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sterilisation.7 In the 1990s, particularly 
following the highly publicised case of 
HIV transmission in a Florida dental prac-
tice, attention was drawn to the potential 
for cross-infection by dental handpieces. 
Laboratory studies demonstrated aspiration 
of both dye and microorganisms into the air 
and water lines and the handpiece cham-
ber, and their subsequent recovery follow-
ing re-use of the high speed handpiece.1,8

Concerns over handpiece contamination 
relate to the accumulation of particulate 
matter (débris from restorative materials 
and dental hard tissues),9 microorgan-
isms from the oral cavity (bacteria, fungi 
and viruses),2,10 microorganisms from the 
water and airlines11,12 and collection of 
human tissue (blood, saliva)1 within the 
handpiece chamber, turbine blades, gear-
ing, air and water lines. Dental handpieces 
are extremely diffi cult to clean, inspect and 
sterilise due to the small size and length 
of lumens, intricate working parts (which 
require lubrication) and their inability to be 
readily dismantled. Current recommenda-
tions are that dental handpieces should be 
sterilised between patients.13–15 For sterilisa-
tion to be effective it should be performed 

INTRODUCTION
The introduction of both high and slow 
speed dental handpieces has revolutionised 
dental treatment, allowing for signifi cant 
improvements in restorative dentistry and 
patient care. Their use has, however, been 
accompanied by signifi cant controversies 
regarding their potential for cross-infec-
tion1–3 and the methods available for their 
effective disinfection or sterilisation.4–6

Although autoclavable handpieces 
became more readily available in the 
1980s, the main method for decontaminat-
ing handpieces continued to be disinfec-
tion (of the external surfaces) rather than 

Objectives  To determine how dental handpieces are decontaminated and maintained in general dental practice. Design  Obser-
vational survey. Setting  The survey was carried out in general dental practice in Scotland. Survey visits ran from January 2003 
until the end of March 2004. Methods  Data were collected by interview and observation in 179 dental surgeries in Scotland. 
Results  In virtually all surgeries, handpieces were cleaned before disinfection or autoclaving (99%; n = 177), most commonly 
by wiping the external surface with a cloth impregnated with disinfectant. Most surgeries lubricated their handpieces after 
cleaning and before sterilisation (91%; n = 162), although a number of surgeries (24%; n = 42) also lubricated their handpieces 
after sterilisation. In the majority (97%; n = 174) of dental surgeries, all handpieces were autoclaved after use, most frequently 
(89%; n = 160) in a bowl and instrument steriliser. In 38 surgeries (21%), handpieces were being wrapped (paper pouches) be-
fore sterilisation in bowl and instrument sterilisers. A minority of surgeries (20%; n = 36) had a dedicated handpiece for surgical 
procedures. Conclusions:  The majority of dental handpieces are manually cleaned externally with a disinfectant impregnated 
cloth and processed in a type N (bowl and instrument) bench top steam steriliser. Handpieces are lubricated with non-water 
soluble lubricants at different stages of reprocessing, indicating clarifi cation is required in this area. More work is required by 
manufacturers to establish a validated cleaning and lubrication process to facilitate the sterilisation of handpieces.

following cleaning which, if inadequately 
performed, will compromise the sterilisa-
tion process.16 Effi cient cleaning and lubri-
cation are also important determinants of 
handpiece functionality and longevity.17 
The adherence of dental practitioners to 
the recommendations for sterilising dental 
handpieces has, to date, been investigated 
using postal questionnaires with varying 
response rates.18–20 In order to address the 
shortcomings of previous questionnaire 
surveys, we have previously described 
a methodology for a large observational 
study of decontamination of dental instru-
ments in general dental practice.21 The aim 
of the present paper is to report in detail 
the methods used for decontamination of 
dental handpieces in general dental prac-
tices and the procedures in place for pur-
chase and maintenance of handpieces, as 
recorded using an observational method.

MATERIALS AND METHODS

Survey methodology

The survey was conducted according to the 
previously described method.21 The study 
population comprised all general dental 
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• Uses robust methodology to provide 
a useful insight into dental handpiece 
decontamination.

•  Demonstrates that 97% of dental 
surgeries studied autoclaved their 
handpieces between patients.

•  The variety in processes for cleaning, 
lubricating, packing and sterilisation 
suggests that handpiece manufacturers 
need to clarify and validate their 
reprocessing instructions.
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practitioners in Scotland with a National 
Health Service (NHS) list number. The list 
was used for randomly selecting practi-
tioners to survey. A total of 184 surgeries 
were surveyed, with usable data obtained 
from 179 surgeries.

Data collection
Each surgery was surveyed by an infec-
tion control/decontamination expert and 
an experienced dental practitioner. The 
surveying team interviewed both the den-
tal practitioner and dental nurse. This sur-
vey was concerned with collecting data 
relating to dental handpieces, in particu-
lar: the selection, procurement, cleaning, 
lubrication, sterilisation, maintenance and 
replacement of air turbines and air rotors. 
The decontamination processes under-
taken by the surgery nurse were viewed 
directly by a member of the survey team. 
All data were recorded onto data collec-
tion forms prepared for automated read-
ing.21 The survey visits ran from January 
2003 until the end of March 2004.

