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IS FLUSHING OF DENTAL WATER LINES EFFECTIVE IN 
REMOVING MICROBIAL CONTAMINANTS?
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ABSTRACT

 Study was done to determine the role of flushing in removal of free-living protozoa, Legionella spp. 
and heterotrophic plate count bacteria from water used in dental water lines. 

 The samples for the study were taken from three private dental clinics, one public sector and one 
private dental hospitals in Peshawar district of Khyber Pakhtunkhwa, Pakistan. At each dental care 
setting, a sample was taken from dental lines at time zero and then three minutes after flushing them. 
The samples obtained were thereafter analyzed quantitatively for heterotrophic bacteria by utilizing 
aerobic pour plate employing Plate Count Agar (PCA); for Legionella spp. by employing molecular 
procedure involving PCR whereas killed bacteria plate procedure was carried out in order to look for 
free living protozoa. 

 The results of the study showed that the process of flushing was very effective in reducing the level 
of bacteria in dental water lines. The technique was more effective in case of high speed air turbine 
hand piece followed by ultrasonic scalar, triple syringe and oral rinse source respectively. However, 
the flushing method was not effective in reducing the level of free-living protozoa and Legionella spp. 

 It was concluded that flushing dental water lines are quite effective in reducing level of bacterial 
content. Nevertheless, it is not the method to rely upon as a sole technique but should be complemented 
by other methods in order to improve the quality of water being used during dental procedures.
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INTRODUCTION

 Quality of dental unit water has been a matter of 
immense concern in all infection control protocols in 
points of care for dental problems. Flushing has been 
emphasized upon as an important strategy having 
potential to improve the quality of water used during 
dental procedures however recommendations regard-
ing its efficacy have changed with the passage of time. 
According to the recommendations of US Centers for 

Disease Control and Prevention (CDC), dental water 
lines should be flushed in order to remove microbes from 
water used in dental water units.1 However, CDC now 
recommends use of other methods as well in addition 
to flushing in order to improve the quality of water 
used in dental units. According to CDC, the acceptable 
level of number of bacteria {aerobic heterotrophic plate 
count (HPC)} in water used in dental units for cooling/
irrigation during non-surgical dental procedures should 
not be more than 500 CFU/ml. This level was selected 
as a standard on the basis of recommendations for 
acceptable levels of HPC in potable water. In order to 
address this issue, American Dental Association (ADA) 
recommended that acceptable level of bacteria in water 
used in dental units should be ≤200 CFU/ml.2

 Water used during dental procedures has not been 
reported yet to be associated with any significant health 
problems. However, as per infection control protocol, 
presence of microbes in water used during dental 
procedures is never acceptable.2 Legionella spp have 
been reported to transmit via aerosols of potable wa-
ter and the same have been detected in water used in 
dental water lines3-4 where they promote formation of 
biofilms and propagation of free living protozoa. More 
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interestingly, blood analysis of dental care personnel 
demonstrated high antibody titers against Legionella as 
compared to control population.5-6 Legionella spp have 
very conducive environment to proliferate and form 
biofilm in narrow dental water lines housing stagnant 
water for prolonged hours. Previous studies report the 
efficacy of flushing dental water lines in decreasing 
planktonic bacteria levels in the dental lines’ water, 
however this procedure has not been found affective 
against biofilm that forms in these lines.3,7

 Till date, the efficacy of flushing has been deter-
mined by comparing HPC levels in initial and post 
flushing samples of water used in dental lines in dif-
ferent settings. No such study has ever been conducted 
in Peshawar District of Khyber Pakhtunkhwa which is 
the capital of the province and serves a huge population 
of the province including the neighboring country of 
Afghanistan. Moreover, the efficacy of flushing with 
regard to removal of specific pathogens has never been 
assessed. This study was carried out to investigate the 
efficacy of flushing in removing Legionella spp as well 
as free-living protozoa and to assess the overall efficacy 
of three minutes flushing in reducing microbial content 
in water used in dental lines dental care settings of 
Peshawar District of Khyber Pakhtunkhwa.

METHODOLOGY

 Samples for the study were collected from three 
private dental clinics, one public sector and one private 
dental hospitals of Peshawar who were using municipal 
water supply in their dental units. The water samples 
were collected from air/water syringe, high speed air 
turbine hand piece, and ultrasonic scalar and oral rinse 
source. Two samples were collected from each of these 
sources in sterile glass bottles and thereby sealed. After 
collecting the first sample, water was allowed to flush 
for 3 minutes from all the four sources followed by 
collection of second sample from each of these respec-
tively. Each of the prior and subsequent samples were 
sent to Pakistan Council of Scientific and Industrial 

Research (PCSIR) Laboratories Peshawar in order 
to analyze for HPC bacteria, free living protozoa and 
Legionella spp. In order to analyze for HPC bacteria, 
aerobic pour plate employing Plate Count Agar (PCA) 
was utilized which was incubated for 48 hours at 35 
degrees Centigrade8 whereas for Legionella spp. mo-
lecular procedure was carried out.5 A minimum of 10 
ml water sample taken from each source was filtered 
through polyethersulfone-based membrane bearing 0.2 
µm pores.3 Thereafter the membranes were placed in 
2ml of sample water whereas bacteria were dislodged 
from these by vortexing for a period of 1 minute. Mo-
lecular analysis involved used of Legionella PCR kit 
(Perkin Elmer) which detected genus Legionella and 
specifically detected the pneumophilia species.

