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ABSTRACT

The global spread of the coronavirus disease has put dentists, dental specialists, and staff, as well as patients, at
danger of COVID-19 infection during dental procedures. The COVID-19 risk associated with prosthodontic dental
treatment operations might range from low to very high. This article provides a helpful guide to prosthodontic treat-
ment processes, including infection control and standards of care.
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INTRODUCTION

Therecently discovered coronavirus disease
(COVID-19)thatwasfirstdiagnosedin China has
become pandemicasdeclared by World Health Or-
ganization due to its rampant spread throughout
theworld. This pandemic has affected every sector
of human life worldwide and become international
healthcrisis.’2The symptoms of COVID-19 mostly
includefever, myalgia, fatigue, coughing,andshort-
ness of breath or dyspnoea along with abnormal
chestx-ray diagnosed with lesions in multiple lung
lobes.®Everyone is equally prone to this infection
because of its transmission through air droplets
that are transmitted by patients who cough and
sneeze. People whoare asymptomaticredundant
could also be able to transmit the virus when in
contact with other people.* Recently saliva ofin-
fected patients was found to contain COVID-19 vi-
rus. Thiscanhave amajorrolein the transmission
of the virus.®

Duetothetransmission of SARS-CoV-2 with
longincubation period and possibilities of aerosol
produced also oral fluids contactduring dental pro-
cedures, both the dental healthcare professionals
aswellasthe patients were putathighrisk of cross
infection."® Prosthodontist is going to face much
more challenges because of high concentration of
saliva contained in trays and dentures, also blood
exposure during pre-prostheticsurgeries, implant
placementand exposureto aerosols during tooth
preparation for crown and bridge. Almost every
prosthodontic treatment demands multiple visits
by patients, which throws aunique challengetoen-
sure bilateral safety at every visit. As a result, the
dental services were limited to the emergency and
urgent cases during the early days of the pande-
mic.246

Dentallaboratory serviceisanimportantfeat-
ure of prosthodontic practice. Unlike other dental
specialties, dental laboratory supportis requiredin
any type of prosthodontic care,from full dentures
topartialdentures, crownstobridges. It's critical to
remember that dental laboratory work entails co-
operation of the practitioner, assistant, laboratory
supervisor, laboratory technician,and endingwith
the runner and doctor. The likelihood of contami-
nation increases as the possibility of interaction
between the team grows. Thus it is considerable
for patients also practitioner tounderstand heatlh
protocols and personal preventionaswe arrive in
dental clinic.®

Coronavirus

Coronavirusis an RNA virus with a diameter
of 60-140 nm and spikes that give it a crown-like
appearance, hence the name coronavirus. A few
patients with serious pneumonia were presented
to a hospital inWuhan, Chinain December2019.4
Thisdisease originatedin Wuhan'swholesale sea-
food market, whichalso marketed wild animals. Co-
ronaviruswas described as havinga 95% similarity
to the bat coronavirus and a 70% similarity to the
SARS-CoV.Human-to-humantransmission began
to occur later. Cases gradually increased, and it
was discovered that this disease had a 1.8-day
dou-bling period.*®

Pathogenesis of COVID-19

Adults and children of all ages are equally
prone to this infection as the incubation period is
generally from 0-24 days, hence person to person
transmissionmay occur before any symptomsare
seeninthe patient. Inthe beginning of this virus out-
break, it was believed that coronavirus transmis-
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sionmay alsobe spread by touching surfaces and
objectsasinFig. 1.Lateron, WHO announcedthat
transmission can occur more easily in the “Three
C’s” which consist of crowded places with many
people nearby; close-contact settings, especially
where people have conversations very near each
other;also confined andenclosed spaceswith poor
ventilation.?’
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Figure 1 Three main routes for transmission of infect-
ious agent (Source: Bizzoca ME, Campisi G, Muzio L
Lo. Covid-19 pandemic: What changes fordentistsand
oralmedicine experts? Anarrative review and novel ap-
proachestoinfection containment. IntJ Environ Res Pub-
lic Health. 2020;17(11))°.

