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ABSTRACT

COVID-19 has emerged &8s a global pandemic. It is pneumonia like disease causad by SARS-
CoV2 virus. This virus of betacoronoviridae family infects human cells using spike(3) protein
The human cells which express ACE2(Angictensin Converting Enzyme 2) receptor on their
surface are altacked by this virus. Due to specific modifications at Spike protein SARS-CoV2
has gained ability to strongly bind and transmits quickly which results into high infection rate
and heavy mortality. SARS-CoV2 has multiple mechanisms to paralyze immune system of
our body. There is no proper treatment available for COVID-19 but several drugs which have
immune-suppressive or antiviral activity are undargoing clinical trials. In the presant review
we are summarizing the known facts of the COVID-19 and causative agent

Key words: ACEZ, COVID-19, Forensic. Hydroxy-chloroquing, RT-gPCR, Spike,
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Introduction:

Coronaviruses is a commaon term use for the
wiruses which belong to the Coronaviridas
family of MNidovirales order. The novel
coronavirus, named SARS-CoV-2 (colloguially
known as 2018-nCoV. Human Coronavirus
2019 (HCoV-2018)), was discoverad In
Decamber 2019 in Wuhan, Hubel province of
China. SARS-CoV-2 s responsible for disease
COVID-19"27  The vwirus belongs fo
coranavirus family as they have spharical
virions with core shall and surface projections
resembling a solar corona, It was isolated and
saqguenced by January 2020°. SARS-CoV-2 is
an envelopad, positive single strand RNA
genome containing virus® ®7, SARS-CoV has
bean affirmead to accommaodate the largest viral
RNA genome known to date, encompassing
28727 nucleotides pradicted 1o contain 14
functional opan reading frames (ORFs). The
phylogenetic analyses of the major
structural proteins llustrated that SARS-
CaoV does not closely resemble any of the
previously known three groups of
coronavirus & It is more closaly related to
the wvirus which is found on bats as
RaTG13.

SARS-CoV and MERS-CoV are two well-
known members of beta corona virus
family which have caused severea human
life loss in recent pasts® SARS-CoV was
responsible for Severe Acute Respiratory
Syndrome, a major outbreak in 2002-2003
whereas MERS-CoV causes Middle East
Respiratory Syndrome, a disease which
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was pandemic in 2012-2013%%¥ MERS-
CoV was suggested to onginate from bats,
but the reservoir host fusling spillover to
humans s unequivocally dromedary
camels. Both SARS-CoV and SARS-CaoV-
2 are closely related and originated in bats,
who most likely serve as reservair host for
these ftwo. \Whereas palm civets and
raccoon dogs have been recognized as
intermediate hosts for
transmission of SARS-CoV between bats
and human, the SARS-CoV/-2 intermediate
host remains unknown® The recent

Foonotic

statistics of the World Health Organization
(VWHO) seemingly attest that the effective
reproductive number, which is the average
number of secondary cases per infectious
case, is higher for COVID-2019 (mortality
rate ~2-4%) than for SARS (mortality rate
=34 4%) or MERS (mortality rate ~8.6%)
The pathogenicity appears globally lower
than other two coronavinus, Thase virus
spread from human to human through air
or droplets! Mucleotide sequence
homology of SARS-CoV-2 with SARS-
CoV, and MERS-CoV is 77 5% and 50%,
respechively (Fig.1)®. Here we will explain
structure, mode of infection and spared of
SARS-Cove virus, the clinical features and
managements of Covid 19 disease as well
as polential way lo contrel the disease
The highly pathogenic zoonotic pathogens
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SARS-CoV, MERS-CoV, and SARS-CoV-
2, all balonging to the B-coronavirus genus.
Except these three, some low-
pathogenicity coronavirusses as HCoV-
0C43, HCoV-HKU1, HCoV-NLS3, and
HCoV-229E  also

genus'®. The novel coronavirus uses the

come in same
same receptor, angotensin-converling
enzyme 2(ACEZ2) as that for SARS-CoV,
spreads through the
Evidence

and  primarily
respiratory
sustained human-to-human fransmission,

tract™. showed
along with many exported cases across
the globe. Based on over 80,000
laboratory confirmed cases of COVID-15,
the most typical clinical signs and
symptoms include fever, dry cough,
fatigue, phlegm production and a small
patients appearaed
infection  symptoms.
According to World Health Organization
(VVHO) 80% patients
experience mild symptoms, ~15% patients

population of

gastrointestinal

approximately

suffer with severe infection (e.g., needing
mechanical venlilation) and 2-5% of
patients become critically ill (e.g., needing
intensive care unit support). The nsk of
being infected by a patient with
Coronavirus Disease 2018 (COVID-2019)
can occur both the symptomatic and the
non-symptomatic phases. SARS-CoV-2
target the alveolar epithelial typa Il cells,
which would hence funclion as a reservoir
for viral invasion in the lungs. histological
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examination of lungs tissue frequently
diffuse
characterized by presence of celiular

shows alveolar damage
fibromyxoid exudates, desguamation of
pnaumocytes and hyaling membrane
formation. This is consistent with acute
respiratory distress syndrome (ARDS)
Current outbreak

The first report of this virus came from
Hubei province of China. India has
reported more than 750,000 cases with
8500 deaths (till 11th July 2020). After
claiming free from COWVID-13, China and
Singapore are facing second wave of the
disease.

The Virus can survive on different surfaces
hours to days Tablet
summarizes these surfaces and survival

for  several

time,

Tablel. Survival time of SARS-CoV2 at
dilTerent surfaces
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As we can ses, the virus has tremendous
ability to survive on different surfaces. It
binds to the ACEZ {Angictensin Converting
Enzyme 2) receptor on human cells which
are present on almaost all the tissues. Due
to the mutation {which are described
below) the virus has got strong ability to
bind and transmit from one human to olher
quickly. These factors have enhanced the
imfection and mertality rate.

Structure of SARS-CoV-2

Coronavirus virions are spherical with
diameters of approximately 125 nm as
depicted in recent studies by cryo-electron
tomography and cryo-elactron
microscopy'® '*, The most prominent
feature of coronaviruses is the ¢glub-
shaped spike projections emanating from
the surface of the wvinon. Within the
envelope of the virion 1s the nucleocapsid.
Coronaviruses have helically symmeatrical
nucleocapsids, which is uncommon amang
positive-sensa RNA viruses, but far more
common  for negative-sense  RNA

viruses't,

Coronavirus is structured with four major
structural proteins, which are spike (5),
membrane (M), envelope (E), and
nucleocapsid (M) proteins, all
aforementioned are encoded within the 3°
end of the viral genome. The S profein
(=150 kDa), utilzes an N-terminal signal

sequence o gain access to the ER, and Is
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heavily N-linked glycosylated.
Homotrimers of the virus encoded S
protein make up the distinctive spike
structure on the surface of the wirus 158
The trimeric $ glycoprotein is a class |
fusion protein and mediates attachment to
the host receptor'”. 51 makes up the large
receptor-binding domain (RBD) of the 3
protein, while S2 forms the stalk of the
spike molecule'®

The M protein is the protein which is
present in abundance in the virion. It is a
small (~25-30 kDa) protein with three
transmembrane domains and is thought to
give the virian its framework. It has a small
N-terminal glycosylated ectodomain and a
much larger C4erminal endodomain™.
The E protein (~8-12 kDa) is found in small
quantities within the virion. The E protein
has an M-terminal ectodomain and a C-
terminal endodomain and has ion channel
activity, As opposed to other structural
proteins, recombinant viruses lacking the E
protein are not always lethal, although this
is virus type dependent® The E prolein
faciltates assembly and release of the
virus along with the ion channel activity in
SARS-CoV

The N protein constitutes the only protein
present in the nucleocapsid. It s
composed of two separate domains, an M-
terminal domain (NTD) and a C-erminal
domain (CTD), beth capable of binding

Vol, 1
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RNA in wvitro, but each domain uses
different mechanisms to bind RNA. It has
bean suggested that optimal RNA binding
contributions  from  both
domains®2!. N protein binds the viral

requires

beads-on-a-string  type
specfic  RNA
subsirates have been identified for N

genome  in
confarmation Two

protein; the TRSs and the genomic
packaging signal. The genomic packaging
signal has been found to bind specifically
to the second, or C-terminal RNA binding
domain. N protein also binds nsp3, a key
component of the replicase complex, and
the M protein. These protein interactions
likely help tether the viral genome to the
replicase-transcrptase complex (RTC),
package the
encapsidated genome into viral particles,

A fifth structural protein, the hemagglutinin-

and subsequently

esterase (HE). is present in a subsel of B-
coronaviruses The prolein acls as a
hemagglutinin, binds sialic acids on
surface glycoproteins, and contains acetyl-
esterase aclivity These aclivilies are
thought to enhance S protein-mediated cell
entry and wirus spread through the
mucosa'. Table 2 summarizes ORFs and
protein encoded by thesa genag2 2324
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Table.2 Ditferent ORFs and expressed proteins
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Life cycle of SARS-CoV2:

Binding to receptors

Life cycle starts when COVID-19 wvirus
binds to the ACEZ receptors (angiotensin
converting enzyme2) of the host cells. For
binding Spike protein is processed by
Serine protease TMPRSS2 which cleave
Spike pratein into $1 and 52 subunit which
remain non-covalently bound. This
cleavage leads to conformational change
in spike protein and exposes receptor
binding domain (RBD) of 52 suburit which
forms non-covalent bonds with ACEZ2

receptor. After binding virus can enter into

Vol, 1
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the host cells by two different ways' virus
membrane fuses with cell membrane and
RNA genome is internalize,? after binding
with ACEZ. whole structure gets internalize
through endocytosis, the endosome now
fuses with lysosome and NS5 E and M
pratein are degraded leaving RNA genome
into endo-lysosome vacuaole.

ACEZ is an important enzyme of Renin-
Angiotensin  System  (RAS)*®  which
requlate blood pressure, blood volume ete.
ACEZ2 expresses on almost all the tissue
but highest expression was found on
endothelium  cells®®, heart, tongue,
prisumocytes and enterocytes cells of
respiratory system? 2728 |nside mouth
highest expression was found on tongue
followed by buccal and gingival tissue.
Reaplication/ Transcription in cytoplasm
Inside the cell, viral RNA gencme remains
surrounded by membrane all the time
which protects viral genome from ceallular
defense machinerias as mRNA or Pattern
Recognition Receptors (PRR). With still
unknown method, this membrane bound
RNA internalizes ribosomes of host cell
Genomic RMNA conjugates to host
ribosomes and translation of two- third of
its genome starts. It either form polyprotein
ppla (nsp1-11) or pplab (nsp1- 16) using
frame shift(-1) on internalized ribosomes.
Thesa polyproteins are further processed
and form Replication- Transcription
complex (RTC).
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Ppiaand pplab first get self-processed at
nsp3 and nsp& and form protease papain-
like protease (PLpro) and chymotrypsin-
3CLpro)
respectively. PLpro cleaves polypeptide 1-

like protease {Mpro;

3 and created 3 different proteins whereas
Mpro target nsp/- 16 and creates other
proteins. Some of the nsps and their
functions are as follows

1. Nsp1: Inhibit host mRNA
translation, induce degradation of
host mRNA, inhibit induction of IFN
signaling

2. Nsp2: Notvery well known. Can act
as adapter protein of Nspd
Dispansable for replication process

3. Nsp3: This code for PLpro protein.

4 Nspd: Formmm & transmembrane
protein which anchored RTC poly-
protein to the membrane. Nspb also
participate in this process.

5. Nsp3: Code for chymotrypsin-like
protease (Mpro, 3CLpro) or main
protease.

6 NspE: along with Mspd anchor RTC

7. Nsp7- Nsp8: Form a complex which
interact with double standard RNA
and protect from degradation. Nsp8
galso  form primers  for RNA
dependent RNA polymerase.

8. NspS: It forms a RNA binding
protein, known to protect nascent
RMNA  during
transcription.

replicabon  and

Vol, 1
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89 Nsp10: Product of Nspl0 15 &
nuclkeic acid binding protain, which
imyoclve in —-va& RNA sirand
synthesis.

10.Nsp11; Frameshift occurs at this
point. Function of this protein is still
unclesar.

11.Nsp12. This form RMNA- dependent
RNA polymerase

12.Nsp13; Code for RNA helicase.

13.Nsp 14: It has 3-8 exonuclease
activity.

14.Nsp 13  Thie enzyme has
endonuclease activity.

15.Nsp 16 It has methyl transferase
activity,

Products of Nsp 13 to 16 form complex
with Nsp12 2830

Fest one- third of the genome express
structural and =sccessory  proteins.
Replication machinery also creales several
subgenomic RNA Now this whaole comple:x
which i3 sumounded by membrane fuses
with endoplasmic reticulum (ER) and
translation of structural and accessory
protein begins. These proteins surround
+veé strand full RNA genome and
internalize into ER lumen. Inside ER lumen
proteins properly fold and start forming
virion structure. Proper virions form at ER-
Golgi border. Through Golgi complex
these virus particles ara spitted out of the
cells.

Spread of virus
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The virus can multiple imes infect the host
cells and can travel and infect other tissues
as renal, cersbral neurons, immune cells
and intestinal mucosa cells as ACEZ2
receptors express on these cells too
Normally patients die due to Acute
Respiratory Distress Syndrome (ARDS)
Patient with heart, lung or kidney related
diseases are more suscephible to
Covid193h32,

The fraction of undocumented but
infectious cases s a critical
charactenstic that
modulates the pandemic potential of an

epidemiological

emeargent raspiratory virus These

undeccumentsd  infections  often  go
unrecognized owing to mild, lmited, or lack
of symptoms and thus, depending on their
contagiousness and numbears, can expose
a far greater portion of the population to the
virus than would otherwise occur 1aking in
account that it is siable for several hours to
days mn aerosols and on surfaces
According to a new study it has been found
Ihat severe acute respiratory syndrome
(2ARG-CoV-2) was

detectable in aerosols for up fo three

coronavirus 2

haours, up to four hours on copper, up to 24
hours on cardboard and up to two to three
days on plastic and stainless steel **
Immune Evasion by SARS-CoV2

Our body has innate and adaptive immune
system which fights against incoming
pathogen. Innate immune response is first
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line of defense whereas adaptive immune
response depends upon innate immune
cells to stant it actionin lungs
macrophages are main immune cells
Macrophages and dendritic cells act as
bridge between innate and adaptive
immune response® Infarct dendritic cells
need macrophages for the maturation.
Macrophages are either circulate in blood
or resides permaneantly inside the tissues.
Langerhans cells, Kupffer cells are
examples of tissue specific macrophages.
Circulating macrophages are derived from
monocytes®®.

