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Four-Handed Dentistry – Tasks of Team 

Members and General Rules for 

Instrument Transfer1 

Four-handed dentistry is defined as a team-work 

style applied during dental care, in which the 

dentist is permanently aided by a dental 

assistant, who is actively involved in performing 

the dental maneuvers done to the patient. Its 

name is suggestive – beside of the two hands of 

the dentist, there are other two hands (i.e., of 

the dental assistant) that actively participate for 

delivering dental care to the patient. 

Four-handed dentistry can positively contribute 

to the efficiency of the clinical practice. For its 

implementation, for a coordinated work of both 

parties, the tasks should be carefully planned. 

This working style may be seen as optional for 

many dental procedures, but extremely 

necessary in some situations, e.g., endodontic 

treatment when using dental operating 

microscope. 

Four-Handed Dentistry – Duties and Tasks 

of Team Members 

For an efficient implementation of fourhanded 

dentistry, both team members participating in 

delivering dental care i.e., the dentist and dental 

assistant, should have well defined and 

complementary tasks. In this regard, the 

hierarchy of the roles played is the following: the 

dentists dictates, and the dental assistant 

follows. 

During the dental procedure, dentist’s most 

important duties and tasks should be linked to 

delivering dental care to the patient, according 

to his training and best of knowledge. The four-

handed team-work style aims increasing 

dentist’s focus on the specific medical 

maneuvers done to the patient, and decreasing 

his role played in other types of activities. 

 

Even so, in order to maximize the previous, to 

have a real four-handed dentistry, the dentist 

must coordinate the entire process while 

delivering dental care. The dentist is the one 

that should establish the work protocol, the 

necessary instruments and materials, the 

treatment steps corresponding to dental 

maneuvers (is better if it is a written version of 

it). For each patient, the dentist should highlight 

the treatment conduct particularities, if 

necessary (e.g., anesthetic used). The dentist 

must send clear indication when desiring 

something during treatment delivery (e.g., clear 

signals should be defined and used for 

instrument exchange). 

Dental assistant’s most important duties are: 

• knowledge of the dental procedures 

conducted in the dental practice; 

• knowledge of the particularities of 

conducting the dental procedures by 

the dentist he is teamed with; 

• assist the dentist during the dental 

procedure – the dental assistant should 

anticipate the dentist’s needs, promptly 

respond to dentist’s requests, adapt to 

situation dynamics, and perform tasks 

without disturbing unmotivated the 

dentist (e.g. serving instruments and 

materials or manipulation of high 

volume evacuators should not interfere 

with the dentist’s view of the operating 

field or limit his movements). 

The dental assistant should actively participate 

to delivering dental care, by performing tasks in 

accordance to her training and dentist’s 

requests. 

Most important tasks of the dental assistant for 

dental office’s preparation for delivering dental 

care are the following:  



 
 

 

3 
 
 

 

• preparing the dental office and 

especially the work area so that it is 

cleaned and disinfected; 

• preparing and arranging the necessary 

instruments, materials and equipment 

for the dental procedure that will be 

conducted, so the working area is 

properly equipped and well organized; 

• receiving and preparing the patient for 

the dental procedure - preliminary 

positioning and protection (dental bib, 

safety glasses). 

Most important tasks of the dental assistant 

during dental procedure are the following: 

• serve, exchange and take the dentist's 

instruments; 

• prepares and serves dental materials; 

• position and reposition of the dental 

unit lamp according to dentist’s 

position; 

• washes and dry the working field (e.g., 

the tooth) and the dental mirror, in 

order to provide for the dentist a clean 

working area and ensure good visibility 

on the working field; 

• moisture control – shape and position 

the saliva ejectors; handles high-volume 

evacuators; 

• soft tissue retraction on her side, 

relatively to the working field (e.g. when 

using the high-volume evacuators or 

retractors like Farabeuf retractor); 

• light curing of dental materials; 

• change of dental burs; 

• help the dentist to place the rubber 

dam. 

Ideally, the dental assistant should take as many 

of the tasks she can legally perform, within the 

limits of her training and competence. 

General Rules for Instrument Transfer 

In order to have a continuous work-flow, 

instrument transfer should be done in 

accordance with a few very simple rules. These 

are the following. 

1st rule. Ideally while delivering dental care the 

dentist should be able to focus nearly exclusively 

on the medical part of the dental procedure, 

more precisely on the maneuvers done to the 

patient, on the working field. 

The number and magnitude of motion done by 

the dentist during instrument exchange should 

be minimized - use motion economy. The dentist 

should be able to maintain his eyes on the 

treatment site during instrument transfer. The 

dental assistants makes wider movements and 

generally the majority of the movements during 

instrument exchange. 

2nd rule. The dental instruments should be 

placed favorable to the dental assistant, as she 

will be the one that will pick them and deliver to 

the dentist, i.e. in the static zone (Fig.1). 

3rd rule. Instrument transfer takes place in the 

transfer zone, near the working field. 

Instrument transfer should be done under the 

level of patient’s mouth, and not over the 

patient’s face, by this decreasing the risk of 

patient’s harm and preventing patient’s anxiety 

reactions related to seeing the dental 

instruments. 

4th rule. The dental assistant should serve, 

exchange, and take dentist’s instruments – the 

right dental instrument, at the right time. 

The dental assistant can serve the right 

instruments, considering the high degree of 

predictability in most clinical situation for a 

particular dental procedure, and also 

considering the following: dental assistant has 

basic dental training; she knows the dental 

procedure and the working protocol with the  
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Figure 1. Placement of instruments favorable to the 

dental assistant, in the static zone, arranged in the 

order of use, from left to right, with the active part 

directed toward the dental assistant 

particularities of the dentist she’s working with; 

she permanently assists the dentist, sees dental 

act development, so in the majority of the time 

she can adapt to situation dynamics. 

In order to deliver the instrument at the right 

time, the dental assistant should prepare to 

serve the following instrument, and standby in 

order to initiate it at the right time, which should 

be clearly signaled by the dentist, the command 

ideally being a nonverbal signal. 

5th rule. Dental assistant should serve the dental 

instrument to the dentist by placing it so he can 

easily and directly grip it as he will use it. The 

dental assistant should let free the handle area 

where the dentist will grip the instrument. The 

active part of the instrument 

should be positioned corresponding to the 

working area (for the maxilla or the mandible). If 

desired, when exchanging instruments that are 

used in the modified pen grip, the dentist should 

be able to maintain the support of the hand, by 

maintaining the position of the rest 

finger/fingers of the working hand, in other 

words instrument exchange to be accomplished 

with a minimum of motion by the usage of only 

some of the fingers of the working hand (Fig. 2).  

