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Abstract: Dentists belong to a professional group potentially exposed to harmful
biological factors which most often are infectious microorganisms, less frequently -
allergenic or toxic microorganisms. The fundamental routes of spreading harmful
microorganisms in a dental surgery are: blood-borne, saliva-droplet, direct contact with
a patient and with infected equipment, and water-droplet infections. In this paper, the
current status of knowledge on microbiological hazards in a dentist’'s work is presented.
Groups of microorganisms, such as prions, viruses, bacteria, fungi and protozoa, to
which a dentist is, or may be exposed, are discussed. Epidemiological assessment of
microbiological hazards in a dentist's work was performed and the basic principles of
prevention formulated. Special attention was given to microflora in dental unit
waterlines, and the biofilm persisting in them, as a source of occupational hazards
specific for a dentist’s workplace.
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SOURCES OF MICROBIOLOGICAL RISK contain microorganisms present in a unit reservoir, or
FACTORS developing in biofilm inside a unit tubing.

) . _ The greatest risk for the dentist are viruses spread

In their work, dentists are exposed to contact Withhrough blood (hepatitis B and C viruses, HIV virus)
microorganisms harmful to health. Most often they arghich cause serious health and life-threatening diseases
infectious microorganisms; allergenic and toxic ones afe 34]. The risk from these viruses has been the subject-
less common. The source of harmful factors is, in Mogtatter of numerous publications [12, 13, 18, 35, 38] and

cases, the patient, but it may also be the water used iRy |arge extent, it is identified with biological hazards in
dental unit. There are 4 basic routes of spreading harmfintistry [1, 33].

microorganisms in a dental surgery: _ Risk factors spread via the saliva-borne route and
* blood-borne route - through the blood of an infecteghrough direct contact include a vast range of micro-
patient; organisms, from prions through viruses and bacteria to

» saliva-droplet route - through a droplet aerosol, emittefdngi. Herpes simplewirus is among the important risk

by an infected patient and containing particles of salivgactors transmitted in this way [23].

secretions from the gum, periodontium and teeth; The best known disease factors are spread by spraying
« direct contact with a patient and contaminated equipmenivater from dental units contaminated with microorga-
« water-droplet route - through a water droplet aerosoisms. Among the infectious microorganisms, bacteria

emitted from a handpieces of a dental unit which mayom Legionella species developing inside dental unit
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waterlines constitute the highest risk [3, 31, 61]. Graner primary liver cancer. HBV is assessed to be the second,
negative rods producing allergens and endotoxin asdter tobacco, most frequent cause of cancer [13].
important risk factors among the potentially allergenic It is estimated that infections with type B viral liver
and toxic microorganisms. To date, extensive researchioflammation occur in dentists at least 3 times more often
water used in dental units, and of water aerosol, to allowtlzan in the general population, and in dental surgeons - at
comprehensive evaluation of hazards in dentistry in thisast 6 times more frequently [12, 13]. According to other

respect, has not been conducted. sources, dental care professionals are exposed to 10 times
higher risk of infection with chronic hepatitis B than an
MICROBIOLOGICAL RISK FACTORS REVIEW average individual [1]. Until recently, the disease has
decidedly been the most common occupational infectious
Prions disease in dentists, and in other health care professionals.

