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Efficacy of rubber dam isolation as
an infection control procedure in
paediatric dentistry
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ABSTRACT The efficacy of rubber dam, antiseptic mouth rinse and both procedures together in
controlling atmospheric bacterial contamination during conservative procedures in the paedodon-
tic clinic at Tanta University was assessed. Distribution of bacterial contamination varied depend-
ing on the position of the tooth in the mouth. The highest airborne bacterial contamination was
found on the plates positioned on the patient's chest. There was 98.8% bacterial reduction at 1
metre when rubber dam was used. This reduction increased when antiseptic mouth rinse was
used before rubber dam application. Bacterial contamination fell sharply with increased distance
from the head-rest.

Efficacité de l'isolation par digue caoutchoutée en tant que procédure de lutte contre
I'infection en dentisterie infantile

RESUME |l s'agit d'une évaluation de l'efficacité des digues cacutchoutées, des bains de houche
antiseptiques et des deux procédures appliquées parallélement dans la lutte contre la contamina-
tion bactérienne atmosphérique au cours des procédures de traitement conservateur a la clinique
de pédodontie de 'Université de Tanta. La distribution de la contamination bactérienne variait
selon ia position de la dent dans la bouche. La contamination bactérienne aérogéne la plus forte
a été trouvée sur les plaques positionnées sur le thorax des patients. Il y a eu une diminution de
98,8% des bactéries & un métre lorsque la digue caoutchoutée était utilisée. Cette diminution tait
plus importante lorsque des bains de bouche antiseptigues étalent utllisés avant I'application des
digues caoutchoutées. La contamination bactérienne diminuait fortement & plus grande distance
de l'appui-téte.
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Introduction

The increase in scientific data and aware-
ness of the problems concerning indoor
pollution has led to a series of studies
aimed at identifying and measuring the fac-
tors that can alter the quality of air in an
enclosed environment. The dental office
deals with specialized pollution produced
by bloed spilling procedures on a vast pop-
ulation {ikely to be affected by numerous
diseases. In addition, dental procedures are
performed with aerosol-creating instru-
ments inside the oral cavity, which is highly
contaminated with a wide and still partiatly
unknown range of bacterial flora [1-3].

Previous studies have shown that micro-
organisms in the mouth and respiratory
tract can be transported in the aerosols and
spatter generated during dental procedures
and can contaminate the skin and mucous
membrane of the mouth, respiratory pas-
sages and eyes of dental personnel. In addi-
tion, they can spread contamination onto
the inert surfaces found throughout the
dental clinic [4-7].

Fine aerosols generated by high-speed
dental equipment consist of moisture drop-
fets and debris, usually 5 pm or less in di-
ameter, that can remain suspended in the
air. Without adequate protection, aerosols
may reach the depth of the lungs [8,9].
Spatter droplets are much larger than aero-
sol particles (= 50 um in diameter) and can
act as projectiles. Both aerosol particles
and spatter droplets can contain infectious
agents as the diameter of a bacterial cell is
about 1.0 pm and that of a virus much
smaller [10)].

According to the American Dental As-
sociation Research Institute, there are
about 40 infectious hazards for the patient
and dental personnel in the dental surgery
[/1]. The most important are influenza, tu-
bereulosis, oral lesions, conjunctivitis due

to Neisseria gonorrhoeae, syphilitic le-

stons, hepatitis A-E, parotitis, meningitis

due to the mumps virus, and acquired im-

munodeficiency syndrome (AIDS) [/2-

16].

It is reasonable to assume, therefore,
that any method for reducing the viable
bacterial content of aerosols could lower
the risk of cross-contamination in dental
clinics. The aims of the present work were
to:

« evaluate quantitatively the changes in
atmospheric bacterial pollution when
conservative procedures were per-
formed in a paedodontic clinic;

+ compare the efficacy of rubber dam and
antiseptic mouth rinsing in reducing
bacterial contamination.

Materials and methods

The study was carried out in a dental parti-
tion measuring 2 x 3 m in the paedodontic
clinic at the Faculty of Dentistry, Tanta Uni-
versity. The study included 20 children,
aged from 5 to {0 years, who required res-
torations on adjacent anterior or posterior
teeth. The posterior teeth were restored
with amalgam and anterior teeth with com-
posite. Two different methods of bacterial
reduction were used in each child. Adjacent
lesions were restored at appointments at
least one week apart,

The operative procedures were per-
formed in the morning to minimize aerosol
particle contamination of the environment.
An air-turbine-driven handpiece was used
and the patient was seated in a reclining po-
sition. The length of the procedure varied
from 5 to 15 minutes. The windows of the
dental partition were opened prior to the
procedure to ventilate the partition but
were closed 30 minutes before recording
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background levels of atmospheric bacteria.

