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Introduction:
On December 19, 2003, the

Centers for Disease Control and
Prevention (CDC) released the
Guidelines for Infection Control in
Dental Health-Care Settings, 2003.1

This evidence-based document
recommends significant modifica-
tions and updates in the infection
control practices for the dental
profession, and supercedes previous
guidelines published in 1986 and
updated in 1993.2,3  The rationale for
the new Guidelines  is simple and
straightforward. There are approxi-
mately nine million health care
workers (HCWs) in the United States
of which over 500,000 are dental
health care workers (DHCWs),
including 168,000 dentists, 112,000
registered dental hygienists, 218,000
dental assistants, and 53,000 dental
laboratory technicians.1,4 During the
delivery of dental care, these provid-
ers are routinely exposed to an ever-
increasing, evolving, and emerging
assortment of pathogenic microor-
ganisms such as hepatitis B virus
(HBV), hepatitis C virus (HCV),
herpes simplex virus types 1 and 2,
human immunodeficiency virus
(HIV), cytomegalovirus (CMV),
Mycobacterium tuberculosis, staphy-
lococci, streptococci, and other
viruses and bacteria that colonize or
infect the oral cavity and respiratory
tract. Furthermore, transmission of
many of these organisms may occur
in the dental office through multiple
routes of transmission. (Table 1).1,5

Therefore, the Guidelines are
designed to help the HCW prevent or
reduce the potential for disease

The New CDC Guidelines: 2003 Hand
Hygiene and Surgical Procedures

transmission from patient-to-practi-
tioner, from practitioner-to-patient,
and from patient-to-patient, and are
applicable to all dental settings in
which oral health care is provided. A
synopsis of the Guidelines was
presented in the previous FORUM
(Vol. 2, Issue 1). This issue will focus
on the recommendations regarding
hand hygiene, the definition of
surgical procedures, and the hand
antisepsis indicated when performing
surgical procedures.

Table 1 – Potential Routes
of  Transmission of
Pathogens in the Dental
Office1

1. Direct contact with:
a. Blood
b. Oral fluids
c. Other patient materials

2. Indirect contact  with a
contaminated object:

a. Instruments
b. Operatory (dental unit)

equipment
c. Environmental surfaces

3. Droplet contact (spatter
containing microorganisms
generated from an infected
person when coughing,
sneezing, talking, or
generated from dental
procedures and propelled a
short distance) of:

a. Eyes
b. Nose (nasal mucosa)
c. Mouth (oral mucosa)

4. Inhalation of airborne
microorganisms that can
remain suspended in the air
for long periods of time.
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“ Standard Precautions are the cornerstone of  all infection
control programs and should be applied the same way, every
day, for every patient, and must be employed in the care of
ALL patients during delivery of  routine dental care.”

Standard Precautions:
As reviewed in the previous

FORUM, in the new Guidelines, the
term “Standard Precautions” has
replaced “Universal Precautions.”
Standard Precautions combine the
major features of universal precau-
tions and body substance isolation,
and integrate and expand these
elements into a standard of care
designed to protect HCW
(Healthcare Workers) and patients
from pathogens that may be spread
by blood or any other body fluid,
excretion, or secretion.1  Standard
precautions should be used for
every patient and apply to contact
with  blood, all body fluids, secre-
tions, and excretions except sweat
(regardless of whether they contain
blood), non-intact skin, and mucous
membranes.1 Standard Precautions
are the cornerstone of all infection
control programs and should be
applied the same way, every day, for
every patient, and must be em-
ployed in the care of ALL patients
during delivery of routine dental
care. Standard Precautions include:

• Washing hands before and
after every after patient
contact.

• Wearing gloves when
touching blood, body fluids,
secretions, excretions, and
contaminated items.

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

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

• Using care when handling
sharps.

History and Rationale for Hand
Hygiene:

Handwashing is an essential
component of Standard Precautions
and is the single most effective way
to reduce the spread of microorgan-
isms. Historically, the birth of hand
hygiene began in the Lying-In
Women’s Hospital in Vienna in 1847.
In this and other hospitals of the
time, many young healthy women
were delivering normal babies and
then dying several days’ postpartum
due to puerperal sepsis or childbed
fever. As the germ theory of disease
was not known at the time, the
prevailing belief was that puerperal
fever and other epidemics were due
to miasma, “a bad quality to the air”,
but this malady was undoubtedly the
result of bacterial infection.

