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ABSTR AC T

Concern about cross
contam ination  b etw een  
dental p atien ts prom pted  
in vestigation  o f current 
su ction in g  p ractices. The 
p ossib ility  o f  the suck- 
back phenom enon and  
th e presen ce  o f oral 
bacteria  in  vacuum  lin es  
w ere studied , and dental 
offices w ere surveyed  
concern in g  the u se and  
d isin fection  o f su ction  
equipm ent.

BY MEANS OF THE SALIVA EJECTOR
O.M. WATSON, R.D.H.; R.L.S. WHITEHOUSE, PH.D.

fjp  ecently, considerable attention has been focused on the safety of 
various dental procedures.1 Interpatient contamination via the 
saliva ejector, however, has escaped the spotlight until now.

Since the saliva ejector tip is disposable and the permanent 
rubber or plastic hose attached to the tip draws fluid away from the 
patient, the risk of cross-contamination seems low; cross
contamination would require movement of fluids from the vacuum 
hose into the patient’s mouth.

This study demonstrates that backflow is possible and oral 
bacteria can survive in the vacuum hose. Also, we surveyed 117 
dental offices and found that in 91 percent of these offices, dental 
health care workers asked patients to close their lips around the 
saliva ejector tip. It is this seal that causes the backflow of fluids. 
Only 23 percent of the surveyed offices rinsed or disinfected suction 
lines between patients.

This study documents three critical factors regarding cross
contamination:
** the possibility of suck-back;
™* the presence of oral bacteria in the suction lines of saliva 
ejectors;
*■ the manner in which saliva ejectors are used and disinfected in 
dental practices.

M ATER IALS AND METHODS

We tested 20 dental units in 10 locations (two institutional settings 
and eight private dental offices) to establish that reverse flow from 
the low volume suction line through the saliva ejector tip and into 
the patient’s mouth could occur. Preliminary tests were completed 
with five dental units in the University of Alberta Faculty of 
Dentistry clinic.

The suction lines were rinsed with water and disinfected with a 
solution of sodium hypochlorite (500 milliliters, 20 percent solution 
of commercial bleach, 5 minutes at room temperature). To ensure 
tha t there were no air pockets, about 200 mL of this solution was 
sucked into the vacuum lines, and the valves were closed while the 
ends were submersed in the bleach solution.
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All units leaked when the 
valves were closed and 
continued to aspirate the bleach 
solution slowly. The solution 
was replenished as needed so 
that the tubes remained filled 
for five minutes. After five 
minutes, 500 mL of tap water 
was sucked through the tubes 
to rinse them. Since the tubes 
were treated with an excessive 
disinfection treatment and 
rinsed copiously, this experi
ment was safer than what 
commonly occurs in practice.

About 5 mL red disclosing 
solution was aspirated into each 
low volume suction line through 
a disposable saliva ejector tip. 
The suction was then turned off 
and the saliva ejector tip 
removed. A new clear plastic tip 
was used for each trial. The 
participant was given a sip of 
water to hold in the mouth to 
simulate the need for fluid 
evacuation.

First, as the control, we 
instructed the participants to 
not close their lips around the 
saliva ejector tip. The clear 
plastic tube was observed for 
red dye. Then each participant 
was told to close his or her lips 
around the saliva ejector tip. 
Again, we watched for red 
disclosing solution in the ejector 
tip. The participants expecto
rated onto a white tissue to 
determine if any dye flowed into 
the mouth.

To determine if oral bacteria 
were present in the low-volume 
suction lines, we sampled 13 
dental units at the University of 
Alberta, Faculty of Dentistry. In 
all units, the low volume 
suction had been used within 
one hour of testing.

After turning off the suction 
and removing the disposable 
saliva ejector tip and filtering 
screen, we clamped off the

rubber vacuum line 11 
centimeters below the tip. A 
sterile plastic Pasteur pipette 
was inserted to the 11 cm mark 
and 2 mL of sterile water 
(enough to fill the 11 cm of 
tubing and valve) was injected 
into the tube. The water was 
then drawn back into the 
Pasteur pipette. This rinsing 
procedure was repeated three 
more times with the same 
water, flushing the tubing four 
times. This rinse water was 
placed in a sterile test tube and 
serial one-tenth dilutions were 
made in sterile water to a 10"̂  
dilution using standard 
microbiological procedures.

