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Infection Control and the Prevention of
Disease Transmission in the Dental Office:

Back to the Basics

By Dr. Louis G. DePaola, D.D.S., M.S.

Introduction

Unfortunately, in today’s society,
infectious disease is a fact of life.
Classical diseases such as hepatitis,
herpes, and tuberculosis, while still
major causes of illness, have been
joined and in some cases super-
ceded by new pathogens such as
West Nile Virus, SARS, and HIV.
These and other newly emerging
diseases are having a dramatic
impact on modern society, including
the practice of medicine and den-
tistry. In most instances the best
management of existing and emerg-
ing diseases is prevention — taking
appropriate preventive measures to
limit the spread of a particular
disease. Examples of preventive
strategies include screening of
blood, mosquito control and strict
adherence to the principles of
infection control in medical and
dental settings. Routine infection
control in the dental office has been
and will be essential for the safe
delivery of oral care. All practitioners
should incorporate recommended
CDC, ADA and OSHA infection
control guidelines into their daily
practice.

The broad area of infection
control, however, is continuingly
evolving, and as new diseases are
discovered, new practices and
devices are implemented to control
their spread. This constant evolution
has resulted in the CDC significantly
updating the existing 1993 recom-
mendations with the new Guideline
for Infection Control in Dental Health-
Care Settings, 2003. This compre-

hensive, evidence-based Guideline
will be published in the fall of 2003.
Detailed information regarding the
changes in this evidence based
Guideline will be forthcoming in
subsequent issues of The Infection
Control Forum. The considerable
time and expense to produce this
document underscores the impor-
tance of infection control in dentistry.
While some components of infection
control may be somewhat complex,
certain basic principles are the
cornerstone for the reduced trans-
mission of disease in the dental
office. What follows is a brief review
of these basic principles underlying
infection control in dentistry.

Why, Who and What?

Why is infection control neces-
sary in dentistry? Dental staff and
patients may be exposed to a wide
variety of pathogenic microorgan-
isms (Table 1) and these organisms
may be transmitted in dental set-
tings.t Mechanisms of transmission
in dentistry include both direct
contact with blood, oral fluids or
other patient materials and indirect
contact with a contaminated object
such as a dental instrument, equip-
ment, or an environmental surface.
Transmissions can also occur by
means of contact with a droplet of
the eyes, nose, mouth or mucous
membranes with spatter (droplets
containing microorganisms) gener-
ated from an infected person and/or
inhalation of airborne microorgan-
isms that can remain suspended in
the air of the dental operatory for
long periods.>2 Therefore, the
answer to the question of why
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“ Each office should have a written Exposure Control Plan
that delineates the office’s policies and procedures
regarding infection control.”

Table 1 —Microorganisms Commonly Encountered
in Dental Practices

* Cytomegalovirus (CMV)
* Hepatitis B virus (HBV)
* Hepatitis C virus (HCV)
* Herpes simplex virus type 1
* Herpes simplex virus type 2
* Human immunodeficiency virus (HIV)
* Mycobacterium tuberculosis
* Staphylococci (Numerous species)
* May be resistant species such as methicillin resistant S. aureus

* Streptococci (Numerous species)

¢ Other viruses

¢ Other bacteria

* Commonly colonize or infect the oral cavity and respiratory tract

* Commonly colonize or infect the oral cavity and respiratory tract

infection control is necessary is quite
clear. Adopting the practices of
infection control prevents disease
transmission to both dental patients
and dental health care workers
(DHCW).

Who is responsible for
infection control in the dental office?
Is it the dentist, the dental hygienist
or perhaps the dental assistant?
The answer is simple: everyone is
responsible for infection control.
Each member of the dental team —
the dentist, hygienist, assistant and
staff — must follow the recom-
mended guidelines. If one member
of the team is not compliant, the
whole team and the patient(s) could
be put at an increased risk for
infectious disease transmission.
Therefore, the entire office must “buy
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into” the program. Education and
training of dental personnel on
infection control principles is essen-
tial to accomplish this task. Each
office should have a written Expo-
sure Control Plan that delineates the
office’s policies and procedures
regarding infection control. Each
team member must know what to
do, how to do it properly and when to
perform a certain task/procedure.
Periodic reviews of the infection
control compliance of each DHCW
can help identify areas of non-
compliance or individuals who may
need additional training or reinforce-
ment of the principles of infection
control.