General vaccination of health care personnel and intro-
Prions are particles of mutated protein which maguction of disposable syringes and needles considerably
cause a spongiform encephalopathy in humameduced the number of occupational infections with
(Creutzfeldt-Jakob disease) and in animals (BSE, scrapibgpatitis B in this professional group, both in Poland and
The disease is usually transmitted through infected feedorldwide [12, 43, 44]. However, HBV still remains a
but other routes of infection which have not been fullyery serious hazard for health care workers, including
understood, are also considered. One of the hypotheslestists [12, 18, 44].
assumes the possibility of infection during a dental
procedure. The hypothesis is based on the results ofHepatitis C virus (HCV). HCV is a blood-borne virus
experiments in which infectious prions were found irtontaining RNA, epidemiologically similar to HBV.
salivary glands, tooth pulp, trigeminal nerve andHepatitis C is a serious health problem because in ca.
lymphatic glands of laboratory animals [46, 50]. The ris®0% of cases, infection is asymptomatic; it may develop
of infection is also increased by the emergence in recdnto a chronic liver inflammation and eventually progress
decade in the UK, of a rapidly developing variant ofo cirrhosis and chronic liver cancer [19, 35]. The common
Creutzfeldt-Jakob disease (vCJD), occurring - contrary fghenomenon of virus carriership (asymptomatic infection),
the typical form of the disease - and mainly in youngccurring both in hepatitis C and hepatitis B, is epidemio-
people [17]. Due to these circumstances, dentists treatilogically unfavourable and significantly increases the risk
patients with a diagnosis of Creutzfeldt-Jakob disease dog health care personnel, including dentists [34, 35].
recommended to take special precautions to protectHCV is less infectious than HBV, because in the case
themselves and other patients [45, 50, 62]. Considering ah an injury with a contaminated needle, the infection
exceptionally high resistance of prions to highlevelops only in 1.8-6.0% of cases [7, 35]. Due to the
temperature and sterilization, it is even recommended fact that a vaccine against HCV has not been produced as
irretrievably discard dental instruments used in such casgst, the incidence of occupational hepatitis C in health
[46]. However, no case of transmission of a prion-causedre professional shows a tendency to increase, and in
infection during a dental procedure has yet been recorddeoland it has already exceeded the number of hepatitis B
cases [43, 44]. In Poland, management of both types of liver
Viruses inflammation is obstructed by the poor condition of steri-
lization and disinfection utilities in health care centres [19].
Blood-borne viruses Hepatitis C is a serious hazard also for dentists,
although infection risk is lower than in the case of
Hepatitis B virus (HBV). This virus constitutes a hepatitis B [1]. On the other hand, patients with hepatitis
particular hazard for dentists because the disease is ea€ilyare more prone to extensive dental diseases, which
transmitted and has grave consequences. HBV virudesreases the risk for dental professionals [38]. After
contain DNA. They are highly infectious, easilyprocedures on patients with hepatitis C, HCV genetic
transmitted through blood and saliva, and highly resistamtaterial was found on dental instruments and dental
to environmental agents, disinfection and sterilizatioroffice equipment [38]. The hazard for a dentist becomes
The dentist may become infected with HBV from areater also due to the presence of HCV in the saliva of an
patient both through needlesticks or other accidentaifected patient. Mati¢i¢ et al. [30] found, using the PCR
percutaneous injuries with sharp instruments, and througgst, HCV RNA in 35% of saliva samples and 59% of
an aerosol of blood, saliva or gingival secretion. Viragingival secretion samples taken from patients with
antigen (HbsAg) was found in 76% of saliva samplekepatitis C. According to the authors, saliva may become
taken from the virus carriers, and the site of the highestfected with the virus not only through blood but also
concentration of the virus in the oral cavity is the gingivahrough gingival fluid.
sulcus [12]. It is estimated that in the case of an injury
with a HBV contaminated needle, the probability of Other hepatitis viruses.Blood-borne, RNA-containing
infection is 6-30% [7, 35]. The virus causes asymptomatigruses causing hepatitis D (HDV) and hepatitis G (HGV)
infections, acute or chronic, which may lead to cirrhosigiay also constitute occupational hazards for dentists [18,
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35]. HDV is a virus associated with HBV (HDV = Delta Virus causing SARS disease (SCoV)The virus
+ HBV) [16, 52], while HGV is a virus related to HCV, causing severe acute respiratory syndrome (SARS) is a
but occurring separately. It is believed that HGV is leggarticularly virulent, newly-discovered coronavirus
infectious and virulent than HBV and HCV, but not al(SCoV) containing RNA, spreading in a droplet mode
characteristics of this virus are sufficiently known [18[17, 24]. Presumably, the SCoV reservoir are animals
27]. Preliminary results of epidemiological studies sho\civets, genets, badgers); however, this hypothesis still
high HGV prevalence in dental professionals [27]. requires confirmation. At the end of 2002, in south-
eastern Asia, the virus caused a violent epidemic of a

Virus causing AIDS disease (HIV). HIV virus, disease defined as SARS, with the characteristics of an
causing the acquired immunodeficiency syndromatypical pneumonia, which lasted over half a year and,
(AIDS) is an RNA-containing retrovirus, transmitted in aduring this period, led to over 8,400 disease cases and
blood-borne mode and through sexual contact. It attackger 900 deaths in 32 countries [24]. It should be
human CD-4 lymphocytes, causing a drastic immunitgarticularly stressed that health care workers were over
drop and death, most frequently as a result of infectid?®% of the patients, and in some cities, e. g. Hong Kong
with opportunistic microorganisms, normally indifferentand Toronto, they constituted over a half of all the
to human health. Some of these infections start in the orafected with SARS [17]. This shows that health care
cavity, which increases the risk for a dentist [29]. workers are placed under a particular threat from new

HIV concentration in serum is 10-1,000/ml and is owiruses that emerge in various parts of the world and may
average 10,000 times lower than that of HBV [35]. Theause violent, potentially recurrent epidemics. The
virus is very sensitive to unfavourable physical andmergence of such a virus requires adopting special
chemical factors in the outside environment. Ipreventive measures including isolation of patients, air
consequence, in case of an injury with a HIVsterilization, rubber dam and other precautions [25].
contaminated needle, the probability of infection is only
0.3% [7, 35]. Other viruses spreading in a saliva-droplet mode