Technical requirements 
and guidance

The information recorded on the data 
collection forms was based on a number 
of technical requirements and guidelines 
including SHTM 2030,22 HTM 2030,23 
the Glennie Framework,24 the Medical 
Devices Regulations 2002,25 the Health 
and Safety at Work Act 197426 and 
Management of Health and Safety at Work 
Regulations 1992.27

RESULTS

Dental handpiece purchasing 
and maintenance

Of the 179 dental surgeries surveyed, 
95% (n = 170) had no written policy 
for purchasing handpieces. The member 
of surgery staff with responsibility for 
handpiece purchase was the principal/
partner of the practice in 97% (n = 174) 
of surgeries, 102 (59%) of whom did not 
seek information on handpiece decon-
tamination before purchase. In the vast 
majority of surgeries (96%; n = 172), all 
new handpieces were decontaminated 
before fi rst use.

The most common air turbine brand 
held by the dental surgeries surveyed was 
Kavo (Table 1). Most surgeries (77%; n 

= 138) had purchased a new air turbine 
handpiece within the last 12 months and 
the majority of surgeries (62%; n = 111) 
had serviced their air turbines within the 
last 12 months. The most common brand 
of slow speed (contra-angle) and straight 
handpiece was NSK (Table 1). Most surger-
ies (88%; n = 157) had no written main-
tenance policy for handpieces and only a 

minority (27%; n = 49) performed their 
own handpiece maintenance.

Handpiece cleaning
Virtually all surgeries cleaned hand-
pieces before disinfection or autoclav-
ing (99%; n = 177). The most common 
method of handpiece cleaning used was 
to wipe the external surface with a cloth 

Table 1  Types of air turbines, electric motors and handpieces used in surgeries

Brand of air turbine Number of 
surgeries with 
type of turbine/
handpiece

Median number 
of handpieces 
per surgery

Range of 
number of 
handpieces per 
surgery

Total number 
of handpieces 
across surgeries

Bien Air 12 3 0-6 35

KaVo 91 4 0-9 341

NSK 64 3 0-16 221

Star Dental 12 3 0-4 18

W&H 41 3 0-6 106

Other 18 3 0-5 54

Contra angle handpieces  

Bien Air 14 3 0-6 39

KaVo 58 3 0-8 190

NSK 97 4 0-12 381

Star Dental 1 7 0-7 7

W&H 60 3 0-9 156

Other 18 2 0-6 39

Slow straight handpieces  

Bien Air 11 1 0-2 5

KaVo 52 1 0-2 55

NSK 87 1 0-8 126

Star Dental 0 - - -

W&H 35 1 0-3 36

Other 18 1 0-2 18

Table 2  Methods reported for cleaning handpieces

Method Number (%) of surgeries*

Wipe external surface with cloth 33 (18.4)

Wipe external surface with disinfectant impregnated cloth 85 (47.5)

Place in ‘Assistina’ 5 (2.8)

Place in washer disinfector 1 (0.6)

Place in ultrasonic bath 10 (5.6)

Other (unspecifi ed method) 62 (34.6)

*Some surgeries used more than one cleaning method
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to data collection using postal question-
naires.18–20 It was reassuring to fi nd that the 
vast majority of dental surgeries now auto-
clave dental handpieces after use. Before 
the intense media coverage of handpiece 
sterilisation in the early 1990s, large num-
bers of dentists disinfected rather than ster-
ilised their handpieces. Studies of dental 
practitioners in England, reported in 1995, 
indicated that between 46% (response rate 
of 53% of 500 practitioners)18 and 77% 
(response rate of 74% from 312 practi-
tioners)19 of practitioners were sterilising 
handpieces between patients and our data 
suggest that compliance with this policy 
has continued to improve. Nevertheless, 
a more recent survey of 700 GDPs in 
the Republic of Ireland (response rate of 
40%) reported that 53% did not auto-
clave their handpiece between patients, 
indicating continued reluctance in some 
areas to embrace the need for handpiece 
sterilisation.20

Dental handpieces present a particular 
problem for decontamination because they 
have both external and internal surfaces 
that become contaminated during clini-
cal use. When the air and water delivered 
to the handpiece during operation are 
switched off, the temporary negative pres-
sure induced is likely to result in retraction 
of contaminated fl uid and air along the air 
and water lines into the handpiece.1,2 As a 
result, the lumen and the turbine blades of 
the handpiece become contaminated with 
oral secretions, which may include restora-
tive materials and biological debris such as 
microorganisms, saliva, blood and tissue 
debris. In addition, the air and water lines, 
turbine and drive shafts can be contami-
nated from the source of the compressed 
air and water supply. Dental handpieces 
are used for a wide variety of dental inter-
ventions, some of which can be classifi ed 
as critical,15 and as such handpieces should 
be sterile when used. Guidance from a 
number of organisations has recommended 
that all dental handpieces should be 
sterilised between patients.13–15

