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 Operative (conservative) dentistry and endodontics are specialties of 
dentistry where the operator is exposed to various infectious agents either via 
contact with infected tissues, fluids or aerosol. The potential for cross 
infection to happen at the dental office is great and every dentist must have a 
thorough knowledge of the concepts of sterilization and disinfection. 
Disposables should be used wherever possible. Furthermore, the water 
supply to the dental chair units and water outlets can house biofilms of 
microbes and should be considered as possible sources of infection. This 
review discusses the importance of following strict aseptic protocols from the 
perspective of operative dentistry and endodontics. 
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1. INTRODUCTION 

Dental professionals are exposed to a variety of micro-organisms present in the blood and saliva of 
patients, making infection control an issue of utmost importance. Asepsis is the state of being free from 
disease causing contaminants such as bacteria, viruses, fungi, parasites in addition to preventing contact with 
micro-organisms. The main goal of infection control is either to reduce or eliminate the chances of microbes 
getting transferred between the patients, doctors and the dental auxiliaries.  

The basic principles of asepsis and infection control are: use of gloves, protective eye wear, plastic 
aprons, use of properly disinfected and sterilized instruments, proper disposal of sharps and infected waste 
material. In endodontics, a disease can be transmitted from patient to dentist or from dentist to patients or 
between patients through cross contamination. For transmission of the infection- a pathogenic organism 
should be present, Mode of transmission could be through direct contact between the individuals, or indirect 
contact through unsterilized instruments or by salivary droplets/aerosol spray, route of entry of micro-
organisms can be inhaled, injected, implanted or splashed on the skin or mucosa, susceptibility of host may 
be influenced by reduced host immunity. 
 
 
2. RESEARCH METHOD 

The paper is based on systematic literature review. 
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3. RESULTS AND ANALYSIS 
The dental environment, especially the field of restorative dentistry and endodontics provides 

several factors that can behave as a source of infection transmission. Instruments, saliva, aerosol are possible 
modes of transmission of infection. Contaminated dental instruments are the most important route in this 
regard [1]. Since diseases such as HIV and Hepatitis B get transmitted through infected instruments and 
materials [2], sterilization and disinfection is of utmost importance. This review discusses the methods of 
achieving asepsis in endodontics. The need for sterilization and disinfection of the armamentarium used in 
operative dentistry and endodontics, possible routes and modes of transmission of infection, barrier 
protection and operating field disinfection have been highlighted. 
 
 
4. PRIONS 

Transmissible spongiform encephalopathies also known as prion-related diseases are group of fatal 
neuro-degenerative disorders associated with the modification of prion protein (PrP). Prions are transmissible 
particles that do not contain nucleic acid but contain a modified protein (PrP sc). A normal cellular PrP gets 
converted to PrPsc through post-translational processes during which it receives a high B-sheet content. The 
most notable prion diseases are the bovine spongiform encephalopathies (BSE), scrapie of sheep, and 
Creutzfeldt-Jakob disease (CJD) of humans. The first documented iatrogenic CJD was in 1977 due to reuse 
of contaminated neurosurgical instruments [3]. Decontamination of used instruments seem to have no effects 
on these agents [4] . Studies have shown that autoclaving is effective against the agents [5]. Since diagnostic 
aids are not available, detecting carriers is almost impossible.  

Endodontic files are in direct contact with the blood and tissue during treatment. Studies have shown 
that intra-dental route could be a source of transmission of the disease [6],[7]. Since endodontic instruments 
are reused by many practitioners, they could be a source of cross contamination [8]. Several endodontic 
societies across the globe have suggested the single use of root canal files and reamers to realize this goal. 
 
 
5. CONTAMINATION AND CROSS-CONTAMINATION 
  All patients must be considered as infectious carriers and the universal precautions should be used 
for all of them [9]. However infection controls in developing countries are poorly followed [10]. The term 
aerosol and splatter was first described by Micik and colleagues. Aerosols are particles which are less than 50 
micrometer in diameter and are airborne before settling down on any surface. Due to their minute structure, 
they have the ability to settle in the tiny spaces and pores present on the skin surface and the lungs when 
inhaled. Splatter on the other hand is described as particles which are more than 50 micrometer in diameter 
[11],[12]. Aerosol and droplets of blood and saliva may allow transmission of diseases such as measles, 
tuberculosis, SARS, hepatitis, AIDS [13]-[15]. Use of 0 .01% chlorhexidine or essential oil mouth wash 60 
seconds prior to the start of dental procedure has shown to bring about a reduction in the amount of bacterial 
count [16],[17]. 