 Figure 2. Exchanging instruments used in modified 

pen grip, with maintaining support: (a) while the 

dentist works, the dental assistant prepares for 

serving the next instrument; (b) the dentist gives a 

non-verbal signal for exchanging instruments (the 

dentist moves the active part of the instrument away 

from the working area, taking it outside the patient’s 

mouth, while maintain the support with the rest 
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fingers); (c) the dental assistant approaches, keeping 

the next instrument with the first three fingers of her 

left hand; (d) the dental assistant takes the 

instrument from dentist’s hand with the fifth finger 

of her left hand; (e) the dental assistant puts the 

other instrument in dentist’s hand, so he can hold it 

in modified pen grip 

6th rule. For a safety instrument exchange the 

dental assistant, respectively the dentist does 

not release the dental instrument until feeling 

with certainty that the other team member 

firmly grips the instrument. 

7th rule. Instrument exchange should be done 

without unjustifiably disturbing dentist’s 

activity. 

Instrument exchange should not interfere with 

dentist’s view of the working field. Dentist’s and 

dental assistant’s hands should not cross each 

other’s. During instrument exchange, 

instrument handles should be kept parallel - 

these should not cross or intersect. 

(Preoteasa, et al., 2017) 

 

Sterilisation in Dentistry: A Review of 

the Literature2 

Increasingly, management of dental procedures 

requires more skilled dentists, in terms of both 

knowledge and competence. The speed of 

execution of a given intervention depends on 

factors that are related to the procedure 

underway, and the ability of the team to deal 

with critical situations, in managerial terms (late 

patients, overlaps in services, more consultants 

in the practice, and more investigative 

interventions). In these situations, it is essential 

not to undermine both the correct daily dental 

practice methodology and the instruments 

sterilisation and disinfection procedures; hence, 

because of this, the capacity to be able to use 

sterile and well-stocked instruments in a 

reasonable time is priceless. To have a lot of 

sterile material in stock ready to use, it is 

essential to manage instruments properly and 

have the most efficient instruments and 

sterilizers. 

Sterilisation is a procedure that destroys any 

living organism, pathogenic and nonpathogenic, 

in a vegetative form or spore present on the 

surface of the material to be sterilised. An item 

or product that is free of living microorganisms is 

defined as sterile. 

Sterilisation must be performed with a 

repeatable, standardisable, verifiable, and 

documentable method. 

Chemical sterilisation is a method used for the 

decontamination of thermosensitive 

instruments, which cannot withstand cycles of 

autoclaving. For the rest, autoclave sterilisation 

should be considered the elected procedure. 

Over the years, the most common forms of 

physical heat sterilisations in dental practices 

have been saturated steam, chemical steam, 

and dry heat. The latter 2 methods are 

considered unreliable and of limited use. 

Effective sterilisation and decontamination 

processes succeed in preventing cross infections 

and reduce microbiological degree of 

contamination in the operative environment. 

The main infections that can be contracted in a 

dental setting are caused by bacteria such as 

Staphylococcus aureus, Pseudomonas 

aeruginosa, Streptococcus pyogenes, 

Streptococcus pneumoniae, Clostridium tetani 

(tetanus), Legionella, mycobacteria such as 

Mycobacterium tuberculosis (TB), fungi like 

Candida albicans, and viruses such as HIV (AIDS), 

HAV (type A hepatitis), HBV (hepatitis B), HCV 

(hepatitis C), HDV (hepatitis D), HEV (hepatitis 

E), HGV (hepatitis G), HSV1/2 (herpes types 1 

and 2), measles virus, mononucleosis (Epstein–
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Barr), varicella zoster, rubella, mumps, 

influenza, diphtheria, SARS, and prions, which 

cause spongiform encephalopathies. 

These infectious agents are present in the oral 

cavity and the respiratory system, and from 

there, they can enter the blood and saliva. The 

aerosol effect of some dental instruments 

favours the spread of these microorganisms, as 

phonation, sneezing, and coughing do. 

The transmission pathways for infectious 

diseases in a dental practice are of the 

“horizontal” type and can be from the patient to 

operator, from operator to patient, and from 

patient to patient. 

Transmission occurs when pathogens come into 

direct contact with tissues, via a wound, blood, 

or secretions, by indirect contact with infected 

instruments, as well as by a consequence of 

aerosol formation, or water contamination by 

the creation of biofilm in water pipes. 

To prevent patient-to-operator and operator-to-

patient contamination, the dental team is 

equipped with barriers, which are defined as 

personal protective equipment (PPE): gloves, 

medical bonnets, masks, medical safety glasses, 

protective gowns, visors, screens, and aprons. 

To avoid patient-to-patient transmission, the 

procedures implemented include using 

disinfectants and sterilising machines: 

autoclaves. 

Disinfection and decontamination have to be 

put into practice not only to clean the 

instruments used in dental procedures but also 

to clean surfaces that may have come into 

contact with the patient’s biological fluids or 

been contaminated by aerosols, like the 

surfaces of the dental chair and dental carts. 

Here, we list a series of the most commonly used 

disinfectants: formaldehyde; glutaraldehyde, 

peracetic acid, potassium peroxy-monosulphate 

complexes, phenols, alcohols, iodine 

compounds, chlorate compounds, quaternary 

ammonium salts, and chlorhexidine. 

The disinfection procedures following the 

decontamination phase, meaning the 

physicochemical removal of infecting agents 

from instruments in order to lower the infection 

burden, are not enough to ensure all of the 

microorganisms responsible for cross infections 

are destroyed; in fact spores are resistant to the 

majority of disinfectants. 

We necessarily therefore have to resort to 

sterilisation procedures. 

4.1. Practical Examples of Managing 

Instrumentation and Human Personnel. To 

provide practical examples of management, we 

refer to what happens every day on our own 

premises (at the dental clinic of the University of 

Foggia. This unit has as many as 14 dental 

stations available for clinical use). The times for 

executing the procedures were calculated by the 

authors and remeasured 3 times. The estimated 

times are the average of the 3 measurements. 

The case described involves the execution of 

Black’s 1st Class filling, and the scenario 

recreated assumes there are 1 dental station, 2 

assistants, and a dentist. 

The instrumentation necessary for the 

execution are as follows: a carpule syringe, 

anaesthetic, a needle, 2 specimen tweezers, a 

dental dam sheet, a dental dam frame, clamp 

holder, rubber dam punch, tooth clamps, 

medium and fine grain diamond burs, tungsten 

carbide multiblade round burs rosettes, rubbers 

for polishing, adhesive systems, a photo-

polymerising lamp, composite materials for 

reconstructions, microbrushes, air turbine high-

speed handpiece, composite modelling 

instruments, a contrangle low-speed handpiece, 

air-water syringe, and articulation paper, 

including individual protection devices for the 

patient, operator, and assistant. 
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All these instruments go into different 

disinfection and sterilisation processes; the 

disposable ones are eliminated and disposed of; 

some are disinfected and cleaned 

(photopolymerising lamp), whilst others like 

handpieces and burs undergo a sterilisation 

process that is necessarily longer and have 

different timings. 

Step 1: the dental station was prepared, 

estimated time = 7 minutes (operation 

performed by both assistants). 

Step 2: time for the execution of the first-class 

filling = 30 minutes (with the aid of just 1 

assistant). At the end of the second step, the 

dentist cannot influence anymore the timing of 

the entire sterilisation and disinfection session 

and so is ready for a new dental procedure. 

