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Importance and necessity of “chill vents” in casting of dental Restorations
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Dictionary

B

Pictural Dictionary

Acrylic

Pronunciation
Uh-KRIH-lik

Variation

Definition

A polymerized plastic resin used in dental
restorations.Acrylic resins are chosen because of their
high strength,light weight and wear resistance.

Pronunciation

Variation

Definition

A color system in which colors are described by adding
illumination.when the primary colors are mixed together
equally,the result is white light .the RGB(red, green,blue)
color system,such as is used in a television set ,is an

example of an additive color system.

.I Adjustable articulator

_Activating tool

Pronunciation

Variation

Definition
An instrument used to activate or increase the retention
of an attachment.

Pronunciation

Variation

Definition
An articulator that allows some adjustment in the
horizontal and vertical planes.
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particles and in turn, reduce masticatory performance
in denture patients. Although we included only
patients with qualified dentures, these denture factors
could certainly affect masticatory performance in the
RPD replaced side. And thus, these factors might
reduce contribution of the bite force on masticatory per-
formance. It is also possible to consider that RPD
replaced arches (maxilla / mandible) and numbers of
replaced teeth may affect the MAl and MBF of denture
patients. In this study, although patients who were
replaced 2 teeth (first and second molars) tended to
show higher MAl and MBF than those who replaced
more than 2 teeth, the significant effect of numbers of
replaced teeth and RPD replaced arches was not
found. One explanation for this result may be small
numbers of subjects with more than 2 replaced teeth (6
subjects) were included, comparing to those with 2
replaced teeth (22 subjects). This may be a limitation of
subject distribution. And thus, the effect of numbers of
replaced teeth on masticatory function after denture
treatment cannot be concluded by the present study.

Studies in complete denture patients suggested
that impaired oral sensorimotor function decreases
masticatory performance.”* Oral sensorimotor function
possibly plays an important role in mastication of PRD
patients as well. In addition, the condition of residual
ridge and mandibular movement might affect their
masticatory performance. Thus, further studies are nec-
essary to find other anatomical and functional factors
associated with masticatory performance in patients
using RPDs.

Conclusion

Within the limitations of this cross-sectional intra-indi-
vidual study, after rehabilitation of Kennedy class Il
edentulous areas with unilateral distal extension
RPDs, patients’ masticatory performance and bite
force of the RPD replaced side are lower than those of
their own opposite dentulous side. Influence of the bite
force on masticatory performance of the RPD
replaced side is less than that of the opposite dentulous
side.
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Denulous side - RPD replaced side
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Figure 5. Scattered plot between intra-individual differences of
Mixing Ability Indexes (AMAI) and intra-individual differences of max-

imum bite forces (AMBF).

Table 3. Means and standard deviations of Mixing Ability Indexes
(MAI) and maximum bite forces (MBF) of patients with RPDs on max-

illa and mandible.

Replaced arches MAI MBF (N)
Maxilla 0.53 +0.50 170 = 79
Mandible 0.73 +0.49 252 = 184

P 0.30 0.18

Table 4. Means and standard deviations of Mixing Ability Indexes
(MAI) and maximum bite forces (MBF) of patients with different num-

bers of replaced teeth.

Numbers of replaced teeth MAI MBF (N)
2 0.76 = 0.49 240 170
3 0.18+0.24 13516
- 0.30+0.32 159+ 17
P 0.07 0.48

confirmed findings of past studies indicating impaired
masticatory performance'"® and bite force®'? in denture
patients.

van der Bilt et al. previously reported that masticato-
ry performance was improved by posterior tooth
replacement with RPDs.* They demonstrated that the
masticatory performance after posterior tooth replace-
ment improved to approach the level of the complete
dentate control group. However, such a conclusion was
based on inter-individual comparisons between denture
patients and people with complete dentition. Many lon-
gitudinal studies reported improvement of masticatory
performance after RPD treatment, however all of their
baseline data were obtained from partially edentulous
condition, just before the treatment.”*®* None of
these studies reported findings that were derived from
the complete dentition state. The results of the present
study suggest that, after RPD treatment, the mastica-
tory function of RPD replaced side does not reach the
level of patients’ own opposite dentulous side.
Although the subjects of this study presented with mild-
ly deteriorated conditions such as one partially posterior
edentulous area with 2-4 missing teeth, impaired
masticatory function was also observed after denture
treatment.

