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Aim: To write a review on cross infection in dental clinics.

Background: Cross infection is the transfer of harmful microorganisms usually bacteria
and viruses between patients. The spread of infection may be direct or indirect. Indirectly
the infection can spread through contaminated hand pieces and aerosols. Most carriers of
infections are unaware of their condition and therefore it is important that prevention of
cross infection routine is adopted for all patients.

Materials and Methods: Reviews on cross infection in dental clinics were collected from
Journals with a PubMED, Science Direct and Scopus Index. Results: The articles collected
were about the modes of transmission and the prevention and control measures on cross
infection in dental clinics around the world.
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INTRODUCTION

What is cross infection?

Cross infection can be defined as the transmission of
infectious agents between patient and staff within a clinical
environment. "' Transmission may result from a person to
person via contaminated objects. Transmission of infection
from one person to another requires a source if infection.
The infective agent is transmitted through blood, droplets of
saliva and instruments contaminated with saliva, blood and
tissue debris.”) The patient’s oral microorganisms can be
spread either by direct or indirect contact, droplet inhalation,
or by inoculation.The risk of transmission or hepatitis C is not
fully evaluated, but dental personnel have a high frequency of
antibodies to this virus, suggesting that exposure has
occurred. Failure to adequately clean, disinfect and/or sterilize
dental instruments contaminated with pathogenic organisms
from a previous patient will endanger subsequent patient. !
This route of pathogenic microorganisms transfer is known as
cross-contamination and the resulting infection is referred to
as cross-infection. The highest potential for cross infection is
between dentists, surgery assistants and patients because
blood, saliva and contaminated instruments are present.

Modes of Transmission

Due to the nature of their profession, dentists and dental
assistants should not forget the risk of treating patients with
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and patients may be exposed to pathogenic microorganisms
localized in oral cavity and respiratory tract including
cytomegalovirus (CMV), HBV, HCV, herpes simplex virus
(HSV) type 1 and 2, HIV, Mycobacterium tuberculosis,
staphylococci, streptococci and other viruses and bacteria®
Research has shown that infective hazards are present in
dental practice, because many infections can be transmitted by
blood or saliva through direct or indirect contact, droplets,
aerosols, or contaminated instruments and equipment.’ All
dental personnel are at risk, including dentists, nurses, and
hygienists, who may transmit infectious diseases to patients
by the use of contaminated dental instruments or hands.

Previous seroepidemiological studies have confirmed these
occupational hazards, showing higher concentrations of serum
antigen and antibodies for hepatitis B,*’ hepatitis C,'*''and
Legionella spp,'? in dentists than in the lay population and an
increased prevalence of respiratory infections” and
symptoms' possibly related to aerosols. Previous studies have
shown extensive contamination of water in dental units, not
only with water saprophytes, but also with some potentially
pathogenic ~ microorganisms such  as  Legionella
pneumophila,” and Pseudomonas aeruginosa.'®'" Bacterial
counts as high as tens of millions of colony forming units/ml
(cfu/ml) have been reported. These counts far exceed the 200
cfu/ml goal for aerobic mesophilic bacteria suggested by the
American Dental Association for dental surgery."

Concerns about control of infection in dentistry have been
heightened by a report of transmission of human
immunodeficiency virus (HIV) from an American dentist to
five of his patients.'”?® Centers for Disease Control and
Prevention.  Possible  trans-  mission of  human
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immunodeficiency virus to a patient during an invasive dental
procedure.

There is compelling evidence, however, that six patients of an
HIV-infected dentist from Florida were infected with HIV at
the dental practice. The dentist’s HIV strain and that of the
patients was virtually identical and the patients possessed no
other risk factors for HIV.1*!)

Prevention

The use of procedures to control infection and universal
precautions in the dental surgery is effective in preventing
microbial pollution and cross contamination and is strongly
supported by organizations such as the Centers for Disease
Control and Prevention, the American Dental Association,
schools of dentistry, and many other health agencies and
professional associations.”” There are basic standards set for
the prevention and control of infections in the dental
workplace. These include vaccination against hepatitis B
virus, use of protective barriers, sterilization of all invasive
instruments and taking a thorough medical history for all
patients, 1!