Step 3: the dental station box was 

decontaminated and disinfected (7 minutes); in 

addition, the instruments undergo a 

presterilisation phase of rinsing, drying, and 

packaging (20 minutes) and a sterilisation phase 

by autoclaving; the total estimated time is 1 

hour and 30 minutes. 

The above-described case leads to the 

conclusion that an instrument is ready to be 

used once more, since it is removed from its 

envelope discarded, in circa 2 hours, while the 

dentist performs Step 2 and is ready for a new 

filling after 30 minutes. 

4.2. Suggestions to Improve the Working 

Efficiency in the Dental Facility. From this case, 4 

findings can be deduced. 

Finding 1: Waiting for an instrument going into 

the sterilisation phase is definitely a loss of 

operative efficiency; in fact, in the same amount 

of time, the operator could perform other 3 

procedures. 

Finding 2: The use of 1 dental station by a single 

operator and the loss of efficiency of the 

individual dentist. The dental station undergoes 

an entire operative cycle: bringing the set of 

instruments to the dental station, executing the 

filling, cleaning the internal surfaces of the 

dental station, and waiting an internal cleaning 

cycle for the dental chair unit, in order to return 

to its initial state in 1 hour. Having 2 available 

dental stations will definitely reduce the amount 

of down time; in fact, while an assistant helps 

the dentist in performing dental procedures, the 

other one has all the time to bring the previously 

used instruments to the sterilisation room, 

cleanse, disinfect, and decontaminate the 

surfaces and then reorganize the dental station 

for the execution of a new filling in around 30 

minutes, which gives the dentist the possibility 

to perform the next obturation without time 

loss. 

Finding 3: Having 2 assistants operating in a 

situation where one single dentist can work 

using 2 dental stations and 4 complete sets of 

instruments would lead to a bottleneck in the 

sterilisation procedure, since there would be a 

lack of personnel managing the sterilisation of 

nondisposable instruments. In this case, there 

would be the need of a third assistant located in 

the sterilisation room, whose task would be to 

start the autoclaving cycle, having a continuous 

availability of sterile instruments. 

Finding 4: On a theoretical level, in order to gain 

the maximum efficiency of the entire dental 

team, the dental facility would need no more 

than 7 dentists, working in 14 dental stations 

with at least 14 assistants, adding other 

personnel to the sterilisation room, whose 

number would need to be evaluated. At the 

beginning of every working day, every operator 

would be assigned at least 4 sets of instruments 

that will go through the entire sterilisation cycle. 

(Laneve, et al., 2019) 
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Practices of Infection Control Among 

Dental Care Providers: A Cross 

Sectional Study3 

In dentistry, a wide range of microorganisms 

poses a threat to patients and dental care 

providers such as Mycobacterium tuberculosis, 

hepatitis viruses, staphylococci, streptococci, 

herpes simplex virus types, human 

immunodeficiency virus, mumps, influenza, 

rubella and others. In dental environment, 

pathogens can be transmitted through direct 

contact with infected blood, saliva, or other 

body fluids; or indirectly via contaminated 

instruments, materials and surfaces. In addition, 

pathogens can be transmitted through 

inhalation of airborne pathogens in splattered 

droplets or aerosols from saliva and respiratory 

fluid. The Infection-Control Practices for 

Dentistry was among the first guidelines for the 

prevention of infection by blood and body fluids 

of patients. According to these guidelines, all 

patients should be treated as potentially 

infectious in order to prevent disease 

transmission. Therefore, implementing 

infection-control precautions is the standard of 

care to protect both patients and dental care 

professionals and to ensure a safe working 

environment. Among such precautions are 

personal protective equipment (PPE), hand 

hygiene, waste management and sterilization. 

Preventing infection exposure in dental care 

settings can also be achieved efficiently by 

immunization. Therefore, many dental 

education institutions and dental care facilities 

have a comprehensive immunization policy for 

their students and dental care providers. 

However, most patients are not similarly 

protected, which may increase the risk of 

transmission of infectious diseases between 

patients. PPE such as gown, gloves, face mask 

and eye protection have been shown to be an 

effective means of preventing the transmission 

of pathogens. However, any failure to comply 

with implementing infection-control measures 

can harm both patients and healthcare teams. 

In Jordan, few studies have evaluated the level 

of infection control in dental practice. These 

studies were limited either to one institution, 

private dental clinics or to dental technicians in 

commercial dental laboratories. Therefore, the 

aim of this study was to evaluate the level of 

infection-control practices among dentists and 

dental care providers in the different dental 

sectors in Jordan. In addition, the study 

examined the association between 

sociodemographic and professional 

characteristics of the participants and their 

practice of infection-control measures. 

About two third (60.5%) of the sample were 

older than 30 years. Females accounted for 

62.6% of respondents and approximately 52.6% 

held bachelor degrees. Two thirds of 

respondents were dentists while the remainder 

were members of the dental support staff. The 

mode of practice of the clinic showed that 52.6% 

worked in general dentistry and the remainder 

were from specialty practices. The majority of 

participants were from Northern Jordan (58.4%) 

and approximately one fifth (18.9%) were from 

academic institutions. 

In dental practices, an infectious disease can be 

transmitted in many routes such as direct 

contact with blood, oral fluids and other body 

secretions. Also, indirect contact with 

contaminated instruments, operatory 

equipment and environmental surfaces is very 

possible. Therefore, it is essential to adhere to 

the universally recommended guidelines in 

order to prevent cross-infection among dental 

health-care providers and patients as well as 

between patients themselves. In general, the 

study findings showed that the majority of the 

participants follow universal guidelines 

regarding vaccination against hepatitis B virus, 
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using PPE, disinfection and sterilization, and 

dealing with sharp instruments. However, the 

self-reported infection-control practices did not 

reach optimal-desired levels. 

Hepatitis B Virus is a well-recognized 

occupational risk in dental professionals, since it 

can be transmitted by exposure to blood and 

body fluids of an infected person. In this study, 

the majority of participants were vaccinated 

against hepatitis B (82.1%), this is higher than 

that was reported by previous studies from 

Jordan (36%) and Pakistan (71.6%), and less than 

the findings of a study from New Zealand 

(94.2%), Italy (85.7%) and Saudi Arabia (90.6%). 

The majority of hepatitis B nonvaccinated 

individuals was from dental support staff. 

Lower frequency of hepatitis B vaccinations in 

dental support staff may be explained by lack of 

formal training and more frequent on-the-job 

training by dentists, especially in Jordan’s 

private sectors. Good hand hygiene performed 

by dental practitioner is considered an effective 

method to prevent and control infection 

transmission in dental practice environment. 

This study showed that the majority of 

participants practice handwashing following 

patient treatment more than before starting 

treatment. 