A significant influence of bite force on masticatory
performance was found in both dentulous and RPD
replaced sides, although the latter showed lower coef-
ficient. Estimated from the R? value, in dentulous side,
the bite force could explain fifty-one percent of the indi-
vidual difference in masticatory performance. This
result is consistent with findings of a previous study
indicated that bite force had an important influence on
masticatory performance of dentate people.” In the
RPD replaced side, bite force could explain only sev-
enteen percent of individual difference of masticatory
performance. This result was similar to findings
reported in patients wearing overdentures.®
Additionally, no significant correlation was found
between the differences in masticatory performance
and bite force in the RPD replaced and dentulous sides.
This might be due to a low correlation between bite
force and masticatory performance in the RPD
replaced side. These findings suggest a significant, but
small, contribution of the bite force on masticatory per-
formance in RPD replaced side compared to that in
dentulous side.

As mastication has been defined as the combined
process of fragmentation, selection of food particles,
and mixing of food bolus,*** the retention and stability
of dentures could affect the selection process of food
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Figure 1. Mixing Ability Indexes (MAI) obtained from the removable
partial denture replaced side (RPD) and the dentulous side
(Dentulous).
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Figure 2. Maximum bite forces (MBF) obtained from the removable

partial denture replaced side (RPD) and the dentulous side
(Dentulous).

Discussion

To evaluate patients’ masticatory function after den-
ture treatment, the masticatory performance and the
bite force, determined by the MAI and the MBF
respectively, were separately assessed and were
intra-individually compared between the RPD

No.13,July 2013
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Figure 3. Scattered plot between Mixing Ability Indexes (MAI) and
maximum bite forces (MBF) in removable partial denture replaced
side.
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Figure 4. Scattered plot between Mixing Ability Indexes (MAI) and
maximum bite forces (MBF) in dentulous side.

replaced and dentulous sides. In this study, the test of
chewing and biting on the dentulous side simulated the
test in the condition before missing teeth. This simula-
tion enables intra-individual comparison of masticatory
function between the condition before missing teeth and
that after RPD treatment. When individual differences
among subjects were eliminated, the present study
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Prior to inclusion, written informed consent was
obtained from all subjects after a full explanation of the
study.

Denture Design

Patients with 2 missing teeth (first and second
molars) were replaced with unilateral design distal
extension RPDs,*® while patients with 3 or 4 missing
teeth (from second or first premolar to second molar)
were replaced with bilateral design distal extension
RPDs.? The denture designs used in this study are
shown in Table 2.

Masticatory Performance

Mixing Ability Index (MAI) was obtained from a
chewing test with a standard two-colored wax cube to
determine masticatory performance.*” The MAI is cal-
culated from the degree of color mixing and shape
deformation of the chewed wax. Details of the tech-
nique,” as well as its reliability and concurrent validity
to the original comminuted sieving method,* have
been described previously. Subjects were asked to
chew a wax cube for 10 strokes separately on one side.
The mean of 3 actual tests represented the MAI of
each side. The Intraclass Correlation Coefficients
(ICC) for the test-retest consistency of the RPD
replaced side and dentulous side, determined after the
test was performed again at one month in 12 random-
ly selected subjects, were 0.95 and 0.92 respectively.

Bite force was determined by maximum bite force
(MBF), which was assessed unilaterally using a force
transducer, Occlusal Force Meter (GM-10, Nagano
keiki, Tokyo, Japan). To assess MBF of the RPD
replaced side, the force transducer was positioned on
the occlusal surface of the artificial first molar; while on
the dentulous side, it was positioned on that of the

Table 2. Numbers of replaced teeth and their corresponding denture
designs

Numbers of
replaced Denture designs
teeth

Unilateral design, a Back-action clasp and mesial occlusal rest on the
second premolar, an embrasure hook on the first premolar and canine

2

Bilateral design, a Back-action clasp and mesial occlusal rest on the
3 first premolar, an embrasure clasp on the opposile premolars or the
second premolar and the first molar

Bilateral design, a cast or wrought-wire retentive clasp arm and a
4 cingulum rest on the canine, an embrasure clasp on the opposite
premolars or the second premolar and the first molar

mandibular natural first molar. Subjects were seated
upright in a dental chair and were trained before the
actual test to create confidence. The highest value out
of 3 tests, with a one-minute rest between tests, repre-
sented the MBF for each side. The ICC for the test-
retest consistency of both sides with one-month interval
was 0.95 (n=12).