A very low infectivity of the virus is epidemiologically and through direct contact. The list of viruses which
favourable and explains the small number of registeregpread in a saliva-borne mode or through direct contact
occupational cases of AIDS in health care workergnd during the procedure may create a risk of infection for
including dentists, despite the high exposure connectaddentist, is very long and includes over 170 species of
with an increase of the disease incidence in mamruses causing respiratory system diseases, not to
countries [1, 29]. Nevertheless, dentists should adoptention species responsible for other diseases [34]. The
extensive safety measures when treating suspected AlD®st important groups and species of viruses constituting

patients or people from at-risk groups. an occupational hazard for a dentist are the following:
adenoviruses, coronaviruses, cytomegalovirus (CMV),

Viruses transmitted in a saliva-droplet mode and Epstein-Barr virus (EBV), human herpesviruses type 6-8

through direct contact (HHV-6, HHV-7, HHV-8), varicella-zoster virus (VZV),

influenza virus (type A, B, C), measles virus, parotitis

Herpes simplexviruses (HSV-1, HSV-2). Herpes virus, parainfluenza viruses (type 1-4), RS virus (RSV),
simplex viruses of type 1 (HSV-1) and 2 (HSV-2),human parvovirus (B19), coxsackie virus (A21), echo
causing a recurrent labial and genital herpes, herpetituses 6 and 20, polio virus, other enteroviruses,
whitlow and keratitis represent a particular hazard fahinoviruses, reoviruses, rubella virus [4, 16, 34, 52, 62].
dental workers because of their common occurrence andA high exposure of dental workers to contact with
high infectivity. It is assumed that the incidence of HSV-pathogenic viruses is confirmed by the research results:
infection, which is asymptomatic in the vast majority ofintibodies against 4 viral antigens: influenza A and B
cases, amounts to ca. 90% in people of 60 years of ageises, RS virus and adenoviruses were found in 68% of
[23]. In the asymptomatic phase, the virus concentratstudied dentists. The difference between the frequency of
mainly in the trigeminal nerve, although it was foundantigens occurrence in the group of dentists and in the
during this phase in saliva in 4.7% of the population [49hon-exposed control group proved highly significant
The disease can be reactivated by various agen{e<0.01) in the case of influenza and RS viruses [4].
including surgical procedures in the oral cavity. At this Potential risk of exposure of dentists to viruses
time, oral ulceration may occur, particularly in the gumsyccurring in the oral cavity and causing childhood
hard palate, and labial and cheek mucous membranesillimesses should be stressed: in adults with specific
this phase, lasting 1-4 days, HSV virus was isolated frormmunodeficiency, these diseases may cause complications
89% of samples taken from oral ulcers and from 25% aofangerous to health. These viruses include: varicella-
saliva samples [49]. According to Lewis [23], dentists irzoster virus (VZV), measles virus, parotitis virus, RS
contact with HSV-1 patients are most frequently infectedirus, polio (Heine-Medina disease) virus and rubella
with herpetic whitlow, whose incidence in this group ivirus (Rubivirus hominiswhich can cause damage to the
significantly higher than in the general population, antbetus, thus creating a particular risk for a female dentist
with keratitis. in the period of pregnancy [4, 16].
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Special risk factors for dentists are herpesvirusepp., Fusobacterium nucleatumFusobacterium spp.,
(Herpesviridae family) [4]. Apart from the above-Bacteroidesspp., Veillonella spp.); Gram-positive rods
discusses viruses éferpes simplexHSV-1, HSV-2) and (Arachnia spp., Bifidobacteriumspp., Eubacteriumspp.,
varicella-zoster virus (VZV), mentioned among thePropionibacterium spp.); streptococci Peptostrepto-
viruses causing childhood illnesses, this group includesoccus microsPeptostreptococcuspp.); spore-forming
cytomegalovirus (CMV), Epstein-Barr virus (EBV) androds Clostridium spp.); actinomycetes A¢tinomyces
human herpesvirus type 6 (HHV-6) [4]. The virusesviscosusActinomyces israeliiActinomycesspp.) [9, 10,
CMV, EBV, HHV-6, HHV-7 and HHV-8 latently infect 33, 34, 59].
peripheral blood leucocytes, which - considering their Bacteria occurring in the oral cavity are the main cause
high prevalence in the population (in the case of CM\Wf teeth and periodontal diseases. Dental caries is usually
HHV-6 and HHV-7: 40-100%) - significantly increasesinitiated by acid-producing bacteria of the genera:
the risk for dentists [62]. In dentists and students in tHetreptococcus mutansLactobacillus acidophilusand
later years of dentistry, anti-EBV antibodies occur morActinomyces viscosy8]. Periodontitis is mainly caused
frequently than in dentistry students who do noby anaerobic bacteria, includingPorphyromonas

participate in the treatment of patients [62]. gingivalis Prevotella intermediaand Peptostreptococcus
micros and also facultative anaerobic bacteria from the
Bacteria species Actinobacillus  actinomycetemcomitansand
Campylobacter rectuf9].
Bacteria spread in a saliva-droplet mode and through From the point of view of the dentist's occupational
a direct contact hazards, common carriership of potentially pathogenic