Dr. Ignaz Semmelweis, an
obstetrician, was perplexed by this
phenomenon and attempted to
determine the cause. He observed
that women delivered by medical
students (who did autopsies) had
higher mortality rates while those
delivered by midwife trainees had
much lower rates of childbed fever.
He was perplexed by the markedly
different fatality rate between the two
groups until a medical resident
lacerated his fingers during an
autopsy of a “childbed fever” victim.
Several days later he became ill with
symptoms similar to “childbed fever”
and died. Semmelweis concluded
that puerperal fever must be conta-
gious and spread by contaminated
hands, primarily after autopsy. He
hypothesized that disinfection of
hands could stop the transmission of
disease from cadaver to pregnant
women and instituted a strict
handwashing policy: everyone was
required to wash their hands with
chlorinated lime water prior to
attending patients. Mortality rates

immediately dropped from 18.3%
to 1.3% and not a single woman
died from childbirth between March
and August of 1848 in
Semmelweis’s division. For his
contribution, Semmelweis is
regarded as the father of modern
infection control.

In the December 2003 Guide-
lines, a number of significant
recommendations regarding hand
hygiene and asepsis were pre-
sented. The importance of hand
hygiene and asepsis cannot be
overstated. The hands of HCWs
are a constant source of contami-
nation in all health care settings,
especially in hospitals. Resultant
nosocomial infections cost millions
of dollars and cause significant
morbidity and mortality. Therefore,
new recommendations to improve
hand asepsis and minimize
microbial contamination of the
hands were published by the CDC
in 2002.6   This document was the
source of the principles of hand
hygiene and asepsis for den-
tistry.1,6

       Normal human skin, including
the hands, is colonized with
bacteria. Total bacterial counts on
the hands of medical personnel,
however, are significantly greater
than non-medical counterparts and
often consist of resistant microbial
species.6 Two types of flora are
found on the hands. The transient
flora colonizes the superficial
layers of the skin and, because it
is so loosely attached, is easily
removed by routine handwashing.
Acquired by HCWs during direct
contact with patients or contact
with contaminated environmental
surfaces within close proximity of
the patient, transient organisms
are most frequently associated
with health-care-related infections.1,6
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The resident flora is attached
to deeper layers of the skin and
is more resistant to removal. If
transient microorganisms are not
removed, they may become part
of the resident flora. Studies
have shown that the hands of
HCWs may become persistently
colonized with pathogenic flora
including S. aureus, gram-
negative bacilli, or yeast. Adher-
ence to recommended hand
hygiene guidelines can signifi-
cantly reduce microbial contami-
nation/colonization of the hands
of HCWs.1,6

Factors That Influence Hand
Contamination
Rings/Jewelry/Fingernails

A number of factors can
increase the potential for hand
contamination in dental and

medical settings. These include
rings, jewelry and fingernails. Studies
have demonstrated that skin under-
neath rings is more heavily colonized
than comparable areas of skin on
fingers without rings.6-9 One study
found that 40% of nurses harbored
gram-negative bacilli (e.g., E.
cloacae, Klebsiella, and
Acinetobacter) on skin under rings
and certain nurses carried the same
organism under their rings for several
months.6,8

In a more recent study involving
more than 60 intensive care unit
nurses, multivariable analysis
revealed that rings were the only
substantial risk factor for carriage of
gram-negative bacilli and S. aureus,
and the concentration of organisms
recovered correlated with the number
of rings worn.6,10  It is not known
whether wearing rings increases the

likelihood of transmitting a pathogen.
Further studies are needed to
establish if wearing rings results in
greater transmission of pathogens in
health-care settings. Rings and
decorative nail jewelry can also make
donning gloves more difficult, and
they may cause gloves to tear more
readily, resulting in contamination
(Figure 1). If it is not removed by
routine hand hygiene, the contamina-
tion can result in acquisition of
microorganisms that may persist for
prolonged periods.6

The 2003 Guidelines reinforce
CDC’s emphasis on the importance
of hand hygiene. For DHCWs it is
recommended that jewelry should not
interfere with glove usage (e.g., ability
to wear the correct-sized glove, or
alter glove integrity) and that keeping
the fingernails short is important
because most microflora on the
hands is found under and around the
fingernails. Therefore, nails should be
short enough to allow DHCWs to
thoroughly clean underneath them
and to prevent glove tears.1   The ideal
length of fingernails is no longer than
one quarter inch.  More importantly,
sharp nail edges or broken short nails
are also likely to increase glove failure
and the risk of microbial contamina-
tion. Long artificial or natural nails
can make donning gloves more
difficult and may cause gloves to tear
more readily. Hand carriage of gram-
negative organisms has been shown
to be greater among wearers of
artificial nails than among
nonwearers, both before and after
handwashing.1 In addition, artificial
fingernails or extenders have been
epidemiologically implicated in several
outbreaks involving fungal and
bacterial infections in hospital
intensive-care units and operating
rooms.1,6  Therefore, the  use of
artificial nails should be discouraged.