Generating aerosols, droplets of water, saliva, 

blood, microorganisms, and other debris are 

very common during the performance of dental 

procedures. Therefore, disease transmission via 

travelling droplets and aerosol, which remain for 

a long time in the air, is a major concern in the 

dental environment. To minimize the 

susceptibility to airborne and blood born 

infections, dental care providers should 

adequately use PPE such as gloves, protective 

gowns, and face mask. The majority of 

respondents reported wearing gloves (87.9%) 

and masks (78.9%) frequently while performing 

dental procedures. The majority of participants 

(89.5%) reported changing gloves between 

patients, however only 47.4% of them reported 

changing masks. This finding is similar to that of 

other studies. However, the reported 

proportions of the current study are higher than 

the findings of a previous study in Jordan, where 

81.8% of participants reported that they wear 

and change gloves and 54.5% wear masks. 

Whereas a study from a South African Province 

shows that only 52.2% and 65.25% of dental 

care providers reported wearing gloves and 

masks, respectively, while only 8.7% change 

gloves after each patient. The present findings 

also showed that wearing sterile surgical gloves, 

protective disposable surgical gown and use of 

high volume evacuation were reported to be 

less frequently practiced by participants. 

Patient-care items should be categorized and 

sterilized or disinfected depending on the 

potential risk for infection associated with their 

use. The study findings revealed that the 

majority of participants always perform 

disinfection and sterilization. 

Participants from academic institutions 

reported that they use surface barriers less than 

reported by public hospitals and private clinics. 

This could be due to the unavailability of the 

materials or budget restrictions. Furthermore, 

65% of the participants reported disinfecting 

impressions. Significantly higher proportions of 

those worked at public hospitals and private 

clinics reported that they wash impressions with 

water before sending to laboratories more than 

those who worked at academic institutions. In 

general, the safety practices with respect to 

sterilization procedures were more adequate in 

public and private sectors than academic 

institutions. 

Participants who are 40 years old and greater 

were more eager to perform disinfection and 

sterilization periodically in comparison with 

those younger than 30 years old. Participants 
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with bachelor degree or higher showed 

significantly better disinfection and sterilization 

practices than those without certification, and 

work in private dental clinics. Thus, more 

training on safety guidelines should be applied 

to dental care providers, especially young and 

less educated. 

Using autoclave for instrument sterilization is 

the preferred method due to its safety, rapid 

and lethal effect of pressurized steam on all 

microorganisms. The majority of participants 

reported using autoclave sterilization of dental 

instruments. 

Although performing maintenance and 

monitoring of autoclaves is very important to 

ensure perfect sterilization cycle, only half of the 

participants reported performing the last 

maintenance of the sterilization devices within a 

period of 1 week. Therefore, it is recommended 

to increase the training and education in 

autoclave biosafety measures and periodic 

maintenance. 

Many dental instruments are sharp and can 

cause injuries when handled such as needle 

sticks. This type of accident can be a potential 

source of infections. Needle stick injuries and 

sharp accidents should be prevented by 

following the recommended measures including 

implementing an emergency protocol, 

maintaining detailed reports, and safely 

disposing of sharp objects. The majority of 

participants reported appropriate protocol for 

emergency treatment of needle stick and sharp 

accidents. However, approximately 65% 

reported that they keep detailed records of 

those accidents compared to 10% in India1 and 

in Germany 35%by dentists and dental 

assistants 42%, respectively. 

Although the overall practice in dealing with 

sharp objects among the study sample is good, 

it is recommended to optimize the performance 

of appropriate disposing protocols of sharp 

objects, compliance to the recommended 

guidelines during needle stick emergency, and 

maintaining detailed records of the accidents in 

the dental environment. 

(Mahasneh, et al., 2020) 

 

Pregnancy and oral health4 

Dental care is considered safe during pregnancy. 

Your dentist may work with your obstetrician 

when planning your treatments, but many 

decisions can be made without consultation. For 

example, many medications including some 

antibiotics and local anesthetics can be safely 

used during pregnancy. X-rays also are 

considered safe when a protective cover is used 

over your abdomen and throat. 

In addition to regular visits to your dentist, you 

may need to see him or her for problems that 

might come up during pregnancy, like gum 

problems or dental erosion. 

Changes in your hormones during pregnancy 

may put you at increased risk of some gum 

problems. For example, your gums may swell or 

bleed when you are brushing. This form of gum 

disease is called gingivitis. Some extra effort in 

caring for your teeth at home may help prevent 

gingivitis: 

• brush twice a day for 2 minutes with a 

toothpaste that has fluoride; 

• clean between your teeth once a day 

with dental floss or another interdental 

cleaner. 

Left untreated, gingivitis can lead to 

periodontitis. Periodontitis affects the tissues 

beneath the gumline that hold your teeth in 

place. Professional dental care is needed to treat 

periodontitis. Without treatment, periodontitis 

can get worse, and you can lose teeth. 
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Another gum problem that can occur during 

pregnancy concerns lumps along the gumline. 

These are generally harmless, but they can make 

it difficult to keep your teeth clean. They 

typically go away after the baby is born, but if 

they cause serious problems for you in taking 

care of your teeth, your dentist may suggest 

removing them. 

Some pregnant women experience nausea. If 

this causes you to vomit, acid in the mouth can 

increase the risk of dental erosion. Constant 

exposure to this acid can soften and wear down 

enamel (the hard outside layer of your teeth). 

This is called dental erosion. To help reduce the 

loss of enamel, women should not brush their 

teeth immediately after vomiting. Instead, they 

should rinse with a diluted solution of 1 cup 

water and 1 teaspoon of baking soda to 

neutralize the acid. 

Dental treatment is considered safe at any time 

during pregnancy, but you might be more 

comfortable during your second trimester. 

Nausea and vomiting are more common during 

the first trimester,4 which could make treatment 

difficult. During the third trimester, the weight 

of the baby may cause you to be uncomfortable 

or even lightheaded during treatment. If so, tell 

your dentist so he or she may see about making 

you more comfortable by helping you change 

positions. 

(Mark, 2021) 

 

Salivary Factors that Maintain the 

Normal Oral Commensal Microflora5 

The common perception of bacteria in the 

mouth is that they reside there because of the 

available warmth, moisture, and protection and 

they take advantage of the regular input of 

nutrients from food whilst providing little or no 

benefit to the host. However, more recent 

studies have been examining the oral 

microbiome in normal healthy (caries 

free/treated caries) subjects, the influence of 

non-sugar aspects of diet, and the other 

nutritional sources which paint a different 

picture in which the host actively promotes the 

growth of certain bacteria by providing them 

with suitable nutrients to maintain growth. A 

major benefit of the oral microbiome to whole 

body physiology has already been described—

the nitrite-producing bacteria on the tongue 

which contribute to nitric oxide production and 

the lowering of blood pressure. There are likely 

to be others as more studies explore the oral 

metabolome in relation to whole body health. 

Clearly, if there is a benefit to whole body health 

then the body should nurture the oral 

microbiome. If true, this could explain the recent 

concept of “resilience”, the ability of the oral 

microbiome to resist pressure to change from 

antibiotic treatment or overgrowth of one 

species, into a dysbiotic state often associated 

with disease. Crucial to the process of 

maintaining oral commensals is saliva. Broadly 

speaking, the growth-promoting properties can 

be split into three main sections; nutrients, 

attachment, and environment. 