bacteria is an epidemiologically unfavourable phenomenon.
Mycobacterium tuberculosisMycobacterium tuberculosis It is estimated that the frequency diaemophilus

represents a particular risk to dentists [1, 20, 38, 6Zpfluenzaecarriership in the nasopharynx amounts to 33-
Mycobacteria developing in the pharynx [34], during #6% in the general population, Nkisseria meningitidis
procedure are emitted to the air, most often whe3+30%,Streptococcus pyogenega. 10% Streptococcus
coughing, together with dried saliva or sputum dropletpneumoniae 20-33%,Staphylococcus aureusca. 30%.
called “droplet nuclei” [20]. This creates a risk ofThe carriership ofMycoplasma pneumoniaés also
occupational tuberculosis for dentists, which has beewidespread [34]. Pathogenic bacteria easily penetrate
described in literature [62]. from the nasopharynx to the oral cavity, and next with

saliva droplets to the breathing zone air, creating a direct

Other bacteria transmitted in a saliva-dropletmode. threat to a dentist.

Bacteria form dental plaque and bacterial flora of the oral A potential threat to dentists are also some of the
cavity is very abundant. According to Miller and CottoneGram-negative bacteria, commonly inhabiting the oral
one saliva droplet may contain 50,000 bacteria belongimgvity and generally believed to be harmless saprophytes:
to 25 genera [34]. It is assumed that the oral cavity Eikenella corrodens Moraxella catarrhalis Neisseria
inhabited by 300—-400 species or groups of bacteria, sortevescensAvailable case descriptions show tEdtenella
of which are potential pathogens [59]. These bacteria caarrodenscan be a cause of submandibular abscess [21]
be divided into: aerobic and facultative anaerobic speciemd brain abscess [2], whiMdoraxella catarrhalisand
and anaerobic species. The aerobic and facultatiideisseria flavescer@an be a cause of bacteraemia [37, 60].
anaerobic bacteria occurring in the oral cavity include:
Gram-negative rodsE&cherichia coli Proteus vulgaris Bacteria spread in a water-droplet mode
Klebsiella pneumonigeEikenella corrodensBordetella
pertussis Haemophilus influenzae Actinobacillus Gram negative Legionella rods. Legionella rods
actinomycetemcomitan€Campylobacter rectys Gram- persisting in water L, pneumophila L. bozemaniji L.
negative diplococci Moraxella catarrhalis Neisseria dumoffii L. longbeachk find a favourable environment
meningitidis Neisseria flavescenbleisseria gonorrhoede for proliferation in biofilms occurring in waterlines of
Gram-positive rods and coryneform bactekiactobacillus  dental units [55]. These bacteria cause legionellosis which
acidophilus Corynebacterium diphterigge staphylococci may have varying clinical forms. The most dangerous is
(Staphylococcus aureusStaphylococcus epidermigis pneumonia (legionnaires’ disease) caused_bgionella
Staphylococcuspp.); streptococcBreptococcus mutans pneumophila  pneumoniae(Legionella  pneumophila
Streptococcus salivariysStreptococcus milleriStrepto- serotype 1), but an influenza-like form of the disease,
coccus sangujsStreptococcus pyogeneStreptococcus described as Pontiac fever, is much more common [41].
pneumoniag Streptococcusspp., Enterococcus faecalis  Inside the waterlines of dental unitsegionellarods
Enterococcusspp.); spirochetesT(eponema pallidujp find optimal ecological conditions for development and
mycoplasmasMycoplasma pneumonigeThe anaerobic biofilm formation, which is due to stagnation of water, its
bacteria inhabiting the oral cavity include: Gram-negativhigh temperature (23°C) and low concentration of chlori-
rods Porphyromonas gingivaljsPrevotella intermedia des [55]. These bacteria often develop inside the cells of
Prevotella melaninogenigePrevotella oralis Prevotella amoebae which contribute to their transmission [3, 55].
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Atlas et al. [3] isolated bacteria frorhegionellagenus Fungi
from as many as 78% of the water samples taken from
dental units, including 8% of samples witlegionella Fungi transmitted in saliva-droplet mode
pneumophila penumoniaghe concentration dfegionella
spp. exceeded 1,000 cfu/ml in 36% of samples and 10,000y easts inhabiting the oral cavity, and especially species
cfu/ml in 19% of samples, while the concentration obf Candida genus [34, 45, 62], are a potential risk for
Legionella pneumophilanever exceeded 1,000 cfu/ml.dentists. It is estimated th&andida occurs in the oral
Williams et al.[61] foundLegionellaspp. bacteria in 62% cavity of 25-50% of healthy people, and in the case of
of water samples from dental units, and theipersons wearing dentures, the proportion increases to 60—
concentration in 19% of samples exceeded 100 cfu/ml. 0% [45]. This yeast is a common cause of stomatitis
the studies of other, especially German authors, thelated to wearing dentures [45].
percentage of water samples contaminated with
Legionellaspp. was lower and fell within the range 10+ungi transmitted in water-droplet mode
50% [8, 28, 39, 48]. Research conducted in Poland [31],
showed the presence loégionellaspp. in 24.2% of tested  Yeasts, especiallfandidaparapsilosis occur also in
water samples from dental turbines amounting to 1-20flofilms formed in dental unit waterlines. In the unit
cfu/ml, and 13% of the isolated strains belonged to thweater, mould fungi of Fusarium Cladosporium
most pathogenitegionella penumophilaerotype 1. Alternaria, Penicillium and Scopulariopsiscan occur
A high prevalence dfegionellarods in water of dental [62]. They represent a hazard for immunocompromised
units create risk for dentists who are exposed to inhalipggople in whom they may cause mycoses.
droplet-water aerosol containing these bacteria [55, 62].
This is confirmed by the results of some seroepidemiolo- Protozoa
gical research which determine that the percentages of
positive serological reactions tbegionella antigen in Protozoa transmitted in saliva-droplet mode
dental workers were higher than in the general population
[48]. A protozoonPneumocystis carinigan occur in the oral
cavity and constitute a risk factor for immunocompromised
Gram-negative rods. Water from dental units may people [34].
also be contaminated with other Gram-negative bacteria
from many various genera which, in their vast majority’rotozoa transmitted in water-droplet mode
come from biofilms occurring inside dental unit waterlines.
These bacteria usually come from Pseudomonadaceaén the biofilm of dental unit waterlines, free-living
family  (Pseudomonas spp., Burkholderia spp., amoebae develop; the most common a&tartmanella
Brevundimonas vesiculatiSphingomonas paucimobilis spp., Vanella spp. andVahlkampfiaspp. [5]. Equally,
Stenotrophomonas maltophiliaApart from these, the amoebae oNaegleria and Acanthamoebayenera occur
following Gram-negative bacteria were found in dentahere and may cause infections, especially in the case of
unit waterlinesAcinetobacter calcoaceticuschromobacter compromised immunity.
spp., Aeromonas salmonicida Alcaligenes faecalis

