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Abstract: Aerosols generated in dental operations are a source of exposure to
microorganisms proliferated within dental unit waterlines (DUWL) biofilm. It has been
suggested that presence loégionella species in these aerosols may contribute to
potential health hazards for dental staff and patients. The article attempts to provide a
brief overview of the current knowledge abduggionella its prevalence in DUWL,
immunological reactions of the dentists and concepts for prophylakisgiénellain
dentists’ work place.
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INTRODUCTION The Legionellaceae comprises more than 45 species but
Legionella pneumophila isolated fron> 90% of culture
Bacteria of thelLegionella species are small Gram- proven clinical cases with. pneumophilaserogroup 1
negative rods belonging to the family Legionellaceadaeing the most common cause of Legionnaires’ disease
They are intracellular pathogens and in the human bogi6].
develop in the alveolar macrophages, and less frequentlyinfection with theLegionellarod causes legionellosis.
in other macrophages, monocytes and leucocytes. ThElgree clinical types of legionellosis can be distinguished:
are characterized by complex nutritional requirements add sporadic or epidemic infection in the form of
special culture conditions, a long generation time, and loegionellosis pneumonia, described as Legionnaires’
biochemical activity [11]. disease; 2. Pontiac fever - a flu-like form having a mild
Legionellacommonly occurs in natural and artificialcourse; 3. an extra-lung form in immunosuppressed
water reservoirs, less often in soil and organic matter. Ipgtients, often taking a severe clinical course, with the
proliferation is favoured by the water temperature of 25%eptic syndrome, coagulation disorders, acute cardio-
42° C, the presence of algae or protozoa, and calciumwascular deficiency and nephritis [15].
magnesium salt-containing sediments. Legionellosis pneumonia most often occurs in patients
The source of infection may be plumbing water, airwith decreased immunity, chronic diseases of the
conditioning systems, air-moisturising appliances, showergspiratory system, renal deficiency, and old age, as well
fountains, spas equipped with whirling devices and othes in people treated with corticosteroids, tobacco smokers,
mechanisms producing water mist. and alcohol abusers. The highest risk group include
Infection occurs by the inhalation of bacteria-ladepatients taking immunosuppressive drugs or people with
water droplet aerosol or dust, or by choking. The incubatiammunodeficiency. Individuals occupationally exposed to
time is 2-10 days. water aerosols (workers of cooling towers, turbine
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operators, gardeners and others) are also under increaskdyland, and found in 62% the presence.efionellg
risk of infection withLegionella[19]. in 19% the concentration exceeded 100 cfu/ml.
Legionellosis diagnostics is based on serological Legionellae are often found within protozoan cells in
studies of the blood serum to indicate the level alental unit biofilms. Amoebae might serve as a host cells
antibodies, on the patients’ urine analysis to determine tf@r intracellular proliferation and for spreading of
presence of a specific antigen with the immunoenzymatiegionellaspp. [2, 3].
(ELISA) and radioimmunological (RIA) tests and on the In Polish studies to detect and isolate bacteria of the
bacteriological examination of the bronchial tree secretiohggionella species from the dental turbine water,
broncho-alveolar washings, lung biopsy material andegionellawas found in 24.2% of the samples. Among
sputum [16]. the isolated strains, the following serogroups were identi-
High- and low-speed handpieces, ultrasonic instrumerfied: L. pneumophilaserogroup (SG) 1.. pneumophila
and air-water syringes produce air-water aerosols, whiskerogroup 2—14 and othkegionellaspeciesLegionella
may be source of infection. Both the dental team and tleencentration per 1000 ml water was from 1 *-20x 13.
patient are exposed to the infected aerosols by inhalihg pneumophilaconstituted 4% of all isolated bacteria of
them and choking. The air-water aerosol with the droplet®gionellaspeciesL. pneumophilaserogroup 1, the most
of 0.2-5.0um in diameter, can contain, apart from othedangerous to health, made up 13% of isolates [12].
microorganisms,Legionella [17, 18], whose survival  Serological studies conducted over the years have
increases from 3-15 minutes, together with the increaaBowed the assessment of the exposure of a dental staff to
of relative humidity up to 30-80% [4]. The source ol egionella infection. Reinthaleret al. [18] examined
microbial contamination of the water used at the workerum from 107 dentists, dental assistants, and dental
with dental handpieces is the microflora prevalent itechnicians with a test for antibodies teegionella
dental unit waterlines (DUWL). According to ADA [1] pneumophilaSG1-SG6,L. micdadei L. bozemaniji L.
dental unit waterlines are sites for the development dumoffii L. gormanij L. jordanis andL. longbeachae
biofilm of aerobic, mesophilic, heterotrophic micro-SG1+2. 34% of dental personnel showed a presence of
organisms commonly found in fresh drinking wateantibodies td_egionella pneumophilan comparison with

systems, includingegionella. 5% from a control group. Dentists had the highest
prevalence - 50% df. pneumophilaantibodies, followed
PREVALENCE by assistants (38%) and technicians (20%).