Thus, disinfecting surfaces and regularwashing
hands are critical for preventing the spread of this
disease. Several studies show people touch their
facesregularly,onaverage 23 times per hour, and
44% ofthose include touching the mucous mem-
branes of nose and mouth. As aresult,hand wash-
ing with soap or hand rubbing with sanitizer should
be done on a regular basis to prevent this trans-
mission.*

Previous studies stated thatangiotensin-con-
vertingenzyme-2 (ACE2)transmembrane recep-
tors are found in the oral epithelium and salivary
glands.8SARS-CoV-2 can penetrate saliva through
three different routes: liquid droplets or drainage
expectorate from the upper or lower respiratory
tractthatenterthe oral cavity, serumcontainingthe
virusthatleaks frominflamed gingival tissues into
gingival crevicularfluid, and majorand/or minorin-
fections of the salivary gland(s).%'°

Aerosol-producing proceduresin dental offices
areamajorsource of concern. Fortunately, thereis
no evidence that the SARS-CoV-2 virus survives
for long periods of time in the localized air flow.
However, van Doremalen etaldemonstrated that

the SARS-CoV-2 remained viable, within the aero-
sol, for 3 hours after being aerosolized.

To avoid the development of infectious saliva
droplets, it's crucial to decontaminate indoor air,
ensure proper air flow, and prevent cross-contami-
nation through saliva droplets. These three acts,
especially in the dental environment, can help to
slow the spread of SARS-CoV-2.%6

The protective measures that should be done
inadental context can be classified into the follow-
ing categories, according tothe COVID-19 recom-
mended criteria 1) prior to dental therapy. Before
entering dental office, dental team must provide
patienttriage. ldentification of likely suspects, post-
ponementofnon-urgentdental care, appointment
management, and active screening of dental staff
are some safeguards that should be addressed
before a patiententers the dental clinic.2 Active pa-
tientscreening, control of social distance inthe den-
tal office, providing sanitation steps to patients, use
offacemasks by everyone in the dental office, pa-
tienteducation, use of personal protection equip-
ment (PPE)bythe dentalteam,and management
of the dental operatory room are several proce-
duresthatare alsonecessary atdental offices du-
ring this pandemic situation;?2)during dental the-
rapy.During the treatments, clinicians mustmain-
tainhand hygiene, offer patients a preoperative an-
timicrobial mouth rinse, utilize rubber dams, high-
volume saliva ejectors, and extraoral dental radio-
graphs,implement4-handed dentistry, avoid aero-
sol generating operations, one-visit therapy, and
environmental cleaning and disinfection proces-
ses;>"and 3)after dental therapy.? Following the
treatment, cleaning and disinfectingreusable face
protective equipment, as well as managing laun-
dry and medical waste, should be considered.™

The complete clinical setup has been proposed
tohavedistinct places fordonning/doffing, a sepa-
rate sterilizing room, and the segmentation of re-
gions into distinct zones, as per the necessity of
the hour. Its viability is contingent on basic infra-
structure, total available space, number of auxili-
ary staff, and daily patient reporting.”

ZONE A: reception and waiting area
This sectionisforgathering basic patientinfor-
mation utilizing particular clinicorinstitution-based
protocols. This zone requires non-contacttempe-
rature recording, sensor taps, and contactless sa-
nitizing dispensers.?
The patient is asked to take off any jewelry,
watches, or other valuables and carefully sanitize
theirhands. Dueto the standard ofkeeping physi-
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cal distance, one attendant per needy patient is
preferable. Atriple layerfacemask, disposable shoe
covers, head cap and gloves should be provided
to the patient. To prevent the passage of droplets
between the patient and the staff, a glass barrier
mightbeinstalled atthe reception desk. The patient
should complete a screening form as well as an
informed consent form.®

Posters canbe produced and exhibited to edu-
cate patients about hand hygiene, respiratory eti-
quette, and othertopics. A pulse oximeterisanon-
invasive, wireless fingertool usedinthe screening
areatotrack substantialchangesin arterial oxygen
saturation in a fraction of the time, especially in
asymptomatic people. If the oxygen saturation is
lessthan 93%, a physician should be consulted for
further examination. Other guidelines tofollowin-
clude non-overlapping appointments with at least
a15-minute break, physical distancing, and digital
payments.?