SARS-CoV? infects pneumocyte cells of
the lungs. In in-vitro expariment it has been
found that the condition media obtained
from the infecled pneumocyles impaired
the maturation of resident macrophages
and dendriatic cells as this media does not
let these cells 10 express co-stimulatory
molecules (CD40, CDBB), Monocyles
which circulate in lungs can also get
infected with COVID-19 virus as these
cells express ACEZ recepltor on their
surface. These monocyles secretes
CCL10, CCLZ which attract more
monocytes  which again  halt  ther
Monocytes which have
infiltrated the alveoli changes into

maturation

macrophages. These macrophages now
start secrefing chemokines as CCLS/
CCLB which attract more activated T cells,
Mk cells. These actwvated cells secrete
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more cytokines to bring similar type of cells
o lungs. These excessive cytokines leads
to lung damage. These cells secrets other
factors too (which need to investigate)
which blocks maturation of immune cells in
bone marrow, On high infection SARS-
CoV2 can travel to lymph nodes, spleen
and infect resident macrophages as these
macrophages express ACEZ2 receptors
Upon infection maturation of T and B cells
(effectors of adaptive immunity) pauses.
Thus SARS-CoVZ inactivate the adaptive
and innate immune response of the person
and results into high level of cytokine storm
(Fig. 2). These cytokine storms are
responsible for multiple organ failure and
AHDSm 37, 38 29

Inside the cells nucelocapsid protein and
product of orfe of wvirus prevent the
expression of IFNgamma response
signaling which has an antiviral effect?t,
Since viral genome is always surrounded
by double layer membrane inside host
cells, pattern associated responsible
protein (PARPs) could not recognize viral
RMNA as foreign material. Thus virus stays
any kind of immune response frigger.
Symptoms of COVID-19

The most common clinical symptoms of
the Covid 19 are fever, cough, dyspnoea
and myalgia or fatigue. The other features
are sputum production (28%), headache
18%). Few patients’ complaint about
diarrhoea or upper respiratory fract
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problems* There are also reporis of
rashes on the skin or oral lesions
Discoloration of the fingers and toes are
glso reports in few cases. There are
reports that COVID-19 wirus could also
infect brain and leads to diseases like
vessel stroke and ischemic stroke

Mostly, patient with compromised
immunity (old age, heart disease) are
mainvictims. Clinical features developed in
fourteen days but the virus can spread
asymptomatically tooll has  been
estimated that 75% of Covid 19 patients
are male and the one with pre-existing
diabetes (20%.),
hypertension (13%) and cardiovascular
disease (15%)*".

Laboratory features are leukopenia (25%),

conditions as

lymphopenia {25%) and raised aspariate
aminotransferase (37%). Few had raised
troponin  (hypersensitive-troponin | (hs-
cTnl)) possibly suggestive of  virus-
associated myocardial injury.
Abnormalities on computed tomography
{CT) of the chest are seen in all patients*®,
Diagnosis of COVID-19

Testing of the presence of SARS-CoV2
into the blood, saliva, tracheal swabs or
stool of patient is important to characterize
the disease. The diagnosis either
recognizes the morphology or the unique
features of the genome and proteome of
the virus. CT scan is an old method to
recognize the virus particle in the chest x-
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ray but this methad is not reliable as there
are several coronaviruses which have
identical structure. Although this method is
simple and easily doable in any hospital
setftings.

The other two methods which identify the
unique properties of the genome of the
virls are known as RT-gPCR (Reverse
Transcriptase Quantitative Polymerase
Chain  Reaction) and isothermal PCR
amplification technique RT-gPCR based
method recognizes the unigue nuclectides
sequences of the RNA of the gene
Envelope (E). RNA dependent RNA
polymerase (RdRP) and Nucleocapsid (M)
of SARS-CoV2 (42), RT-PCR involves the
reverse transcription of SARS-CaoV-2 RNA
into complementary DNA (cDNA) strands,
followed by amplification of specific
regions of the cDNA. Thus a typical RT-
PCR procedure for delecting SARS-CoV/-2
infection  typically
saquence the following step:

Upperiod e epirtiry pecimes —— VA purieaion——» Rievecse

Encompasses in

i o RNA DA
— Fisoresoat signe decon.

There are few loophales in RT-gPCR
based method. First, this method is unable
to detect the virus m the sample of newly
infected person as the virus load is too low
Second, sometime this method gives faise
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positive results due o the crude nature of
the samples. Third, the technigque 15 hard
to operate in hospital settings as it requires
highly sophisticated machines and highly
skilled person to set up the reaction

Isothermal PCR amplification is coming up
as an altemnative of RT-gPCR based
method. This method converts RNA of the
viruses into cDNA and amplifies specific
sequences of this cDNA. Although this
sourds similar to RT-gPCR based
techmique but the difference is that the
whole procedure completes at a unique
temperature and do not require specific
PCR machine. The detection can be dohe
using Diotin- streptavidin reaction ar
fluorescent dye. Ressarchers are trying to
perform this whole reaction on a paper
strip. This would halp to detect COVID-18
at very low price and enable common men
to perform the test al home. This paper
based detection will be very similar fo
pregnancy test or blood group test.

Viral protein antigens and antibediss that
are created in response to a SARS-Cov-2
infection can be used for diagnosing
COVID-18. Changes in viral load over the
course of the infection may make viral
proteins difficult to detect. One potential
challenge with developing accurate
serological tests includes potential cross-
reactivity of SARS-CoV-2 antibodies with
antibodies generated agamnst other
coronaviruses. Currently, serological tests
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(.2, blood tests for specific antibodies) are
in development Zhang et al detected
immuneglobulin G and M {IgG and Igh}
from human serum of COVID-19 patients
using an enzyme-inked immunosorbeant
assay (ELISA). They used tha SARS-Cov-
2 Rp3 nucleocapsid protein, which has
20% amino acid sequence homology to
other SARS-elated viruses*® **
To curb the outspread of pandemic smart
phone surveillance is used up by several
countries fo track the suspacted COVID-19
patients. Controlling epidemics requires
extensive  surveillance, sharing of
epidemiological data, and patient
monitoringArogya-setu s a similar app
tracking the patients and the probable
suspects, including the geo-location of
patients, travel history and related data,
Therapeutic options of COVID-19
So far there is no medicing or treatment
available for COVID-19. several drugs are
being tested in clinical tnals. Some of them
are as follows
1. Remdesivir. It is an antiviral drugs
which is given mtravenoushy. It
degrades viral genome. This drug in
under clinical trial*®
2. Dexamethasone: This is a steroid
drug which can be gwven orally or
intravenously. According to clinical
trial conducted in UK this drug
reduce death rate by 40% in patient

Vol, 1
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whe have mild COVID-19
symptoms*s

3. Hydroxychloroguine and chlorogui
These are antimalanal drugs which
have properties to block interaction of
spike protein with ACE2 receptors. In
few small studies it has been shown
to reduce viral load in body but there
are few reports which oppose the
prior one. There are reports of cardiac
arrest in few alder patients®. 97

4, Azithromycin:  This s an
antibacterial drug which is given in
case of influenza attack. There are
few studies which have shown
faster recovery of the patients who
took Azithomycin in combinastion of
Hydroxychloroquine.  There are
serious side effects too*’

5. Actemra (tocilizumab); It is an IL-6
blockers. IL-6 is responsible for
cylokine storm in case of COVID-
19. The drug is under clinical trial*®*

6. Kaletra (lopinaviriritonavir). This is
an anti HIV drug and has shown
activity agamnst SARS-CoVZ in
small cohort study*®

7. Tamiflu [oseltamivicl This is an

antiviral drug which is baing given to
the patient who have nfluenza
attack.

8. Colcrys (colchicing): This is an anti-

infammatory drug, This 15 given to
the patient who suffer from gout
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disease. The drug is under clinical
trial.

9. lvermectin: This is an antiparasite
drug which has shown potential
against COVID-19 wvirus in cell
culture study.

Forensic Outlook

Forensic practitioners are imporant
professionals whose work have legal,
social, and economic consequences for
communities, deceaged individuals, and
families of the deceased. During a
pandemic such as COVID-19, the forensic
community plays a key role in the
management of the crisis, both nationally
and internationally. The challenge for
forensic practitioners has been twofold
first, to minimize the spread of the virus
and. second to advise authorties
hospitals, and funerary workers on proper
protocols when deaths risk exceeding the
capacities of local medico-legal services.
Forensic autopsy is cumently the main way
to identify and accumulate systematic

pathological information for death cases.

Examination agencies should fully record

Vol, 1
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and maintain the basic information for
COVID-19 patients (name, age, sex, place
of origin, place of residence, and place of
onset and travel history), information from
the anatomical examinaton  and

epidemiological and clinical data.

It is impartant that in addition o knowledge
regarding public health measures to
mitigate the coronavirus spread, we also
take into consideration the reality of many
of novel coronavirus reaches these
vulnerable populations or others such as
displaced communities, migration camps,
or prisch envirenments in different parts of
the world the result will be a humanitarian
crisis. The containment of the spread will
ba impossible, and the death toll caused by
the disease will be unprecedented for

modern timas.
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Figure1, Genome erganization of SARS-CoVZ | SARS-
CoV oand MERES-CoV. Color codes define Structural,
Non-structural and Accessory protains. Boxes sizes are
not according to gene size. E Envelop protein, M:
Membrane protein, M; Mucleocapsid protein, ORF: Open

reading frame, 5. Spike protein,
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Figure 2

Figuraz., SARS-CoVZ infects ACEZ meoeplors
bearing cells as pnumeocyles celis; monocytes
and macrophages of lungs, blood, rmph nodes
and spleen. Infected Pneumocyles cells do nol el
alveclar macrophages and denditic cells 1o
mature,  Due to vinus  infection  circulating
monecytes do nol change inlo macrophages.
These monocyles release chemokine as CXCI
10 and GG 2 which atiract more menoccytes and
macrophages. Immature macrophages release
pro-inflammatory cytokines as IL& which can
channedize more similar kind of cylokines 1o

imitiate Cytokine sbonm.
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Conclusion:

SARS-CoV2 virus is well adopted to infect
human. Specific ' RRAR' furin cleavage site
at the 51-52 boundary of the SARS-CoV-
2 spike protein induces stronger binding
and rapid transmissibility. Due to
membrane bound, Pattern recognition
receplors (PRR) machinery fails to
recognizé RNA  genome Whole
transcription and replication takes place
inside the membrane only Once outside
the cells, viruses evade ImMmune response
by a) downplaying IFN signaling using its
Mucleocapsid protein and b) directly
infecting immune cells as macrophages
and monocytes. Depleting macrophages
produce ot of pro-inflammatory cytokines
as IL-6 {Interleukin -6) responsible for
triggering cytokine storm in patients. These
cylokine storms become fatal for the
patients wha have weak immunity. That is
the reascn IL-6 blockers as tocilizumab is
undergoing clinical trial.

Since there is no treatment available and
virus has remarkable capacity to survive at
different surfaces for hours it is very
impartant o
hygiene sanitize ourselves time to time

maintain proper

and maintain social distancing to protect
ovar selves from COVID-19.
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ABSTRACT

The global outbreak of novel coronavirus 2019 (SARS-CoV-2) is a great threat to the public
health system. Coronavirus disease 2019 (COVID-18) infection was first reporied to be
caused by a newly identified B-coronavirus, at Wuhan, the capital of China's Hubei provinca.
As of July 11, 2020, according to the Johns Hopkins University, the COVID-19 has infected
more than 1.25 crore people, resulting in the death toll above 6 lakhs around the world. The
rapid spread of coronavirus pandemic has challenged the overall health care systems,
including dental health care, to a great extent of fear and reactions. The dental professionals
have suspended routine dental care and elective procedure to limit the spread through
droplets and aerosols during the lockdown days and are very concearned post lockdown, With
the importance of limiting the transmission of COVID-19 from any of the procedures, or from
patients to staff and vice versa, to restrict fomite transmission, the nsed for alteration of
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workflow and the patient management was felt by clinicians. Tele-screening and wvirtual
assistance-based approachas were given preference for a dental consultation for most of the
patients and dental set visits were reserved only for the patient with an emergency, which
requires immeadiate nlervention. Daental health care providers should have a responsibility and
a sense of moral duty and dental practices, including trauma emergencies. This mmni-review
addresses novel coronavirus pandemic, transmission, risk assessment and patient
management at oral haalth care s&t up during the pandemic and past-pandemic phase.

Keywords: COVID-19, denial practices, dentistry, oral health care, patient management.

Introduction :

In the month of December 2019, the world
saw an outbreak of coronavirus disease
2018 (COVID-19) in the area of Wuhan,
Public Republic of China.' In a very short
span of ime, it has spread to other parts of
China and world and rapidly evalved into a
public health crisis. ®* The World Health
Organization (WHO), on January 30, 2020,
announced the COVID-19 outbreak as a
public health emergency of international
concern.® Due to itz rapid spread to
different geographical areas, on March 11,
2020, WHO declared this condition as a
pandemic.® As of July 11, 2020, more than
1.25 crore world's population got infected
in 188 countries or regions with COVID-1%9
leading to the death of close to & lakhs; in
India, more than 8 l|akhs pesople got
infected with close to twenty-two thousand
death (Fig 1.).7 This pandemic has resuited
n a major health, financial and

Downloaded from www. upsdjoumal com

humanitarian crises, for which the world
was not ready, leading to chaos. The
pattern of spread for this disease is through
fomite and aerosol, and studies have
proven that SARS-CoV-2 virus can remain
viable and infectious in aesrosols for hours
and on surfaces up to 3 days 3*®

During COVID-19 pandemic, medical and
dental facilities in many countres are
providing only emergency services, Maost
of the dental setups have suspended
aelective dental procedures on order from
the respective federal government or
health regulatory authorities. Many of the
dental professional bodies have requested
their members 1o limit the practice and
come up with specialty wise guidelines for
the safe and effective dental practice '*'3
The present article put the emphasis on the
effective and efficient management of
patiants with oral health care needs during
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the COVID-18 pandemic and post-
pandemic phases.