Statistical Analysis

Wilcoxon signed-ranks test was performed to test the
effect of chewing sides (RPD replaced side / dentulous
side) on MAI and MBF respectively. The univariate lin-
ear regression analysis was performed to test the
influence of the MBF on MAI of each chewing side
respectively. Intra-individual difference of MAI (AMAI)
and that of MBF (AMBF) between both sides were
obtained as paired data from each subject. Then,
Pearson correlation coefficient was used to examine
relationship between the AMAI and the AMBFE
Additionally, the effects of replaced arches (maxilla /
mandible) and numbers of replaced teeth on the MAI
and MBF were tested with independent t-test
(replaced arches) and with one-way analysis of vari-
ance (numbers of replaced teeth), respectively. All
tests were two-tailed, with a significance level at P<
0.05. Data were analyzed using SPSS version 10.0J
(SPSS Japan Inc., Tokyo, Japan).

The MAIs and MBFs on the RPD replaced and den-
tulous sides are shown in Figures 1 and 2 respectively.
The mean MAI of the RPD replaced side (0.65 * 0.50,
mean = SD) was significantly lower (P<<0.001) than
that of the dentulous side (1.06 = 0.64). The mean
MBF obtained from the RPD replaced side (220 &= 155
N) was also significantly lower (P<0.001) than that
obtained from the dentulous side (450 = 268 N).

From univariate linear regression analyses, influence
of the MBF on MAI in the RPD replaced side (adjusted
R?-0.17, P<0.001; Figure 3) was significant, but
lower than that in the dentulous side (adjusted
R?=0.51, P<0.001; Figure 4). Moreover, no significant
correlation was found between AMAI and AMBF
(r=0.31, P=0.10; Figure 5). In the RPD replaced side,
MAI and MBF of patients with maxillary RPDs were not
significantly different compared to those of patients with
mandibular RPDs (Table 3). Similar results were
found among patients with different numbers of
replaced teeth (Table 4).
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From the above-mentioned studies, it is logical to
assume that the masticatory function after complete
dentition state was impaired after transformation to par-
tial and/or complete denture state. On the other hand,
most studies reported a wide range in the masticatory
performance of denture patients,**™*"® and also people
with natural dentitions,’®"® within groups of subjects with
similar state of dentitions. These may be explained by
the influence of various human physiological factors
(e.g. bite force, oral sensorimotor function, masticatory
pattern, etc.) on masticatory performance.'* Hatch et
al suggested that masticatory performance is the out-
come of complex interrelationships among physiological
and contextual variables, leading to a difference in mas-
ticatory performance between individuals.? Bite force
showed a similar pattern as the masticatory perfor-
mance; within groups with identical characteristics,
the bite force ranged widely in denture
patients®*'"*#?7 and people with natural denti-
tions.**""'” Therefore, the patients’ masticatory function
after denture treatment should not be determined only
by studies employing an inter-individual comparison.

The present cross-sectional study intended to evalu-
ate patients’ masticatory function after RPD treatment
by comparing that of the RPD replaced side with that of
their own opposite dentulous side. All patients who
attended the study had a unilateral partially posterior
edentulous area replaced with distal extension RPD,
opposing a complete natural dentition, while the maxil-
lary and mandibular dentitions were intact on the
opposite side of the mouth. Intra-individual compar-
isons of masticatory performance were performed on
each side. By eliminating inter-individual variables,
the patients’ masticatory function after RPD treatment
could be evaluated with this more valid approach.

In dentate people, determinants of masticatory per-
formance are bite force and numbers of functional tooth
units, i.e. pairs of occluding posterior teeth.” Greater
bite force and more occluding posterior teeth facilitate
better food breakage. On the other hand, Fontijn-
Tekamp et al. reported significant but low correlation
between bite force and masticatory performance in
overdenture and complete denture patient groups.®
However, the influence of bite force on masticatory per-
formance of patients using dentures, especially RPD,
has rarely been studied. The role of bite force in masti-
catory performance of RPD patients after all missing
teeth are replaced remains unclear.