What should be done to
prevent the transmission of disease
in the dental office? In order to have

disease transmission, certain
conditions must be met. First a
pathogenic microorganism must
be present in sufficient numbers
to cause a disease. Next, the
pathogen needs an environ-
ment, known as the reservoir or
source, that allows it to survive
and multiply. Finally, it must find
a mechanism portal to exit or be
carried from that source.
Reservoirs include people,
plants, animals, blood and other
body fluids, as well as water and
inanimate objects such as
contaminated instruments, table
tops, doorknobs, etc. Contami-
nation of the hands is a com-
mon exit portal. To infect some-
one this pathogen must then
find a mode of transmission and
portal of entry through which the
pathogen may enter the host.
Finally, the host must be suscep-
tible (not immune) to the specific
pathogen. This is known as the
Chain of Infection (Table 2) and
transmission of an infectious
agent can only occur when the
Chain of Infection is intact.
Breaking the chain at any point
effectively prevents disease
transmission. Effective infection
control strategies prevent
disease transmission by inter-
rupting one or more links in the
chain of infection and include:

1. Indicated vaccinations

2. Proper hand cleaning and
hygiene

3. Appropriate barriers
(gloves, mask, eye protec-
tion)

4. Proper cleaning, disinfec-
tion and sterilization

5. Incorporation of safer work
practices, including the use
of safer sharps and safer
sharps disposal devices
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Table 2 — The Chain of Infection

In order to have transmission of an infectious disease all components
must be present and occur in sequential order. Breaking the chain at
any point prevents the transmission of disease.

Chain of Infection

Pathogenic Microorganizm

I_".‘ x.-l
~

Heservolr

Pathogenic Microorganism:

A virulent, pathogenic microorganism (bacteria, viruses, fungi or parasite)
must be present. More virulent and pathogenic organisms are more likely
to cause infection.

Reservoir:

A place where microorganisms can survive and reproduce.
Microorganisms thrive in people, plants, animals, blood and body fluids
including saliva, water and inanimate objects such as contaminated
instruments, table tops, doorknobs, etc.

Portal of Exit:

A mechanism for a microorganism to leave the reservoir such as through
the nose or mouth when someone sneezes or coughs, contacting a
contaminated inanimate object or exposure to blood or body fluid.

Mode of transmission:

The organism moves or is carried from one place to another. The hands
of the health care worker frequently are the mode of transmission of
infectious agents.

Portal of entry:

An opening allowing the microorganism to enter the host. Portals include
body orifices, mucus membranes, breaks in the skin and percutaneous and
mucous membrane exposures.

Susceptible host:

A person lacking immunity or physical resistance to overcome the invasion
by the pathogenic microorganism and who is susceptible to developing
that disease if exposed.
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The most effective way to break
the chain of infection is to incorpo-
rate Standard Precautions into daily
practice (Table 3). Standard precau-
tions combine the major features of
universal precautions and body
substance isolation and integrate
and expand these elements into a
standard of care designed to protect
DHCW and patients from pathogens
that may be spread by blood or any
other body fluid.** Standard
precautions apply to contact with:

1. blood;
2. all body fluids, secretions, and
excretions except sweat

a. regardless of whether they
contain blood;

3. non-intact skin; and
4. mucous membranes. *#

Critical to the successful
implementation of Standard Precau-
tions is the utilization of the same
infection control procedures on
every patient regardless of the
presence or absence of infectious
disease. Many patients are un-
aware of or unwilling to disclose
their disease(s), therefore, the only
way to insure that disease transmis-
sion is absolutely minimized is to
apply one standard for infection
control across the board for each
and every patient contact. Infection
control should be applied the same
way, every day, for every patient.

Elements of Standard Precau-
tions include:

1. Handwashing: A thorough
handwashing should be
performed:

a. Before and after each
patient contact

b. When contaminated with
blood or other body fluids

c. Before touching the eyes,
nose or other mucous
membranes

d. Before inserting contact
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lenses or applying makeup

2. Use of appropriate barriers
including:

a.

d.