Etiology and Pathogenesis

Etiology

The COVID-19 infection was first identified
and reported in a cluster of cases, causad
by a newly identified B-coronavirus also,
named SARS-CoV-2 which is & non-
segmented positive-sense RMNA  virus
encapsulated by a lipid bilayer envelope
ranging fram 60 nm to 140 nm in diameter

with spike-like glycoprotein projections on

its surface giving it a crown-like
appearance under the electron
microscope; hence the name

coronavirus. '

Corcnaviruses are naturally hosted and
evolutionarily shaped by bats. Thus, it has
been postulated that most of the
coronaviruses in humans are derived from
the bat reservor. The whole-genome
sequence identity of the novel virus has
85 2% similarity 0 a bat SARS-related
(SARS-CoV; RaTG13)
collected in Yunnan province, China, but is

coronawvirus
not very similar to the genomes of SARS-

CoV (about Y5%) or MERS-CoV (about
50%), 1518
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A snapshot of the COVID-19 map of the
global cases by Centre for System
Science and Engineering at Johns
Hopkins University showing real-time
status. URL

https./lcoronavirus. ihu.edu/map_html.
Accessad on July 11, 2020

Routes of transmission

On the hasis of epidemiologic and genetic
studies, researchears have pointed out the
zoonotic ongin of the COVID-19, outbreak
of which has started through animal to
human transmission, followed by the
human to human transmission.'"'® The
human t© human transmission of the
SARS-CoV-2 virus has been observed in
the health cara, family, and the community
set up. Asrosol transmission of COVID-1%9
i5 considered to be the man mode of
transmission and is suspected of playing a
key role in the high transmissibility of
COVID-19."%2" Siudies have shown that
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aerosol and fomite fransmission of SARS-
CoV-2 is plausible since the virus can
remain viable and infectious n aerosols for
hours and on surfaces up to 4 days ®° The
predominant mode of transmission s from
the respiratory tract wia droplets or
indirectly through the fomites and, to a
lesser extent, via aerosols, Seeding of the
virus to mucous membranes of the noss,
oral cavity, and eyes are possible through
the contaminated finger or objects when
they are touched with the same. In a recent
study under experimental conditions, the
human coronavirus remains infectious on
inanimate surfaces at room temperature
for up lo nine days, the duration of
parsistence decreases with temperature.
The SARS-CoV-2 can specifically survive
for a longer duration of 72 hows on
surfaces of stainless steel and plastic n
comparisen to 4 hours on copper, and up
to 24 hours on cardboard *® The SARS-
CoV-2 was detected up to three hours in
aerosolized form or in the dust, which is
one of the main concems in clinical
dentistry 32

The incubation period of SARS-Col-2
reportedly ranges from 1 to 14 days, with
an average of 3-7 days.*'# The time from
the exposure to infectiousness (latent
period) is shorter than the incubation
period, as COVID-19 can transfer through
asymptomatic or mildly symptomatic
carmers.

Generally, patients are
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considered to be in convalescence when
they present with the: (1) & normal
temperature for more than 3 days, (2)
resalved respiratory symptoms, and (3)
two negative oropharyngeal swab reverse
transcription-polymerase chain reaction
(RT-PCR) viral ribonucleic acid (RNA)
tests that are taken at least 24 hours apart
However, SARS-CoV-2 detection can also
occur after this, as seen from RT-PCR test
resulis 5—13 days later, and positive fecal
viral RNA tests in & small percentage of
patients during convalescence #

Symptoms & Clinical manifestation

Fatients with COVID-19 usually present
with clinical symptoms of fever, dry cough.
and myalgia In addtion |ess obvious
symptoms such a8 nausea, diamhea,
reduced sense of smell (hyposmia), and
abnormal taste sensation (dysgeusia)
have also been reported. The clinical
manifestations of COVID-19 are wvery
broad and can be classified as mild,
moderate to severe forms.2* Tha COVID-
19 infection in the milder form wsually is
asymptomatic or present with very mild
symptoms and no sign of any respiratory
distress clinically or radiological changes in
the chest X-ray film. The moderate form is

associated with increased body

dry cough,
non-specific

temperature  (=37.4°C},
shortness of  breath,
gastrointestinal symptoms  such  as
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diarrhea, respiratory symptoms and sign of
prieumonia on chest x-ray. In severe to a
very severe form, which usually occurs
seven to ten days after the infection,
difficulty in breathing and hypoxia are
usually observed in patients with rapid
progression to acute respiratory distress
syndroma, septic shock, and multipla
organ failure. Studies have suggested that
80% of the patients usually get a mild
presentation of the symptoms followed by
15% of moderate symptoms, and the
remamning 5% presents with severe to very
severe clinical manifestations 4
Laboratory evaluation suggests that most
patients have normal to decrease white
Blood cell counts and lymphocylopenia
In patients with severe complications,
there I8 derangement of the neutrophil
count, blood urea and creatinine levels
along with a continuous decreasa in the
lymphocytes count.

All age groups have shown the various
degree of sensitivity to the COVID-19
infection, However, it has been ocbserved
that the elderly population with associated
medical risk faclors are more prone lo
developing a severe risk iliness once
infected. Studies have been shown that
younger individuals possess a betler
prognosis than individuals with age groups
above 60 with or without associated risk
factors ®%% A recent study in China has

shown that young children, particularly
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infants, are more sensitive to the COVID-
19 infection. The clinical manifestations of
COVID-19 infected children were usually
mild than those of the adult patients, young
infants, were

children,  particularly

vulnerable to infection 2

Patient screening

Tele screening and tnaging

Initial telephone triage or telescreens
procedura prior to the dental appointments
for assessment of risk. the vulnerability of
patients, and the potential threat they may
pose to members of the professional team,
other patients and the accompanying
attendant is performed by trained staff. The
three most pertinent questions for initial
screening should include the presence of
any symptoms of febrile respiratory illness
such as fever or cough, any recent travel
history to an area with a high incidence of
COVID-19, or any exposure to a person
with known or suspected COWVID-1%
presantation (Fig 2a and b)

The COVID-19 Patient Triage Plan can be
considerad for all the patients, and they are
asked to provide the information as
mentioned in the patient triage form, A
positive response to either of the three
questions should raisa initial concern, and
elective dental care should be deferred for
at least 2 weeks. These patients should be
encouraged to engage in salf-gquarantine
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and contact their primary care physician by

telephone or email.
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COVID-19 Patient Triage Foms (&)
Patient screening form before a dental
visit, (b) Patient screening before elective
or emergency procedural.

Risk assessment

Importantty, to wdentify high-risk areas, live
global tracking of reported cases can be
dashboard made
accessible by the Center for Systems

done using the
Science and Engineering at Johns Hopkins
(Fig. =)
informatics Centre, Government of India,
has come up with a COVID-19 tracking
mobile app, Aarogya Setu. The main goal

University Similarty, National

behind devaloping this app was o spread
awareness of COVID-19 and to connect
COVID-18  related health
services to the people of India. Aarogya

gsgsantial
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Setu wuses location information and
determines  whether the  selected

geographic location belongs to one of the
infecled areas based on the dala available

Patient registration protocol

At the entrance of the registration area,
trained dental staff should measure the
patient's body temperature using 8 non-
contact forehead infrared thermal sensor
Patients and therr attendants should be
asked to rub their hands with an alcohol-
based sanitizer. Patients then are asked to
fill a specially designed form containing
various demographic data like name, age,
sex, address, mobile number etc. A
detailed, in-depth COVID-19 screening
questionnaire, including medical history,
social history gatherings, meetings, and
travel history to assess true emergency is
taken as soon as a patient report at the
dental clinic. At least a 6 feet distance
should be maintained between the patients
during the registration, As per the Centers
for Disease Control and Prevention (CDC)
guidelines, individuals exposed o a person
with COVID-19 or patient presenting with
fever (100.4 "F/38" C or higher ), and any
high-risk patient suspected as per the
questionnaire, symptoms should wear a
mask or use tissues to cover cough and
offer separate space to wait Following
registration, patients are advised o remain
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seated in the walting area whie e - __;___ Y e

FESami ol PUURETY o P S b S e e e
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prescribed distance (i.e, 6 feet) is always

maintained betwesen two persons at any I

given point, For example, in three-seater 'H“EE,EEE

chairs, the middie seat should be blocked wm:ﬂ'm“

by putting a cross (X) mark on that seat. = wﬂ-{::"“

Patient management in the waiting and "'""F“'"' e o e s
T B T T

registration area can be supervised by . e

clinic staff. Al reading materials like _— T

newspapers, magazines, and TV remote An outline of the patient movement at

should be removed and made the least dental set up for oral health care neseds,

cluttered,
Patient management considerations
The dentist must be careful only to do what
I5 necassary o resolve the emergency and
to take the patient to a position of safety
during the COVID-19 cutbreak and remain
vigilant in the post-outbreak phase before
resuming any elective dental proceduras
(Fig4.)
The patient may be asked to do the oral
rinsa for 30 seconds with 1% solution of
Hz0z (1 part of 10 vol 30% Hz0zand 2
parts of water) or with 0.2% povidone-
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wodine for at least 15 seconds before the
clinical procedure to reduce the viral load
in the patient's saliva as viruses are
sensilive o oxidation and structural lysis
by these agents.** However SARS-CoV-2
virus is not sensitive to routinely used oral
chlorhexidine rinse.

Dental practitioners should refrain from
performing any procedures that lead to the
generation of aerosols, such as the use of
air-water Eyringes, high-spead
handpieces, and ultrascnic scalers. This is
because |ong-distance transmission is
possible when wviral particles become
suspended in the air and viral particles may
remain in aerosols for up to 3 hours ' The
CDC has recommended that N95 masks,
eye protection, a gown, and gloves should
be wsed for any &aerosol producing
procedure that must be completed, as
asymplomatic individuals can transmit
COVID-18* Intraoral imagng (IOPA)
should be restricted and extraoral
radicgraph (OFG)should be utilized to
reduce the excessive salivation and cough
secondary to gag reflex associated with
intracral radiographs.®* K a local
anestheasia application is required, the gel
form of local anesthetics should be
preferred over spray type as it might
generate the aerosol, this might cause the
potential spread of the virus in the air*®
Disposable and single-use instruments

and devices should be used whenever
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possible to reduce the cross-infection
rnsks.

Adeguate ventilation of the waiting area, as
well as the dental operatory, should be
considered.'' The central air conditioning
unit should not be used inside the dental
operatory as it has a tlendency to
recirculate the air. The windows should be
kept open and fans should be positioned in
such a way it should take the air out from
the dental operatory area to the outside
Along with this, high volume suction should
be used to minimze the formation of
aerosol along with four-handed dentistry
The patent should be told from the
beginning to follow cough etiquette.

Discussion

The dental practice during and post-
pandemic COVID-19 should be done
following the guidelines of various health
reguiatory authortes, with precaution and
proper case evaluation based on the
practitioner's judgment o reduce cross-
contamination and prevent new outbreaks
The clinician should try to work under the
guidelines provided by the concermned
health regulatory authorities. They might
require some level of modification and
redesign of dental setup to maintain
efficiant air circulation and ventilation with
appropriate standard FPE.

The present pandemic scenario can be

difficult and challenging for many
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dental
practitioners should maintain the balance

practitioners Nevertheless,
between the level of care and the cost
nvolved,. Patients should be well informed
about the changed norms of infection
control measures and the cost factors.

Clnic disinfection protocols during pre-
treatmeant, during treatment, and posi-
treatment should be strictly adhered to,
The dental health care provider, office
staff, and patient well being should be
given maximum pnorty. The proposed
workflow and gusdelines collected from
various health regulatory authorities in the
review will provide appropriate and
effective management of dental care

during the ongoing and past COVID-18.
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An outling of the patient screening for
COVID-19 and oral health care
managerment.

Conclusions:

Dental health care professionals must
mairtain high standards of care with the
emearging SARS-CoV-2 threat and educate
the public to prevent panic. Its high time fo
redesign the clinical practice into a new

normal of need-based dentistry with the
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sole purpose of containing the risk of
cross-contamination of the SARS-CoV-2
virus to dental staff and patients. With time
and patience, the face of current
uncertainty and panic among the peers will
gradually dmimsh. Till then, patient
managemeant must adapt to change o
maintain the balance between service and

social nesds.

Disclaimer:

Guidelines for COVID-19 are frequently
to  the
outcome of vanous studies going on in this

changing, which is secondary
aspect Readers are advised to be
thorough with the guidelines related to
various aspects of patient management,
dental imfection control,
disposal etc. from dental professional

setup waste

bodies and Federal Government,
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ABSTRACT

A systematic approach is required to evaluate, diagnose and solve esthelic problems
predictably. Diagnosis and treatment planning should be done thoroughly before proceeding
for the treatment. It is of prime impontance that the final result is not dependent only on the
looks alone As a clinician our goal is to achieve pleasing composition in the smile by creating
ar arrangement of various esthetic elements. This article reviews the varnous principles and
methods that govern the art of smile designing. This article will provide a basic knowledge 1o
the reader to bring out a functional stable smile and the basic components of smile and their
effect on smile.

Keywords: Elements of smile designing; esthetic smile; smile designing, esthetic proportions.

Introduction: Esthetic dentistry is characterized pnmarily
by the smile. The goal in the creation of

Smile is the ability of person to express a esthetic dental restorations is to stimulate,

range of emolions with the structure and
movement of the teath and lips It can often
determine how well a person can function
in societyl.
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or improve upon, the appearance of the
natural dentition. The successiul asthatic

restorations must integrate harmoniously
with the whole of the face. , not just with the
surrounding teeth.
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Smile designing 15 not only related to
restoralive dentistry, in fact it is an
interdisciplinary approach invalving
restorative, orthodontic, prosthodontic and
periodontal approaches.

Smile designing- I1s a process whereby the
compiete oral hard and soft tissues are
studied and evaluated and certain changes
are brought abeout which will have a
positive influence on the overall esthetics
of the face. These changes are governed
by the principles of esthetic dentistry.

Classification of Smile:
(Solomon)Z-

Jw__ - e — ’II:E
<=

- E ]

Types of Smile

Cepending on the nature of labial mucows membrane
papilla smile

Gingival smile

Mucosa smile

Dependant on the lip component
Straight smile

Convex smile

Concave smile

Esthetic
Planning:

Diagnosis &  Treatment

A meticulous esthetic diagnosis followed
by a well-defined treatment plan is the
foundation of successful esthetic dental
treatment.

1. Patient history
2, Clinical examination-
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A clinical examination involves a thorough
evaluation of-

Facial components

Occlusion relationships

Periodontal attachment

Teeth

T™J

Total Smile Analysis;

Total smile analysis 15 a cumulative
analysis, drawn by interpreting and
integrating various analysis like a visual
space profile and computer analysis after
performing the preliminary analysis.