Aims of this study were to evaluate (1) patients’ mas-
ticatory function after RPD treatment by comparing that
of the RPD replaced side with that of their own opposite
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dentulous side, (2) influence of bite force on mastica-
tory performance in RPD replaced and dentulous
sides, and (3) relationship between masticatory perfor-
mance and bite force in intra-individual difference
between the RPD replaced and dentulous sides.

Material and Methods

Subjects

Twenty-eight subjects (9 males and 19 females), who
attended the Removable Prosthodontics clinic, Tokyo
Medical and Dental University for maintenance were
included. The mean age of subjects was 60.5 & 6.2
years. All subjects had either a maxillary (12 subjects)
or mandibular (16 subjects) partially posterior edentu-
lous area, equal to Kennedy class Il modification 0,
replaced with unilateral distal extension removable
partial dentures (RPD) up to artificial second molar
(mean restored 2.3 * 0.7 teeth, range 2-4 teeth). None
of them complained about discomfort or pain at the
experiment time. At the time of data collection, the den-
tures had been worn for at least 6 months (mean 11.1
=+ 3.8 months). Except for the RPD replaced area, sub-
jects had complete natural dentitions (included
restored or fixed prosthetic teeth) to the second
molars. They presented with one RPD replaced area
opposing a complete dentition, on one side of the
mouth (RPD replaced side) and complete maxillary and
mandibular dentitions on the opposite side of the
mouth (dentulous side). Table 1 shows the character-
istics of subjects participated in this study. Patients
were excluded if abutment teeth had greater than
grade 1 mobility (more than +19 Periotest value) eval-
uated by Periotest” (Siemens, Bensheim, Germany),
and if they had any signs or symptoms of temporo-
mandibular joint disorders. The protocol was reviewed
and approved by the Ethics Committee for Human
Research of the Tokyo Medical and Dental University.

Table 1. Subject characteristics participated in the study.

Numbers of replaced teeth
Replaced arch Total
2 3 4
Maxilla 9 1 2 12
Mandible 13 2 1 16
Total 22 3 3 28
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Masticatory function after unilateral distal extension removable partial denture
treatment: intra-individual comparison with opposite dentulous side

Wacharasak Tumrasvin, Kenji Fueki, Masako Yanagawa, Akinori Asakawa, Mieko Yoshimura and

Takashi Ohyama

Removable Prosthodontics, Department of Masticatory Function Rehabilitation, Division of Oral Health
Sciences, Graduate School, Tokyo Medical and Dental University

Due to large individual differences of masticato-
ry function, an inter-individual comparison
between denture patients and complete dentate
people would be insufficient. This cross-sectional
study aimed to evaluate patients’ masticatory per-
formance (determined by Mixing Ability Index,
MAI) and bite force (determined by maximum bite
force, MBF) after removable partial denture (RPD)
treatment by comparing those of the RPD
replaced side with those of their own opposite den-
tulous side, and to evaluate influence of bite force
on masticatory performance in different denti-
tions. Subjects included patients with unilateral dis-
tal extension RPDs (n=28). Apart from the RPD
replaced area on one-side, all subjects had intact
dentitions. Both masticatory parameters were
evaluated separately on each chewing side. MAls
and MBFs obtained from the RPD replaced side
(0.65 * 0.50 and 220 = 155 N, mean * SD) were
significantly lower than those from the dentulous
side (1.06 = 0.64 and 450 *= 268 N; Wilcoxon
signed-ranks, P<0.001). MBF significantly influ-
enced MAI in both RPD replaced (Univariate linear
regression; R°=0.17, P< —0.001) and dentulous
sides (R°=0.51, P<0.001). After RPD treatment,
masticatory performance and bite force of RPD
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replaced side were lower than those of their own
dentulous side. The influence of the bite force on
masticatory performance in RPD replaced side
was less significant than that in the dentulous side.

Mastication, = Masticatory  perfor-
mance, Bite force, Kennedy class Il,
Unilateral distal extension RPD

Rehabilitation of missing dentitions with removable
partial dentures (RPDs) is often utilized to improve
patients’ masticatory function. However, even if all
missing teeth have been replaced, the masticatory
function is usually improved to a lesser extent than that
of the previous complete dentition. However, within our
knowledge, this faith has been rarely confirmed by an
intra-individual study. The transition of patients’ masti-
catory function when switching from a complete dentate
to RPD replaced condition remains unclear.