Early studies indicate that compliance of the dentist with
these guidelines was not satisfactory.***! One of the factors
that can bring about change in compliance is patient’s
expectation. This expectation can be influenced by the media,
cultural mores, as well as the patient’s level of education.*
One aspect of infection control that a patient can assess is the
use of barrier materials such as gloves and surgical
facemasks. It is important that patients recognize the need for
use of these materials during dental treatment and feel
comfortable when the dentist uses such materials. Some
dentists have actually indicated that patients unease with the
use of these materials is a factor in non-compliance with their
use.

Knowledge of patients regarding sterilization methods used in
the dental clinic was assessed by indicating one or more of
five different methods listed. Eighty- two (36%) of the
respondents felt that instruments should be sterilized by
boiling, while 29.3% (n=67) had no idea of how instruments
should be sterilized. There are two reasons why dental health
care workers must wear operating gloves: to prevent
transmission of infection from the operator’s hands to the
patients, and to prevent contact of blood and saliva with the
operator’s hands”’

The study conducted by O Sofola, O G Uti and Onigbinde
Lagos, Nigeria reveals the relative ignorance of Nigerians on
measures for preventing cross-infection in the dental clinic.
There is evidence of high frequency of use of gloves by
dentists (83.6%) compared with theof use facemasks (37.1%).
This may be a factor of unavailability as it was found that the
private dental clinic had a significantly higher frequency of
usage compared with the public hospitals. (23]

Patientsattitude to the use of the barrier methods could also be
a determining factor. The use of gloves was popular among
the patients in this study. Almost all, 98.6% (n=225)
considered the use of gloves as 8 necessary and in other
studies nearly 60% of all respondents expected the dentist to
wear a new set of gloves while treating each patient.”

The potential air contamination of dental surgeries by
infectious aerosols has also been pointed out by the Centers

for Disease Control and Prevention in Atlanta, which
recommend that all sources of blood contaminated splatter
and aerosols be minimized with rubber dams, high velocity
evacuation, and proper positioning of the patient.!**)

To minimize the risk of cross infection in the dental office,
specific recommendations have been issued by professional
health agencies. These recommendations include routine use
of barrier techniques (gloves, masks), heat sterilization of
dental instruments, vaccination against HBV, and the
universal precautions. Dentists’ compliance with these
recommendations and infection control programs (ICP) has
been recently studied in different parts of the world.**""!
These investigations indicate that there are gaps in some
dentists’ knowledge regarding modes of transmission of
infectious diseases, the risk of infection from needle stick
injuries, and awareness that general measures that protect
against HBV transmission are sufficient to protect against
HIV. However, dentists working in hospitals and dental
schools are more likely to adhere to ICP than private sector
dentists because institutions usually have occupational health
policies related to infection control.** The role of the dental
assistant is vital to the process of infection control; however,
the adherence of this particular group to these guidelines is
inadequate because they receive less formal training than
provided for dentists.*

Infection control forms an important part of practice for all
health care professions and remains one of the most cost-
beneficial medical interventions available.”” This is the first
study conducted to assess the compliance of general dentists
working in private clinics in Jordan with infection control
procedures that are designed to reduce the risk of transmission
of a variety of microorganisms to dental team and patients.
We studied infection control in private clinics because they
often lack hazard risk instructions or occupational health
policies that are more commonly available in universities and
hospitals.

The response rate to the questionnaire in this study (91.66
percent) was higher than or comparable to previous
studies.**** This high rate is due to the importance of the issue
of infection control in dental practice.** Despite the fact that
all DHCW should wear gloves to prevent the transmission of
infection to patients and to prevent the contact of the
operator’s hand with blood and saliva, only 81.8 percent of
dentists in this study reported that they wore and changed
gloves.”* In this study, 54.5 percent (60/110) wore and
changed masks during treatment and between patients, in
comparison to 75 percent in Kuwait,” 64.8 percent in New
Zealand,” 74.8 percent in Canada,’® and 76 percent of the
community GDPs and 29 per- cent of the private GDPs in
Sweden.’’ Some dentists who participated in the study
commented that wearing masks is not as critical as wearing
gloves in dental treatment. All dentists changed saliva
ejectors, and almost 96 percent changed burs and extraction
instruments between patients.”* Although these precautions
should be standard procedure for dentists, there were still
about 4 percent of dentists, primarily older practitioners, who
thought that cleaning burs and instruments with a disinfectant
before providing dental treatment for other patients was
satisfactory. This finding demonstrates the lack of awareness
about cross infection, particularly among dentists who
graduated from dental school many years ago.
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Control measures