Lhgned Tosih Dacndive] leoek

Rlaising Meant)

Pdad s i o rmbude fnace bebaoan fhe iossth

Smile analysis on different aspects
Space Analysis:

It helps to gauge the amount of space
available during the treatment planning
stage (measure the widths of all teeth and
to compare it with the space present in the
arch). Disproportionate space may be due
to discrepancies in jaw and tooth size,
malformed teeth, missing testh, mal-
aligned leeth,

Congemitally present space due to peg laterals
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Components of An Esthetic Smile-

Facial compaonent
Hard tissuas

Soft tissuss

Dental components
Teeth

Gingiva

Facial Composition-

Facial beauty involve proper-

alignment

symmetry

proportion of the face

There are two facial features which do play
a major role in the smile design- The
interpupillary line and the lipsd. Lips are
impertant since they create the boundaries
of smile design. The interpupillary line
should be parallel to the occlusal plane and
perpendicular to the midiine of the face.

Facial midline, intérpupillary ling and the hip
line

Horizontal Dimensions For An Ideal
Face

Honzontal dimensions
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The width of the face should be the width
of five "ayes”,

The width of the nose should be equal to
the intercanthal distance

The width of the mouth should eqgual to the
distance batwaen two pupils

Vertical Dimensions For An Ideal Face

The full face is divided into three equal
parts

Upper part from hair line to the glabella {or
ayebrow)

Middle part from glabelia to the base of the
nosea

The lower part from the base of the nose to
the chin which is subdivided into two paris,
the upper lip forms cne-third of it and the
lower lip and the chin two-thirds of it.

Vital Elements Of Smile Design- Dental
Componentsi-

Tooth components- Dental midline,
Incisal lengths, Tooth dimensions, Zenith
point, Axial inclinations, Interdental
contact, Embrasures, SPA, Symmetry and
halance,

Soft tissue components- Gingival haalth,
Gingival levels and harmony, Interdental
embrasure, Smile line.

Midline-
Dental midline should be collinear with
facial midline Vertical contact interface

between the 2 central incisors. Midline
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should be perpendicular to the
nterpupillary line and parallel o facial
midline, As long as the midline is parallel
with the long axis of the face midline
discrepancies up to 4mm is not considered
unaesthetic but canted midlines aren't
considered esthetics, B,

Image of smile where the facial and dental
midline do not line up.

Incisal Lengths
Positions)-

It is the most important
determinant in smile creation because i
serves as a reference point to decide the
proper tooth proportion and gingival levels
Degres of tooth display:
2 mm of incisor edge show at rest

(Incisal Edge
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Phonetic References:

Phonetics play a part in determining
maxillary central incisor design and
position s 8.

'‘F' and 'V' sounds are used to determine
the tilt of the incisal third of the maxillary

central incisors and thair length
T

F*and '."i.f*—;uunds

‘E'- incisal edge should be halfway
between upper and lower lip.

The 'M' sound is used to achieve relaxed
rest pasition and repeated at slow intervals
can help evaluate the incisal display at rest
position

E'> incisal edge should be halfway between
upper and lower lip,

S or 'Z' sounds determina the vertical
dimension of speech ls profunciation
makes the maxillary and the mandibular
ant. teeth come in near contact and
determine the ant. speaking space

*‘M" sound
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Tooth Dimensions-

Caorrect dental proportion is related to facial
morphology and is essantial in creating an
esthetically pleasing smile.

CENTRAL DOMINANCE- dictates that the
centrals must b the dominant teeth in the
arch and they must display pleasing
proportions, The proportions of width and
length of the central ncisor must be
esthetically and mathematically correct
(4.5)

8" ar ' sounds

The shape and appearance of the cantrals
influences the placement of |aterals and
CaNINes.

Guidelines For Correct Proportions-
Golden proportion

Recurring esthetic dental proportion (ward)
M proportions (methot)

Chu's esthelic gauges

Golden Proportion-

it is expressed in numencal form and
applied by classical mathematicians such
as Euclid and Pythagoras in pursuit of
universal divine harmony and balance. It
has been applied to a lot of ancient Greek
and Egyptian architecture and may be
expressad as the ratic 1.618:;

width to length ratio —4:5
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1 If the ratio is applied to the smile made
up of the central, lateral incisor and the
mesial half of the canine, it shows that the
central incisor is 62% wider than the [aters|
incisor which in turn is 82% wider than the
visible portion of the canine which is the
mesial half, whean viewed from the front.

Chu's Esthetic Gauges-

Dr. Chu's research supports Levin's RED
concept and refutes the golden proportion.
A seres of gauges are available to make
intraoral

analysis easier The gauges allow for-
fast, simple analysis and diagnosis of tooth
width problems, tooth length problems and
gingival length discrepancies.

colour coding predefines desired tooth
proportions, quicker and easier to read
than any other instrument.

Individual Tooth Dimensions-

Centrals wider than laterals by 2-3mm
canines by 1-1.5MM

Canine wider than lateral by 1- 1.5mm
Canine and central are longer than lateral
by 1-1. 5Mm

Buccal Corridor-

In an esthetic smile there 15 a negative
space. which is a small space between the
maxillary posterior teeth and the inside of
the cheakl?2 In esthetic smile the
percentage visibility decreases as we go
more posteriorly.

Measurement of width ratio

T

Buccal corndor
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If there i1s any malocclusion or discrepancy
in arch form leads to loss of esthetics

Gives depth & mystery to the smile

Interdental Contact Areas & Points-
The contact points of the maxillary teeth
are relevant for ensuring optimal 'pink
assthetics’ for patients with a high smile
line (or visible cervical margins)

- Oeclusal disturbance or inadequate
restorative dentistry

The 'S mm rule’, states that when the
distance from the coniact point to the
interproximal gsseous crest is 5 mm or
less, there is complete fill of the gingival
embrasures with an interdental papilla. For
every 1 mm above & mm, the chance of
complete fill s progressively reduced by
50%.

Gingival Zenith Or Height Of Contour-
The apex of the gingival height of contour
on the anterior teeth s called zenith

Interdental Contacts
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Central: distal third
Lateral: central
Cuspid: distal third
Bicuspids: central

Incisal Embrasures-

In an esthetic smile, the edges of the
maxiilary anterior teeth follow a convex or
gull-wing course matching the curvature of
the lower lip14 15

zenith point

Reduced incisal embrasures and leveling
of the gull-wing effect as in a straight smile
line is associated with aging.

Sex, Age And Personality16-

Sex-

Maxillary incisors

In femalas — round, smooth and delicate
In males = cubowdal and vigorous

Age-

Youthful teeth- wnworn incisal edge,
defined embrasures, high value

Aged teeth- shorter minimal embrasure
and low value

Personality

Maxillary canine

if long fang like- Aggressive, hostile

If blunt, rounded short cusp- passive and
soft

Soft Tissue Component Of Smile-

The lips frame the teath and gingiva. The
gingiva frames the teeth. The ratio of tooth
structure to the amount of gingival and
labial fissue should be harmonized (o
prevent an over-dominance of any one
element.
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Gingival Line-

GAL- gingival assthetic ling — the ideal
gingival line from the cuspid to the central
ncisors intersects the dental midline at an
angle =45" but <80",

Edges of maxillary anteriors  following
curvature of lip line

The key esthetic izsue is that the gingival
line for the anterior teeth should be
relatively horizental to the horizon and
relatively symmetric on both sides of the
midiine. In an esthetic smile, the valume of
the gingiva from the apical aspect of the
free gingival margin to the tip of the papilla
15 about 40% to 50% of the length of the
maxillary anterior tooth and fully fills the
gingival embrasure.

Chngival line

Ideal gingival scallop, with the papilla length
relative to tooth length
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Periodontal Biotype And Bioform

The human lissue biotype is classified as
thin, nommal or thick. The thin periodontal
biotypes are friable, escalating the risk of
recession following crown preparation and
pericdontal or implant surgery, This is
particularly significant for full coverage
Crowns

Esthetic Treatment Planning And
Sequencing17-

Integral part of treatment planning

Treatment procedure  which  will be
programmead or charted

Final Case Presentation-

three basic methods

Mock up - with soft tooth coloured wax or
composite resin- Direct composite resin
placement along with the use of intracral
markers  (provide a visual three
dimensional means for the patient to see
the final result prior to committing to
treatment).

Diagnostic wax-up or study casts- This
wax up can be evaluated by the patient
directly on the diagnostic casts of the
articulator and also intracrally with the use
of acrylic overlays and acetate matrices.

Ciingival line on the same patient on lateral
and central apical position

Dragnostic cast
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Computer imaging- Dwgital imaging takes
advantage of contempaorary technology. In
a particular casa, esthelic enhancement
with a change of amangement, form, shape
and color can be demonstrated quickly.

Smile Line-

It refers to an imaginary line
along the incisal edges of the maxillary
anterior testh which should mimic the
curvature of the supenor border of the
lower lip while smiling.

Diagnostic wax up

Another frame of reference for the smile
line suggests that the centrals should
appear slightly longer or, at least, not any
shorter than the canines along the incisal
plane18. The gum line follows the upper
most point of the upper anterior feeth.
Usually in a perfect smile design the gum
line follows the upper lip or is just above it
and ensures that just enough gums (2-
3mm) are shown to be attractive.

lower lip line during smile

Perceptual Aspects - The Art Of
Musion-

lllusion is a figament of iImagination where
a perception of an cbject is created.
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Fundamentals And Principles-

The art of creating illusion consists of
changing perception, to cause an objact to
appear different from what it actually is.
Teeth can be made to appear smaller.
larger, wider, narrower, shorter longer,
younger, older, masculine or feminine
llusion works on two basic principles,
which are the illusion of principles of
ilumination and the principle of line.

- upper lip line during smile

The most important of these is the

perception that light approaches and dark

recades. This is termed as "Principle of
iliumination”.

The second artistic prediction of great
mmportance in dentistry 15 the use of
herizontal and vertical lines and ridges.
Harizental lines make the objecls appear
wider and vertical lines make the object
appear longer. This is termed as the
principle of line.

Law Of Tooth Face-

The face of a tooth is that
area on the facial form on both anterior and
posterior teeth, that is bound by the
transitional line angles as viewed from the
facial i.e. |labial or buccal aspact. These
transitional line angles mark the transition
from the facial surface to the mesial, distal,
cervical and incisal surfaces. The tooth
surface slopes lingually in the mesial and
distal region while it slopes cervically from
the line angles towards the root surface
Whenever there is no transitional line
angle demarcating the incisal portion of the
facial surface, the face is bound by the
incisal adge as the ccclusal tip.
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The law of the face mples
making dissimilar teeth appear similar by
makirng the apparent faces equal The
apparent face should be manipulated, not
the actual face. This is more importantly in
the canine and the posterior as the
‘apparent face”. The transitional line
angles are relocated so that the apparent
face looks equal. Similar faces produced
attract light and appear highlighted while
the dissimilar areas that are in a shadow
appear to recade.

Technigques Of Esthetic Recontouring-

Achievement Of lllusions-

The purpose of planning is to
determine how to achieve an illusion of
straightness. This process must include
different views and perceptive. An oplical
illusion must work most effectively in the
position from which most people would be
viewing the patient

Developmental grooves play
important role in creating illusion. if the
grooves are placed maore apart illusion of
more wide teeth can be created & vice
versa If there is dark pigmentation in the
periphery and light in central portion of the
facial aspect of tooth an llusion of narrow
teeth can be created.

Angle Of Correction-

A lower incisor that actually or apparently,
extends above the lower incisal plane is
guite noticeable. The angle of view is
important specially in shaping lower teath.
Bacause of the angle of view, an anterior
tooth which is in linguoversion appears o
be much more prominent than the one in
labioversion. To contour the tooth in
linguoversion, its incisal edge should be
beveled lingually.

Reduction-

Reashaping of the natural
dentition must always be in relationship to
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the lip postion in both speaking and
smiling. With the use of water, it is often
possible © see a slight color shift before
the enamel is completely penetrated. The
last few layers of enamel are more
ranslucent so that the yellow dentin
bacomes more visible. Enameal removal
should be stopped as soon as color shift is
observed and hopefully before it. Anterior
teeth in the lower arch should be shortenad
anly to the level whera they still occlude in
protrusive movements.

Sty (laem ‘

Mlustons for esthetics

Alteration Of Tooth Form-

A caning that has drifted or been
repositionad into the space of an extracted
or a congenitally missing lateral incisors
can sometimes congenitally be reshaped
to resemble the missing tooth. Another
example is to remove the part of the lingual
cusp and reshaping of the labial surface of
a first bicuspid so that it resembles a
cuspid.

Befure Alter

Selective reduction of Lower antenors
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Esthetics With Ceramics-

In many dental practices, the ceramic
crowns and bridges are one of the most
widely used fixed restorations. This has
resulted part from technologic

improvements in the fabrication of
restoration by dental laboratories and in
part from growing amount of cosmetic
demands that challenge dentists today,
Inital Post-Treatment

Shape and position of canines changed to
lateral incisors

Goals for achieving maximum esthetics
with ceramics-

Tooth preparation- Adequate tooth
preparation is requred to avoid
unaesthetic contours. It allows sufficient
bulk of the matenal

GGingival retraction- Harmony with the
adjacent periodontium, Emergence profile,
high esthetic are achieved by gingival
retraction.

Impression- Correct reproducing the finish
lines and accuracy is required for better
results,

Esthetic with all ceramic crown

Veneers-

It 18 a layer of tooth coloured
material that is applied to a tooth to restore.
It is used for localized or generalized
defects and intrinsic discoloration,
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Ttooth preparation and impression

Types ...

Directly fabricated vensers

Indirectly fabricated veneers- This
category can be subdivided to the material
used-

Composite

Porcalain

Two types of esthetic veneers exist-
Partial veneer

Full venesrs

Veneer

Conclusion:

Smile correction is the requirement of
modem era due high esthetic demand
With increasing awareness, number of
patients for smile designing is increasing.
Diagnosis and treatment planning is very
much required before proceeding for the
treatment. Treatment planning should
depend on patient's regquirement and
condition of dentition and surrounding
structures,
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ABSTRACT

Occupaticnal hazards for dentists are the respiratory diseases caused by aerosol-generating
dental proceduras. This review describes the probable role of aerosocls in restorative dentistry
in transmitting the novel coronavirus disease and suggests a workflow based on triage
categories. Four categores are suggested based on the severity of symptoms or on whether
the treatment provided would be emergency or elective. Based on the categories, a workflow
15 designed to minimise the exposure to these droplets. Studies have shown that triaging
helps to significantly reduce the risk of crogs-infection, hence, standard operating procaduras
for disinfection and sterilization must be revised in the future.