Gloves

i. Changed after every
patient

ii. Appropriate in size for
each clinician

iii. Should use heavy duty
gloves for cleanup

iv. Be aware of potential
latex allergy

. Masks

i. Surgical mask approved
by FDA

ii. Filters 95% of particles
3-5 microns in diameter

iii. Worn whenever spray
spatter or aerosol
possible

iv. Changed between
patients or sooner

. Eye protection

i. Worn whenever spray
spatter or aerosol
possible

ii. Adequate sideshields
mandatory for maximal
protection

Gowns

i. Worn whenever spray
spatter or aerosol
possible

ii. Should cover street
clothing; short sleeves
inappropriate

3. Proper handling of
instruments and other patient
care equipment:

a.
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Instruments/devices

i. Should be properly
cleaned to remove
bioburden

ii. Any instrument that
penetrates tissue or
touches mucous

membranes and/or

non-intact skin

(including dental

Table 3 — Standard Precautions

Standard precautions combine the major features of universal
precautions and body substance isolation.

Universal Precautions

Universal precautions were based on the concept that all blood, and body
fluids that might be contaminated with blood, should be treated as
infectious because many patients with bloodborne infections are
asymptomatic or unaware that they are infected. These include preventive
practices used to reduce blood exposures and minimize the spattering of
blood (dental dam); handwashing; and the use of protective barriers, such
as gloves, masks, protective eyewear, and gowns.'

Body Substance Isolation

Body substance isolation protects against pathogens that may exist in
body substances and applies in all patient encounters regardless of the
diagnosis — the same way, every day, for every patient. The application of
gloves for contact with moist body surfaces and areas of non-intact skin,
gowns when in contact with body secretions, and mask when in danger of
contact with droplet secretions and/or spatter, prevents the
contamination of both health care worker and patient. '

Standard precautions apply to contact with:’
* Blood;
All body fluids, secretions, and excretions
* Except sweat, regardless of whether they contain blood;
* Non-intact skin;
* Mucous membranes.

Standard Precautions: A Combination of Universal
Precautions and Body Substance Isolation Practices

* Standard precautions are employed in the care of ALL patients in
the delivery of routine dental care.

* Wash hands before and after every after patient contact.

* Wear gloves when touching blood, body fluids, secretions,
excretions and contaminated items.

* Wear a mask and eye protection, or a face shield during procedures
likely to generate splashes or sprays of blood, body fluids,
secretions or excretions.

* Handle used patient-care equipment and linen in a manner that
prevents the transfer of microorganisms to people or equipment..

* Use care when handling sharps .

* Use a mouthpiece or other ventilation device as an alternative to
mouth-to-mouth resuscitation when practical.

Standard precautions are employed
in the care of ALL patients!
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“ Constant vigilance and revision of infection control procedures

to protect against bloodborne and other pathogens is necessary

as new agents emerge and new scientific information is learned

about existing microorganisms.”

handpieces)
should be sterilized
b. Patient-care
equipment should be
disinfected with
an EPA-registered
surface disinfectant
c. Sterilizers
i. Must use FDA
approved device
ii. Use biological
monitor
at least monthly
4. Environmental control:
a. Maintain a clean, safe
environment
b. Non-critical surfaces
(touched by blood/
other fluids) should be
cleaned and
disinfected with an
EPA-registered surface
disinfectant.
Tuberculocidal agents
are preferred.
5. Injury prevention:
a. Safe handling of
sharps
i. Do notrecap
needles by hand
ii. Use recapping
devices
b. Place used sharps in
puncture proof
containers
i. Sharps containers
should be readily
available
ii. Do not overfill
c. Consider the use of
engineered safe
sharps
Again, these Standard
Precautions should be employed
for all patients.

Conclusions

Each and every member of
the dental team is responsible
for infection control and the

reduction of the potential for disease

transmission in the dental office. By

incorporating the essential compo-
nents of Standard Precautions into
daily practice, clinicians can maxi-
mize safety and minimize the
potential for the spread of disease.

An overview of the basic Standard

Precautions and infection control

practices recommended in dentistry

was provided and these should be
implemented into each dental
practice.
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Background:

Incorporation of infection control
precautions has become the
standard of care to protect dental
providers and their patients from the
transmission of disease in the dental
office. Constant vigilance and
revision of infection control
procedures to protect against
bloodborne and other pathogens is
necessary as new agents emerge
and new scientific information is
learned about existing
microorganisms.

Types of Studies Reviewed:
Medical and dental infection
control Guidelines from the first ADA

recommendation in 1970 to current
CDC Guidelines addressing
prevention of the spread of a variety
potentially infectious body fluids were
reviewed.

Results:

After review, the long-standing
concept of universal precautions
(UP) that applies principally to
bloodborne diseases should be
modified to include body substance
isolation (BSI) which covers a much
broader range of body fluids.
Combining the principles of UP and
BSI results in a more
comprehensive infection control
protocol termed Standard
Precautions (SP). SP affords
maximal protection of DHCWs by
protecting against bloodborne,
respiratory, contact and other
exposures during the delivery of
dental/medical treatment.