American Dental Association (ADA) requires the adoption of
the concept of universal precautions (a set of cross-infection
measures for all the patients, considering every patient as
possibly infectious). All personnel involved in the practice of
dentistry must understand the risk involved, and should fully
conversant with the procedures employed in cross-infection
control. One exception to the concept of universal precautions
is the treatment of potential carries of transmissible
spongiform encephalopathy (TSE). The transmissible agents
thought to be responsible for this disease are proteins called
prions. In order to destroy prions, steam sterilization for 18
minutes is recommended. The alternative is to destroy all
instruments used on a patient suspected of carrying TSE.
In practice there are very few patients in this category, and so
apart from the sterilization procedures called universal
precautions fro cross-infection. At present there is no
evidence that TSE could be transmitted by simple dental
procedures. °*

The universal infection control rules should encompass six
aspects: routine patient evaluation, personal protection with
barrier techniques, instrument sterilization - including
sterilization control, surface and equipment disinfecting,
asepsis in the laboratory and appropriate disposal of
contaminated waste including sharps.”® Disinfection is
defined as the removal or killing of all pathogens, but not
spores. Ideally, all vegetative microbes should be killed, but a
reduction in the number of pathogens to a level that is
unlikely to cause infection is acceptable. The methods of
disinfection are heating (by Pasteurization or by boiled in
water), using ultrasonic, or using chemical solutions."*!

Impressions are a potential vehicle in transmission of
infectious agents. Moreover, casts produced from
contaminated impressions may themselves be contaminated
because microorganisms are able to migrate from the
impressions into the casts, while setting occurs
The disinfection of impressions, and other laboratory
fabricated material, is more difficult and requires immersion.
The agent chosen must have a deleterious effect on the
dimensional stability of hydrocolloids, and must act in a
reasonable time (in practice this is about 15-30 minutes).
Irreversible hydrocolloid is capable of resisting contamination
by viruses and saliva when the disinfectant iodine or
chlorhexidine is added to the water being used to mix the
material. Accurate casts can be obtained when either of the
two disinfectants is incorporated into the alginate impression
material. (**!

In this study, 80% of dentists preferred to clean handpieces by
wiping them with disinfectants, but only 17.8% of them stated
that they preferred autoclave for sterilize handpieces. !
However, it is known live blood cells and bacterial and viral
particles can survive inside handpieces even after thorough
disinfection. **! The use of non-disposable syringes means
that needles must be re-sheathed in order for the syringes to
be dismantled and the appropriate parts autoclaved. It is
during re-sheathing and disposal of the needles that the
majority of needle stick injuries occur, especially when done
frequently in an environment with trainees and students.!*”!
The injuries occur at a time when the syringes are most likely
to be contaminated, having been in the patient’s mouth. It is
well known that needle stick injuries can result in
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transmission of blood borne viruses, including HIV, hepatitis
B and C. A survey of occupational injuries in a London
teaching hospital in 1994 showed that 7% of exposures
involving blood or body fluids were positive for at least one
blood borne virus.**!

Nosocomial or hospital acquired infections are today by far
the most common complications affecting hospitalized
patients. Indeed the Harvard Medical Practice Study II found
that a single type of nosocomial infection, surgical infection
constituted the second largest category of adverse events.
Currently between 5 and 10 % of patients admitted to acute
care hospitals acquire one or more infections and the risks
have steadily increased during recent decades. Four types of
infections account for more than 80% of all nosocomial
infections. They are urinary tract infection, surgical site
infection, bloodstream infection and pneumonia. One fourth
of nosocomial infections include patients in intensive care
units and nearly 70% are due to microorganisms that are
resistant to one or more antibiotics. 1+’
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