Introduction: humans (1). Severe acule respiratory
Coronaviruses are zoonotic RNA viruses disERst (Sala), 1§ B Eavere- praanons
disease caused in humans by the SARS-

Coronavirus (SARS-CoV). It was first

that cause diseases in both animals and
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reported in November 2002 in China and
had spread to 27 countries by 2003. Middle
East Respiratory Syndrome (MERS) is
another disease caused by Coronaviruses
and the outbreak had occurred in 2012, in
Saudi Arabia

The ongoing pandamic Is the Coronavirus
disease (COVID-18) and is caused by
SARS-CoV-2 (Severe Acute Respiratory
Coronavirus 2}, The
transmission of the diseass is not yet

Syndrome

certain but it is well-known that there are
intermediate anmmal hosis and that human-
to-human transmission occurs by droplets
or aerosols (2). Also. SARS-CoV-2
dizease is more nfectious than the disease
caused by SARS-CoV. This review aims to
describe the role of aerosols in tooth
preparations in resiorative denfistry and
technigues and altemate procedures to
reduce the production of asrasals n a
dental care satting.

Implications in restorative dentistry and
endodontics

Dental professionals have always been at
a risk of cross-contamination due to the
type of work involved (3). The combination
of saliva and high-spead aquipment with
water-coolant generates a large amount of
spray comprising of droplets of various
sizes (4) SARS-CaoV-2 is found mainly in
nasopharyngeal secretions and saliva (3)
and thus, the disease has a masswve
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potential to be transmitted to dental care
providers through the spray production by
instrumentation. Larger droplets settle
quickly on wvanous objects and can
aerosolize due to movement of paople and
these new, smaller aerosols in um remain
suspended in the environment. Moreover,
the virus's viability differs from surface to
surface, the maximum persistence on a
surface being 9 days, On plastic surfaces,
the wviability is 3 days, and on stainless
stea| surfaces, the viability is 2 days (3)
Thus, considering the current scenario, the
dental care provider should be the main
decision-maker in  performing  risk-
assassmeant (6) for treatments mandating
immediate attention.

Methodology

MEDLINE {PubMed) and Google Scholar
wera scoured for clinical trials, randomized
controlled trials, narrative reviews and
gystamatic reviews, short communications,
commentares, and correspondences that
are relevant to the objectives of this study.

Results and Discussion
1. Aerosol-producing procedures

Aegrosols have been defined by Micik et al
as, "particles that are suspended in the air
for long periods of time and are invisible to
the naked eye.” Thesa minute parliclas are
less than 50 pm in size and can travel with
air currents (7,8). The smaller particles, in
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particular, of an average size of 5 pm, have
a hazardous potential to enter through the
upper respiratory tract and settle in the
glveoh in the lungs (7). Thus, they can be
a route for transmission of infectious
airborme diseases (9). Particles of these
sizes are said to settle very slowly
Particles of even smaller sizes (less than
or aqual to 0.1 um) behave as colloids and
remain suspended indefinitely due fto
random, Brownian movement (7).
Aerosols in a dental setup would comprise
mainky of microorganisms, enamel and/or
dentin debns, plaque, restorative material,
and fluids. When combined with bodily
fluids and microorganisms they are called
‘bio-aerasols (9,10).
Literature clearly suggests splatter to also
be a source of infectious 'disease
transmission (7,8,11). Particles are more
than 50 um in size and they setile quickly
on objects as they are heawver than
aerosols. Splatter can be clearly visible on
nearby objects such as operatory lights,
protective ayeweaar and other clear, plastic
objects.
Aerosol-generating dental procedures are
abbreviated 'AGDPs." In descending order
of the quantity of aerosols produced, these
are (B):

1) Ultrasonic instrumentation

2) Air polishing

31 Air-water syringes or three-way

syringes
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4) Use of high-speed turbines

5] Lasers (4)

6] Usa of air abrasion.
Most common diseases spread by asrosol
or droplets are caused by Mycobacterium,
H1N1 virus (influenza A), and Hepatitis B
virus (B,12). Less common diseases are
lhose caused by emerging coronaviruses
(13) and Legionnaire's disease.

2. Viral load

Studies to quantify the SARS-CoV-2 viral
load in aerpsols and spatter in a dental
setup were not available. Zou et al, in their
study determining viral load in the upper
respiratory tract of infected patients, have
found that viral RNA is highest at the onset
of symptoms (14). Viral load decreases
from days 5 to 18 from the onset of tha first
symptom (15). It is also higher in the lungs
than in the upper respiratory tract (16)
possibly due to the high affinity of the novel
coronavirus to ACE2 receptors present in
the tracheobronchial epithelia and lungs
(17)

Table 2 provides details of the viral load of
SARS-Col/-2.
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Table 2. Viral load of SARS-CoV-2
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Stadryiskyi et al have estimated that an
average viral load of 7=108/mL generates
1000 virus-filled droplet nuclei during loud
speaking for 1 minute, provided the
particles remain airboma for mora than 8

minutes (22).

3. Emergency procedures
Elective treatment should be stopped and
preference should be given to emergency
procedures (23) A protocel must be
followed for a smooth work-flow. Firstly,
tele-screaning or tele-triaging (24) should
be done to screen out patients who do not
require wurgent tweatment and whose
symptoms can be managed through
pharmacological therapy. Thorough travel
and meadical history should be 1aken in the
tele-triage. Pabents who reguire a face-to-
face consultation and immediate treatment
for relief from symptoms should be done so

on an appointment basis with timed
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intervals to accommodate sterilization and
disinfection of the working area. In case the
patients have been 3 primary contact or
reside in a Covid-containment zone,
treatment should be deferred for 14 days
(24)

Table 3. Summary of procedures that

qualify for dental care (23 25-28) (25)
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the
guantity of aerosols produced

1. Techniques to reduce
It is almost impossible to completely
the aerosols formed in

dentistry. Coronavinuses
maintain virulence from 2 h to up to 9 days
at room temperature and the virulence is

eliminate
restorative
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higher at 50% humidity than at 30%
humidity {30). No assumptions should be
made that a patient B covid-free as
research has proven the transmissibility of
(3,317).
techniques should be employed to reduce

asymptomatic cases These

the aerosols produced during treatment:

a. Four-handed dentistry: Ease of handling
mstruments, and suctioning around the
operative tooth during treatment to
reduce spatter and aerosol production is
necassary, hence, four- or six-handed
dentistry is advisable [23).

b. Pre-procedural mouth-rinse: Usage of
0.02% chlorhexiding mouthwash only
weaakly inactivates the coronavirus, but
the combination of chlorhexidine with
ethanol was suggested by Kally et al to
help reduca viral load (33). A more
efficient method to reduce salivary viral
load is to use 0.23% povidone-iodine
(PYPl) mouthwash or 2% hydrogen
peroxide for at least 15 s prior to the
procedure. It is proven to inactivate
coronaviruses like SARS-CoV-1 and
MERS-CoV (34), Hydrogen peroxide is
a strong oxidant and may cause
damage to the SARS-Col-2 virus (35).

c. Rubber dam;

Moharamzadeh, in their review stated

Barabari and

that there is evidence that aerosols are
raduced by 70% within 3-foot diameter
of the operating field. The quantity of
aerosols can be further reduced when
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the tooth of interest is disinfected using

0.23% PVPI, hydrogen peroxide (35) or

sodium hypochlorite [(36). An in-vitro

study by Cochran et al confirmed that
the number of colony-forming units

{CFUs) when rubber dam and high-

volume suction are used concumrently is

reduced up to 59% (37). Contrarily, a

study by Al-Amad et al revealed that a

short, 30 minute procedure can be

completed without the settling of
aerosols on the head even when a
rubber dam is not used (38).

d. Anti-retractive {39):
Ordinary hand-pieces cause backflow
of saliva and other fluids into the dental
unit water lines (DUWLs). They can

hand-piece

iater be ejected from the hand-piece
and be a

contamination. To prevent this, anti-

source of cross-

retfractive  hand-pieces  with  valve
mechanism were specially designad
{36,39). If this is not possible, high-
speed airotors with reduced water or
without water cooling can be used with
tungsten-carbide burs (36).

g. Single-visit endodontics: Wheneaver
possible, endodontic treatment should
be completed in a single visit. This will
reduce the number of appointments
and also production of asrosols limited
to one appointment (36), Intraoral

radiography must be avoided as this
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can cause gagging or coughing in
some persons (23.32).

f. High volume evacuators: High volume
evacuators or suctions used with
rubber dam isclation resulls in 99%
reduction of the bio-aerosols produced
(25)

g. Chemo-mechanical caries removal.
Manual excavation or atraumatic
restorative techniques (ART) should
be used whenever possible (39).

h. Adhesive restorative materials: Glass
ionomer cements and  bulk-fill

composites must be used to reduce

the clinical time required for treatment.

Repair dentistry is advocated rather

than replacing fractured restorations or

crowns (39 40).

.Surface disinfection: Surfaces that are

frequentiy touched must be disinfected

with a minimum concentration of 60%

ethanol or 0.1% sodium hypochlorite

(38)

|. Waste management: All contaminated

disposables should be frealed as
infectious medical waste (38). Re-
usable instruments and hand-pieces
must be pre-treated, cleaned and
sterilized (35).
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Flowchart 1. Suggested workflow for
patient-triaging

Tele-triage - screening

¥
Bedical and travel hiskary

" *

Useanfirmed eases Cowid posithve
g '
Asyrptoratic Lympbomatic
ursuspected Suspected Coandinaticn with prysican
i
Appointment for face-
to-face consultation Trestment for catogary & L]
l Only categong A
Treatment for catigory 4, urder strict
B and C |if required) persan pretectian

1. Personal protection and air-
purification (41)

Wearing a Personal Protective Equipment
prior to interacting with patients is @ must
(42) to prevent cross-infection and droplets
from settlng on personnel's clothes and
gkin (43). The PPE donned should
preferably be a disposable one (44) COral
respirators (valved or non-valved) having a
high filtering capacity like the N 95 N 85,
or N100 must be used Their filter
capacities are 95%, 99%, and 99.97%.
respechvely (3). The clinic should have the
minimum number of people necassary and
also b& equipped with exhaust vents and
adeguate ventilation either by natural or
mechanical means. This must be done to
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avoid air re-circulation (45). Twenty-three
minutes of 12 air changes per hour are
required to filter the air with an efficiency of
59% (46). Air disinfection devices such as
Ultraviolet Germicidal Iradiation (UVGI)
have been shown to be effective against
coronaviruses. Viral aerosols containing
SARS-CoV-1 and MERS-CoV were
mactivated with
devicas {(45). T'wo most common methods

UV-C decontamination

to filter contaminated air are:

High-Volume Evacuator (HVE): They are
suction devices held at approximately 6-15
cm from the operatory site and remove
around 20% contamination contributed by
aerosols (10). Some studies state that
around 97% of these aerosols are
removed by HVEs (25).

High Efficiency Pariculate Armestor
(HEPA): This device essentially removes
99 7% of particulate matter of sizes 0.3 ym
and above (47), thus protecting the dental
worker from bio-aerosols, There are two
main disadvantages of HEPA filters, e,
they are expensive, and the filters
themselves can be a site for growth of

retained microbes which can re-enter the

filtered air (10

Conclusion and Future Perspectives
The pandemic has had a huge impact on
dentistry and dental education. The current
sterilization,
protection

hygiene, and personal

protocols  have been

Downloaded from www. upsdjoumal com

IDAUPSD)

ISSUE3 2020

guestioned. A small lapse in these
procedures may trigger an unpredictable
chain reaction. Although we have more
the SARS-CoV-2

disease prasently, it is stll insufficient to

knowledge  about
prepare us for the future (48). In the past,
coronaviruses have been susceptible to
public-health interventions but the recent
outbreak of the nowvel coronavirus has
otherwise. Therefore,
resources should be maobilized to improve

proven mare

public health care, diagnostics, and
immunology related to these viruses. This
review addressed the effect of the dizease
on providing routing and urgent endodontic
and restorative treatment Taking these
challenges into considerabion, dentists
their
exparience in taking adequate measures

should rely on knowledge and
to prevent cross-infection and prowviding

high-quality treatment.
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ABSTRACT

Dental professionals have always been vulnerable to musculoskeletal disorders due to nature
of their work,. The key to prevent work related musculoskeletal disorders is following the rules
of ergonomics.

Present world is dealing with one of the most catastrophe pandemic, which is one of the most
fiercely contagious infections reported till date. The World health organization suggested a
high risk group that includes dental professionals either being infected with SARS-CoV-2 or
passing it as nosccomial infaction to patients, Alternatives to promote good oral health care
during the pandemic have been deployed.

This article highlights on importance of good posture, armamentarium, appropriate working
paitern that enhances productivity and ensures safety of both patient and the dentist This
article provides insights about increased significance of ergonomics during COVID-19.

Introduction: released on August 3. 2020, by the World

COVID 19 was declared pandemic by
World Health Organization on March 11,
2020. The declaration of pandemic has
the dental
professionals drastically. A statement

changed working  for

Downloaded from www. upsdioumal .com

Health Organization had issued directions
for the treatment of only essential oral
health services in the present times of
COVID-19. Guidelines, need to followed,
till the time COVID-19 is in phasze of
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community transmission and not reduced
to cluster cases. The recommendations
from World Health organization have
slated that the local officials either on the
national or community level will specify set
COVID-19 risk of
transmission because dental treatment

of instructions  for

involves aerosol-generating procedures,
and the potent infection risks are posed
especially by dental health care providers.
This ways

considered by the dental practitioner in

arficle suggests o be
light of the practitioners’ own working

circumstances and expariances,

Etiology and Pathogenesis

Ergonomics was often ignored due ta lack
of awareness, but now the appropnate
waorking conditions need to be in focus
more than before. Till date, no specific
protocol has been declared for working of
dental professionals in COVID-19 times,
but the least that could be done to promote
safety and efficiency is to follow the rules
of Ergonomics in dentistry, Ergonomics is
an applied science used for designing and
arranging things such that they interact in
an efficient and safe manner for people’s
use and increase efficiency.’

With the current COVID-1%9 pandemic
situation, importance of ergonomics has
increased beyond just safety related to
musculoskeletal disorders. It is important
for practitioners to realize the imporance
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of appropriate posture while mamiaining
With
the new normal, the working shift needs to

dentist-patient safe distance rules.

be more precisely correclt aspecially for a
dental practitioner.

