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numerous primary and secondary dental services have been 
suspended, with several countries providing telephone-based 
triage systems to identify those patients requiring urgent or 
emergency intervention.8,9 Considering that pediatric dentistry 
has peculiarities related to the behavioral approach strategies and 
active participation of parents and caregivers, new guidelines or 
standard operating protocols are necessary and should be aimed 
at preventing and minimizing potential risk for both professionals 
and patients and caregivers during and after the coronavirus 
pandemic.10 This systematic review is aimed to scrutinize and 
consolidate technical and scientific information available so far 
in order to minimize contamination risks in pediatric dentistry 
while imparting quality dental treatment to children during and 
after the COVID-19 pandemic.

In t r o d u c t i o n
Children infected with SARS-CoV-2 may show non-specific 
symptoms like fever, fatigue, headache, myalgia, cough, nasal 
congestion or rhinorrhea, loss of taste or smell, or may even be 
asymptomatic. Cough and fever, being the most common presenting 
symptoms.1-3 A recent systematic review estimated that 16% of 
children with SARS-CoV-2 infection are asymptomatic,4 but 
evidence from a French study suggests that as many as 45% of 
pediatric cases are asymptomatic.5 The symptom-based screening 
for identification of SARS-CoV-2 infection in children is particularly 
challenging as there is lack of specificity of signs and symptoms 
and therefore all child patients and their parents should be 
considered as potential carriers. Literature suggests that the virus 
can spread from an infected person’s mouth or nose when they 
cough, sneeze, speak or breathe heavily when they spend long 
period of time with others in specific settings, particularly indoor, 
crowded and inadequately ventilated spaces. More evidence is 
required to better understand the conditions in which aerosol 
transmission is occurring outside of medical facilities where specific 
medical procedures, called aerosol-generating procedures, are 
conducted.6 Transmission may also occur indirectly through 
touching surfaces in the immediate environment or objects 
contaminated with virus from an infected person, followed 
by touching the mouth, nose, or eyes.7 This leaves rendering 
pediatric dental care at potentially high-risk when airotor is 
used producing aerosols at large quantity. Pediatric dentists 
must ensure current knowledge of local, regional, and national 
guidelines to optimize safety of children and accompanying 
parents. Further, in cases, where intervention is indicated, 
minimally invasive procedures that minimize or eliminate aerosol 
generation should be employed throughout the pandemic times, 
and in future, even when practice restrictions ease. Globally, 
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extracted by comparing the extracted data with the data reported 
in the literature.

Data Synthesis
Tables were created to summarise the characteristics of the included 
studies, and any important questions related to the aim of this 
systematic review were recorded. All the published articles related 
to guidelines on pediatric dental clinical practice and COVID-19 was 
reviewed.

Risk of Bias Assessment
Two of the authors independently assessed the research quality 
and bias of each of the included articles using the relevant 
checklists from the Critical Appraisal Skills Programme (CASP). Any 
discrepancies between the review authors have been resolved by 
discussion, consulting a third review author.

Re s u lts
The search resulted in a total of 145 records identified from the 
database. One of these was eliminated as it was in Chinese and 
the English translation was not available. The flowchart depicting 
the identification of records for this study is presented in Figure 1.

The results of the data analysis were classified into the following 
categories:

Triage, waiting area and operatory changes, dentist’s safety, 
procedures to be undertaken during COVID-19, specific guidelines 
for trauma/ guidelines for children with special healthcare needs, 
and infection control.

Triage
Mallineni et  al. (2020),11 Ferrazzano et  al. (2020),12 Ilyas et  al. 
(2020),13 Cianetti et al. (2020),14 Al-Halabi et al. (2020),15 de Amorim 
et  al. (2020),16 Jayaraman et  al. (2020),17 recommended triaging 
via Tele dentistry. In addition, Bahramian et  al.18 recommended 
that the temperature and SpO2 (oxygen saturation) of all patients 
should be checked before entering the clinic. Thermal scanning of 
patients while screening in the dental office was recommended 
by Ferrazzano et al.12 and Cianetti et al.14. Obtaining a thorough 
medical history during triage including the history of recent travel 
was considered important.19-21Mallineni et  al.11 and Jayaraman 
et  al.17 recommended that all patients and parents should be 
considered as potential carriers of the virus.