We used a modified Miles 
and Misra2 technique to 
estimate the numbers of viable 
microorganisms in the samples. 
With calibrated pipettes, two 
drops (each drop measuring 
0.043 mL) of each dilution (10° 
to 10'3) were placed separately 
on each quadrant of duplicate 
blood agar plates.

The liquid was allowed to 
absorb into the medium with 
the lid slightly ajar. The plates 
were then inverted and incu
bated at 35 C for 24 hours. The 
total number of colonies and the 
number of alpha-hemolytic 
colonies (characteristic of the 
oral flora but generally uncom
mon in the environment) were 
counted, and the concentration 
of viable bacteria present in the 
original rinse water Was 
calculated.

To determine the use and 
disinfection of saliva ejectors, 
we conducted two random 
telephone surveys of 117 
Edmonton dental offices. We 
contacted every fifth office on a 
list of dentists practicing in the 
Edmonton area. If that office 
declined to participate, the 
sixth office was called. If that

office refused, the fourth one 
was contacted.

We explained the details of 
the survey and the confiden
tiality of the responses to the 
dental assistant or dental 
hygienist. The survey was 
designed to determine how 
often the low-volume suction 
lines were rinsed or disinfected 
and whether the patients were 
instructed to close their lips 
around the saliva ejector tip.

RESULTS

Our observations confirmed 
that suck-back is possible when 
the patient closes his or her lips 
around the saliva ejector tip. No 
dye was seen in the clear plastic 
saliva ejector tip or in the 
participant’s mouth in any of 
the controls. In the preliminary 
tests at the university dental 
clinic, dye was aspirated when a 
seal was formed around the 
saliva ejector tip, as evidenced 
by expectorating onto a white 
tissue. This dye indicates that a 
reverse flow of liquid from the 
tubing occurred. While it did 
not occur every time a seal was 
formed around the tip, it did 
occur with each of the four 
participants tested in this 
setting. The frequency was not 
recorded in this preliminary 
study.

We completed 97 tests using 
15 dental units at nine other 
locations. We documented 20 
positive tests, cases during 
which dye was aspirated into 
the participant’s mouth. These 
positive tests involved three of 
the five participants and five of 
the nine dental practices.

The test was recorded as 
positive only if dye reached the 
participant’s mouth. Dye often 
flowed into the clear plastic 
saliva ejector tip without 
reaching the participant’s
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mouth. These instances were 
not recorded as positive. In 
some cases, if the tongue sealed 
off the opening of the saliva 
ejector tip and the tip was held 
downward into the patient’s 
mouth, red dye ran into the 
clear plastic tube. When the 
tongue was removed from the 
tip, the red liquid was sucked 
back into the vacuum line and 
did not enter the mouth.

Viable bacteria were 
recovered from all of the suction 
lines. Sixty to 70 percent of the 
organisms recovered were 
alpha-hemolytic, indicating a 
likely oral origin. Eleven of the 
13 dental units produced total 
bacterial counts of 23 to 17,940 
colony forming units/mL of 
original rinse liquid. The other 
two units produced colonies too 
numerous to count in the 
greatest dilution, representing 
numbers in excess of 100,000 
cfu/mL.

Through the phone survey, 
we found that dental staff in 91 
percent of the offices contacted 
asked patients to close their lips 
around the saliva ejector tip. 
Twenty-three percent of the 
surveyed offices reported that 
they rinsed or disinfected 
suction lines between patients; 
41 percent rinsed or disinfected 
the suction lines once a day; 9 
percent rinsed or disinfected the 
suction lines twice a week; 27 
percent rinsed or disinfected the 
suction lines once a week.