Figure 1 – Jewelry should not interfere with
glove usage. Long artificial or natural nails
can make donning gloves more difficult and
may cause gloves to tear more readily.
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Individuals who provide treat-
ment for immunocompromised
patients should refrain from the use
of artificial fingernails. Freshly applied
nail polish on natural nails does not
significantly increase risk compared
to unpolished nails as long as
fingernails are short. However, as nail
polish becomes chipped or pitted, it
may harbor more microorganisms.

The whole concept of hand
hygiene has been greatly expanded.
Handwashing is defined as washing
hands with plain soap and water and
has been the standard practice in
dentistry. DHCWs are more compliant
with routine handwashing than their
counterparts in medical settings.
This is due in part to the design of
dental offices where sinks are central
to the operatory and easily acces-
sible. In hospital/medical settings,
however, sinks are not convenient to
most clinicians. This is a substantial
barrier to routine handwashing;

Table 3 – Hand Hygiene
DHCWs Should:
1. Keep nails short.
2. Avoid wearing rings or

false nails.
3. Perform hand hygiene:

a. Wash hands with:
• Non-irritating liquid soap

(nonsurgical procedures).
• Persistent activity

antimicrobial soap
(surgical procedures).

• Alcohol-based hand rub
(surgical procedures).

b. Before and after treating
each patient.

c. Prior to glove placement.
d. After glove removal.
e. Immediately after skin

contact with blood/body
fluids(s) or contaminated
objects.

f. Before leaving the
operatory.

g. Before touching eyes, nose
or mouth.

h. Before applying makeup/
inserting contact lenses.

therefore, other more accessible and
persistent methods of hand hygiene
were needed. The development of
enhanced hand hygiene with sus-
tained antimicrobial activity such as
the alcohol based handrubs has
resulted in increased compliance with
routine hand hygiene, and decreased
contamination/infection in the
medical setting.6 Extrapolating this
information from medical facilities,
CDC recommends that dental
practitioners practice appropriate
hand hygiene. The preferred method
for hand hygiene depends on the
type of procedure, the degree of
contamination, and the desired
persistence of antimicrobial action on
the skin. Thus, either water with a
plain or an antimicrobial soap or an
alcohol-based hand rub, if the hands
are not visibly soiled, is acceptable
for all non-surgical dental procedures.
A higher level of hand hygiene can
be achieved with an antiseptic
handwash which consists of washing
hands with water and soap or other
detergents containing an antiseptic
agent. The antiseptic handwash is
recommended before any surgical
procedure. The use of an alcohol-
based handrub is the most effica-
cious form of hand disinfection. This
technique involves rubbing hands
with an FDA-approved alcohol-
containing preparation and is recom-
mended before any surgical proce-
dure. Hands that are visibly soiled
should be washed with soap and
water before applying an alcohol
handrub. The antiseptic handwash or
the alcohol-based handrub may be
used for non-surgical dental proce-
dures at the discretion of the clini-
cian. The terminology regarding hand
hygiene is outlined in Table 2.1,6 Hand
hygiene, refraining from the wearing
of rings/jewelry/artificial fingernails,
and fingernails of appropriate length

are all important infection
control measures that can help
minimize transmission of
pathogenic microorganisms in
the dental office (Table 3).

Definition of Surgical
Procedures:

Surgical procedures are
now defined as involving the
incision, excision, or reflection
of skin or oral mucosa that
exposes the normally sterile
areas of the oral cavity (Table
4).1 Examples of surgical
procedures include biopsy,
periodontal/apical surgery,
implant placement, and surgical
extraction of teeth (exposure of

Table 2 – Hand Hygiene
and Asepsis1,6

1. Handwashing
• Washing hands with plain

soap and water.

2. Antiseptic handwash
• Washing hands with water

and soap or other
detergents containing an
antiseptic agent

3. Alcohol-based handrub
• Rubbing hands with an

alcohol-containing
preparation.

4. Surgical hand hygiene/antisepsis
• Handwashing or using an

alcohol-based handrub
before operations by
surgical personnel.
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“ A persistent activity antimicrobial soap or alcohol-based
hand rub should be used before any surgical procedure.”

bone, reflection of surgical flap –
Figure 2). Other routine dental
procedures such as cavity
preparation, scaling and root
planning, and endodontic/
orthodontic/prosthodontic
therapy are considered non-
surgical procedures. Because of
the potential for introduction of
microbial contamination into
surgical sites and normally
sterile areas of the oral cavity,
surgical procedures carry an
increased risk for infection and
therefore require a higher level
of infection control.