In order to facilitate handpiece steri-
lisation and improve the longevity of 
the handpiece, a critical control point in 
the decontamination process is effective 
cleaning.31 At present there do not appear 
to be any validated cleaning processes for 
dental handpieces. Further challenges of 
handpiece decontamination include the 

necessity for air removal from the lumens 
to allow steam penetration, necessitating 
use of a forced air removal stage during the 
sterilisation cycle, ie using a vacuum steri-
liser.13,31,32 The wrapping of dental hand-
pieces and processing in a non-vacuum 
steriliser will also impede the penetration 
of steam into the device.32 This practice 
was identifi ed in a number of practices 
in this survey. At present, vacuum steam 
sterilisers are not widely used in dental 
practice in the UK.33

The stage in the decontamination cycle 
at which handpiece lubrication was under-
taken varied considerably, suggesting 
some confusion in this area. The hand-
piece manufacturers recommend lubricat-
ing after cleaning and before sterilisation, 
although the data from the current study 
indicates that non-water soluble lubricant 
is quite commonly supplied by the manu-
facturers. The use of non-water soluble 
lubricants can impair steam penetration 
into the surfaces of the handpiece and 
there is the possibility that such oil-based 
lubricants could prevent the steam from 
killing bacterial spores.4,16,31

Thus, there are many technological chal-
lenges to overcome before general prac-
titioners have the facility to introduce 
processes that will reliably deliver sterile 
handpieces. In the interim, it appears that 
cleaning the external surface and auto-
claving handpieces after each patient is a 
regular feature of infection control proc-
esses in general dental practice.

In conclusion, using a robust, observa-
tional method of data collection, the policy 
in the majority of dental surgeries exam-
ined is to autoclave handpieces between 
patients as a routine element of the infec-
tion control protocol. This is a very posi-
tive development in recent years and one 
which signifi cantly enhances patient safety. 
However, a number of technological issues 
remain to be resolved before manufactur-
ers’ claims that handpieces are sterile can 
be substantiated. Foremost among these 
is a validated cleaning process coupled 
with appropriate lubrication of the inter-
nal components, development of which are 
the responsibility of handpiece manufac-
turers. An effectively cleaned handpiece 
would then require to be sterilised under 
vacuum conditions to satisfy criteria for 
such devices to be labelled as sterile. Use of 
a vacuum steriliser would have additional 

impregnated with disinfectant (Table 2). 
In a small number of surgeries (3%; n 
= 5), irrigation of the internal lumen of 
the handpiece was undertaken. Following 
cleaning, the majority of surgeries (92%; 
n = 165) inspected the external surface 
of the handpiece for cleanliness and 25% 
(n = 44) of surgeries dried the handpiece 
before sterilisation, usually by wiping 
with a paper towel or leaving to air dry 
in the surgery.

Lubrication of handpieces
Staff in some surgeries (20%; n = 36) lubri-
cated their handpieces following use and 
before cleaning. Most lubricated hand-
pieces after cleaning but before sterilisa-
tion (91%; n = 162), although a number 
(24%; n = 42) lubricated again after steri-
lisation. Most surgeries used the handpiece 
manufacturers’ recommended lubricant, 
none of which were water soluble (source: 
manufacturers’ material safety data sheets 
and websites).28–30

Handpiece autoclaving
The policy in virtually all of dental surger-
ies (97%; n = 174) was to autoclave all 
handpieces after use, with most (89%; n 
= 160) reprocessing handpieces in a bowl 
and instrument steriliser. Staff in some 
surgeries (21%; n = 38) were placing their 
handpieces in paper pouches before sterili-
sation in a bowl and instrument steriliser.

Storage and use of handpieces
Within the surgeries most handpieces 
were stored in a dry and secure location, 
although a number (31%; n = 55) were 
stored on open work surfaces. Before use, 
dentists in most surgeries (71%; n = 127) 
discharged their handpieces to dissipate 
excess lubricant and some (31%; n = 55) 
discharged their handpieces for several 
seconds after use on each patient to reduce 
the likelihood of aspiration of patient 
material into the handpiece. A minority 
of surgeries (20%; n = 36) had a dedicated 
handpiece for surgical procedures.

DISCUSSION
The results of this survey provide a valu-
able insight into handpiece decontamina-
tion in general dental practice in Scotland. 
The data were obtained by observing and 
interviewing dentists and dental nurses in 
a large number of practices, as opposed 
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advantages of allowing handpieces to be 
wrapped before and during sterilisation, 
thereby preventing the possibility of envi-
ronmental recontamination and clearly 
distinguishing processed from unprocessed 
instruments. However, the widespread 
introduction of vacuum steam sterilisers 
into general dental practices remains a 
contentious issue due to increased capital, 
revenue costs and technical requirements 
for periodic testing.
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