DISCUSSION

This study demonstrates that 
liquid from the low-volume 
suction line, beyond the 
disposable saliva ejector tip, can 
enter a patient’s mouth when 
the lips form a seal around the 
tip. This is significant because 
replacing the saliva ejector tips 
between patients and rinsing

the vacuum lines occasionally 
has been accepted by most 
dental professionals as 
sufficient hygienic practice.

The reverse flow documented 
here is probably caused by a 
transient mechanism analogous 
to the surge experienced in 
water pipelines.3 Essentially, 
suction out of the mouth stops 
when pressure in the mouth 
drops below the suction 
pressure, which happens when 
a seal is formed around the tip. 
The decrease of pressure in the 
mouth occurs as fluid continues 
to be removed and is reflected 
in decreasing air density and 
reducing volume.

The pressure differential 
continues once the flow stops, 
resulting in flow acceleration in 
the reverse direction. Fluid 
flows into the mouth until the 
increasing pressure there 
causes the flow to stop. If the 
mouth seal is not broken, the 
fluid flows back out. The flow 
would continue to oscillate back 
and forth with decreasing 
amplitude as friction exerts a 
damping effect. The backflow 
rate depends on the initial 
outflow rate, and the backflow 
duration (period of oscillation) 
also depends on the initial

mouth volume. 
The quality of 
the seal 
formed, which 
causes the 
back suction, 
varies between 
individuals 
and this 
accounts for 
some of the 
variation 
between the 
participants.

Organisms 
of oral origin 
were recovered
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from all of the tested vacuum 
lines, some in very large 
numbers. This study did not 
determine if these organisms 
came from the patient 
previously treated or if these 
organisms were growing in a 
biofilm present in the tubing.

Studies of dental unit water 
lines by Mayo and others4 and 
Whitehouse and others5 found a 
biofilm produced by and harbor
ing bacteria that originated 
from the water supply, but 
found no evidence of alpha- 
hemolytic organisms of oral 
origin in this biofilm. It is 
possible that the viable alpha- 
hemolytic organisms cultured in 
this study were derived from 
the patient previously treated. 
Therefore, under certain 
conditions, material from the 
mouth of one patient may 
remain in the vacuum line of 
the saliva ejector and be 
aspirated into the mouth of the 
next patient treated.

Results of the telephone 
survey indicate that it is 
common practice for dental 
personnel to ask patients to 
close their lips around the 
saliva ejector tip. This seal can 
cause the reverse flow of liquid 
into the patient’s mouth. Our 
survey also confirmed that 
many dental offices don’t rinse 
or disinfect the vacuum lines of 
the saliva ejector on a regular 
basis between patients.

CONCLUSIONS

This study was undertaken to 
determine whether suck-back 
could occur as the saliva ejector 
is commonly used in practice. 
Further studies to examine 
contributing factors such as 
type of units, vacuum level at 
the tip, and so forth, are 
planned.

Further work is also needed
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to determine if 
the oral 
organisms 
recovered from 
the saliva 
ejectors’ low- 
volume suction 
lines were 
derived from 
the previous 
patient or were 
growing in a 
biofilm on the 
inside surface 
of the tubing. The dye 
experiments demonstrated that 
liquid from the suction tube is 
able to reach a patient’s mouth. 
This presents a transmission 
mode between patients of blood 
and possibly infectious 
microorganisms.

To reduce the risk of cross 
contamination, as an immediate 
temporary measure, patients 
should be instructed not to close 
their lips around the saliva 
ejector tips. However, since a 
patient may accidentally form a 
seal around the ejector tip, 
vacuum tubes must be 
effectively disinfected and 
rinsed between each patient. 
Methods to prevent suck-back 
(such as putting a hole in the

saliva ejector tip to prevent the 
generation of the higher 
vacuum in the mouth than in 
the vacuum tube, or insertion of 
a safety valve in the vacuum 
tube to prevent suck-back) are 
being investigated. ■

The opinions expressed or implied are 
strictly those of the authors and do not 
necessarily reflect the opinion or official 
policies of the American Dental Association.
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