Handwashing for a Surgical
Procedure:

The purpose of surgical
hand asepsis is to eliminate
transient flora and reduce
resident flora for the duration of
a procedure and prevent the
introduction of organisms in the
operative wound, should gloves
become punctured or torn. Skin

bacteria can rapidly multiply under
surgical gloves if hands are washed
with soap that is not antimicrobial.

Therefore, an antiseptic with
antimicrobial activity (antimicrobial
soap) should be used before surgical
procedures (Table 4). Persistent
activity refers to prolonged or ex-
tended activity that prevents or
inhibits the proliferation or survival of
microorganisms after application of
the product. Agents used for surgical
hand antisepsis should significantly
reduce microorganisms on intact
skin, contain a non-irritating antimi-
crobial preparation, have a broad
spectrum of activity, be fast-acting,
and have a persistent effect.

Persistence is important because
microorganisms can colonize on
hands in the moist environments
underneath gloves. Antimicrobial
agents/detergents containing
chlorhexidine, iodine and iodophors,
chloroxylenol (PCMX), or triclosan
are an acceptable method for hand
asepsis for surgical procedures.

Alcohol handrubs are efficacious,
convenient, and cost effective. These
products are rapidly germicidal when
applied to the skin, but must include
the addition of chlorhexidine, quater-
nary ammonium compounds,
octenidine, or triclosan to achieve
persistent activity. Use of these
products achieves the most antimicro-
bial activity and the microbial suppres-
sion is sustained for a significantly
longer period of time compared to
handwashing with soap and water or a
persistent activity antimicrobial soap.1,6

A persistent activity antimicrobial soap
or alcohol-based hand rub should be
used before any surgical procedure.1

Use of Hand Lotions:
Healthy, intact skin is the HCWs’

primary defense against infection and
transmission of pathogens. The
integrity of the skin can be compro-
mised by frequent handwashing with
soaps and antiseptic agents. Cracked,
dry skin can cause a shift in the
normal flora resulting in more frequent

Figure 2 – Surgical procedures are now
defined as involving the incision, excision, or
reflection of skin or oral mucosa that exposes
the normally sterile areas of the oral cavity.
Examples of surgical procedures include
biopsy, periodontal/apical surgery, implant
placement and surgical extraction of teeth
(exposure of bone, reflection of surgical flap).
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“ As the microbial world continues to emerge and evolve, so
must dental clinicians continue to improve and enhance the
infection control procedures in day-to-day dental practice.”
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colonization by staphylococci and
gram-negative bacteria. Therefore,
frequent application of lotion is
recommended to minimize the
dryness resulting from frequent
handwashing and to prevent dermati-
tis from glove use. 1,6

As  petroleum-based lotion
formulations can weaken latex gloves
and increase permeability, lotions
that contain petroleum or other oil
emollients should only be used at the
end of the work day.1,6 Therefore, use
of Vaseline to moisten the lips prior to
a dental appointment should be
discouraged. Non- petroleum alterna-
tives should be used.

Table 4 – Surgical Procedures
1. Surgical procedures are now defined as involving the incision, excision,

or reflection of  skin or oral mucosa that exposes the normally sterile
areas of  the oral cavity.

a. Examples of surgical procedures include:
• Biopsy
• Periodontal/apical surgery
• Implant placement
• Surgical extraction of teeth

2. Handwashing for a surgical procedure:
a. A persistent activity antimicrobial soap, or
b. Alcohol-based hand rub should be used before any surgical

procedure.

3. The Purpose of Surgical Hand Antisepsis:
a. Eliminate transient flora and reduce resident flora for the duration

of a procedure.
b. Prevent the introduction of organisms in the operative wound,

should gloves become punctured or torn.
c. Skin bacteria can rapidly multiply under surgical gloves if hands are

washed with soap that is not antimicrobial.
• Therefore, an antiseptic with antimicrobial activity

(antimicrobial soap) should be used before surgical procedures.

Conclusions:
As the microbial world continues

to emerge and evolve, so must dental
clinicians continue to improve and
enhance the infection control proce-
dures in day-to-day dental practice.
The CDC Guidelines provide a critical
roadmap for the profession to follow.
The principles of hand hygiene and
asepsis were reviewed and surgical
procedures defined. The specific hand
antisepsis recommended for surgical
procedures was explained. Following
these recommendations will maxi-
mize office safety and minimize the
risk of transmission of disease in the
dental office.
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Abstracts:
A laboratory-based study to
assess the performance of
surgical gloves
Korniewicz DM El-Masri, MM,
Broyles JM, et al.
AORN J 2003;77:772-779.