 In order to analyze water samples for protozoa, 
killed bacterial plate procedure was carried out which 
involved the use of 1.5% agar plates seeded with E.Coli 
and cultured overnight at 35°C. Thereafter the agar 
was exposed to ultraviolet radiations (254nm) for about 
20 minutes, followed by inoculation of the plates with 
20 ml of sample water which was incubated for 5 days 
at a temperature of 20°C. The plates were observed 
daily under the microscope to look for the presence of 
protozoa.

STATISTICAL ANALYSIS

 Significance of flushing in reducing bacterial content 
of dental water lines was determined by carrying out 
statistical analysis. Results were analyzed by indepen-
dent T-test using statistical package for social sciences 
(SPSS) windows version 20. Results were considered 
significant at a p-value ≤ 0.05.

RESULTS

 The effect of flushing in reducing HPC bacteria 
in dental water lines has been shown in Table 1. The 
difference in HPC levels in initial and post flushing 
sample was statistically significant (p=0.01). Out of total 
40 initial samples, 13 (32.5%) were found positive for 

TABLE 1: EFFECT OF FLUSHING ON REDUCING BACTERIAL CONTENT IN DENTAL WATER LINES

Source of sample Initial bacterial count Bacterial count after 3 min flushing P-value
Air water syringe 2.44 log10 CFU/mL 2.12 log10 CFU/mL

0.01
Ultrasonic scalar 2.89 log10 CFU/mL 2.13 log10 CFU/mL
Oral rinse source 2.13 log10 CFU/mL 1.77 log10 CFU/mL
High speed sir turbine 
hand piece

2.99 log10 CFU/mL 1.96 log10 CFU/mL

TABLE 2: EFFECT OF FLUSHING ON OCCURRENCE OF LEGIONELLA AND PROTOZOA 
IN DENTAL WATER LINES

Microorganisms Initial samples positive for 
microbes

Post flushing samples positive 
for microbes

P-value

Legionella spp. 13 (32.5%) 12 (30%) 0.87
Protozoa 25 (62.5%) 25 (62.5%)
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Legionella spp. by employing PCR technique whereas 
12 (30%) of the post flushing samples were found pos-
itive for Legionella spp. So there was no statistically 
significant difference in levels of Legionella spp. before 
and after flushing procedure (Table 2). 62.5% (n= 25) 
of initial samples were positive for protozoa and all of 
them were positive even after 3 minutes of flushing.

DISCUSSION

 This study reports that three minute flushing has 
been quite useful in reducing the level of HPC bacte-
ria in dental water lines. However, it didn’t eliminate 
their presence completely. The results of the current 
study are in support of the previously reported studies 
which are of the view that flushing is quite effective 
in reducing bacterial count. However, the magnitude 
of reduction in bacterial content after flushing was of 
lesser magnitude than those reported in literature which 
might indicate the comparatively poor water quality 
used in this area of the country. However, the bacterial 
count in case of high speed air turbine hand piece was 
comparable to the previously reported studies.9 In the 
current study, flushing was more effective in reducing 
bacterial content in case of high speed air turbine hand 
piece, followed by ultrasonic scalar, triple syringe and 
oral rinse.

 Using PCA procedure, more than 70% of the sam-
ples were below the limit of 500 CFU/ml for drinking 
water levels, after flushing.10 HPC procedures used in 
the study are capable to recover only cultural Plank-
tonic organisms in water whereas bacteria in biofilm 
of dental units need them sloughing off in bulk water. 
Moreover, these HPC procedures are incapable of 
detecting other important water borne pathogens like 
Legionella spp. however, Legionella3-4 and free living 
protozoa11 were present in water used in dental units 
and flushing was found to be relatively ineffective in 
reducing their occurrence. Nevertheless, one of the 
previously reported studies showed the procedure to 
be effective in reducing their content by 66%.12

 In the current study, protozoa occurrence was 
significantly changed in the initial and post flushing 
samples which is supported by the results reported by 
Eugene et al.13 Protozoa are known for their close asso-
ciation with biofilm formation in dental water units14 
and hence warrant use of more effective means other 
than mere flushing in order to counter the issue. Some 
of the studies have reported efficacy of some chemicals 
germicides targeting at inactivating or removing bio-
films in dental water units.2,15

 The results of the present study endorse the lat-
est recommendations of CDC that flushing procedure 
cannot be useful as a ‘stand-alone’ technique to remove 
microbial contaminants from water used in dental water 
lines. Further studies should look for the efficacy of some 
other more efficacious means such as use of chemical 
germicides or more vigorous flushing or combinations 
of both in order to improve water quality in dental units 
as per CDC recommendations.
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