Modem ergonomics 1s an interdisciplinary
that studies the
optimization possibilities of the

applied science
man-
machine system design by knowing the
human's physical and mental possibilities
and limits, hisfher capacity to learn, the
factors generating emors, the work, the
physiology, the human behavior as an
team, the

managerial possibilties, the organizational

individual and within a
culture (interdisciplinary study of anatomy,
physiology, psychology, management),
and the
possibilities

technical and deasigning

(engineering,  design).?
Dentistry always had unique ergonomic
challenges. Dental professionals’ work
requires repeated adjustments mn their
like

sometimes staying in one position for long

positions sitting, standing, and
pericd of ime resulting in muscle strain,
While treating the patients, the dental
surgeons are concemed about patients'
comfort and pay little attention to their own
posture until pain s perceived. If proper
principles of ergonomics are followed then
dental surgeons can improve comfon
during work *

The term work-related musculoskeletal

disorders (M5SDs) 158 related 1o
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musculoskeletal disorders to which the
waork environment contributes significantly
or to musculoskeletal disorders that get
warse or longer lasting by work conditions
or workplace nsk factors. Some of the
commaon workplace risk factors that have
been frequently mentionad includes jobs
requiring repetitive, forceful or prolonged
exertions of the hands (example hands of
players in table tennis sport, dentist’'s hand
in manual prophylaxis), frequent or heavy
lifting (example weight lifters), pushing or
pulling, or carrying of heavy objects
jexample daily wage construction building
workers) and prolonged awkward postures
(example most common in  dental
profession). There is increased level of
risk, as the intensity. freguency and
duration of the exposure to these
conditions soar. Dentists are prone o
MSDs because of their bad postures, as
proximmity 1S required and is- of utmost
concern owing to the visibility constraints.
Occupational hazard related 1o early
refirement by denhisis are; 4

» Musculoskeletal disorders (29.5%)

» Cardiovascular disease (21.2%)

« Neurotic symptoms (16.5%)

e Tumors [7.6%)

o  Nervous system diseases (6.1%)

1. Importance of ergonomics in
dentistry
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Ergonomics is essential so that working
capacity and efficiency does not
deteriorate over time. Its many advantages
are: good interaction and communication
between the dental team, appropriate
lighting, noise reduction, less percaption of
malodors. The dental chnic environment
with the patient chair, dental unit, operating
light, hand instrumentation, cabinetry and
peripheral equipment must be
ergonomically comect, Dentists need to
adapt good working postures, sufficient
lighting and dental assistants need to
provide easy access to  required
instrumentation and materials for different
clinical procedures and patient types
COVID-19 has now made it mandatory to
follow the technically correct distance and
atfan good postures.

1.1 To avoid the different types of MSDs
Musculoskeletal disorders come in a
variety of forms. Some general infermation
about the primary types of M3Ds that
dentists regularly report:

Lower Back Pain: According to reports 70
-590% of dentists have recurrent episodes
of back pain, and one-third of dentists
continue to have persistent, recurrent or
intermittent pain after their first episode
This condition is further exacerbated by
inflexibilities around the hips and pelvis as
well as relative weakness of the stabilizer

muscles of the lumbar sping, including the
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abdominal  and  gluteal  muscles
Furthermore, evidence of back pain can
exist due to abnormal postures, relative
weakness and decreased endurance, and
then exacerbated by a specific repetitive
Iy,

Upper Back Pain. Upper back pamn 15 not
as common as lower back pain. Some
dental professionals report extensive pain
in the mid and upper back The abnormal
posiure, poor core body strength and
endurance, and overall lack of individual

conditioning are mostly responsible for this
type of chronic pain

Hand and Wrist Pain: The most common
cause of hand pain is constant flexion and
extension movements of the wrist and
fingers which is reguired in dentistry.
Tactile sensation 15 important  while
performing dental clinical work, The
commaon hand in 'pinch’ position {modified
pen grasp) is the most detnmental position
as it causes mechanical siressas to digital
nerves, Prolonged grasp of sharp
instruments, forceful work and extended
use of vibratory instruments with no proper
finger rest further aggravate the condition
Common hand and wrist problems faced
by dentists are:

« Tendinitisftenosynovitis

¢ De - Quervain's dissase

« Trigger finger

s Carpal Tunnel syndrome

Downloaded from www. upsdjoumal com
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» (Guyon's syndrome

Some common signs of MSDs observed
by practitioner

» [Decreasead range of motion

« Loss of normal sensation

s« [Decreased grip strength

« Loss of normal movement

s Loss of coordination

1.2 Ergonomic considerations while
design of work space

Operator's body structure should be kept in
mind with simultanecus consideration of
ergonomic specifications. The construction
of the work space and work eguipment
should notice even the minor details of
body constraints. The work space could be
made easily adaptable to the operator-

a) The working height needs to be
readapted to the individual height of
operator and the kind of work performed
The operator's stool and desk (tray) are
designed as a unit to achieve the
ergonomically correct body posture, with
trunk erect, body weight appropriately
balanced, elbows at the side of the body
and forearms approximately horzontal,

b} Physical body dimensions are kept in
mind while all designing.

c¢) Dental operatory area should provide
sufficient space for body movements
(without interception of armamentanum), in
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particular of the head, arms, hands, lags
and feet.

Designing should always consider
maintaining good body posture,

muscular strength and body movement.

The work station should be such, so as to
avoid unnecessary or excessive strain in
muscles, joints. ligaments, and in the
respiratory and circulatory systems. The
Strength requirements should be within
physiological limits. Body movements
ghould be in line with natural body rhythms
The body posture, strength exertion and
body mavement should be in harmony with
each other

1.3 To avoid bad body posture
In present timeas of COVID-1% maintaining
safe distance from patient have become
way more necessary than ever before,
attention is paid primarily to the following:
« The dentist should alternate
between sitting and standing. If one
of these postures must be chosen,
then sitting is preferable to standing;
however, standing may be
necessitated by the work process.
« Body postures must be maintained
to avoid muscle strain and work
fatigus from prolonged static

muscular tension,

IDAUPSD)

ISSUE3 2020

» Feasibilty of alternations in body
posture must be made possible.

1.4 Body movement and patient
Dentist minimum distance rules are
indispensable and must be religiously
followed during and post COVID-19
period as they might prove to be an
effective safety precaution.

The body movements with great accuracy
requirements should not entail exertion of
considerable muscular strength, as in long
run they might be the cause of chronic
recurrent or chronic contmnuous pain. It s
absolute need of the hour 10 preserve the
balanced body posture and its symmetry
throughout the clinical work situation

As per available protocols the distance
batween the clinical working area and the
dentist's eyes is of 35-40 cm or slightly
higher for very tall dentists * The surface
of the teeth to be treated should be parallel
from the front view of the dentist and his
view should onented perpendicular to the
working field. if dentist faill to attain this
advised distance and onentation is not
established or it is lost during the clinical
act, the dentist's eyes will strain and try
look for alternates and in this dentist will
displace nsbnctively from the balanced
posture. In order to establish a perfect
arigntation it is important to pay attention to
the dentist’s position around the patient
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and the patients head position on the
headrest.

For positioning the patient's head it is
mpaortant o use all his possibiliies of
motion; extension and flexion, rotation right
or left and side flexion right or left in varying
degrees and combinations. The active
balanced posture mean spine has jis
original "S" curvature and passive
balanced posture invalves lumbar support
with help of back support from the seating

stool ?

14 To prevent aerosol particles
transmission in dental operatory
Particles can be classified based on thair
size:

= coarse particles (2,5-10 microns)

« fine particles (< 2.5 microns)

« ulirafing particles (< 0.1 micron)
Human olfactory organ is the first line of
defense against foreign materials, as it can
filter up to 10 microns. Any particle of
dimensian less than 10 microns may enter
the respiratory tract, and < 2.5 microns can
enter the alveoli An ulirafine particle like
the COVID-19 virus, can enter the human
body through various external connections
like resprratory system, Dentists are
recommended to take strict precaution
measures and avoid surgical o non -
surgical procedures that can produce
droplets or aerosols, Use of four handed
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dentistry and saliva ejectors can effectively
decrease risk of transmission %7

Susperded aerosols are a potential cause
of viral transmission, Typically the larger
droplets fall on the grounds while
suspended aerosols of varied sizes ( 5
micron -12 micron) stay n atmosphere.
Dental treatmant generates lots of asrosol,
splatter, and droplets in the surroundings,

Sno, - Diferent suciace
risk e i s

| Plashic and stainless sleel surface 72 hours

2 | Cardoard urface 24 hivurs
3 | Sopended azrosals 3 hoos
4 | Copper surfics G hours

since dentistry involves use of ulirasonic
scalers and air-rotors.

Body postures by dental practitioners
and their implications
» Continuous bending of head over
patient creates weight of head to be
pulled in downwards direction which
generates continuous pressure and
leads to chronic pain.
o Typical position used by many
dental surgeons with flexed and
twisted neck and torso. It is so

becaus=e of lack of awareness about
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ergonomics; underutilization of four
handed  dentistry: insufficient
training about how to get direct and
indirect vision without violating the
personal space of patient,

» Extremely, bent-over positions are

freqguantly observed due o inability
to see.

Theoretical ideal position

The torso leaning back slightly between
100° and 110° (80" is vertical), the
buttocks, thighs, and legs are supported
and the back of the knee is free. The
operative field (the patient's mouth) to be
placed at the same height as the
practitioner's elbows and held close o the
body. This allows the armms to be at 0° from
the horizontal axis or 90" o the shoulder.
This posture 18 rarely observed in dental
clinics because for many dental surgeons
the eye-task distance is too great. Dental
waork requires bending of the neck and
back in order to be able to see and to
perform extremely precise work in the
patient's oral cavity. Increasing awarenass
about ergonomics and use of magnification
technigues can help the practitioner and
also save them from possible infaction
because of very close contact with the
patient,

Ergonomically designed dentist's stool
encourages a good posture. The stool's
height adjustment 12 necessary feature to
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maintain the thighs to the floor and a
mmnimum angle of 105-110°. Too high or
too low positions of the dental stool both

are delelerious to the dentist
Standard reguirements as stated in
Standard 150 11226
evaluation of siatic working posturas” ars:
» The upper body could bend forward
from the hip joints maximally 10-20°

‘Ergonomics

but bending sideward/|aterally and
rotations must be avoided. The
head can be bended forward
maximally 25°

» Exfreme positions and movements
of hands and arms including raising
the shoulders should be avoided.

2. Optimization of principles of
ergonomics to lessen chances of
COVID-19 infection

1. Bending forward with the upper body
more than 10° is irresponsible for dentists,
as a result of the unfavorable static load
that this posture brings.

2. To achieve a dynamic way of warking
the dentist should move as much as
possible during patient treatment in order
o alternate the load and relax the muscles
and vertebral column.

3. Ensure a frm muscle corset by sport or
other physical activity: this is particularly
important for recovery of the burdened

muscles and enlarging the muscle
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strength, to be better able to maintain a
correct posture.

4, Possible way to always attain the
ergonomically correct posture

Using the magnification systems

If provided with proper magnification
techniques the fine balanced posture and
patient — dentist minimum rules could be
easily followed. Use of dental loupes and
telescopes, the operaling microscope
could prove to be a boon if properly
chosen, adjusted, and trained for use. And
if no proper training is provided for their use
then their misuse could lead to the risk of
musculoskeletal injuries or aggravating
them.

Dental loupes provide magnification,
eases the visibility constraints and helps in
increased chair side work time. It balances
the ergonomics, maintains  minimum
distance from patient and gives clear view.
Mandating all recommended personal
protection gears

Protective eyewear

There are various eye protection devices
(such as eyewear gogoles or face shield)
the need according o individual's personal
vision guides their selection. Eye
pratection must be comfortable and
allowing efficient working

Mask

The evidence does not identify any special

advantage of the N95 on comparison with
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surgical masks in terms of protection from
the influenza virus.® ¥ Studies suggest that
there is an equal sffectiveness between
the two types of masks for protection from
the influenza virus. It 15 also important to
mention that if comparison B made to
nonspecific respiratory tract infections,
then N25 masks give slightly better
results 'Y

Conclusion:

Ergonomics is neglected part of our dental
curriculum, in spite of being of so much
significance, as M5SDs are much frequently
prevalent among dental surgeon
Unfortunately, this lack of awareness
among undergraduates is quite high and
this result in making these undergraduate
the worst sufferers of pain associated to

Wrong postures. As s00on =1
musculoskeletal disorders arise,
immediate corecting actions and

compensatory measures should be
employed to ward off negative effects of
the unbalanced posture. Good posture is
not a lxury this = needed to be
understood, as no major investments are
required but o alter the thinking and bring
in changes, Post-COVID-19. World of
dentistry is expected 1o change
dramatically, since dentistry will continue
to revolve around and have aerosols, mist,
spatter, =aliva, visibility constraints. Any

changes or a proper protocol which will be
mandated in upcoming times will have to
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be followed by every dentist to ensure their
own and patient's safety. Prior to
mandating changes that will require
adequale research, the ergonomics needs
to be followed and guidelines specified by
WHO, patient dentist minimum  distance
rule, use of magnification loupes could be
amployed till we find better way to practica
dentistry more safely and efficiently.
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ABSTRACT

Background: Chemo-mechanical preparation for debndement and disinfection of infected
root canal system plays a vital role in long term success of an endodontic therapy. It is a
scientifically proven fact that mast of the irrigants used for eradication of micro-organism from
the root canal system can remove these microbes surviving in the biofilms but none them are
able to do so successfully alone. Studies have found that natural medicinal herbs can be
used as root canal imigant and are found to be equally effective as comparad to their
counterparts. These herbal exiracts being more bio-friendly having negligible side effects and
can be considered an alternative to commonly used root canal srigant. Hence; the present
study was conducted for assessing antimicrobial efficacy of two different herbal extracls
namely Guava Leaf exiract and Asafetida extract along with 2.5% Sodium Hypochlorite when
used as an endodontic irrgant against Enterococcus faecalls.
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Materials and methods: The
antimicrobial activity of rrigants used was
determinad using agar diffusion test. The
group allocation was done based on the
imgants used nto three groups: Group |-
Guava Leaf extract, Group |- Asafetida
extract and Group [lI- 2.5% Sodium
Hypochlorite. The zones of inhibition of
growthh were recorded. The results
obtained were tabulated and statistically
analyzed by ome way ANOVA with post-
hoc Tukey's H3D and level of significance
set at a p value<0.05.

Results: The mean zon2s of growth
inhibition in 2.5% Sodium Hypochlorite
(Group WlI) was significantly higher than
that for Asafetida extract [(Group M)
(p=0.001). This difference was also
statistically  significart for Guava Leaf
extract (Group |) and Asafetida extract
(Group ) (p<0.001).