Escherichia coli Flavobacteriumspp., Moraxella spp., EPIDEMIOLOGICAL ASSESSMENT
Pasteurellaspp. [6, 32, 51, 53, 54, 56, 57, 61, 62]. OF DENTISTS’ OCCUPATIONAL HAZARDS
Among these bacteria, onBseudomonas aerugino$a] AND THE BASIS FOR PREVENTION
and Klebsiella spp. [62] were infectious, while the

remaining species may be significant as a source of General assessment

pathogenic endotoxins and allergens [15].
From the review of microbiological hazards presented
Other bacteria. Non-tuberculosis mycobacteria above, it follows that while performing procedures
(Mycobacterium gordonaeMycobacterium flavescens dentists are exposed to a vast range of harmful
Mycobacterium chelonae Mycobacterium fortuitum microbiological agents which are transmitted either from
Mycobacterium simige which represent a hazard as a patient through blood, direct contact or in the saliva-
potential cause of infections in immunocompromisedroplet mode, or they come from the water system and
people, may occur in biofilms inside dental units [62]. Imiofilm in dental units, and are transmitted in a water-
this environment, other Gram-positive bacteria were alsoplet mode. The most serious risk factors are
found: Streptococcuspp., Staphylococcuspp.,Bacillus  transmitted from a patient, especially through blood. In
spp. andActinomycespp. [6, 32, 51, 54]. the majority of cases, these agents are well known and
effective preventive measures are available. This is not
the case of agents transmitted in a water-droplet mode
which have been studied for a relatively short time, and
the preventive measures are at the stage of testing.
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Assessment of risk factors transmitted from According to Donlan’s and Costerton’s definition [14],
a patient through blood, direct contact biofilm is a sessile community of microorganisms that are
and in saliva-droplet mode irreversibly attached to a substrate and to each other, and

embedded in the matrix of polymeric substances that they

Viruses, especially blood-borne HBV and HCVhave produced, and exhibit an altered phenotype and
viruses, constitute the greatest hazard [34]. Blood-borgenotype properties. As a whole, biofiim is a well-

bacteria have not been reported as a serious risk factmrganized biostructure, compared to higher organisms

but some of saliva-borne bacteria, especlgobacterium tissues, characterised by an easy exchange of genetic

tuberculosis can be an important hazard [20]. material, easy absorption of nutrient substances from
water, and high resistance to unfavourable physical and
Preventive measures chemical conditions, including drying and application of