Many authors recommended triaging the patients under 
emergent and non-emergent category and treating dental 
emergencies immediately while deferring non-urgent, elective 
care.11,13-17

Waiting Areas and Operatory Changes
Social distancing in the operatory either by keeping the patients 
2 meters apart or by staggering the appointments is recommended. 
Bahramian et  al.18 recommended provision of disposable shoe 
covers to patients and attendants. Hand hygiene using hand 
sanitizers and hand wash should be emphasized upon. Ferrazzano 
et  al.12 and de Amorim LM et  al.16 also recommended washing 
hands using soap and water. Some researchers recommended 
reducing the number of persons accompanying the patient for the 
appointment.15,17,18 Bahramian et al.18 recommended disinfection 
of seats, children’s toys, door handles, and faucets prior to the next 
patient. Al-Halabi et al.15 and de Amorim et al.16 suggested removing 
all unnecessary items from the waiting area. Al-Sehaibany FS20  

Me t h o d o lo g y

Review Registration
This systematic review was reported according to the PRISMA 
checklist and was registered at the International Prospective 
Register of Systematic Reviews (PROSPERO) (protocol number # 
CRD42020191943).

Literature Search
A systematic search of the available studies in the literature 
was conducted using the following electronic databases: 
MEDLINE/PubMed, EMBASE, CINAHL, Cochrane Database of 
Systematic Reviews, Cochrane Central Register of Controlled Trials, and 
SCOPUS from 1st March, 2020 to 31st July, 2020. The grey literature and 
the reference lists of identified full texts were also screened to retrieve 
additional relevant studies that might fulfill the inclusion criteria.

A search strategy was developed for the PubMed database 
which was followed with the other databases based on the 
following PICO question: “What Standard Operating Protocol and 
Guidelines has been developed for clinical management of Pediatric 
dental patients during COVID -19 pandemic?” The results of the 
different databases were manually cross-checked to locate and 
eliminate duplicate studies.

The complete search strategy included the use of text words 
and MeSH terms. The broad-based search was implemented 
individually with keywords: COVID-19 in Pediatric Dentistry, 
Coronavirus, SARS CoV-2, child oral health, pediatric dental setting 
guidelines, Standard operating protocols, modifications. Partial 
searches with the Boolean tools AND and OR were done with the 
above keywords individually with COVID-19 and Pediatric dentistry 
in different possible combinations. For additional details, the 
authors of the studies were contacted when required. The titles and 
abstracts were evaluated for suitability of inclusion in a systematic 
review. Two authors performed the literature search independently 
according to this predefined strategy.

Study Selection
The following inclusion criteria were used for study selection: 

•	 Article available in the English Language 
•	 Literature available from 1st March to 31st July 2020 
•	 Articles available for Pediatric dental setting during  

COVID-19. 

The following exclusion criteria were used for study selection: 

•	 Articles available in language other than English 
•	 Guidelines and standard operating protocols for general dental 

practice
•	 Literature available before 1st March 2020.

Title and Abstract Screening
A two-stage (title/abstracts and full-text) screening process with 
random pairs of independent reviewers was used. Disagreements 
between pairs of reviewers were resolved by discussion. The 
authors were contacted if additional information was necessary to 
determine eligibility. Only the data of interest within the selected 
studies were extracted for analysis.

Data Extraction
One reviewer extracted data from high-quality literature and built 
evidence tables. A second reviewer checked the data that was 
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addition, Jayaraman J et al recommended the rate of air change as 
≥12 ACH for new and ≥6 ACH for existing rooms. In offices using 
nitrous oxide, disposable tubing should be considered.15 Waste 
disposal should be done in impermeable and puncture-resistant 
bags16 and potentially contaminated waste should be disposed of 
using the gooseneck ligation method for the waste bags.19

Di s c u s s i o n

Current research shows that children are physiologically just as likely 
to become infected with SARS CoV-2 as adults.22 The discrepancy 
between the number of children infected and biological 
susceptibility may be due to the fact that children generally have 
minimal to mild symptoms when infected with the coronavirus and 
are therefore less likely to get tested.23 A recent study from South 
Korea found that young children are less likely to spread the disease 
as compared to adults, while adolescents and teenagers between 
10 and 19 years of age spread the virus at a similar rate as adults 
do.24 Cruz and Zeichner have also suggested that children have 
a role in community-based viral transmission.25 They noted that 
children are more likely than adults to have upper respiratory tract 
involvement with prolonged respiratory and fecal shedding.26 The 
transmission from children in dental setup is yet not established 
but as a pediatric dentist, we have to take standard precautions to 
hamper this spread. Several researchers11-21 have given different 
standard operating protocols to be followed in pediatric dental set 
up with conflicting guidelines; therefore it is imperative to sort and 
consolidate these guidelines, which is done in the present review.