Conclusion: In the present study Guava
leaf extract showed significant inhibitory
effect against Enferococcus faecalis.
Sodium
demonstrated the best antimicrobial

However, Hypaochlorite

efficacy and Asafetida extract showed the
least. Moreover, considering side effects
sodium Hypochlorite, Herbal extracts like
Guava leaf extract having significant

antimicrobial activity can be considered as
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potential antimicrobial alternative to
existing endodontic irmgants.

Key words: Antimicrobial efficacy, Anti-
bacterial agents, Herbal Roct canal
irigants, Sodium Hypochlorte

Introduction:

Endodontic therapy provides ocpportunities
to maintain teeth compromised by infection
or frauma, in function and improve the
health of dentition and a successful
endodontic  therapy requires  proper
chemo-mechanical preparation followed
by, three dimensional obturation to attain
adequate sealing of the disinfected root
canal space." Lileratures show that
infected root-canal 1= a great source of
micro-organiems  both  aercbic and
anaerobic, which play a vital role in
initiating and sustzining the rocot canal
mfection and inflammation of pen-radicular
tizsues ¥ An anatormical and morphologic
complexity of the infected root canal often
makes its adequate disinfection a tough
task.™ Thus, eradication of micro-
organisms from the infected root canal
system 15 primary goal for long term
success of any endodontic therapy and
chemo-mechanical preparation involving
use of various root canal irigants serves
this purpose. Bystrom A and Sundgvist G'
found in their study that mechanical
cleaning of the canal with normal Saline,
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alone does not completely remove the
bacteria from the canal and use of
antimicrobial sclution seems necessary to
remove microorganisms from the root
canal system,

Owver the last many years, several
matenals, such as Sodium hypochlorite
(NaOCl) and bisbiguanide antimicrobial
agent Chlorhexidine, have been usad for
canal irigation; but, none of them solely
were able to completely remove the
microorganisms  from the root canal
space '™ However, Sodwm hypochlorite
(NaDCl) in concentrations of 0.5-5% has
been a gold standard n root canal
irigation. Although, it has well known
anfibacterial and fissue  dissalving
properties, rather it is alse known for
undesirable tissue toxicity. ™ Since most
chemical and synthetic drugs used as
antimicrobial agents for root  canal
disinfection have toxic effect on human
cells, use of herbal medicinal extracts, due
to their bioccompatibility and naturalness,
have gained popularity in recent times, "
The use of herbal plants for treatment, due
to  their antimicrobial, analgesic, anti-
nflammatory and antioxidant properties
have been there for thousands of years.
These herbal products are natural and
environmentalfriendly and also been
traditionally used by the socisty for
treatment of gingival inflammation as home

remedy. In recent years, many herbal
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extracts have used for rool canal
disinfection, debridement and smear layer
removal @10

The microorganisms are a proven cause of
persistent peri-radicular diseases, and
subsequent  failure of root  canal
treatment.™ As a result, many studies are
always camed out to detect antimicrobial
efficacy of root canal imigants. Considering
the antimicrobial and antioxidant effect of
various herbal extracts 1119 like Guava
leaf extract Asafetida extract and their
possible use in root canal treatment due to
their proven antimicrobial action, the
presant study was camed out to make a
comparison of antimicrobial effects of
Guava leaf extrac!, Asafetida extract and
2.5% Scdium Hypechlorite against oral
pathogen Enterococcus fascals.

Materials And Methods

The present study was conducted n the
Department of Conservative Dentistry &
Endodontics for A55855INg the
antimicrobial efficacy of ftwo different
herbal extracts and compares it with
traditionally used 2.5% Sodium
Hypochlorte endodontic imigant against
oral pathogen Enferococcus fascalis. The
antimicrotial activity of irrigants used was
determined using agar diffusion test. The
group allocation was done based on the

irrigants used into three groups: Group |-
Guava Leaaf extract, Group |- Asafetida
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extract and Group llI- 25% Sodium
Hypochlorite (positive control group).
Standard strains of Enterococcus faecalis
ATCC 29212 were used in the study to
check antimicrobial activity of mrigants
studied.

Preparation of Guava Leaves Extract
(Group l):

Frash leaves of Guava were taken and air
dried in open while protecting them from
direct sunlight Dried leaves were then
powdered and 50gm of this powder was
taken and mixed with 500ml of sterile
distiled water. This was heated for
complete evaporation of water content and
resulting liguid was filtered using filter
paper fo obtain desired Guava Leaf

axtract.

Preparation of Asafetida Extract (Group
):

Asafetida (Hing) is a dried latex (gum
olegresin) derived from the root of ferula.
S50gm powder of this was taken and
dissolved in S00ml of sterile distilled water
to abtain a smooth solution. Later water
evaporation and adding of 90% w/v pure
alcohol was done simultanecusly to obtain
desired 20% conceniration Asafelida
extract,
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Agar-diffusion test:
Hundred microliters of test organism
Enterococcus  faecalis (E. faecalis)

suspension wera oblained and noculated
in culture plates having previously set
layers of Mueller Hinton Agar. Sterile
spreader was used for inoculation of these
micro-organisms across media. Three
uniform cavities with a size of Bmm
diameter and 3mm depth were made on
each plate, Thesa cavilies were later filled
respechvely with 200pl of expenmental
solution and incubated at 37°C for 24
hours Plates were then checked for zones
of inhibition of bactenal growth and
diameters of zones achieved by E. faecalis
in each group, which was recorded in
centimeter (cm). Agar diffusion fest was
done 10 times to achieve statistically

significant result.

Table 1 : Mean £ 5T diameder of zanes of inhibition of hacterial (E
Jfaecelis) growth in centimeter (cm) comparing antimicrobial activity
ol experimental solutions
IJ'IEEIIE N klean = F valhue
Guava leaves exfract
{Groug 1) 10 1 59740025
Asafetida Exiract ]
10 L0540 038 1253513
{Group 2)
1.5% NaCCl
p Goop | 2 163£0.076
- Sapie mom, 511 Stamcard devizion
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Results
The data obtained was tabulated and
statistically analysed using using analysis
of vanance (ANOVA) and Tukey's HSD
post-hoc test using SPS5 19 (Statistical
Package for Social Sciences) (IBM
Corporation, Chicago) The selected level
of significance was set al a p value =005
The mean diameter and standard deviation
values of zones of inhubition for bacterial
(E. faecalls) growth in centimeter (cm)
antimicrobial

experimental solutions and descriptive

comparing activity of
statistice are presented in Table 1 and
Table 2 respectively. Results obtained
showed existence of significant difference
in diameters of zones of inhibition of E.
fascalis microbial growth obtained for
Guava Leaf extract (Group 1), Asafelida
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extract (Group Il) and 2.5% Sodium
Hypochlarite {Group ).

In Tukey's HSD post-hoc test for inter
group comparison of antimicrobial efficacy.
Group lll- 2.5% Sodium Hypochlorite
showed
superior antimicrobial efficacy with greater

statistically  significant  and
zones of inhibition against £, faecals than
Group |- Guava Leaf extract and Group I-
Asafetida extract. However, Guava Leaf
extract (Group |) also demonsirated
statistically significant and greater
antimicrobial activity when compared to

Asafetida extract [Group 1)

Discussion

The man objective of a root canal
treatment i complete disinfection of root
canal space from the micro-organism and
their by-products which solely is the main
cause of pulpal and peri-radicular infection,
thus preventing recontamination of root
canal system.™ However, anatomical root
canal complexities like presence of lateral,
accessory or furcal canals, apical deltas
and isthmus often provide an undisturbed
area for biofilm presence even after
biomechanical preparation '® So, for the
pupose of complete  disinfection,
biomechanical instrumentation of root
canal space along with use of effective
irrigating solution 15 always advisable for
producing a debris free surface. ¥ Hence;

the prasent in-wifro study was conducted

Vol, 1



Dr. Gaurav Jain

for assessing antimicrobial efficacy of two
different herbal extracts used as an
endodontic irrigant.

Infected root canal space is host for micro-
organisms both aercbic and anaerobic
bacteria with E. faecals most commanly
being found and thought to be the man
cause for endodontic failures.'® In the
present study 2.5% Sodium Hypochlorite
[NaOCI] (Group 1Il) and Guava Leaf extract
(Group 1) were shown to inhibit the E.
faecalis effectively, However, Asafetida
extract (Group II) showed very minimal
activity against £, faecalis in the presant
study

Since ages, chemicals like NaQCl| has
been an irmgant of choice commonly used
in endodontic therapy due to its proven
high anti-microbial efficacy and tissue
dissolving capacity. The high anti-microbial
activity of NaQCl is mainly atiributed to its
high pH that causes alterstion in
cytoplasmic  membrane integrity and
iosynthetic alteration in callular
metabolism "% However, due fo its high
caustic potential, toxicity, non-
biocompatibility and sensitivity even lo
normal peri-radicular tissues U™ over
time, use of herbal extracts as root canal
migants has gained attention. These
herbal extracts are natural, biccompatible
and non-caustic with relative very less side
effects as compared to @ their

counterparts.'®
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In the present in-wifro study, although
Group lll- 2.5% NaQC| showed superior
antimicrobial efficacy with greater zones of
mhibition against £ faecalis as compared
to herbal extracts [Guava leaf extract
(Group ) and Asafetida extract (Group [1}]
However, both the herbal axtracts used in
the present jp-wiro study showed an
acceptable antibacterial activity and
marked zenes of inhibition against E
faecalis. Previous study by Mistry KS ef
al''™ also evaluated antimicrobial activity
of methanolic extracts of herbal plants and
compared it with that of 525% NaQCI
They found that 525% NaOC| was the
most effective antimicrobial agent having
statistically significant difference agamnst
herbal extracts.

Moreover, in the present in-vifro study,
Guava Leaf  exitract (Group I}
demonstrated statistically significant and
greater
compared to Asafetida extract (Group Il)
This can be attributed 1o the presence of

antimicrobial  activity when

flavonoids such as mosin  glycosides,
guercetin and gquercetin glycosides in
Guava leal extracts. The higher bacterial
resistance shown by Guava leaf exfract
may also be due to occurrence of
polygalacturonase inhibitory proteins in the
plant cell wall. 50, the aqueous extracts of
Guava leaf cause a marked reduction in
early biofilm formation."'*% Hence, these

may contribute to  the enhanced
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antimicrobial  efficacy of Guava Leaf
extract (Group |} in the present in-witro
study.

In the presert in-witro study, Group 1l-
Asafetida showed

antimicrobial efficacy against £ faecalis

axtract least
when compared to Guava Leaf extract
(Group 1) and 2.5% NaQOCl (Group )
However, although being a herbal plant
extract, it did showed antimicrobial activity
which can be due to its essence. Previous
studies “14¥ have shown that herbal
essence can disrupt the lipid structures in
the bacterial cell wall, resulting in call wall

lysis, lzakage,
impairmeant in DNA transcription, disruption

causing cytoplasmic

of protein synthesis and ultimately cell
death.

Although the zones of inhibition of bacterial
growth obtained by herbal extracts were
found to be less than 2% NaQCl in the
present in=wiro study. However, Group |-
Guava leaf extract did showed almost
similar antibacterial activity to 2% NaOQCl.
So, the resulls obtained in our study
emphasized that herbal extracts, being
more biocompatible and non-toxic, would
also provide acceptable antimicrobial
activity against E. faecals in routine
endodontic procedure

Conclusion:
Based on the findings of the present in-
vitro study, it can be concluded that herbal
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extracts like Guava leaf extract, Asafetida
extract can be effectively used as root
canal irigant against E faecalis during
routine endodontic procedure.  Among
herbal extracts studied, guava leaf extract
showed
antimicrobial activity against Enferococcus

statistically significant
faecalis as compared to asafetida extfract
but was 25% NaOCL
Additionally, further studies are needed to
evaluate antimicrobial efficacy of guava
leaf extract to ba used as root canal
irrigant.

less  than
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ABSTRACT

Intreduction: Today, the popularity of amalgam as restorative material has decreased due
to poor esthetic charactenstics and mercury contamination, With the advancement composite
resin materials were introduced in dentistry and has become a choice among the patient as
it not only helps in maintaining the ideal tooth form and function but also esthetics. However,
there are cartain drawbacks of composite such as post operative sensitivity, discoloration of
the restoration etc. The deveiopment in technology has improved the physical properties of
resin based composite and has also expanded their use in climes.

Aim- The objective of this in-vitre study was to evaluate the bond strength of 7th generation
bonding agents (AdperTh Easy Bond and Xenaol).

Material and Methods - Sixty canes free human molars with no cracks or previous
restorations were used for investigation. Standard box-type Class-l Cavities of 3.5mm x
3.8mm and depth of 4dmm were prepared on the occlusal surface of the molars. Teeth were
randomly divided into two groups namely Group A and Group B of teeth each, according to
the dentin adhesives applied i.e AdperTM Easy bond and Xeno V. Two bonding agents were
selected for the study, one was AdperTM Easy Bond and the other was Xeno V. Push-out
test was performed by placing specimens within a centralizing ring to ensure a centerad
application of the load, resting on ancther ring, with a central hole slightly larger than the
restoration diameter. The test was performed with a Universal Testing Machine to express
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bond strength in mega Pascals (MPa), and load value in Newton (N). After testing the push-
out bond strength, the samples were analyzed under a stereomicroscope.

Results- The overall clinical outcome of our study is that AdperTM Easy bond is better as
compared to Xeno V Self etch. The most common mode of failure obsarved with AdperTM
was mixed fracture and cohesive dentin fracture and with Xeno V was adhesive failure
between resin and dentin and Cohesive resin fracture. The mean maximum force was
significantly more among AdperTM compared to Xeno V.

Conclusion- The overall results showed that the bond strength was better with AdperTM as
compared to Xeno V. The most common mode of failure cbsarved with AdperThW was mixed
fracture and cohesive dentin fracture and with Xeno V was adhesive faillure between resm
and dentin and Cohesive resin fracture. The mean maximum force was significantly more
amang AdperTM compared to Xeno V.

Keywords- Bonding agents (AdparTM Easy Bond and Xeno V), push-out bond strength.