ZONE B: Screening area

Inthis zone, initial screening and diagnosis will
be performed with sterilized devices. Atthe outset
ofthedisease, the viralloadis atits highest, mostly
in the upper respiratory tract. According to Bidra
et al,apre-proceduralmouthrinse utilizinga 0.5%
concentration of oral Povidone-lodine (PVP-I)for at
least 15seconds cantotally deactivate the virus.+”

Povidone iodine's significant virucidal activity
canbe efficiently utilized by usingitasamouth gar-
gleagainst COVID-19. To avoid salivary contami-
nation, orthopantomogram and cone-beam com-
puted tomography (CBCT)are advised instead of
intraoral radiographs during this period. Itis prefer-
able to take digital radiographs in-house rather
than sending patients outside.’

ZONE C: Non-aerosol generating area
This section features dentists doing operati-
ons that do not require the use of handpieces or
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ultrasonic scalers. As a result, hand equipment
suchas spoonexcavators and chemical-basedca-
ries removal solutions are prioritized. Within the
limits of administrative and environmental cons-
traints, PPE is the only effective strategy for pre-
venting the transmission of infection. Donning and
doffing should be performed in the designated re-
gionsinasystematicmanner.As previously noted,
four-handed dentistry with adigital workflow is re-
commended.’

ZONE D: aerosol generating area

Aerosols are described as particles with adia-
meteroflessthan50 um created by the use of high-
speed hand pieces. Aerosols are said to have a
tendencyto stay suspendedforatleast30 minutes
after the operation is over,and can travel up to 2
feetfromthe dental chair. Becausetherisk oftrans-
mission is considerable in this location, and the
false negative rate of Covid Antigen tests is over
30%, universal precaution isrequired. Onlythe most
essentialitems should be keptoutinthe open, with
the majority ofthe material and instruments being
maintained in closed cabinets.®®

DISCUSSION

Dentists have an ethical commitment to treat
patients even in emergency situations, aswell as
apersonalcommitmentto keep their families and
employees safe. This article will be concerning on
prosthodontic treatment in pandemic situation.
The prosthetic dental treatment procedures can
be categorized as seen in Table |, from Rokaya®
quoting Alharbi et al.

Removable prosthodontics

This comprises complete and partial denture
creation.As a result, before initiating any geriatric
patient, adetailed medical case historyisrequired
to assess risk against need benefit. To minimize
unintended consequences, it is vital to prioritize
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Figure 2 Suggested operational clinic mechanism (Source: Pruthi G, Parkash H, Bharathi PV, Jain R, Gupta A, Rai
S. Comprehensive review of guidelines to practice prosthodontic and implant procedures during COVID-19 pandemic. J Oral
Biol Craniofacial Res [Internet]. 2020;10(4):768—75. Available from: https://doi.org/10.1016/j.jobcr.2020.10.010)"
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Table 1 Common urgencies in prosthodontic treatment?
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the completion of ongoing proceedings over the
start of new cases. Before repairing a fractured
prosthesis, it should be thoroughly disinfected. Ul-
cerations or mucosal erosions can be treated via
teleconsultation by prescribing analgesic and anti-
septic gels for topical applicationand temporarily
removing the prosthesis.? If the patient is unable
toseetheclinic,mild smoothening of sharp borders
may be recommended. A low-speed micromotor
should be used to adjust dentures. If the patient's
systemichealthis beingharmed,anew prosthesis
should be made. Primary impressions should be
taken in well-fitting stock trays, while subsequent
impressions should be taken in custom trays that
may be discarded once the master cast has been
obtained. Tosave chairsidetime,one-stepborder
molding might be used.">?