Conclusions:

Incorporation of SP will help
protect dental practitioners from the
ever-increasing number of emerging
non-bloodborne pathogens.

Ravis SM, Shaffer MP, Shaffer CL,
et al. Glutaraldehyde-induced and
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“ Water-borne infections are serious problems and can
cause considerable morbidity and even death.”

formaldehyde-induced allergic
contact dermatitis among dental
hygienists and assistants. JADA
2003; 134:1072-1078.

Background:

An emerging body of evidence
suggests that health care workers
(HCW) have an increasing incidence
of reactions to glutaraldehyde and
formaldehyde. Due to the nature of
dental practice, dental health care
workers (DHCWSs) may be especially
prone to this phenomenon.

Methods:

101 dental assistants and
hygienists were compared to 51
matched, non-dental professionals
(NDP) by patch testing for
glutaraldehyde-induced and
formaldehyde-induced contact
dermatitis (CD). The cohorts were
evaluated for correlation between CD
and safe handling of sterilizing
solutions. The dental population was
predominantly female 100/101, had
worked a mean of 11 years in
dentistry and 79.2% had known
exposure to sterilizing solutions. The
remaining 20.8% could not provide a
definitive known exposure. Patch
tests were evaluated at 48 and 96
hours and the reactions, if any, were
graded from 1 (allergic reaction) to 6
(no reaction)

Results:

Among the DHCWSs, 10.9% (11/
101) were clearly allergic to
glutaraldehyde and 2% (2/101) to
formaldehyde. 4% (4/101) had
guestionable allergic reaction to
glutaraldehyde. In the NDP group 2%
(1/51) were clearly allergic to
glutaraldehyde and 2% (1/51) to
formaldehyde. This difference
(10.9% vs 2.0%) was statistically
significant (P=.02). No cross
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reactivity between glutaraldehyde
and formaldehyde was detected.
None of the DHCWs who were
sensitized and displayed CD had
received training on the safe
handling of sterilizing solutions and
wore latex (9/11) or vinyl gloves (2/
9) when using these agents.
Appropriate training and the use of
nitrile gloves, or both, significantly
reduced the incidence of adverse
reaction (P=.04).

Conclusions:

The rate of CD was eight-fold
higher in DHCWs than NDP
(P=.02). Safety training was
inadequate. Safety training and
appropriate barriers should be
provided to DHCWs who handle
these chemicals.

Molinari, J. Contaminated water:
Historical and ongoing infection
potential. Compendium 2003;
24(6):442-444.

Background:

A clean and safe supply of
drinking water is essential for
human health and survival.
Numerous processes such as
straining, boiling, filtering and most
recently chlorination of water have
been implemented to achieve this
goal. Unfortunately, despite these
efforts, a large group of pathogens
has been shown to be transmitted
by municipal water.

Discussion:

Water-borne infections are
serious problems and can cause
considerable morbidity and even
death. The cryptosporidium
contamination in Milwaukee in the
1990s dramatically illustrated the
vulnerability of community water

systems to microbial invasion
and proliferation. Evidence has
shown that numerous
pathogens thrive in a water
environment, including
pathogens such as: P.
aeruginosa, E. coli, Salmonella
spp, V. cholerae, Shigella spp,
and L. pneumophila.
Furthermore, health care
facilities are susceptible to
water-borne infections and
many of these microorganisms
are capable of forming biofilm.
Once in the biofilm state the
microbes are protected and
very difficult to eradicate.
Biofilm also forms readily on
medical devices such as
catheters, artificial prostheses
and pacemakers increasing
the risk of hospital-based
infection. Dental unit waterlines
are frequently colonized by
biofilm, and while the infectious
sequelae have not been well
documented, evidence
suggests that pathogens are
transmitted by the same
pathway in both medicine and
dentistry.

Conclusions:

Water can be a source of
pathogenic microorganisms in
both community and medical/
dental health care settings.
Technologies should be
developed to manage water-
borne and biofilm-mediated
colonization of medical devices
including dental unit waterlines.