Studies have shown that there is a higher concentration of serum antigen and antibodies for 
Hepatitis B [18], Hepatitis C [19], and Legionella species [20] in dentists than in the general population. An 
increased prevalence of respiratory infections has also been noticed owing to aerosols. Candida albicans, an 
yeast, is present in the oral cavity of one third of the adult population. It is an opportunistic pathogen. 
Theoretically it is possible for it to spread from the patient to the health care provider, but chances are less 
unless the health care provider is immunocompromised. Other infections like Streptococcus pyogenes, 
Varicella zoster can also be transmitted [21]. 
 
 
6. STERILIZATION AND DISINFECTION 
 Sterilization is the process of destroying all the micro-organism from an article or surface including 
spores. Disinfection is usually less lethal to the micro-organisms as compared to sterilization. Items to be 
sterilized or disinfected are categorized as: 
 
 Critical items: These include any instrument exposed to blood or body fluid contact. Surgical 
 instruments, forceps, burs, periodontal knife are examples of this category of items. In restorative 
 dentistry and endodontics, all hand and rotary instruments, root canal files, reamers are critical items 
 that need to be sterilized. 
 
 Non critical items: These are items that do not contact body fluids or any break in soft tissue. 
 Radiographs, blood pressure cuffs have to be disinfected and sterilized. In endodontics, the items that 
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 do not contact the root canal space ie., glass slab, cement spatula need to be disinfected. Absorbent 
 paper points and root canal filling materials like silver points, gutta-percha points and Resilon points 
 should be disinfected before use.  
 
 Re-usable or semi critical items: plastic impression trays, amalgam carriers. These can be disinfected 
 alone. 
 
  Sterilization can be achieved by: moist heat (autoclave), dry heat (hot air oven, glass bead sterilizer), 
chemical sterilization, ethylene oxide sterilization. Disinfection can be achieved by short term immersion in 
5.25% sodium hypochlorite, glutaraldehydes, providone iodine diluted in water or halogenated phenol, 
chlorhexidine or peracetic acid. 
  Studies have shown that instruments used in endodontics, such as files and reamers may carry 
infected organism or their breakdown products. These residues may be present even after washing and can 
retain their potency to induce infections [22]. The safest method to ensure that there are no residual infected 
micro-organism is through incineration [23] . The instruments should be mechanically cleaned before they 
are subjected to sterilization to inactivate any debris that can be visualized. Ultrasonic cleaning reduces the 
chances of direct handling of the instruments (thereby ensuring operator safety) and also much more efficient 
than manual cleaning [24]-[26]. 
  The use of enzymes in presoaking prior to cleaning has been recommended. While some studies 
have shown that pre-soaking the instruments in an enzymatic material increases the effectiveness of the 
cleaning [27]. But in contrast, Aasim et al. [28] showed that pre soaking had no significant effect on the 
cleanliness of the instruments prior to ultrasonic cleaning. However, it may be logical to assume that the 
enzyme could potentially help in disintegrating the active infectious breakdown components of microbes into 
inactive components. The process of sterilization may be discussed in terms of a decontamination cycle that 
involves presoaking the instruments, cleaning, drying and visualization, packaging, sterilization and storage. 
Only steam sterilization (autoclaving) can result in complete sterility of instruments [29]. 
  Several studies have assessed the role of autoclaving on the properties of stainless steel and nickel 
titanium endodontic instruments. While some studies demonstrate a reduction in the cutting efficiency of 
these instruments, some papers show otherwise. Nevertheless, the reduction in cutting efficiency was not 
significant and hence the clinical impact may be deemed insignificant [30],[31]. 
 Root canal instruments should also be subjected to chair-side sterilization. This is advocated to 
prevent cross contamination between root canals or teeth in the same patient. For example, in a lower molar 
tooth, one of the canals could be infected while one canal could be uninfected. Transmission of infected 
material to the uninfected canal can possibly reduce the chances of success of root canal treatment. For 
chairside decontamination of the instruments, wiping the instruments with 2 x 2 inch gauze soaked in 
isoproyl alcohol showed 90% reduction even though sterilization wasn’t achieved [32]. Glass bead sterilizers 
and hot salt sterilizers have been recommended for this purpose. Recently studies are being conducted on the 
ability of LASERs to sterilize instruments. Hooks et al. demonstrated that carbon dioxide LASER brought 
about 100% reduction of spores from contaminated root canal reamers [33]. When comparing three LASERs- 
carbon dioxide, Argon and Nd:YAG, Powell et al showed that all three lasers were able to sterilize 
instruments but argon required the lowest energy (1 watt for 120 sec.) as compared to the other two which 
required higher energies [34]. 
 