In the past, most studies employed masticatory per-
formance and/or bite force as the objective measure-
ments in evaluating masticatory function. Denture
patients were reported as handicapped and have less
masticatory performance’® and bite force,*"® than
people with natural dentitions. In inter-individual com-
parisons, masticatory performance and bite force of
denture patients were about one-half to one-sixth
those of dentate subjects, depending mainly on type of
dentures and numbers and distribution of remaining
teeth.s'?‘w'”
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were not treated with any disinfectant and tested microbio-
logically straight away) p<0,05. Microorganisms from algi-
nate impressions virtually cannot be rinsed with water as
compared with silicon impressions (the first tested group—
the impressions rinsed under running tap water) p<0,03,
During this experiment the number of microorganisms in
the alginate impressions washed under running tap water
decreased by 15%, and in silicon impressions - by 52%.
The bacterial growth of Serratia rubidaea in tryptone
soya agar during the experiment is shown in Picture 2.

DISCUSSION

The data obtained in this study demonstrate that algi-
nate impressions because of their composition, texture and
hydrophilic setting mechanisms get casily contaminated with
microorganisms present in the oral cavity. A more mono-
lithic texture of silicon material and its not hydrophilic set-
ting mechanism substantially reduce the possibility for the
microorganisms to stay longer on the surface of impres-
sions, It is also possible to state that pathogenic agents
can be transmitted not only through impressions, but also
through the interim elements of prostheses manufacturin
that are used in the patient’s mouth and not disinfect
afterwards. Therefore the reverse migration of pathogens is
also possible — from dental laboratory to dentist’s office.

A significant positive correlation was observed be-
tween the spread of microorganisms 1o dental laboratory
and decontamination methods used for impressions treat-
ment (not rinsed, rinsed under running tap water, immersed
in disinfecting solutiom). Rinsing an impression under run-
ning tap water turned out to be ineffective infection control
method. The data of our study indicate that the count of
Servatia rubidaeea CFUs in the alginate impressions de-
Erzasad only by 13%, and in the silicon impressions - by

The data of this study indicate that the disinfection of
impressions is obligatory as it eliminates microorganisms
from the surface ol impressions. The study also demon-
strates the effectiveness of METASY'S Green & Clean AD
disinfecting material as a means of bacterial decontamina-
tion of impression surfaces. In the group of impressions
disinfected with this disinfectant, the bacterial growth was
virtually not observed. Other authors, such as LZ2.G. Touyz,
M.Rosen (South Africa), suggest using chlorhexidin 0,2 %%
water solution instead of usual water in the process ofalgi-
nate material preparation [ 5] in order to reduce the count of
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Diagram 1. Microbial contamination in impressions

microorganisms not only on the surface of the impression,
but also in its degper layvers. However, our tests prove
METASYS Green & Clean AD disinfecting material to be
sufficiently effective, and thus a patient can avoid direct
contact with additional chemical substances.

It is of an utmost importance to disinfect not only the
impressions and interim prostheses making devices removed
from the patient’s oral l::u\'it;,', but also to seal them in plastic
bags for transportation. It 1s just as important not to rely
solely on the short-lasting and weak disinfecting effect of
ethyl alcohol or hydrogen peroxide. The safety of both pa-
tient and doctor can be guaranteed by disinfecting prosthe-
ses by spraying with or immersion in appropriate disinfect-
ants, This prevents the spread of pathogenic microorgan-
isms during the transportation, manufacturing and storage
of prostheses.

CONCLUSIONS

1. Pathogenic agents of oral cavity absorbed into den-
tal impressions and interim prostheses making devices can
be transmitted from patient to dentist or dental technician,

2. In order to reduce the risk of infection caused by
pathogens of oral cavity, dental impressions must be disin-
fected with effective disinfecting materials.

3. Silicon based impression material in terms of micro-
biological contamination is superior to alginate based im-
pression material,

The authors arc grateful to the representative of JSC ,Oriola Vilnius* Riita Ceredkevidiené for disinfectant material

METASYS Green & Clean provided for this study.
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MATERIAL AND METHODS

The experiment was carried out using Serratia rubidaea
bacteria belonging to Emterobacteriaceae bacteria family.
This microorganism is undemanding, not dangerous to a
healthy person, easily cultured in the laboratory, and syn-
thesizes red colour pigment.