Guay A. Dentistry’s
response to bioterrorism: A
report of a consensus
workshop JADA 2002;
133:118-1187.
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Background:

In March, 2003, the
American Dental Association,
in collaboration with the
United States Public Health
Service and the Centers for
Disease Control and
Prevention (CDC) sponsored
a two-day symposium entitled
“Dentistry’s Role in
Responding to Bioterrorism
and Other Catastrophic
Events”. This symposium
was designed to present an
overview of the current status
of the bioterrorist threat, and
to cooperatively gain insight
into the manner in which the
dental profession might play a
role in the event of a biological
incident.

Conclusions:

In the event of a
bioweapons release,
dentistry could play a role in
education, detection,
diagnosis, surveillance,
notification, treatment,
distribution of medications/
vaccines, decontamination
and forensics. All local dental
societies should be
encouraged to develop and
plan to respond to disasters
such as a bioterrorist attack.
Educational programs should
be developed to train dentists
and staff in emergency
management techniques.

Practice Implications:

Dentistry has enormous
assets in expertise, personnel
and facilities that can be used
to respond to a major
bioterrorist attack on
American soil.
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Frequently Asked Questions:

QUESTION: What is the difference
between a critical, semi-critical and
non-critical dental instrument?

ANSWER: Medical devices, which
include instruments, dental
handpieces, devices and equipment
are categorized by the Spaulding
Classification.! First proposed by Dr.
E. H. Spaulding, this classification is
widely accepted and is used by both
the Food and Drug Administration
(FDA) and the Centers for Disease
Control and Prevention (CDC) to
determine the degree of sterilization/
disinfection required for dental/
medical devices. Spaulding divided
devices into three categories
depending on the potential risk for
infection associated with their
intended use: critical, semi-critical and
non-critical. Critical items enter
normally sterile tissue or the vascular
system. These items are used to
penetrate soft tissue or bone and
carry the highest risk for infection.
Therefore, all critical devices must be
sterilized (destruction of all microbial
life including resistant bacterial
spores) by heat. A device that touches
or contacts a mucous membrane or
non-intact skin is classified as semi-
critical. There is less risk for infection
with semi-critical items, but heat
sterilization or high-level disinfection is
indicated. As most semi-critical items
in dentistry are heat tolerant, it is
recommended that they should also
be sterilized using heat. If a semi-
critical item is heat sensitive, it should,
at a minimum, be treated with high-
level disinfection. Although dental
handpieces are by definition
considered a semi-critical item, they
should always be heat-sterilized
between patients. The last category,
non-critical, refers to devices that only
touch intact skin. Such contact has a
very low risk for infection and cleaning
and disinfection with low-level
disinfectant is suggested.

1.Favero MS, Bond WW. Disinfection of medical and
surgical materials. In: Block SS, ed. Disinfection,
Sterilization and Preservation. Philadelphia, Lippincott
Williams & Wilkins; 2001:881-917.

QUESTION: What is the best way to

sterilize burs?

ANSWER: The dental bur is one of the

most commonly used devices in
dentistry. Sterilization of burs,
however, can be problematic. In order
to sterilize an item, it must be free of
all bioburden (fragments of tissue,
tooth, restorative material, etc.). The
design and construction of a bur with
multiple flutes and grooves makes this
very difficult. Furthermore, metal
fatigue and deterioration can occur on
the cutting surfaces of some carbide/
diamond burs after repeated usage
and sterilization, which may lead to
breakage during patient treatment.
Therefore, it may be more practical to
consider burs as single-use devices
whenever possible. Effective, single-
use disposable burs and diamond
burs are available from multiple
manufacturers. Depending on the
use, a bur can be a critical or semi-
critical device. When a bur enters a
sterile tissue or is used to penetrate
soft tissue or contact bone, it
becomes a critical device and should
be sterilized by heat. Semi-critical
situations would arise from burs used
to adjust prosthesis, fabricate
temporaries, etc. As long as the bur
does not enter a sterile tissue,
penetrate soft tissue or contact bone
it remains a semi-critical item. Heat
sterilization, however, is still
recommended but semi-critical burs
can be immersed in liquid chemical
germicides registered by the FDA as
sterilants. (e.g., glutaraldehyde,
peracetic acid, and hydrogen
peroxide). Manufacturer instructions
for the use of the chemical sterilants/
high-level disinfectants must be
followed precisely (e.g., dilution,
immersion time, temperature) and
proper safety precautions should be
utilized. When a bur is to be
sterilized, all of the bioburden and
debris must be thoroughly cleaned
from the flutes prior to processing.
Failure to do so results in inadequate
sterilization. Use of siliconized bur
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