Geometry Adapted to the Type of Restoration

Figure 3. Techniques of Retraction

Regarding the materials used for impression, 71 practitioners used silicones, 25 dentists preferred alginate, 2 others used
polysulphides and no one used the reversible hydrocolloids (Figure
2).
For gingival retraction, 52 practitioners use the retraction
cord, 18 favor the use of the temporary prosthesis, 17 dentists use
rotary curettage, five practitioners use expasyl, four practitioners
favor electro-surgery and four practitioners use other methods
(Figure 3).
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There was a significant association between marginal
discrepancy and the respect the finish line geometry. Practitioners
who always respect the profile of the finish line, have in 77 % a
good marginal fit on their restoration (p=0.001) (Table 1).
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Table 1. Relationship Between Marginal Discrepancy and the Respect the Finish Line
Geometry
Percent Good
marginal fit

Percent Marginal
discrepancy

Percent Total

Always

77(27)

23 (8)

100 (35)

Often

49(20)

51 (21)

100 (41)
100 (16)

Sometimes

19(3)

81 (13)

Never

50 (4)

50 (4)

100 (8)

Total

45 (54)

46 (46)

100 (100)

*

Chi2 test: p=0.001; Fisher's exact test: p=0.001

There was nosignificant correlation between marginal
discrepancy and the technique of retraction according to the fisher’s test (p=0.19). In fact, the best marginal adaptation was founded
using expasyl (80%), second rotary curettage (71%), third, temporary prosthesis (67%), then the electro-surgery (50%) and finally
the retraction cord with a success rate of 42% (Table 2).

Table 2. Relationship Between Marginal Discrepancy and the Retraction Technique
Percent Good
marginal fit

Percent Marginal
discrepancy

Percent Total

Retractioncord

42 (22)

58 (30)

100 (52)

Temporaryprosthesis

67 (12)

33 (6)

100 (18)

Expasyl

80 (4)

20 (1)

100 (5)

Electro-surgery

50 (2)

50 (2)

100 (4)

Rotary curettage

71 (12)

29 (5)

100 (17)

Others

50 (2)

50 (2)

100 (4)

Total

54 (54)

46 (46)

100 (100)

Chi2 test: p=0.19 Fisher's exact test: p=0.18

*

There was a significant association between marginal
discrepancy and the material of impression. In fact, marginal adaptation is found in 76% for impressions made by alginate, 45%
for impressions made by silicone, 100% for impressions made by
polyethers. (p=0.01) (Table 3).

Table 3. Relationship Between Marginal Discrepancy and the Material of Impression
Percent Good
marginal fit

Percent Marginal
discrepancy

Percent
Total

Silicones

45 (32)

55 (39)

100 (71)

Alginate

76 (19)

24 (6)

100 (25)

polyethers

100 (2)

0 (0)

100 (2)

0 (0)

0 (0)

0 (0)

Hydrocolloids reversible
Others

50 (1)

50 (1)

100 (2)

Total

54 (54)

46 (46)

100 (100)

These results are consistent with those found by Ates and
Yesil Duymus3 and with those founded by Bottino et al, which
reported that the best cervical adaptation of metal crowns was
achieved with the chamfer type of finish line.4
The study of Raul et al also showed that the marginal
misﬁt measured in zirconium crowns with around shoulder ﬁnish
line is signiﬁcantly lower than the measured misﬁt in chamfer
ﬁnish line restoration.
Our study reported that the best marginal adaptation was
founded using expasyl. Comparing these results with those of the
in vitro study of Wottsmann et al, we find almost the same results
concerning the comparison between electro-surgery and the retraction cord where there is not a significant difference between
these two methods.5
However, these results differ from those found in the
comparative study of Shrivastava et al where he compared three
gingival spacing methods, which are:
- Magic foam cord
- Expasyl paste
- Retraction cord impregnated with 15% aluminum chloride
Shrivastava et al reported that all the three displacement
systems produced highly significant horizontal gingival displacement. Retraction cord soaked in 15% aluminum chloride produced
maximum displacement (0.74 mm), followed by expasyl paste (0.48
mm) whereas magic foam cord produced the least displacement
(0.41 mm).6
The results of our study also showed that the marginal
adaptation is found in 76% for impressions made by alginate, 45%
for impressions made by silicone, 100% for impressions made by
polyethers.
These results are consistent with those found by Samet et
al where they reported a positive correlation between the impression material and the reproduction of the finish line.7
However, the digital impression provided better marginal
fit than the conventional impression.8
According to the study of Mello et al, the conventional
method (321 μm) showed greater marginal discrepancy when compared with the computer-aided design (CAD)/computer-aided
manufacturing (CAM) system (89 μm) (p<.001).9
The marginal adaptation of fixed dental prostheses is influenced not only by the manufacturing technique,10 but also by the
restorative material.

Chi² test: p=0.031; Fisher's exact test: p=0.01

*

DISCUSSION

The data obtained in this study showed that the respect of the fin11

ish line geometry had a significant effect on the marginal fit of the
resulting restorations.
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In fact, the systematic review of Papadiochou and Pissiotis showed that most of the heat-pressed lithium disilicate
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crowns had less marginal discrepancy (MD) values than those
produced using a CAD-CAM system. Slip-casting crowns exhibited similar or better marginal accuracy than those fabricated with
CAD-CAM. Compared with copy milling, the majority of zirconia
restorations produced by CAD-CAM milling elicited better marginal adaptation.11
CONCLUSION

Within the limitations of this study, it can be concluded that the
respect of guidelines of preparation especially the finish line and
the good choice of the retraction technique and the material of
impression, are the major keys to have a good marginal fit.
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