Nutrients 

Most of the nutrients for oral bacteria are 

specifically added and are not merely leakage 

from the serum compartment. Saliva is formed 

by an active process of ion secretion into the 

lumen of the gland, creating an osmotic gradient 

which draws water through from the interstitial 

space. Urea is the most abundant (non-protein) 

nutrient in saliva used by bacteria such as 

Streptococcus salivarius, Actinomyces 

naeslundii, and haemophilus apparently through 

their expression of urease, an enzyme that 

converts urea to ammonia and carbon dioxide. 

Resting whole mouth saliva, which is present 

when there is no food in the mouth, has very low 
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levels of sugars/carbohydrates present. 1). The 

greatest sources of carbohydrate are food itself, 

which can still be detected in saliva 20 min after 

consumption although it is usually cleared from 

the mouth after 1 h. Thus, most of the time 

bacteria in the mouth are utilizing intrinsic 

nutrients in saliva as their substrates. So if the 

commensal bacteria are not utilizing glucose to 

any great extent, what nutrients do they use? 

The metabolomic analysis of whole mouth saliva 

indicates the proteolytic degradation of salivary 

proteins fuels many bacteria. The abundance of 

free amino acids in whole mouth saliva contrasts 

with their almost complete absence in sterile 

saliva collected from the gland. The Arginine 

Deiminase System (ADS) hydrolyses arginine to 

create citrulline and ammonia; the ammonia is 

beneficial to the host by neutralizing lactic acid 

in carious lesions. This pathway has become 

prominent as some dental products now contain 

arginine as an additive. A recent study found a 

reduction in sucrose metabolism when subjects 

used an arginine containing toothpaste which 

was associated with altered salivary microflora, 

but not altered plaque. Although arginine is 

being added to toothpastes, it’s interesting to 

note that saliva already contains many free 

amino acids, including arginine from proteolysis 

of salivary and cellular proteins by bacterial and 

mammalian proteases. 

As shown by oral diseases, the availability of 

alternative nutrient sources such as serum (for 

periodontitis) or plant-based sugars (for caries) 

encourages pathogenic traits in bacteria. 

Overall, the nutrient needs of bacteria are varied 

but can be completely supplied by saliva but 

only by the coordinated actions of bacteria. If 

most of the nutrient needs can be supplied by 

saliva through mostly proteolytic degradation, a 

central question is why are there so many 

saccharolytic bacteria in the mouth—one 

possible explanation is specific attachment. 

Attachment 

Most research concerning attachment has 

focused on mechanisms by which bacteria bind 

teeth to understand the dental caries process. 

Selected salivary proteins bind the enamel 

surfaces forming what is termed the “acquired 

enamel pellicle” the bacteria then bind these 

proteins through adhesins expressed on pili 

projecting from the surface of the bacteria. 

 

Figure 3. Secretory IgA (SIgA) complexes with salivary mucins (Muc 5B and Muc 7) before binding to epithelial membrane–

bound mucin Muc 1 to form the salivary mucosal pellicle. Secretory IgA can then mediate binding of bacteria (red rods and 

circles) helping them to adhere to epithelial cells. The mucin hydrogel–like properties of the mucosal pellicle allow 

concentration of bacterial products allowing quorum sensing and food networks that enhance their growth. As the epithelial 

surface is constantly sloughing, thick biofilms do not occur as they do in plaque around teeth. (Not drawn to scale).
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Environment 

The mouth has the greatest variety of bacteria 

compared to other sites of the body probably 

because of the variety of niches available. Most 

of the mucosal and dental surfaces will be 

covered in bacteria fed by saliva and occasional 

nutrients from foods using aerobic respiration. 

One aspect of environment that has not been 

studied extensively is the effect of age. The 

amount of exercise, nutrition, and dental status 

will affect the salivary metabolome. In addition, 

the number of pockets or crevices on the tongue 

and around teeth will increase with age. A large 

study indicated several metabolomic changes 

with increasing periodontal disease, most 

notably the increased production of 

phenylacetate. Salivary amino acids have also 

been shown to alter with ageing. 

(Carpenter, 2020) 

 

Microbial Community-Driven 

Etiopathogenesis of Peri-Implantitis6 

Clinical Definition and Epidemiology of 

Peri-Implant Infections 

Along with the advent of dental implants as a 

reconstructive treatment option in dentistry, 

peri-implant infections have emerged as a by-

product of this advancement in bioengineering. 

Peri-implant infections are categorized as either 

peri-implant mucositis, if the induced 

inflammation is limited to peri-implant soft 

tissues, or peri-implantitis, if the inflammation 

extends to the underlying bone, further causing 

osteolysis. Diagnostic criteria for peri-implant 

infections primarily rely on clinical and 

radiographic examinations. Accordingly, the 

clinical sign of bleeding on probing (BOP) is 

central to detecting peri-implant inflammation 

in the form of mucositis. The diagnosis of peri-

implantitis is commensurate with radiographic 

changes in crestal bone levels, particularly 

characterized by a symmetrical “saucer-shaped” 

bone defect around the implant. The latest case 

definitions for peri-implant mucositis include 

BOP or suppuration but no radiographic crestal 

bone loss beyond the initial remodeling. Peri-

implantitis also includes further bone loss and 

increased probing pocket depth (PPD), 

compared to previous examinations. Overall, 

approximately one-third of all patients and one-

fifth of all implants will experience peri-

implantitis. The primary risk factors coupled to 

these epidemiological observations are ill-fitting 

or ill-designed fixed and cement-retained 

restorations, as well as a history of periodontitis. 

Smoking is also an important risk factor that is 

shared with periodontitis, particularly in 

combination with poor oral hygiene. 

Histological Particularities of Peri-Implant 

Sites 

Manufactured primarily out of titanium, dental 

implants consist of an endosseous rough-

surfaced part that promotes osseointegration 

and a transmucosal smooth-surfaced part 

exposed to the intraoral environment. Since 

they are expected to compensate for the 

absence of natural teeth and their physiological 

functions, there is also a tendency to perceive 

peri-implant infections as pathologies analogous 

to gingivitis and periodontitis of natural teeth. 

Nonetheless, fundamental histological and 

immunophysiological differences with natural 

teeth render dental implants more susceptible 

to endogenous oral infections. 

First, whereas natural teeth are socketed into 

the alveolus via the periodontal ligament (PDL), 

osseointegrated implants are directly anchored 

to the bone. The resulting lack of PDL limits the 

blood supply to supraperiosteal vessels, thereby 

restricting the amount of nutrients and immune 

cells that may extravasate to tackle the early 

stages of bacterial infection. Second, fibers of 
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the supracrestal connective tissues are 

positioned circumferentially around implants, 

not perpendicularly as into natural teeth. This 

anatomical-functional organization reduces the 

physical barrier against bacterial invasion into 

the submucosa and places peri-implant tissues 

in an “open wound” conformation. 