Preparation of Serratia rubidaea culture suspension,
Standard culture of Servatia rubidaea was cultured on com-
mercially available standardized BBL (Becton Dickinson and
Ccmran ) nutrient medium — tryptone soya agar. The bac-
terial culture was cultivated in tryptone soya agar for 24
hours at 37;C. Then, the cultured bacteria were washed in
sterile0,9% sodium chloride solution and according toa 0,5
MeFarland turbidity standard suspensions of cultured
s 10 CFU/ ml (CFU— colony forming
units),

Calculating the count of Serrarvia rubidaea on the sur-
face of impressions. In order to preserve the same concen-
tration of standard culture in each experiment, at the begin-
ning and the end of the experiment, the phantom’s oral cav-
ity was disinfected with spray disinfectant METASY'S Green
& Clean S for surfaces and instruments, in accordance
with manufacture’s recommendations Afler the surfaces were
treated with the disinfectant, the standard Serratia rubidaca
culture was equally spraved with a pulverizer until the sur-
face of the phantom’s mouth cavity was covered, Then,
using a sterile standard metal spatula, the alginate impres-
sion Elastic cromo (SpofaDental, a Kerr company) is taken
from phantom teeth maxilla. The same procedure 1s repeated
using the silicon (A-silicon GC Exafast Putty + Regular (GC,
Japan) impression material, Impressions were grouped into
3 groups cach consisting of 10 samples:

1. Group |- impressions rinsed under running tap wa-
ter.

2, Group 2— impressions immersed into METASYS
Gireen & Clean AD impressions disinfectant solution for 3
sec and then dried for 10 min.

3. Group 3 — control group: impressions were not treated
in any way and microbiologically examined straight away.

When plaster teeth models of all groups of impres-
sions were made, they (plaster models) were microbiologi-
cally examined for the count of Serratia rubidaea CFUs per
1 cm? of plaster tooth model. In an aseptic environment the
central bite of approximately 2 em?®is snapped off from each
plaster tooth mocﬂ'l. Snapped teeth are immersed into sterile

Tahble 1. Data of the experiments.

test-tubes with 5 ml of sterile (0,9% sodium chloride solu-
tion. The immersed teeth, constantly shaken, were kept in
the physiological solution for 30 min., and the dilutions of
1:10, 1:100, 1:1000 and 1: 10000 were from the wash
liquid. After that, 1 ml of each dilution is placed on sterile
Petri plates, 15 ml liquid tryptone sova agar of 45-50 1C is
added and mixed. When agar sets, Petri plates are put into
thermostat and cultivated for 24 hours at 37 1C. After the
incubation, the number of colonies of cultured bacteria (Ser-
ratia rubidaea) is counted in each dilution (1 colony of
bacteria grows out of one bacterium, i.e. from one CFL
one colony forming unit). The number of CFUs is multiplied
by dilution factor and the count of bacteria in 1 ml of tooth
impression wash., After the area of the teeth wsed in the
experiment is calculated, the count of Servatia rubidaea
CFU per 1 em?is found.

The results of microbiological study are presented in
Table 1.

The given results indicate that there is no statistically
significant dilference (p=0,03) between the count of Serra-
tia rubidaea colonies cultured in the control group of algi-
nate impressions (1590,0 £ 94,0 CFU/1 em®) and the group of
alginate impressions rinsed under running tap water (1350,0
= 110,0 CFU/1 em?). Practically all microorganisms were killed
by the disinfectant, only 1,5 + 2,4 CFU/1 em® have grown
(p=0,05, compared with Group | and the control group). Sili-
con impressions because of their structural properties get
less infected by microorganisms (during this experiment 54%
less when compared to alginate impressions). The differ-
ence between the count of Serratia rubidaea bacteria in
the control group (725,04110,0 CFU/1em®) and in group of
silicon impressions rinsed under running tap water
(350,0:100,0 CFU/1em?®) was found to be statistically sig-
nificant (p=0,05). The disinfecting material entirely eliminated
microorganisms on the surface of silicon impressions,

A comparison of Serratia rubidaea bacterial growth
between alginate and silicon impressions is presented in
diagram 1.