disinfectants [54]. Isolating properties of the polysaccharide

Preventive measures reducing the risk fronayer and the formation on the biofilm surface of a layer
microbiological factors transmitted from a patient includeof cells specially adapted to decompose harmful
personal protection means (masks, gloves) used bysuabstances, significantly enhance biofilm resistance to
dentist, disinfecting the patient's oral cavity andhemicals [11]. The thickness of the biofilm layer in
sterilization of dental instruments, the use of a rubbelental unit waterlines equals 30-50 um [61].
dam, sterilization of a workplace with UV radiation after
a procedure, protective vaccination of dentists [34, 62Preventive measures
Recently, American specialists, Palenik and Govoni [40],
have strongly recommended immunization of dental Chemical disinfectants removing biofilm are considered
personnel against the following diseases: hepatitis Bye most effective preventive measure [53]. However,
influenza, measles, parotitis, rubella, chicken pox anraofilm is extremely resistant to these substances and in

tuberculosis. practice it is difficult to eliminate. Ketteringt al. [22]
applied 5 different disinfectants and achieved a decrease
Assessment of risk factors transmitted in in biofilm to a level below the recommended ADA norm,
water-droplet mode but did not succeed in removing it completely. The

research of numerous authors show that disinfection with

Water in a dental unit is used to cool handpieces amdoducts containing hydrogen peroxide, if applied
patient’s teeth. It may be delivered to a unit either from regularly at weekly intervals is the most effective [51, 53,
municipal water system or from a special reservoi8]. This was also confirmed in the research by Lirgder
connected to a unit. Within a unit, water is distributedl. [26] using scanning electron microscope. Disinfection
through a system of narrow plastic tubes in which thergith glutaraldehyde T4 also brings good results [36].
are conditions favouring the formation of biofilm Other precautions against bacteriological contamination
consisting of bacteria, fungi and protozoa [53, 54Jof water in dental units include installing special
Microbiological contamination of water in a unit mayprotective valves in handpieces to prevent patients’ saliva
come from 3 sources: primary contamination of municipalenetrate the unit tubing [53].
water, a patient’s saliva retracting through handpieces and
unit waterlines, if there are no protective valves, biofilm REFERENCES

developing in plastic tubing system in a dental unit [53]. , _ , ,
Research conducted in North America has shown thatl: Arauio MWB, Andreana MSS: Ryzyko 1| zapobieganie
. . . . . przenoszeniu choréb zakaznych w stomatologii. Quintessence2002,
the problem of microbiological, mainly bacterial,1gs) 305-312.
contamination of water in dental units is serious and 2. AsensiV, Alvarez M, Carton JA, Lago M, Maradona JA, Asensi
requires comprehensive studies in order to adopt effectivé. Arribas JM: Eikenella corrodensbrain abscess after repeated

; oh ; periodontal manipulations cured with imipenem and neurosurgery.
preventive measures. Wiliamet al. [61] found a high Infection2002,30(4), 240-242.

!evel of baCte”a! qontgmlnatlon of water from dental un't_s 3. Atlas RM, Williams JF, Huntington MK:egionellacontamination
in 150 dental clinics in the USA. Research conducted #1 dental-unit watersAppl Environ Microbiol1995,61, 1208-1213.
121 dental clinics in Canada brought similar results: high 4. Bgagg J: Common infectious disead@ent Clin N Am1996,40,
. . . ; - .
concentrations (.)f baCtena.’ exceedlng.Z cfQ/ml, were 5. Barbeau J, Avezard C, Faucher E, Zalzal S, Prévost AP: Biofilms
observed even in freshly installed units [6]. These Valugs gental units waterlines: Ultrastructural and cytochemical analysis.
exceeded the norm of 200 cfu/ml, proposed by theell Materials1997,7, 135-146.
American Dental Association (ADA) [42]. 6. Barbeau J, Tanguay R, Faucher E, Avezard C, Trudel L, C6té L,

; e ; révost AP: Multiparametric analysis of waterline contamination in
In the light of current knowledge, biofilm is the mOSlgentaI unitsAppl Environ Microbiol1996,62, 3954-3959.

impqrtgnt find most abundant source of micr(')organismsr Beltrami EM, Williams IT, Shapiro CN, Chamberland ME: Risk
persisting in the water of dental units. Extensive growtihd management of blood-borne infections in health care wotkkms.

of biofilm in dental unit waterlines was confirmed byMicrobiol Rev2000,13, 385-407.

; ; :-~3. Borneff M: Hygiene problems in dental practice with special
numerous studies performed with the use of a SCanmra‘lgention to dental unit&Zentralbl Bacteriol Microbiol Hyg [B]1986,

electron microscope [26, 47, 54]. 183 130-152.



Microbiological risk factors in dentistry. Current status of knowledge 163

9. Brook I: Microbiology and management of endodontic infections 36. Monarca S, Garusi G, Gigola P, Spampinato L, Zani C, Sapelli
in children.J Clin Pediatr Den2003,28, 13-17. PL: Decontaminatione del sistema idrico del riunito mediante
10.Chavez de Paz LE, Dahlén G, Molander A, Mdller Adisinfezione e filtrazioneMinerva StomatoR002,51, 451-459.
Bergenholtz G: Bacteria recovered from teeth with apical periodontitis 37. Mortlock SMoraxella catarrhalisbacteraemia in an immunocompetent
after antimicrobial endodontic treatmehitt Endodont 22003,36, 500-  patient in Lahore, PakistaBr J Biomed Sc2004,61, 33-34.