Asforlaboratory procedure, in order to avoid
any changesfollowinginsertionintothe mouth, re-
cord bases and wax rims should be adjusted be-
forehand.Dentures should be remountedto adjust
occlusionand processing errors should be avoided
inthe lab. This willminimize patientfollow-up visit.?

Fixed prosthodontics

Crowns and bridges, inlaysandonlays, smile
design, veneers, complete mouth rehabilitation,
postand cores,and otherfixed prosthodontic pro-
ceduresareall part offixed prosthodontics. These
areprocessesthat produce aerosols. As a result,
significantsafety and disinfection measures must
be followed. Digital intraoral scanner impressions
are a safe option; however, the cost-benefit ratio
must be considered.*

Duringdental preparations with supragingival
margins,arubberdam and strong vacuum suction
are indicated. This successfully removes the ma-
jority of blood and saliva particles while also lower-
ingthevirusload. In their tooth preparations, den-
tists should avoid undercuts and underreduction.®

The patient'sagreement should be obtained
before using a digital gadget to match shades.To
avoid any shade mismatch, intraoral pictures can
be transferred to the laboratory via the internet.
Crownremovers should be usedtoremove adama-
ged prosthesis. Recementing the dislodged pros-
thesisis possible, butthe temporary crowns should
be adjusted extra-orally with a micromotor."!

Additionalimeasures include the dentist's work-
ing position being 11-12 o'clock, lower air press-
urein 3-way syringes, full PPE for both the doctor
and the assistant, and the use of anti-retraction
hand pieces and disposable burs. Rinsingand spit-
tingonaregularbasis should be discouraged. The
propagation of the virus can also be aided by fo-
mites. As aresult,impressions, which canbe used
to transmit cross contamination, should be disin-
fected (sodium hypochlorite 1% for ten minutes)
and stored in disposable pouches.*®

Implant surgery & prosthodontics
Thesedays,implantdentistry is the most exci-
citing and lucrative division for prosthodontists.
However, implant treatment planning necessita-
tesmanydentalvisits, which, along with the use of
surgical aerosol-generating handpieces, necessi-
tates extraordinary caution in terms of infection
control and disinfection. Authors encourage that
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you follow their advice, but personal discretion is
required.®

On the basis of CBCT, healthy patients with
no other co-morbidities can be accepted. Slow
speed drilling with sharp drills is preferred during
surgery. External irrigation with high volume
suction should be done on a regular basis.
Ultrasonic instruments and piezoelectric surgery
should be avoided, while the use of osteotomes
should be encouraged to decrease the creation
of aerosols."

Immediate implants with immediate loading
should be used wherever possible because they
require fewer visits. Complex full mouth operati-
ons should be avoided wherever possible. As an
alternative to traditional impression production,a
digitalimpressionwith scan bodies isrecommend-
ed. Beforereusingimplant impressions and com-
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ponents, any implant component must be tho-
roughly disinfected orautoclaved,**and the pros-
thodontists must prevent repetition of any chair-
side step.’

It was concluded that during prosthetic den-
tal treatments, dentists, dental assistants, dental
staff, and patients are all at risk for COVID-19 in-
fection. The COVID-19riskassociated with prosth-
eticdentaltreatment operations mightrange from
low to very high. As a result, prosthodontic/pros-
theticdental treatment operations should be per-
formed with high levels of care and infection con-
trol. Furthermore, there are still minimum eviden-
ce-basedrecommendations, butall ofthe relevant
information on this topic have been compiled so
thatsafe and update servicesto the patients have
been provided while also protecting the clinicians
from the virus.
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