The selection of the bacterial reduction

method, the restoration of the caries tooth

and the appointment were randomized and

divided into four groups: -

« conservative procedures performed un-
der rubber dam isolation;

+ chlorhexidine mouth rinsing 30 minute
before starting the conservative proce-
dure;

+ chlorhexidine mouth rinsing before ap-
plication of the rubber dam;

* conservative procedures performed
without rubber dam isolation.

Four blood agar culture plates were
placed equidistantly from the child’s head,
one each on the chest, on the left and right
sides and behind the patient. Another two
plates were placed 1 metre and 2 metres
from the head-rest of the dental chair. Pre-
operative microbial pollution was mea-
sured by exposing the biood agar plates to
the air for 10 minutes. Fresh plates were
placed in identical positions during the op-
erative procedure to determine the periop-
erative bacterial counts in the different
groups. A third set of plates was exposed to
the air for about 10 minutes after restora-
tion completion to evaluate the postopera-
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tive bacterial contamination. All plates
were incubated aerobically at 37 °C for 48
hours. The resultant number of colony-
forming units (CFUs) represented the level
of airborne bacterial content. Significance
of difference was tested using the ¢-test or
F-test as appropriate.

Results

The distribution of bacterial contamination
counts found around the child’s head and
on his/her chest during the operative proce-
dure in different areas in the mouth is
shown in Table 1; the distribution in differ-
ent procedure groups is shown in Table 2.
The variation in CFUs s at different distances
and operative stages in the four groups is
shown in Table 3. The variation in bacterial
contamination of the air at one metre dur-
ing the different procedures is shown in
Figures 1-4. Comparison of the techniques
for the reduction of bacterial contamination
is shown in Table 4.

The distribution of bacterial contamina-
tion differed during conservative procedure
because of the ditterent positions of the
teeth. There was no significant difference
in the background bacterial counts when

Table 1 Mean bacterial counts around the child according to procedure site

Procedure site

Colony forming units

Chest Right side Left side Behind head
Meanz s Meanz s Mean + s Meanz s
Right mandibular molar 288+7.91 19.8+5.98 17.6 £ 3.75 11.8+4.98
Left mandibular molar 31.0x+8.99 15.7 . 5.76 19.0 £ 3.77 9.1 +£3.11
Right maxillary molar 23.4+510 214+6.47 14.9+2.43 13.6 £ 2.76
Left maxillary molar 245+£450 154259 248472 15.1 + 2.69
Upper anterior 343+469 1552292 15.4 + 3.03 14.9+ 3.14

§ = standard deviation
n = 10 for each site
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Table 2 Mean bacterial counts around the child according to procedure group

Procedure group Colony forming units
Chest Right side Left side Behind head
Mean x s Meanxt s Meanzx s Meanz s
Rubber dam 10.1 = 2.60 9.5 + 3.31 6.3 x3.33 57189
Antiseptic 16.6 + 4.97 15.67 £ 3.20 9.8+£278 71223
Rubber dam and antiseptic = 8.3 + 1.49 7.30+1.64 3.6 +2.41 42+ 253
Without rubber dam 288+ 7.91 19.8 £ 5.98 17.6 £ 4,33 11.8 £ 4.8

n = 10 for each group
$ = standard deviafion

Table 3 Mean bacterial counts at different operative stages with distance and procedure