Background:
The increase in latex-

sensitive individuals, both health-
care providers and patients, has
forced the replacement of tradi-
tional latex gloves with nonlatex
substitutes. The effectiveness of
nonlatex surgical gloves has not
been thoroughly examined. This
study examined the laboratory-
based performance of latex
compared to nonlatex surgical
gloves.
Methodology:

A laboratory analysis of the
defect rate of 4,006 surgical
gloves from eight manufacturers
(962 latex, 2,046 neoprene, 500
nitrile, and 498 isoprene) was
conducted. Gloves were tested
using the FDA water leak protocol,
which involves filling the glove with
1,000 mL of water, suspending it
for 2 minutes, and observing it for
the presence of leaks. All gloves
used in the study were tested
before entry into stress challenge
and found to be free of defects. To
mimic stress during clinical
procedures gloves were donned
by study assistants who wore no
rings and had finger nails cut
short. Six clinical procedures were
simulated, each was repeated 5
times, and each glove was tested
after each battery of clinical
challenges.
Results:

Failure rates were 1% for
nitrile gloves; 2.9% for latex; 3.1%
for neoprene and 16.3% for
isoprene. Powdered gloves had a
significantly higher failure rate
(6.7%) than non-powdered gloves
(3.1%). Failure rates between the

eight different manufacturers were
significant, with the lowest failure rate
0.4% for a brand and the highest at
7.5%. Manufacturer failure rate was
determined using the same type of
glove. Manufacturers of gloves were not
identified.
Conclusions:

In a simulated surgical stress
protocol, nitrile and neoprene surgical
gloves were comparable to the latex
counterparts. The study suggests that
these products will be as functional in
actual clinical procedures.

Environmental Surface Infection
Control, 2003
Molinari, John, A Compendium (suppl)
2003, 25:30-37

Background:
Environmental surfaces can

become contaminated during the
delivery of dental care with a variety of
body fluids. These include blood, saliva,
and other biological fluids. No data
conclusively links infection of either
dental patients or practitioners to
environmental contamination. However,
many pathogens (bacterial, viral, and
fungal) can survive on environmental
surfaces for extended periods. These
surfaces have been associated with
infection in medical settings. Prudence
dictates that appropriate disinfection of
environmental surfaces be routinely
performed to reduce microbial contami-
nation/cross-infection from inanimate
surfaces within the dental operatory.
Methodology:

A review of the Guidelines for
Infection Control in Dental Health-Care
Settings, 2003 in the area of environ-
mental infection control was conducted
and recommendations based on
scientific and clinical knowledge
reviewed.
Results:

CDC classifies inanimate surfaces
into clinical contact and housekeeping
surfaces. Clinical contact surfaces are

areas of the operatory/surrounding
area that are touched with contami-
nated gloves/instruments/equipment/
etc. during the dental procedure. These
surfaces should be either covered with
an impermeable, disposable barrier, or
disinfected with an EPA-registered
surface disinfectant. The choice of
whether to cover or disinfect is largely
determined by the size of the surface
and choice of the clinician. House-
keeping surfaces that are not touched
by clinicians during delivery of dental
care are minimally contaminated and
require only routine cleaning (soap
and water). The choice of EPA-
registered surface disinfectant
depends on the level of contamination
and personal preference. All surfaces
must be cleaned prior to disinfection;
therefore, an agent that contains both
an acceptable disinfectant and a
cleaning agent would be advanta-
geous. A low level disinfectant may be
used on surfaces not contaminated
with blood; however, an intermediate
level disinfectant (which is labeled
tuberculocidal) should be used if blood
is present or suspected. Contamina-
tion with blood is common during
dental procedures and the majority of
EPA-registered surface disinfectants
are tuberculocidal.  Therefore, when
confronted with a choice of agents,
clinicians may choose to utilize the
intermediate level disinfectant (tuber-
culocidal) product. All chemical agents
must be used with appropriate barriers
and according to manufacturer’s
instructions.
Conclusions:

While the risk for disease trans-
mission may be low, inanimate
surfaces in the dental office become
contaminated and should be routinely
disinfected. Selection of agents is
largely a matter of choice, but use of an
intermediate level disinfectant which is
tuberculocidal may be advantageous
in that they are tuberculocidal and may
be used regardless of the presence or
absence of blood.