In order to halt the transmission of coronavirus from patients 
to oral healthcare providers and vice versa, it is fundamental to 
have evidence-based data on personal protective equipment 
recommendations for the dentist during various procedures, 
infection prevention and control in the healthcare facility and 
waiting area modifications to avoid the spread of fomites on 
inanimate objects. Traumatic dental injuries were one of the 
emergencies seen at the earliest in pre-covid times, so the present 

suggested that the toys in the dental office might be a potential 
source of infection. Patient education about hand hygiene should 
be provided as per some researchers.15,16,19 One paper stated limited 
entry points to facilitate screening.17

Dentist’s Safety
The use of PPE is highly recommended by all the authors.11-21 However, 
there is no consensus regarding the type of PPE to be used with 
few authors recommended the use of N95 masks for all patients 
while others recommended the use of N 95 masks only for AGPs 
as depicted in flowchart.

Procedures to be Undertaken during COVID-19
All the papers included in the present review showed consensus 
for avoiding AGPs and the use of minimally invasive dentistry 
whenever possible. In addition, use of a pre-procedural mouth 
rinse is recommended.12-19,21 Use of rubber dam,14,15,18,19 use of 
high volume evacuation12,13,15,19-21 to decrease aerosol generation 
is recommended.

Specific Guidelines for Trauma/Guidelines for Children 
with Special Healthcare Needs
Urgent care should be provided to patients with dental 
trauma12,13 and patients with special healthcare needs.12,15 There 
are limited suggestions regarding the type of interventions and 
continuing care in these patients during the pandemic.

Infection Control
Surface disinfection11,14-16,18,20, hand hygiene11,19 are considered 
as important infection control measures. Reducing the risk of 
cross-infection with maintaining negative pressure in the operatory 
was recommended.17,18 Other alternative to negative pressure is 
adequate ventilation14,15,17,18,20 and HEPA filters.14,17 Few researchers 
recommended the use of ultraviolet irradiation disinfecting 
system and air ionizer devices or ozone gas disinfection in the 
operatory.18,20 One author recommended the use of air purifiers.15 In 

Fig. 1: Flowchart of the study articles
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remain suspended in the air for long periods,33 direct contact 
with blood, oral fluids, or other patient materials,34 contact of 
conjunctival, nasal, or oral mucosa with droplets and aerosols 
containing microorganisms generated from an infected individual 
and propelled a short distance by coughing and talking without 
a mask35,36 and indirect contact with contaminated instruments 
and/or environmental surfaces.37 In addition to the infected patient’s 
cough and breathing, when dental devices such as high-speed 
dental handpiece are used in the patient’s oral cavity, a large 
amount of aerosol and droplets mixed with the patient’s saliva or 
even blood are generated. Droplets and aerosols particles are small 
enough to stay airborne for an extended period before they settle on 
environmental surfaces or enter the respiratory tract. Frequent direct 
or indirect contact of dental professionals with human fluids, patient 
materials, and contaminated dental instruments or environmental 
surfaces makes a possible route to the spread of viruses. The 
majority of studies in the present review have advocated the use 
of PPE while doing any aerosol-generating procedures. Because 
air droplet COVID-19 particles are estimated to be 0.06–0.14 μm in 
diameter,38 the most efficient masks are presumed to be FFP2/N95, 
FFP3/N99, and N100. In consensus with this, the majority of the 
studies have recommended N-95 or high level respirators for any 
aerosol generating procedures, if the need arise.

The use of minimal invasive dentistry like atraumatic restorative 
treatment, sealing in carious lesions using fissure sealants, silver 
diamine fluoride, selective caries removal, and the Hall Technique 
is suggested by all the papers unanimously. It is suggested that 
fluoride varnish can be sent to patients with high caries risk 
scheduled for preventive programs and parents are educated 
about how to use fluoride varnish properly.18 Extractions should be 
preferred for primary teeth and extirpations with hand instruments 
followed by temperature restorations in permanent teeth in order 
to minimize aerosol generating procedures. In the context of 
SARS-CoV-2, various preoperational antimicrobial or oxidative 
mouth rinse formulations were recommended including 1.5% 
H2O2 with a contact time of 30 seconds, Povidone-Iodine with 
a contact time of 15- and 30-second in concentrations of 0.5%, 
1.25%, and 1.5% while in general chlorhexidine was considered 
inadequate.39-41 Further, in vitro studies by DE Anderson et  al. 
and Egger et  al. supported the use of povidone-iodine against 
SARS-CoV-2.