Distance Colony forming units Fvalue
and procedure Preoperative Perioperative  Postoperative
Meanxt s Meanzt s Mean + s
Distance 1 metre
Rubber dam 8.7 £2.87 89251 9.7+1.77 0.475
Antiseptic 8.5+2.76 128+ 7.49 118 +3.91 s5.224
Rubber dam and antiseptic B6 272 87254 9.4 1288 0.273
Without rubber dam 8.8+ 365 251 £ 4.43 13.5+4.45 41.589*
F value 0.002 62.611* 3.350*
Distance 2 metres
Rubber dam 8.9+258 8.7 £1.42 91+247 0.083
Antiseptic 8.9+213 1.6 241 10.2 + 2.57 3.235*
Rubber dam and antiseptic 8.7+ 157 8.9=+2.13 9.0+262 0.059
Without rubber dam 9.4 x1.58 20.4 £ 6.50 11.3+1.95 38.746*
Fvalue 0.226 20.950" 28.770*
n = 10 for each procedure s = standard deviation * Significant at 5% level

preoperative and postoperative levels were
compared at the T and 2 metre positions.
However, there were significantly different
bacterial counts at | metre and 2 metres
when preoperative and perioperative or pe-
rioperative and postoperative procedures
were compared in the group without rubber
dam isolation.

The mean preoperative CFU count was
subtracted from the perioperative mean and

the percentage reduction in CFUs was cal-
culated between the conrtrol group (without
rubber dam isolation) and the three other
groups. The reductien in CFUs at one metre
was 98.8%, 73.8% and 99.4% in the rubber
dam group, the antiseptic group and the an-
tiseptic with rubber dam group respective-
ly. Bacterial conlamination almost
disappeared for the rubber dam group and
for the antiseptic with rubber dam group at
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Table 4 Efficacy of techniques for reduction of bacterial contamination

Comparison

Prooporative

Pvalue

Porioperative  Postoperative

Rubber dam vs without rubber dam
1 metre
2 metres
Rubber dam vs antiseptic
1 metre
2 metres

Antiseptic vs without rubber dam
1 metre

2 metres
Antisaptic vs rubber dam and antiseptic
1 metre
2 metres
Rubber dam and antiseptic vs without rubber dam
1 metre
2 metres
Rubber dam and antiseptic vs rubber dam
1 metre
2 metres

NS < 0.05 < 0,05
NS < (.05 NS
NS < 0.05 NS
NS < 0.05 NS
NS <0.05 NS
NS <0.05 NS
NS < 0.05 NS
NS < 0.05 NS
NS < 0.05 < 0.05
NS < 0.05 < 0.05
NS NS NS
NS NS NS

NS = not significant at 5% level

2 metres while the reduction in the antisep-
tic group was 75.5%.

Discussion

Occupationally-acquired infections, espe-
cially many of the respiratory tract viruses
which are highly infectious, are a recog-
nized hazard for health care workers, in-
cluding dentists. In this era of concern
about infectious diseases in the dental clin-
ic, it is of utmost importance to consider all
methods that can minimize the risk of trans-
mission of potentially infectious agents to
dentists, dental auxiliaries and patients.

The present study took place in a uni-
versity paedodontic clinie, consisting of 10
partitions, which operates 5 hours a day, 6
days a week. During conservative proce-
dure without rubber dam, which invalved 5
to 15 minutes work on the patient, the air-
borne bacterial load increased from 8.8 to
25.1 CFUs. This means that the patient,
dentist, assistant and the surfaces and ob-
jects in the clinic are at a risk of exposure to
airborne contamination 2.5 times greater
than the norm. A similar finding was report-
ed by Legnani et al. who found an increase
in the airborne bacteria three times greater
than the norm [/]. We also found that the
airborne bacteria after the procedure per-
sisted at a higher level than the initial one
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Figure 1 Bacterial contamination of air during conservative procedure after rubber
dam isolation

Figure 2 Bacterial contamination of air during conservative procedure after
antiseptic mouth rinsing
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Figure 3 Bacterial contamination of air during conservative procedure after
antiseptic mouth rinsing and rubber dam isolation

Figure 4 Bacterial contamination of air during conservative procedure without
rubber dam or antiseptic mouth rinsing
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(8.8 to 13.5 CFUs). This is in agreement
with Legnani et al. [/] and other investiga-
tors [ 2,4, 3], which suggests that after many
paticnts have been treated, the microbiu-
logical contamination at the end of the day
will be worse and many different species of
bacteria may be present in a dental office.
The contamination may become worse if
using a high-speed handpiece in infected
pulp containing variable species of anacro-
bic and aerobic bacteria,

During cavity preparation, there were
variable distributions of bacterial-contami-
nated aerosols and spatter. The highest bac-
terial counts were detected on plates
positioned on the paticnt’s chest. This find-
ing agrees with Cochran et al. [/0] and
Bentley et al. [2] who concluded that the
larger salivary droplels generated during
dental procedures settle rapidly from the air
with heavy contamination of the patient’s
chest. The distribution of bacterial contam-
ination when cavity preparation was per-
formed in the mandibular molar regions
suggested that the spatler radiated outward
from the patient’s mouth towards the chest
and to the same side of the procedure.
There was a different distribution of bacte-
rial contamination when the procedure was
performed in the maxillary teeth. Thus, the
distribution is variable and may be influ-
enced by many factors, such as the type of
procedure, the position of the tooth in the
mouth, the position of the operaior relative
to the patient, the position of the patient in
the dental chair, whether high-volume
cvacuation was used and the level of micro-
organisms in the patient’s mouth.