508. 38. Naidoo S: Hepatitis C infection: an overview and implications for
11. Costerton JW, Stewart PS, Greenberg EP: Bacterial biofilms:the oral health worke6ADJ2001,56, 606-609.
common cause of persistent infectioBsiencel 999,284, 1318-1322. 39. Oppenheim BA, Sefton AM, Gill ON: WidespreadLefgionella
12. Cottone JA, Puttaiah R: Hepatitis B infection. Current status ipneumophilacontamination of dental stations in dental school without
dentistry.Dent Clin N Aml996,40, 293-307. apparent human infectiopidemiol Infect1987,99, 159-166.
13.Dobies K, Hezner I: Wirusowe zapalenie watroby typu B - nadal 40. Palenik CJ, Govoni M: An immunization program for dental
jednym z najpowazniejszych probleméw epidemiologicznych w  practicesCompendiun2004,25(Suppl. 1) 17-22.
gabinecie stomatologicznyrlag Stom1993,9, 32-34. 41.Pancer K, Styputkowska-Misiurewicz H, Krogulska B, Matuszewska
14.Donlan RM, Costerton JW: Biofilms: survival mechanisms oR, Mészaros J: Legioneloza w szpitala8lok Oper2001,4, 15-18.
clinically relevant microorganism€lin Microbiol Rev2002,15, 167-193. 42. Pankhurst CL, Johnson NW, Woods RG: Microbial contamination
15.Dutkiewicz J, Jabtoniski L: Biologiczne Szkodliwosci Zawodowe.  of dental unit waterlines: the scientific argumdnt. Dent J1998, 48,
PZWL, Warszawa 1989. 359-368.

16.Dutkiewicz I, Spiewak R, Jablofiski L: Klasyfikacja Szkodliwych 43.Peplonska B, Szeszenia-Dabrowska N: Choroby zawodowe
Czynnikéw Biologicznych Wystepujqcych w Srodowisku Pracy oraz ~ pracownikow szpitali, 200Med Pr2002,53, 369-374.
Narazonych na nie Grup Zawodowych. 3rd ed. Ad punctum, Lublin 44 Peplonska B, Szeszenia-Dabrowska N: Analiza epidemiologiczna

2002. zapadalno$ci na zawodowe choroby zakazne i inwazyjne w Polsce w
17.Dutkiewicz J: Biologiczne czynniki zagrozenia zawodowego: latach 1998-2002Med Pr2003,54, 521-528.

aktualne problemyMed Pr2004,55, 31-40. 45. Pires FR, Santos EBD, Bonan PRF, De Almeida OP, Lopes MA:
18. Gillcrist JA: Hepatitis viruses A, B, C, D, E and G: implicationsDenture stomatitis and salivarfandida in Brazilian edentulous

for dental personnel. Am Dent Assot999,130, 509-520. patients.J Oral Rehabil2002,29, 1115-11109.
19.Grzesiowski P: Profilaktyka wirusowego zapalenia watroby typu 46. Porter SR: Prion disease. Possible implications for oral health

B i C w stomatologiiPoradnik Stomaf002,9, 31-35. care.J Am Dent Asso2003,134, 1486-1491.

20. Harrel SK, Molinari J: Aerosols and splatter in dentistry. A brief 47.Putnins EE, Di Giovanni D, Bhullar AS: Dental unit waterline
review of the literature and infection control implicatiodsAm Dent contamination and its possible implications during periodontal surgery.

Ass0c2004,135, 429-437. Periodontol2001,72, 393-400.
21.Heymann WR, Drezner D: Submandibular abscess caused by48.Reinthaler FF, Mascher F Stiinzer D: Serological examination for
Eikenella corrodensCutis 1997,60, 101-102. antibodies againgtegionella species in dental personndl.Dent Res

22.Kettering JD, Moz-Viveros CA, Stephens JA, Naylor WP, 1988,6, 942-943.
Zhang W: Reducing bacterial counts in dental units waterlines: distilled 49. Scott DA, Coulter WA, Lamey PJ: Oral sheddingH#rpes

water vs. antimicrobial agents Calif Dent Asso002,30, 735-741. simplexvirus type 1: a reviewl Oral Pathol Medl997,26, 1-7.
23.Lewis MAO: Herpes simplewirus: an occupational hazard in  50. Scully C, Smith AJ, Bagg J: Prions and the human transmissible
dentistry.Int Dent J2004,54, 103-111. spongiform encephalopathiésent Clin N An2003,47, 493-516.