It is obvious that the silicon impressions get less con-
taminated with microorganisms than the alginate impres-
sions (the third tested group — the removed impressions

" Examincd Alginate impressions Silicon impressions
__groups s _ _ = =
Rinsed under  Disinfected with Control Rinsed under  Disinfected with Control
running tap METASYS running tap  METASYS Green
waler Green & Clean waler & Clean A
Al
1200 0 1500 425 0 650
1300 0 1600 625 0 0
Experiments 1400 0 1300 350 0 550
n=10 1600 0 1700 250 0 950
1200 ] 1600 130 0 700
1400 0 1500 200 0 700
1500 0 1600 300 0 550
Serratia 1200 0 1700 400 0 750
Rubidea 1300 10 1800 350 ] 650
CFUkem” 1400 0 1600 450 0 830
Mean 1350 1,5 1590 350 0 725
Error =] 10 +2.4 +94 =100 0 =110

No.13,July 2013 52



53

Transmission of Microorganisms from Dentists to Dental
Laboratory Technicians through Contaminated Dental

Impressions

Jonas Junevicius, Alvydas Pavilonis, Algimantas Surna

SUMMARY

During dental procedures, dentisis and their assistants, dental laboratory technicians and their
assistants may be exposed to a wide variety of microorganisms in the blood, saliva, and oral cavity of the
patients. These microorganisms may cause various air-borne and blood borne infections. The efficient
infection control procedures in the dental office and the dental laboratory are not sufficiently used,
mainly because these procedures cause inconveniences in dental practice. If pathogenic microorgan-
isms on dental impressions and interim prostheses making devices are not decontaminated, direct trans-
mission of infection can oceur from patient to dentist, dental laboratory technician or vice versa.

The study showed that infection can be transmitted through insufficiently decontaminated
alginate and silicon impressions. A comparison was made between the two chemical structures of dental
impressions material (alginate or silicon) with an objective to find out which can transmit more bacteria
and which is less resistant to disinfectants, After 10 tests, three groups of impressions of both materials
were sprayed with the suspension of bacteria culture Serratia rubidaea (1 mI/10° CFU) and taken from
phantom heads. Then, the impressions of Group 1 were rinsed under running tap water, the impressions
of Group 2 were immersed into METASYS Green & Clean AD disinfectant for 3 seconds, and the
impressions of Group 3 were lefi as a control group. The effectiveness of the treatment was evaluated by
examining the contamination of plaster models made from the impressions, assessing the count of Serra-

tia rithidaea CFUSs (colony forming units) per one 1 cm®,

Key \11/0) (0[] infection transmission, silicon and alginate impressions, disinfection.

Introduction

Maore than 100 yeas ago professor W.C. Barrett from
Buffalo Dentistry School (USA) underlined the utmost im-
portance to a practicing dentist to determine the danger of
infection in the patient’s mouth and objectively evaluate it
[1]. Although he was talking about the risk of syphilis trans-
mission during dental interventions, this statement is just
as relevant nowadays. [tis imperative that dentists immedi-
ately identify symptoms of infection in the oral cavity as
during dental procedures the pathogens spreading into the
environment can infect dentists and assistant personnel.
During dental procedures the patient’s mucous membrane
and the gums can be damaged, and during the process of
taking impressions, saliva and blood can easily get into im-
pression material (1 picture) [2]. Bacteria and viruses attach
to setting impression material.

When a plaster model is moulded from such an impres-
sion, the microorganisms from its surface spread into the
model, and thus the infected work material gets into dental
laboratory premises and may pose a danger to the remotely
working dental technicians, The impressions and models
are being touched by technicians’ hands, whose skin as a
result of their work nature is often damaged. As literature
indicate, 44 % of dental technicians in Eng%and wear prolec-
tive gloves when working with the material delivered from
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medical institutions, 13 % of them wear gloves for about 50
% of their working time, and 26 % of them do not wear
protective gloves at all [3]. During their work, the plaster
dust from the infected models gets into their respiratory
tract, sets on clothes and environmental surfaces, and re-
mains viable for a considerable time. For example, the patho-

en of wberculosis Myveobacterivm tuberculiosis remains
ﬁangemus for several weeks [4].

The objective of this study:

1} to determine the possibility of bacteria to spread
from teeth to impressions and to models 2) to assess the
disinfection effectiveness of alginate and silicon impres-
;s-ions, eliminating microorganisms that get on their sur-

aces,

A

Picture 1. Alginate impression removed from the mouth,
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