 
7. DISINFECTION OF WATER LINES 
  A common water supply for the hand piece, scaler and air water syringe is usually present and is 
known as the dental unit water lines (DUWL). Black was the first to report the contamination of the water 
supply in 1963 [35]. Studies show that this water supply is contaminated with biofilms of gram negative 
bacteria and gram positive cocci [36]. Also biofilm formation in these water lines has been noticed for past 
40 years [37]. The Centre for Disease Control and Prevention (CDC) has given specific guidelines for asepsis 
of water lines. Portable water should be used for general applications and sterile water for any surgical 
procedures [38]. 
  The handpieces (airotor and micromotor) must be cleaned and sterilized between each patient. The 
hand piece and water line should be flushed for about 30 seconds into a sink or a container before removing 
for sterilization. The tips of air-water syringes must be sterilized between each patient. At the beginning of 
the treatment day, all water lines should be flushed for about 5 mins to reduce microbial content of the water 
lines.  
  Filters may be used near the handpiece, which may act as a physical barrier and prevent the micro-
organisms to pass through. These filters can also be designed and placed in such a way that the water is 
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filtered before entering the dental unit. Despite the fact that filters can purify water to a certain extent they 
cannot reduce bacterial counts [39]. In practice, one may consider it prudent to add chemical disinfectants to 
filters or use filters that contain antibacterial substances like iodine. The chemical disinfectants that may be 
used to achieve this goal are glutaraldehyde, hydrogen peroxide, sodium hypochloride, isopropyl alcohol, 
silver salts and chloramine T [39]. Chemical disinfectants if used, should be left to remain in the lines 
overnight and then should be flushed next morning. In addition to destroying the bacteria present in the 
DUWL, the disinfectant that is used should also be able to prevent or atleast reduce bacterial re-population. 
Although glutaraldehyde is an effective disinfectant, sodium hypochlorite has been shown to be more 
effective in preventing re-population of microorganisms [39]. Meiller et al demonstrated that sodium 
hypochlorite, glutaraldehyde and 15.3% isopropanol were effective in reducing the recurrence of microbial 
growth in the DUWL [40]. 
 Back flow from saliva ejector tubes into the patient’s mouth may be a source of cross 
contamination. This could expose the mucosa of the patient to the saliva or blood of another patient. This 
back flow usually occurs when the patients form a seal by closing the lip around the saliva ejector seal. 
Hence dental units should include protective valves in the handpiece to prevent patients’ saliva entering the 
unit tubing. Also contamination is possible due to leakage from the hose due to loosening during use. Hence 
replacement of these hose connectors should be done periodically [41]. 
 
 
8. DISINFECTION OF WATER LINES 

Surface barriers are easier way to prevent cross contamination. Surfaces to be barrier-protected are 
dental unit light handles, light cure units, head rest, arm rest, high speed handpiece coupling and hose, air 
water syringe and hose, saliva ejector and hose, radiography unit handles, cones and controls, endodontic 
motors and handpieces, apex locators, thermoplasticized obturation units. Many preformed barriers are 
available and are specific to the item to be protected. Usually plastic cling wrap or food wraps are used as 
inexpensive alternatives. They must be changed in between each patient. 
 
Rubber dam 
  Rubber dam was first introduced by Dr. S.C. Barnum in 1864. The use of rubber dam in endodontic 
treatment helps in control of cross infection, protection and improving treatment efficiency. Air turbines 
might result in the formation of aerosol or droplets contaminated with saliva and blood. The use of rubber 
dam will result in decreased amount of cross contamination of pathogens during dental procedures 
[14],[15],[42],[43]. It also protects the patients from aspiration of the instruments, medicaments and irrigating 
materials [44],[45]. It also protects the soft tissues such as gingiva and lip from iatrogenic trauma by the 
instruments [45].  
  Studies have showed that practitioners who place rubber dams are more likely to use a higher 
quantity and concentration of sodium hypochlorite than non-users who prefer saline or solutions such as local 
anaesthetics for irrigation purpose. The advantages of this are obvious. Sodium hypochlorite is the material 
of choice for root canal irrigation as it is the only agent capable of disintegrating a biofilm apart from its 
antimicrobial action. It is also capable of dissolving vital and infected tissue. The use of saline or other 
irrigating solutions do not offer these advantages [46]-[48]. Studies have showed that the outcome of 
endodontic retreatment was better in cases isolated with rubber dam compared to those used with 
conventional methods such as cotton rolls [49]. Also since mishaps are quite common in endodontic 
treatment, studies have shown that rubber dam use has reduced the incidence of accidents [50]. 
 
 
9. CONCLUSIONS 

The dental operatory is a potential source of infection and cross-infection. Proper barrier protection 
and asepsis achieved via sterilization and disinfection are of paramount importance to protect the dental 
personnel and patients. All dentists must be educated and trained in these protocols to provide better care to 
patients. 
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