Ecological Characteristics of the Peri-

Implant Niche 

Upon implant insertion, a salivary pellicle rapidly 

adsorbs onto the orally exposed surfaces, which 

promotes the adhesion of early bacterial 

colonizers, in turn providing the surface 

receptors for the incremental coadhesion of late 

colonizers. Bacterial colonization is already 

observed within 30 min after implant insertion 

and further evolves toward the establishment of 

organized biofilm communities in the peri-

implant crevice in the next 2 wk. In the early 

months following implant insertion, peri-

implant biofilms were shown to display only a 

few differences in their taxonomic composition, 

yet harbored a less diverse microbiota than that 

of neighboring teeth. At this stage, the bacterial 

communities that colonize the peri-implant 

niche may reach a symbiotic equilibrium with 

the host and be compatible with peri-implant 

health. Nonetheless, factors that promote 

biofilm growth also favor the initiation of tissue 

inflammation and alter the microenvironment 

of the peri-implant sulcus. The resulting 

modifications in the microenvironment in turn 

cause dysbiotic shifts in the microbiota that 

exacerbate inflammatory progression and 

ultimately peri-implant health and implant 

functionality. For instance, discontinuation of 

oral hygiene for a period of 3 wk was shown to 

increase the abundance of putative pathogens, 

such as Tannerella, Prevotella, Fretibacterium, 

or Treponema spp., that further correlated with 

a regional increase in proinflammatory 

cytokines.  

In essence, peri-implantitis is an endogenous 

mixed infection, occasionally implicating 

nontypical oral bacteria. This may imply an 

extraoral contribution to the infection, although 

it remains difficult to draw a hard line on this 

definition. Regardless, peri-implantitis remains a 

biofilm-induced condition of already 

osseointegrated implants (late failure), in 

contrast to inefficient osseointegration due to 

contamination during insertion (early failure) or 

compromised bone 

regeneration/reosseointegration during the 

surgical reconstructive phase of its treatment. 

Whereas the patient’s systemic conditions or 

genetic susceptibility may also increase the odds 

for the development of peri-implant infections, 

the peri-implant microbiota constitutes the 

etiologic factor that can be more feasibly and 

predictably targeted by therapeutic intervention 

and thus requires our utmost focus and 

understanding. 

Implant Surface as a Modifier of the Peri-

Implant Niche 

The implant surface structure and abutment 

interface may affect microbial colonization and 

disease progression, whereas modification of its 

characteristics may enhance antimicrobial 

properties and clinical outcomes. The occurring 

biocorrosion of the implant surface can result in 

release of titanium particles and biological 

implant complications. Implant corrosion and 

wear may be caused by prolonged exposure of 

the metal surface to the biofilm or physiological 

friction at the implant-abutment interface. The 

released titanium ions and micro- or 

nanoparticles may affect the surrounding 

tissues and potentiate the inflammatory 

response of macrophages. Whether this is 

clinically significant for the progression of peri-

implantitis remains to be proven, albeit titanium 

may act as priming agent of the immune 
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response, with the microbial component being 

necessary for instigating inflammation. 

Community-Based Microbial Pathogenesis 

of Peri-Implant Infections 

In recent years, next-generation sequencing 

(NGS), that is, high-throughput DNA sequencing 

technologies, has become the method of choice 

for the taxonomic and functional 

characterization of the oral microbiota. 

Application of NGS has found unquestionable 

relevance for the study of oral ecosystems that 

encompass over 700 bacterial species, among 

which about 30% remained as yet uncultivated.  

In an effort to better understand the progressive 

shifts that occur within microbial communities 

during the establishment of a peri-implant 

infection, Zheng et al. (2015) characterized 

stage-wise the microbiota from healthy peri-

implant, peri-implant mucositis, and peri-

implantitis sites. A gradual increase in microbial 

diversity from health to peri-implant mucositis 

and then to peri-implantitis was observed. Peri-

implant mucositis, but not peri-implantitis, was 

significantly associated with increased 

abundances of “classic” periodontal pathogens, 

including P. gingivalis, T. forsythia, and 

Prevotella intermedia. The microbiota from peri-

implantitis also harbored differentially 

abundant communities, compared to earlier 

clinical stages, with a marked enrichment of 

several members of the Eubacterium spp. 

To better understand why individuals with a 

history of chronic periodontitis are more prone 

to develop peri-implantitis, Apatzidou et al. 

(2017) examined the microbiota compositions 

of periimplantitis sites and nonadjacent healthy 

periodontal sites in patients with a controlled 

periodontal status. Healthy periodontal sites 

exhibited a more diverse microbiota and were 

associated with increased abundances of the 

genera Actinobacillus and Streptococcus. In 

contrast, Prevotella spp. and Porphyromonas 

spp. were most discriminative of peri-

implantitis. 

Concluding Comments and Perspectives 

The advent of NGS approaches to characterize 

the peri-implant microbiota has drastically 

improved our appreciation of the diversity and 

ecology of the bacterial communities. Peri-

implant sites are distinct ecological niches, 

characterized by lower diversities than 

periodontal niches, yet harboring a differently 

abundant microbiota in both health and disease. 

(Belibasakis & Manoil, 2020) 

 

Assessment of Factors Contributing to 

Work-Related Musculoskeletal 

Disorders among Dental Students7 

 In dentistry, the prevalence of work- related 

musculoskeletal disorders among dentists 

ranges from 63 to 94%, with the main 

contributing factors being repetitive 

movements and Prolonged Static Postures 

(PSPs). Across all dental specialties, irrespective 

of the qualification, the most commonly 

affected anatomical sites are the neck and lower 

back areas attributed to frequent forward 

positioning by the dentist for better visualization 

or access to the oral cavity2. Musculoskeletal 

disorders if left untreated in the long run have a 

negative impact on the professional life of the 

dentist who then either completely abandon or 

limit their clinical duties.  

The term ‘Ergonomics’ has been gaining 

popularity over the years, especially in dentistry. 

In relation to dentistry this discipline deals with 

numerous concepts, starting from the way the 

dentist positions himself while performing 

clinical duties to the design of his working 

environment and other factors that permit 

optimal productivity in his occupation without 



 
 

 

16 
 
 

 

having any adverse outcomes on his physical or 

general health. The overall goal of dental 

ergonomics is to create a working environment 

that is not only safe but also comfortable for the 

dentist, thus preventing any physical and/or 

psychological deficits in him or her. 

Musculoskeletal disorders have been cited as 

one of the reasons contributing to about 25% of 

early retirement in the dental profession. 

In comparison to the general population, dental 

professionals are at a greater risk for developing 

work- related musculoskeletal disorders3. Work-

related Musculoskeletal disorders in dentistry is 

attributed to a myriad of risk factors, starting 

from improper posture, poor equipment design 

of the workstation, maintenance of prolonged 

static postures without proper rest or stretching 

exercises to environmental and/or 

organizational factors like strenuous scheduling 

of appointments without breaks. The adherence 

of dental students to ergonomic practices in the 

physical, cognitive and organizational domains 

was assessed by the administration of the tool. 