24.Li RWK, Leung KWC, Sun FCS, Samaranayake LP: Severe 51.Shepherd PA, Shojaei MA, Eleazer PD, Van Stewart A, Staat RH:
Acute Respiratory Syndrome (SARS) and the GDP. Part Clearance of biofiims from dental units waterlines through the use of
Epidemiology, virology, pathology and general health isdBefent J  hydroperoxide ion-phase transfer catalyQsintessence In2001, 32,
2004,197, 77-80. 755-761.

25.Li RWK, Leung KWC, Sun FCS, Samaranayake LP: Severe 52.Szymanska J: Occupational hazards of dentistry. Ann Agric
Acute Respiratory Syndrome (SARS) and the GDP. Part II: Implicatiorinviron Med1999,6, 13-19.
for GDPs.Br Dent J2004,197, 130-134. 53.Szymanska J: Control methods of the microbial water quality in

26. Linger JB, Molinari JA, Forbes WC, Farthing CF, Winget WJdental unit waterlinesAnn Agric Environ Me@003,10, 1-4.

Evaluation of hydrogen peroxide disinfectant for dental unit waterlines. 54.Szymanska J: Biofilm and dental unit waterlines. Ann Agric
J Am Dent Asso2001,132, 1287-1291. Environ Med2003,10, 151-157.
27.Lodi G, Carrassi A, Scully C, Porter SR: Hepatitis G virus: 55.Szymanska J: Risk of exposure to Legionellain dental practice.
Relevance to oral health ca@ral Surg Oral Med Oral Pathol Oral Ann Agric Environ Me@004,11, 9-12.
Radiol Endod1999,88, 568-572. 56.Szymanska J, Wdowiak L, Puacz E, Stojek NM: Microbial
28. Luck PC, Lau B, Seidel S, Postl U: Legionellen in Dentalenheitequality of water in dental unit reservoissnn Agric Environ Mec®004,
- ein hygienischer RisikoRtsch Zahn Mund Kieferheilkt992,80, 341- 11, 355-358.
346. 57.Tall BD, Williams HN, George KS, Gray RT, Walch M: Bacterial
29.Maciejewska I, Rabenda J: Etiologia, historia naturalna zakazenia ~ succession within a biofilm in water supply lines of dental air-water
i nosicielstwa w chorobie HIV/AIDS (cz. IMag Stomafi999,10, 36-40. syringed.Can J Microbiol1995,41, 647-654.

30.Mati¢i¢ M, Poljak M, Kramar B, Seme K, Brinovec V, Megli¢- 58. Tuttlebee CM, O’Donnell MJ, Keane CT, Russell RJ, Sullivan
Volkar J, Zakotnik B, Skaleri¢ U: Detection of hepatitis C virus RNA  DJ, Falkiner F, Coleman DC: Effective control of dental chair unit
from gingival crevicular fluid and its relation to virus presence in salivavaterline biofilm and marked reduction of bacterial contamination of

J Periodontol2001,72, 11-16. output water using two peroxide-based disinfectahktosp Infec002,
31.Matuszewska R, Krogulska B: Wystgpowanie bakterii z rodzaju =~ 52, 192-205.

Legionellaw wodzie z turbin dentystycznychlag Stoma2000,10, 10- 59.Von Troil-Lindén B, Torkko H, Alaluusua S, Wolf J, Jousimies-

13. Somer H, Asikainen S: Periodontal findings in spouses. A clinical,
32. Meiller TF, Depaola LG, Kelley JI, Baqui AA, Turng BF, Falkler radiographic and microbiological studyClin Periodontol1 995,22, 93-99.

WA: Dental units waterlines: biofilms, disinfection and recurreda®m 60. Wertlake PT, Williams TW Jr: Septicaemia caused\bisseria

Dent Ass0d 999,130, 65-72. flavescens] Clin Path1968,21, 437-439.

33. Messite J, Goldman HS, Taras AA: Dental health care hazards.61. Williams JF, Johnston AM, Johnson B, Huntington MK,
W: Sullivan JB Jr, Krieger GR (EdsElinical Environmental Health Mackenzie CD: Microbial contamination of dental unit waterlines:
and Toxic Exposures2nd ed. Lippincott Williams and Wilkins, prevalence, intensity and microbial characteristitsAm Dent Assoc

Philadelphia 2001. 1993,124, 59-65.
34. Miller CH, Cottone JA: The basic principles of infectious diseases 62.Wroblewska M, Piotrowska E: Etiologia i epidemiologia zakazen
as related to dental practid@ent Clin N Am1993,37, 1-20. w praktyce stomatologicznep: Luczak M, Swoboda-Kope¢ E (Eds):

35. Molinari JA: Hepatitis C virus: emergence of a silent pathagien. Wybrane Zagadnienia z Mikrobiologii Jamy Ustn8p5-367. 1st ed.
Calif Dent Ass0d 999,27, 759-766. Wydawnictwo Czelej, Lublin 2004.