High-volume evacuation was not avail-
able during the present study, which may
explain why the number of CFUs in the
groups was higher than previous studies
[70,17,18]. However, the number of CFUs
at two metres was reduced, which could be
attributed to window ventilation. The high

variability in CFUs probably results from
the variability in the number of oral mi-
crobes originally present in the patients’
mouths [/1},79]. Care was taken to stan-
dardize the microbial collection and culture
procedures and to control environmental
contamination on the plates. However,
nothing could be done about quantitatively
controlling the level of microbes in the pa-
tients® mouths, which may vary consider-
ably.

The results of this study are comparable
to those of other studies on the barrier efti-
ciency of rubber dam [8,10,20]. Previous
studies used short collection times of 15
seconds during the use of the air-turbine
handpiece, whereas the present study in-
volved collecting the microbial sample
throughout the entire restorative procedure
(5-15 minutes) as done by Cochran et al.
[101.

The use of rubber dam, in addition to
improving safety and saliva control, signif-
icantly reduces bacterial contamination of
the atmosphere during conservative proce-
dure, particularly in the vicinity of the oper-
ator and dental assistant [6,81016,19].
The reduction of bacteria-laden aerosols
near the operator was higher in the present
study (98.8%) compared to 78% reported
by Samaranayake ¢t al. | /9] and 70%—88%
reported by Cochran et al. [10)].

The preprocedure use of antiseptic
mouth rinse (chlorhexidine) reduced the
levels of bacteria (73.8%) produced during
conservative procedure. Many investiga-
tors have reported percentage reductions
ranging from 67.8% [/8,20] to 94.1%
[17,21]. The efficacy of chlorhexidine in
controiling bacterial contamination has
been attributed to its adposition to other
oral structures (such as plaque pellicle, oral
mucosa and hydroxyapatite) which become
reservoirs for the slow release of chlorhexi-
dine, thus prolonging its antimicrobial ef-
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fect [3,22,23] and this effect persists even
in the presence of blood or debris [24]. The
virucidal activity of chlorhexidine has also
been demonstrated in virro against herpes
simplex virus, cytomegalovirus, influenza
A, parainfluenza and hepatitis B viruses
[23]. The use of antiseptic mouth rinse be-
fore rubber dam isolation significantly re-
duced the level of bacterial contamination
up to 99.4% in comparison with conserva-
tive procedures done without rubber dam.
These findings are consistent with other
methods of bacterial reduction such as
high-volume evacuation [/9] and preopera-
tive tooth brushing [25] in reducing the air-
borne contamination.

There has been no direct evidence indi-
cating that the spread of microorganisms
during dental treatment is a major cause of
infectious disease in dentists or patients.
However, the possibility cannot be ignored,
especially since increasing numbers of un-
recognized infective patients are now seek-
ing dental care. Therefore, it is important to
identify exposure risks tor dental personnel
and vulnerable patients, to use protective

barriers and to continue to scck procedural
improvements to reduce exposure risks.
More studies are warranted to evaluate the
methods used to reduce atmospheric con-
tamination, particularly by viral pathogens,
such as human immunovirus (HIV), hepati-
tis B and respiratory viruses.

Conclusions

This study demonstrated that contamina-
tion from spatter and aerosol dissemination
remains a significant hazard to dental per-
sonnel when high-speed equipment is used.
The results highlight the importance of lim-
iting environmental microbiological con-
tamination and demonstrate the usefulness
of rubber dam in reducing the spread of in-
fectious agents in the dental office by pro-
viding barrier protection at the source of
microbial contamination. The study pro-
vides additional evidence to support the
recommendation for the preprocedure use
of an antiseptic mouth rinse as a routine
part of the infection control regimen.
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