Though the dental students fulfilled a majority 

of the postural requirements in the physical 

domain, adherence to ergonomic practices in 

the cognitive and organizational domains was 

unsatisfactory. Postural requirements like 

forward tilt of the upper body or torso, position 

of upper limbs and proper alignment of the 

working field in front of the body were satisfied 

by more than 80% of dental students observed 

in this study. These values are in agreement with 

a study by Garbin et al in 2011, showing similar 

adherence. However, in the present study 66.7% 

dental students were observed to be performing 

excessive forward head tilting or neck bending 

for better visualization of the working field as 

compared to 89% in a study done in 2012. 

Pertaining to lower limb posturing, 50% of the 

dental students observed had positioned the 

pedal drive correctly with heel of the feet on the 

floor while only 38.9 % of students 

demonstrated correct angulation of more than 

110o between upper and lower leg. Correct 

positioning of legs and correct positioning of 

feet on pedal drive was observed among 34.7 % 

and 30% respectively in another study. 

Appropriate positioning of the lower limbs 

prevents development of varicose veins, and 

provides a broader base of support for the body 

thereby minimizing the risk of inflammation and 

pain owing to an impeded venous return. 

None of the participating dental students 

performed stretching exercises during patient 

work and only 6.4% students alternated 

between body postures during care sessions. In 

one study, 14% of respondents reported that 

they did not take any breaks in between patients 

and performed their duties continuously 

without stretching in between. Taking micro-

breaks of 30 to 50 seconds and performing 

periodic directional chairside stretching in 

between care sessions go a long way in 

preventing musculoskeletal disorders among 

practicing dentists. 

Apart from adopting appropriate work postures, 

ergonomics also deals with the study of the 

relationship between the practicing dentist and 

his or her occupational environment which 

involves their interaction with co-workers and 

patients. Literature reports that those dentists 

suffering from work related musculoskeletal 

disorders are often under confident and are 

riddled with anxiety and these are significant 

psychosocial attributes that contribute to being 

dissatisfied with their work. 

Work-related musculoskeletal disorders are 

highly prevalent among dentists. Following 

correct dental ergonomics is important to 

prevent the occurrence of such disorders. 

(A., et al., 2019) 
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QUESTIONNAIRE 
B19 (21) Part 1 

Dental assistance: sterilisation, infection control, and instrument transfer 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Four-Handed Dentistry – Tasks of Team Members and 
General Rules for Instrument Transfer 

 
Question 1: Which of the following are TRUE regarding four-
handed dentistry when applied to the duties and tasks of a 
dentist and dental assistant? 
 

A: For efficient implementation of this style, both 
team members participating in delivering dental 
care should have well defined and complementary 
tasks  

B: The dentist is responsible for establishing the work 
protocol and the treatment steps corresponding to 
dental maneuvers, while the dental assistant is 
responsible for determining the necessary 
instruments and materials 

C: The aim is to increase the dentist’s focus on the 
specific medical maneuvers done to the patient, 
and decrease his role played in other types of 
activities  

D: The dentist must coordinate the entire process 
while delivering dental care  

 
Question 2: Which of the following are a dental assistant’s 
most important duties? 
 

A: Highlighting the treatment conduct particularities 
for each patient 

B: Being knowledgeable of the dental procedures 
conducted in the dental practice  

C: Being knowledgeable of the particularities of 
conducting the dental procedures by the dentist 
he/she is teamed with  

D: Anticipating the dentist’s needs, promptly 
responding to the dentist’s requests and adapting 
to situation dynamics  

 
Question 3: As a dental assistant, you are responsible for 
which of the following during a dental procedure? 
 

A: Preparing and serving dental materials  
B: Serving, exchanging and taking the dentist's 

instruments  
C: Light curing of dental materials  
D: Positioning the dental unit lamp  

Question 4: Which of the following are CORRECT regarding 
the general rules for instrument transfer? 
 

A: Use economy of motion to minimize the number 
and magnitude of motion by the dentist during 
instrument exchange  

B: The dental instruments should be placed favorably 
as the dentist will be the one using them during the 
procedure 

C: Instrument transfer should be done over the 
patient’s face, and not under the level of the 
patient’s mouth 

D: The dental assistant should prepare to provide the 
next instrument to be used and be prepared to 
initiate it at the right time  

E: The dental assistant should free the handle area 
where the dentist will grip the instrument, while 
the active part of the instrument should be 
positioned corresponding to the working area  

 
Question 5: Is it TRUE that during instrument exchange, 
instrument handles should be kept parallel? 
 

A: YES  
B: NO 

 
Sterilisation in Dentistry: A Review of the Literature 

 
Question 6: Which of the following are TRUE regarding 
sterilisation in dentistry? 
 

A: Sterilisation must be performed with a repeatable, 
standardisable, verifiable, and documentable 
method  

B: Chemical sterilisation is a method used for the 
decontamination of thermosensitive instruments, 
which cannot withstand cycles of autoclaving  

C: The most common forms of physical heat 
sterilisations in dental practices have been 
saturated steam, chemical steam, and dry heat  

D: Saturated steam and dry heat are considered 
unreliable and of limited use 

 
Question 7: There are many serious infections that can be 
contracted in a dental setting. Which of the following are 
viruses that cause infections? 
 

A: Candida albicans 
B: Herpes types 1 and 2  
C: SARS  
D: Tetanus 
E: Tuberculosis (TB) 

 
 



Question 8: While educating a patient about infectious 
agents and the various ways they can spread, you mention 
which of the following? 
 

A: Dental instruments can cause an aerosol effect and 
increase the risk of spreading infectious 
microorganisms  

B: The transmission pathways for infectious diseases 
in a dental practice can be from patient to operator, 
from operator to patient, and from patient to 
patient  

C: Transmission cannot occur due to water 
contamination 

D: All the above 
 
Question 9: What was the estimated time for the execution 
of step 3? 
 

A: 30 minutes 
B: One hour 
C: One hour and 30 minutes  
D: Two hours 

 
Question 10: Which of the following are CORRECT regarding 
the suggestions to improve the working efficiency in dental 
facilities?  
 

A: Waiting for an instrument going into the 
sterilisation phase is a loss of operative efficiency; 
because in the same amount of time, the operator 
could perform other three procedures  

B: Having two available dental stations will reduce the 
amount of down time  

C: At the beginning of every working day, every 
operator would be assigned at least four sets of 
instruments that will go through the entire 
sterilisation cycle  

D: None of the above 
 
Question 11: Is it TRUE that this study aimed to examine the 
association between sociodemographic and professional 
characteristics of the participants and their practice of 
infection-control measures? 
 

A: YES  
B: NO 

 

Question 12: Is it TRUE or FALSE that the majority of 
hepatitis B nonvaccinated individuals was from dental 
support staff? 
 

A: YES  
B: NO 

 
Question 13: A study from a South African Province showed 
that 52.2% of dental care providers reported wearing gloves 
and 65.25% wearing gloves and masks, what percentage 
changed gloves after each patient? 
 