Similarly, Licket al.[9] found that in comparison with
Microorganisms present in DUWL have been identified control group of healthy people, dentists had a higher
and characterized in numerous studies [20, 21]. On tpeevalence of antiegionellaantibodies. The difference
basis of the literature, Wirthliet al. [24] listed some of was less in the case of dental nurses and technicians.
the species recovered by flushing from DUWL. Among Pankhurset al.[16] studied blood samples taken from
the Legionellaspecies that had been isolated from dent@46 general dental practitioners in London and Northern
unit waterline are listed:egionella bozemaniLegionella Ireland for the presence of amtegionellaantibodies. The
dumoffij Legionella longbeacha&.egionella pneumophila dentists recruited for the study had spent a mean of 10.8
[23]. years working in the inspected dental surgery. The
Many years earlier, other authors described the resufirevalence of antibodieagainstL. pneumophilain the
of their work on thelLegionella species identified in examined population of dentists did not exceed the
dental unit waterlines. Reinthalet al. [18] reported the background levels seen in a London blood donor control
prevalence of egionellain around 10% of the specimensgroup. In fact, the titres were significantly lower for the
taken from dental turbines, while Borneff [6] found thedentists compared to the blood donors for the
bacteria in around 40%. Oppenhegnal. [13] reported pneumophilsserogroups 3, 6, and 8. These results seem to
that Legionella had been isolated from 50% of theindicate that the risk from potential occupational exposure
specimens taken from the water delivered by air-watéo Legionella was minimal among examined British
syringes and rotary instruments. Luekal. [10] isolated dentists.
Legionellafrom 50% of dental units in 12 dental offices.  Until recently, only little has been known about
Atlas et al. [2] claimed to have detectddegionellain  occupational legionellosis among dentists. Agasl. [2]
78% of the specimens taken. In 8% of the cases theported the case of fatal legionellosis in a California
species isolated wdsegionella pneumophila pneumonjae dentist which was probably due to occupational exposure.
which is highly pathogenic for man and causes
Legionnaires’ disease. ConcentrationsLefjionellaspp. WATER QUALITY AND HEALTH RISK
in dental unit water reached 1,000 organisms per ml or
more in 36% of the samples, and 19% of the samplesThe water used for cooling dental handpieces comes
were in the category of 10,000/ml or aboltegionella from the city water distribution system or containers
pneumophila when present in dental unit water, nevebelonging to a unit. Operating conditions of dental unit
reached concentrations of 1,000/ml or more. Willi@tnal.  waterline are favourable for microorganisms proliferation.
[22] studied 47 dental units installed in a dental centre ithe typical temperature of dental waterlines (23°C)
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combined with Legionellds ability to form biofilms, In the case of using storage tanks, they should be
stagnation of the water in the lines and a low chloringequently washed and disinfected, filled with distilled
residual - all potentially create a unique niche for thesserile water at a temperature not exceeding 20°C.
microorganisms. Detachement of microorganisms from Periodical, adequately frequent monitoring of the water
dental unit biofilm and passing to aerosols produceguality, including bacteria count and detection of
during the work may infect dental staff and patientd.egionella species andPseudomonas aeruginosis
Therefore it is important to guarantee the high quality ofecessary; this concern both the water supplied to
the water coming from: 1. the plumbing system or frorhandpieces and the water used to flush a cuspidor and to
water storage tanks (microorganisms present in water mmse patients’ mouth. Exneet al. [7] suggested
on the inner surface of a tank); 2. a DUWL (microguidelines for hospitals concerning the acceptable number
organisms forming a biofilm on the tube surface and, @ Legionella species bacteria in water samples. The
above, in a tank). The infection from patient to patiemumber ofLegionellacells in a water sample 10100
through repetitive use of handpieces during the work il, is not a reason to limit the use, except in high-risk
also possible. departments, and monitoring should be performed
It is also known that DUWL are contaminated byannually; the number of cells, 207100 ml of water,
numerous species of microorganisms, and it is vergdicates that it should not be used in medical-technical
difficult to demonstrate a clear link between the presenegpliances, and monitoring should be performed twice a
of contamination in the sprays and the spreading gear. The major limitation to the use of the water applies
disease among exposed dentists and patients. A large paren the number dfegionellacells in 100 ml of water is
of the microorganisms isolated from dental unit water amaore than 19
characterised by low pathogenicity, although they may The water in a DUWL should be monitored, and also a
become extraordinary aggressive in the case periodical, appropriately frequent disinfection carried out
immunocompromised hosts. According to Williams [23]with chemical disinfectants and other methods eliminating
these aspects should be taken into serious consideratiom@silm (flushing, using filters, drying, using biocides
dental care centres receive a growing number of patiertd®/-irradiation, etc) should be applied. It is known that
with physiological immunodeficiencies related to age opassing the water at 70—80°C killsgionellarods.
pathological conditions. The immunocompromising The appropriate care for the sterility of the dental
conditions decreasing the resistance to pathogeriandpieces and the application of personal protection
microorganisms are: neoplasia, nutritional deficienciespeasures is necessary.
alcoholism, systemic lupus erythematosus, asthma, cystic
fibrosis, tuberculosis, progressive HIV, and diabetes [14]. CONCLUSIONS

PREVENTIVE MEASURES To sum up, the higher concentration of drdgionella
antibodies repeatedly found in dental personnel in
The aim of preventive measures is to significantly limitcomparison with general population is a further
the proliferation of microorganisms. demonstration that water in dental unit waterlines is
The plumbing water feeding dental units should be gfotential source of infection [8, 9, 18]. Nevertheless, an
appropriate quality, at least as high as potable waterctual, work-related risk to dentists’ health from a
Filtration of water at the point of use with replaceable, irpotential long-term exposure toegionellaseems to be
line, approved, 0.22-micrometer pore size filters igather low and requires further examination.
recommended for minimizing risk to patients and staff in
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