Rubber dams can significantly minimize the production of 
blood and saliva contaminated aerosol or spatter, particularly in 
cases when high-speed handpieces and dental ultrasonic devices 
are used. It has been reported that the use of rubber dam could 
significantly reduce airborne particles in a 3-foot diameter of the 
operational field by 70%.42 In agreement with, this all the studies 
have advocated the use of rubber dam whenever any AGP is to 
be performed. When a rubber dam is applied, extra high-volume 
suction for aerosol and spatter should be used during the 
procedures along with regular suction.43

Human coronaviruses such as SARS-CoV-2, Middle East 
Respiratory Syndrome coronavirus (MERS-CoV), or endemic human 
coronaviruses (HCoV) can survive on surfaces like metal, glass, or 
plastic for up to a couple of days.44 Therefore, contaminated surfaces 
that are frequently contacted in healthcare settings are a potential 
source of coronavirus transmission and strict infection prevention 
and control measures should be practiced. In the present review, 
various ways of infection prevention like negative pressure in the 
operatory, HEPA filters, ultraviolet irradiation, ozone gas disinfection 
are suggested. All the papers included in the present review have 

paper was aimed to know the guidelines followed today and 
changes during recent times.

To minimize the risk of exposure and community spread, it is 
critical to reduce physical walk-ins in the dental setting and this 
can be done effectively by tele-screening and triaging. Triaging 
is the process of determining the priority of patients’ treatment 
needs based on the severity of their condition. The majority of 
the studies included in the present review advocated tele triaging 
as suggested by various National and International organizations 
during the pandemic.26-28 However, few studies did not mention 
triage protocol in contrast to what is suggested by evidence based 
literature.20-22 Teledentistry can serve as a good alternative to face 
to face consultations during COVID-19 era.

As the most common symptom of SARS CoV-2 among pediatric 
patients is known to be fever and cough, temperature screening is 
recommended for all patients reporting to healthcare facilities. On 
the contrary, only two studies in the present review gave importance 
to temperature screening.12,18 This finding of the present review 
may be attributed to the rising cases of asymptomatic patients 
reporting to the pediatric dental settings. Also, SpO2 should be 
recorded for every patient as it is seen in some asymptomatic 
patients; there is a sudden drop in oxygen saturation without any 
major symptom of the disease, known as happy hypoxia. Majority of 
the dental patients are asymptomatic, therefore, the dentist should 
be cautious regarding this hypoxic state as it might be an indicator 
of infection. None of the studies except one18 have included SpO2 
screening in their practice.

To avoid transmission through indirect contact of contaminated 
surfaces of various objects like toys, magazines, décor items, etc 
in the waiting area, all the researchers11-21 stated in the present 
review to rather modify the area by removing unnecessary items 
and instead put signages for respiratory hygiene/cough etiquette 
and social distancing. Based on the results, it is recommended to 
facilitate social distancing by scheduling appointments in such a 
way that there is only one patient in the dental clinic at a time to 
minimize contact in the waiting room and only a single person with 
a child patient should be allowed. If the waiting room does not allow 
for appropriate “social distancing,” patients should wait in their 
vehicle or outside the facility.14 Provision of alcohol-based hand rub, 
and no-touch receptacles in the waiting area is recommended. One 
must consider installing electronic door openers to limit touching 
the door handles frequently. Physical barriers in the reception area 
are recommended so that direct contact of front desk personnel 
with the patients can be checked upon. Environments should be 
well ventilated, preferably with open windows according to the 
result of the present review.

According to current evidence, respiratory droplets and contact 
routes are the typical modes of transmission of the COVID-19 virus 
between people.29 Droplet transmission occurs when a person 
comes in close contact (within 1 m) with someone who has 
respiratory symptoms (e.g., sneezing or coughing) and therefore, 
at risk of exposing his/her mucosa (mouth and nose) or conjunctiva 
(eyes) to potentially infective respiratory droplets. Transmission 
may also occur through fomites in the immediate environment 
around the infected person.30 The asymptomatic incubation 
period for individuals infected with SARS-CoV-2 has been reported 
to be 1–14 days and it was seen that those without symptoms can 
also spread the virus.30-32 Dental care settings invariably carry the 
risk of SARS-CoV-2 infection due to the specificity of its procedures. 
The pathogenic microorganisms can be transmitted in dental 
settings through inhalation of airborne microorganisms that can 
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Co n c lu s i o n
Within the limitation of the present review, it can be concluded that 
transmission risk through children should not be underestimated 
as they present either with very mild symptoms or are usually 
asymptomatic but an obvious potential carrier of the virus. So, 
all the treatment protocols and standard measures of prevention 
presented herein must be ensured in the pediatric dental practice 
in addition to local and regional guidelines issued now and again.
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