A: 6.9% 
B: 8.7%  
C: 10.2% 
D: 12.3% 

 
Question 14: What were the study findings regarding 
disinfection and sterilization among the participants? 
 

A: 53% of the participants reported disinfecting 
impressions 

B: The majority of participants always performed 
disinfection and sterilization  

C: Participants from academic institutions reported 
that they used surface barriers less than reported 
by public hospitals and private clinics  

D: The safety practices with respect to sterilization 
procedures were more adequate in academic 
institutions than public and private sectors 

 
Question 15: Although the study found that the overall 
practice in dealing with sharp objects among the participants 
was good, it still recommended which of the following? 
 

A: Optimizing the performance of appropriate 
disposing protocols of sharp objects  

B: Compliance to the recommended guidelines during 
needle stick emergency  

C: Maintaining detailed records of the accidents in the 
dental environment  

D: None of the above 
 
 
 

END 
 
 
 
 
 
 
 
 
 
 
 
 
 



QUESTIONNAIRE 
B19 (21) Part 2 

Dental assistance: sterilisation, infection control, and instrument transfer 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Pregnancy and oral health 
 
Question 1: A patient you are seeing is pregnant and she is 
concerned about whether some dental care treatments and 
procedures could be dangerous for her condition? You ease 
her mind by explaining that which of the following are 
considered safe? 
 

A: All antibiotics 
B: Some local anesthetics  
C: X-rays when a protective cover is used  
D: None of the above 

 
Question 2: The same patient complains that her gums are 
swollen and bleed when she brushes her teeth. You 
recommend which of the following? 
 

A: Brushing twice a day for 45 seconds with a fluoride-
containing toothpaste  

B: Avoiding fluoride-containing toothpaste 
C: Cleaning between teeth once a day with dental 

flossing or another interdental cleaner  
D: Seeking professional dental care if it worsens  

 
Question 3: Which of the following are TRUE regarding 
lumps along the gumline that can occur during pregnancy? 
 

A: They are generally harmless  
B: They can make it difficult to keep teeth clean  
C: They usually remain for up to two years after the 

baby is born 
D: All the above 

 
Question 4: Which of the following would you recommend 
to a pregnant patient who is experiencing nausea and 
vomiting? 
 

A: She should not brush her teeth immediately after 
vomiting  

B: She should brush her teeth as soon as possible after 
vomiting 

C: She should rinse with a diluted solution of 1 cup 
water and 1 teaspoon of baking soda  

D: All the above 
 

 
 
 
 
 
 
 
 
 
 

Salivary Factors that Maintain the Normal Oral 
Commensal Microflora 

 
Question 5: Is it TRUE that the lowering of blood pressure is 
a major benefit of the oral microbiome to whole body 
physiology? 
 

A: YES  
B: NO 

 
Question 6: Complete the statement: “Urea is the most 
abundant nutrient in saliva used by bacteria such as 
………………………………… apparently through their expression 
of urease, an enzyme that converts urea to ammonia and 
carbon dioxide.” 
 

A: Streptococcus salivarius;  
B: Actinomyces naeslundii;  
C: Haemophilus;  
D: Helicobacter pylori; 

 
Question 7: Which of the following are CORRECT? 
 

A: The availability of alternative nutrient sources such 
as serum (for periodontitis) or plant-based sugars 
(for caries) encourages pathogenic traits in bacteria  

B: The nutrient needs of bacteria are varied but can be 
completely supplied by saliva but only by the 
coordinated actions of bacteria  

C: Specific attachment might explain why there are so 
many saccharolytic bacteria in the mouth even 
when most of the nutrient needs are supplied by 
saliva through proteolytic degradation  

D: None of the above 
 
Question 8: Which of the following affect the salivary 
metabolome? 
 

A: Genetics 
B: Exercise  
C: Nutrition  
D: Dental status  

 



Microbial Community-Driven Etiopathogenesis of Peri-
Implantitis 

 
Question 9: Which of the following are TRUE? 
 

A: Diagnostic criteria for peri-implant infections 
primarily rely on clinical and radiographic 
examinations  

B: Bleeding on probing (BOP) is central to detecting 
peri-implant inflammation in the form of mucositis  

C: Peri-implant mucositis is characterized by 
inflammation extending to the underlying bone, 
further causing osteolysis 

D: About one-third of all patients and one-fifth of all 
implants will experience peri-implantitis  

E: The latest case definitions for peri-implant 
mucositis include suppuration with radiographic 
crestal bone loss beyond initial remodeling 

 
Question 10: Is it TRUE or FALSE that dental implants are less 
susceptible to endogenous oral infections? 
 

A: TRUE 
B: FALSE  

 
Question 11: Complete the statement: “Bacterial 
colonization is already observed within ……………………… after 
implant insertion and further evolves toward the 
establishment of organized biofilm communities in the peri-
implant crevice in the next 2 weeks.” 
 

A: 30 min  
B: 35 min  
C: 40 min 
D: 45 min 

 
Question 12: To better understand progressive shifts that 
occur within microbial communities during the 
establishment of a peri-implant infection, Zheng et al 
characterized stage-wise the microbiota from healthy peri-
implant, peri-implant mucositis, and peri-implantitis sites, 
and found which of the following? 
 

A: A gradual decrease in microbial diversity from 
health to peri-implant mucositis and then to peri-
implantitis was observed 

B: Peri-implant mucositis and peri-implantitis was 
associated with increased abundances of “classic” 
periodontal pathogens, including P. gingivalis, T. 
forsythia, and Prevotella intermedia 

C: The microbiota from peri-implantitis also harbored 
differentially abundant communities, compared to 
earlier clinical stages, with a marked enrichment of 
several members of the Eubacterium spp  

D: All the above 
 
 
 
 
 
 
 
 
 
 

Question 13: Is it TRUE that Apatzidou et al. found that 
healthy periodontal sites exhibited a more diverse 
microbiota and were associated with increased abundances 
of the general Actinobacillus and Streptococcus? 
 

A: YES  
B: NO 

 
Assessment of Factors Contributing to Work-Related 
Musculoskeletal Disorders among Dental Students 

 
Question 14: Ergonomics in dentistry deals with……………….? 
 

A: The way a dentist positions himself while 
performing clinical duties  

B: The design of a dentist’s working environment  
C: The factors that permit optimal productivity in a 

dentist’s occupation without having any adverse 
outcomes on his physical or general health  

D: Creating a working environment which prevents 
any psychological deficits  

 
Question 15: This study found that …………………? 
 

A: Adherence to ergonomic practices in the cognitive 
and organizational domains among the dental 
students were acceptable 

B: None of the participating dental students 
performed stretching exercises during patient work  

C: 4.5% of students alternated between body 
postures during care sessions 

D: Postural requirements such as forward tilt of the 
upper body or torso, the position of upper limbs 
and proper alignment of the working field in front 
of the body were satisfied by less than 80% of the 
dental students 

E: None of the above 
 
 

END 
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