Introduction:

Amalgam was introduced to the United
States in the 1830s. Today, the popularity
of amalgam as restorative material has
decreasad due to poor esthetic
characteristics and MErcury
contamination, this material was mainly
used as it still cost-effective when used as
direct restorative matenall, This material
has gained popularity due to its good
mechanical properies such as, easy
handling, low technique sensitivity, wear
resistance and low cost. The most
commaon reason for replacing amalgam are
marginal degradation and secondary

caries2. With the advancement composite
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resin materials were introduced in dentistry
morae than S0 years ago, since then these
materials have been continuously
evalving. It has become a choice among
the patient as i not only haelps In
maintaining the ideal tooth form and
function but also esthetics3

Among all the direct filling restorative
materials, composite 15 the most known
material esthetically, Initially these
materials were used as anterior restorative
materials, but later due to improvement in
technologies the possibility of restoring
posterior leeth with composite was
introduced. However there are cerain

drawbacks of composite such as post
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operative sensitivity, discoloration of the
restoration, margnal fracture, recurrent
caries, gross fracture of the restoration,
lack of maintaining conlact, accumulation
of plague arcund the restorationd. With
development in technology has improved
the physical properties of resin based
composite and has also expanded their
use in clinics. Therefore newer composites
have introduced  with
properties  and  different

techrigues like bulk fill flowable and

been better

restoration

incremental2. The most widely accepted
method of placement of composile is
mcremental method. According to this
technique composite should be placed in
layers to reduce the polymerization
shrinkage and fo achieve depth of cures's,
Adhesion refers to the forces or energees
between atoms or molecules at an
interface that hold two phases together
Adhesive restorations better transmit and
distribute functional stresses across the
bonding interface 1o the tooth and have the
potential to reinforce weakened tooth
structure?. A strong bond between dental
material and toath structure Is wvery
mportant s0 as fo achieve esthetic and
biclogic properties. The bonding between
enamel and resin s due lo
micromechanical bond, However bonding
of resin to dentin is difficult due to complex
dentin structure Bonding with dentin is

achieved by acid etching which removes
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the inorganic matrix of dentin leaving
organic substance but when the tooth is
dried the collagen in the organic substance
shrinks and collapse in order to prevent the
collapse the meist and wet bonding
technigue should be used to pressrve the
integrity of collagen matrec(bonding 18.In
order to achieve a balance various
desensitizing solution have been used as
rewealting agents which is said to enhance
the bond strength and also reduces the
postoperative sensitivityd 10,

Material and Methods

Sixty caries free human molars with ne
cracks or previous restorations were
fabricated. These molars were cleansad
and stored in distilled water. During sample
preparations, standard box-type Class-|
Cavities of 3.5mm x 3.5mm and depth of
Amm were preparad with the help of air-
rotor and bur on the occlusal surface of the
molars.

Cavity Restoration

In order to compare the bond strength, the
teath were randomly divided into two
groups namely Group A and Group B of 30
teeth each, according 1o the dentin
adhesives applied i e AdperThM Easy bond
and Xeno V.

GROUPS:

Group A and Group B

Group A (n=30) restored with Adper TM
Easy bond
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Group B (n=30) restored with Xeno V Self
etch adhesives

The bonding agents were used according
to manufaciurer's instructions (Table 1)
Push-out test

To access the bond strength of restoration
to the lateral walls of the occlusal cavity.
the specimens were placed within a
centralizing ring to ensure a centered
application of the load, resting on another
ring, with a central hole slightly larger than
the restoration diameter, The load was
applied on the apical coronal direction
using a punch fip, which passed through a
guide cylinder to ensure a central load
application. The test was performed with a
Testing Machine and baond
strength was recorded for statistical

analysis.

universal

Fractured slices wera carefully removed
and observed under a sterec microscopic
at 20x to categonze the type of failure as
follows;

Type | Adhesive faiure belween resin
composite and dentin,

Type Il: Cohesive resin fracture

Type I
fragments of dentinal lissues or resin
composite adhered to interface.

Type IV Cohesive dentin fracture

The results were statistically analyzed

Mixed fracture: pressure of

using following methods,
CHI-SQUARE TEST and Unpaired or
Independent ‘Student's’t-test
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RESULTS.

When Group A e (AdperTM Easy bond)
was compared with Group B i.e.(Xeno V)
the maximum failure m Group A were Type
IV with 36.7% and minimum were Type ||
and Similarly the maximum failure in Group
B was Type | 43.3% followed by Type Il
13.3%. As seen in graph 1.

The mean maximum force (in Newton) was
significantly more among AdperTM (with p-
value 0.019) as compared to Xeno V

Ciraph 1 Comparisen af pype of faddre begween Grosp A
anil Groap B

¥

15.0% 1

0.0

0.0%

Tiype 1 fadire Type 1 fabee Tiypse: 1 i Tipe I faikure

Bar diagram depicting percentage % dstribution of
types of fadure between Group & and Group B,
Type Il and IV failure was significantly more among
Adper (33.3% and 36.7% respeciively) wheraas the
type | failure was significanily more among Xeno-V
(43.3%).
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Comparison of mean maximum force
between AdperTM Easy bond and Xeno V

Giraph 2 Comparison of mean moximem force between
Adper™ Easy bomal and Xean ¥

Mean maximum force (in newtons)

o)

1500

o

1580

WM -

500 - '

il
Bdr Nl

Bar diagram depicting the mean force exerted by
Adper and Xeng V. The mean maxmum force {in
newtons) was significanily more  among Adper
(27T3.064134.18) compared o Xeno-\
(219,07+115.52).

On evaluating the data statistically
using Unpaired t-test the mean
maximum force (in MNewton) was
compared between Adper and Xeno-V.
The mean maximum force (in Newton)
was significantly more among Adper

compared to Xeno-\.

Material information: Tth generation
bonding agents evaluated in the study.
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Adper Easy bond (3M ESPE):

Content:
2-hydroxyethyl methacrylate (HEMA), Bis-
GMA, Mathacrylated
esters 1 Bhexanadiol

phosphonc
dimethacrylate,
Meathacrylate functicnalized polyalkenoic
acid, Finely dispersed bonded silica filler,
ethanol, water, stabalizers, initiators bassd
on campharguinone.
PH 2 T{ultra mild)

Xeno V Single step self-etching
adhesive (Dentsply)
Content

Liguid A; 2-Hydroxyethyl methacrylate
(HEMA), purfied water, Ethanol 2 86-Di-
tert-butyl-p hydroxy! toluene nanaofiller
Liquid B; Tetramethacryloxyethyl
pyrophosphate(Pyro-EMA)
Pentamethacryloxyethyl cyclo-
phosphazen mono fluoride (PEM-F)
Urathane dimethacrylate (UDMA) 2.6-Di-
tert-butyl-p-hydroxy toluene (BHT)
Camphorguining p-Dimethylamino  ethyl
benzoate (EPD)

Discussion:

The maxmum push-out bond strength was
gean with AdperTM Easy bond as
compared to Xeno V. The above resulis
sheds light on the use of Adhesives with
different composition. To compare, we
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have used two different types of adhesives
depending on the presence or absence of
HEMA. AdperTM Easy Bond contains
HEMA (2-hydroxyl ethyl methacrylate)
which is absent in case of Xeno V11. Two
bonding agents were selected for the study
(AdperTM Easy bond and Xenc V) 11. We
ocbserved that AdperTM Easy Bond
showed significant enhancement of push-
out bond strength which ranges from
212 44 - 346,61 MPa as compare to Xeno
V Self etch, The reason for supenor
adhesion properties of AdperTM Easy
Bond is bacause of the presence of HEMA
(2-hydroxyl ethyl methacrylate) which is
not present in Xeno V Self etch 12. The
higher potential of HEMA for hydrophilicity
makes it potentially stronger adhesion
promoting monomer. Ancther reason that
promotes bonding strength to dentin is
increasing substrate penetrability and
diffusiblity, the potentaal of AdperTM Easy
Bond to attan higher bond strength is
partly bacause of presence of ethanol as
solvent. This favor solvent properties by
keeping ethanal in hydroxide form, thereby
allowing efficient removal of water from
dentin spaces and collapsing of hydrogen,
thus enlarging the inter-hbrillar spaces and
allowing more resin infiltration. On the
other hand Xeno V Self etch uses acetone
as solvent. Acetone IS poor in removing
water from dentin spaces and also water is
necessary for Xeno WV Self etch
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demineralization process leading to
presence of excess water. Excass water
sgems to be reason for its poor bond
strength12, 13.

The analysis of failure modes in this study
revealed that maximum failures in Group A
wera Type IV (Coheswve dentin fracture)
with 36.7% and minimum was Type [l
(Mixed fracture: pressure of fragments of
dentinal tissues ar resin  composite
adherad to interface) and Similarly the
maximum failure in Group B were Type |
(Adhasive failure between resin compaosite
and dentin) 43.3% followed by Type I
(Cohesive resin fracture) 13.3%. as seen
in graph 1.

The mixed type of failures could be due to
the |ack of proper adaptation of the
materials to cavity walls with void formation
awing to its fluctuating viscosity combined
with low shrinkage and contraction stress
upon curing of composite. Adhesive type of
failure may be attributed to the heavy
viscosity of Filtek™ Bulk fill composite,
which might hindered the appropriate
adaptation of the materal to the cavity
walls, resulting in void formation at the
tooth restoration interface and Cohesive
type of failure as observed may be due to
the incorparation of voids or contamination
betweaen composite ayers14.
Conclusion:

Within the limitations of this study, it can be
concluded that the maximum push-out
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bond strength was seen with AdperTM
Easy bond as compared to Xeno V. When
Group A ie (AdperTM Easy bond) was
compared with Group B i e (Xeno V) the
maximum failure in Group A were Type IV
with 36.7% and mmimum was Type |l and
Similarly the maximum failure in Group B
weare Type | 43.3% followed by Type Il
13.3%.
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TRACT

Root canal morphology is boundless in its variability and clinicians must be aware that

anatomic variations constitute a tough challenge to endodontic success. Knowledge of

variations in internal anatomy of teeth is imperative for success of endodontic therapy. Aim

of this case report is to present endodontic management of relatively rare case of mandibular

second malar with single root and a single root canal, Uncertainty in the canal morphology of

the second molar is guite common.

Keywords: Mandibular second molar, Sealapex; Single canal

Introduction :

A comprehensive understanding of the
anatomy of teeth involved in root canal
therapy is essential for successful
endodentic therapy’. Clinicians should be
familiar with the morphology and the
associated intricate root canal anatomy of
the teeth, otherwise effective debridement,
and obluration may not be possible

Downloaded from www. upsdioumal .com

Usually, the mandibular second molar
presants with two distinct roots: a mesial
root with two canals and a distal root with
one or two canals. Disparities in the form.
configuration, and number of root canals in
mandibular) molars have bean deliberated
widely in endodontic literature* ¥ Reading
of perigpical radiographs 0 routine
practice is essential as it helps to consider
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the number, length, curvature and
aberration of the root canal system of the
tooth and supporting structure. Vertucei ef
al * by exploiting cleared iesth thal had
their pulp cavities stained with hematoxylin
dye, and found a considerable more
complex canal system and recognised
eight pulp space configurations, VWeine ef
al reported in a study 1.3% of mandibular
had Single

Configuration®, The purposa of this case

second  molars Canal
report is to report endodontic management
of single canal in single rooted mandibular
second molars,

Case Report

A 23 year old male patient reported (o the
department of conservative dentistry and
endodontics with the chuef complain of pain
with cold and hot sensitivity in lower right
back tooth region. On clinical examination,
there was caries with respect to #47.
Radiographic examination (figure-a), IOPA
reveals radiolucency in crown involving
enamel, dentin and reaching into pulp.
Alsa, the root canal morpheology showed a
fused conical root with a wide canal,
constricting toward the apex. Diagnosis of
acute irreversible pulptis was confirmed
and root canal therapy was planned.

After adeguate anaesthesia, under rubber
dam isolabon access cavity was prepared
ifigure-b) and the pulp extirpated. Dental
loupe (Zumax 3.5) with LED headlight was
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used for aided magnification and better
visualization. DG #16 explorer was used to
explore the pulpal floor and it revealed a
gingle round shaped orifice whereas
c-shaped

configuration or any other canal orfices

classical canal orifice
could not be located. After gaining access,
the canal patency was established with a
suitable 150 K file. Working length (figure-
c) was determined with the help of
electronic apex locater (Coliene canal pro
2) and confirmed wusing a radiograph
Clearing and shaping was done using a
step back techpique using suilable sized
IS0 K file and copious imigation with a
combination of wrigants, that is, sodium
hypochlorite done
throughout the procedure. After drying the
canal with paper point, Sealapex was

and saline was

coated in the canal wall through master
apical gutta-percha (figure-d) and canal
was obturated using BeeFill 2in1 (VDW)
obturation device for Downpack and
Backfill

restoration was done  with

lechnigue. Post-obturation

ight cure

composite (figure-e).

a. Pre-operative
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Discussion

Complete knowledge of the root canal
anatomy and its anomalies is essential
The disparty of root canal morphology,
especially in multirocted teeth, is a

constant challenge for diagnosis and

b. Access cavity under successiul endodontic therapy. Extra or
rubber dam isolation

T~

s

missing canal, apical ramifications, apical
deltas, or lateral canals are commonly
encountersd varations in canal

morphology and theirr mncidence and
significance have been well documented’.
One of the commonest variations in the
mandibular second molar is  the
occurrence of C-shaped canals while other

variations comprise two or four canals
c. Working length 1OPA

instead of the commonly ocourring three

canals, supernumerary roots,
taurodontism?®, additional or lesser number
of canals in one or more of the roots. Gopi
Krishna et al. 2006 reported a rare case of
maxillary first molar with a single root and

single root canal using spiral CT?.

On observation of the pulpal floor only one

d. Master cone canal with a round orifice was located,

indicative of the presence of a single
canal'®, Further exploration with DG #18
explorer reveal absence of any addibonal
orifice opening of the pulpal floor. The
canal orifice of the tooth was wide and
tapering towards the apex. Biomechanical
preparation with hand file with copies

irrigation and agitation was done to ensure

e. Post Operative

Downlboaded from www. upsdioumal com Val, 1




Dr Amrita Kumari IDAUPSD)

completa removal of debris
Thermoplastized obturating technique
along with warm vertical compaction which
helps in better flow of gutta-percha is used,
as it ensures compact obturation of the
wide canal and any unusualness present in
canal system without voids. Endodontic
loupes are helpful adjuncts to manage c-
shaped canal complexity.

Conclusion :

A thorough knowledge and recognition of
the basic and intricacy of canal
configuration can facilitate more effective
canal identification and unnecessary
removal of healthy tooth structura in an
attempt to search for missing canals.
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This book published by Elsevier publication in 2015 as a part of the project for the Dental Clinics of
Morth Amenca This is the third book in the series and provides an in-depth knowledge about the recent
concepls paertaining 1o aesthetic dentistry. This book has canain unique featuras that makes it stand
out and will be widely appreciated by the readers with kean intarest in assthetic dentistry. This book is
divided into 17 sections each dealing with a unique combination of clinical scenario and gives and
avidence based solution to each problem. Another important feature of this book is that all the case
reports, case studies or scientific concepts are precisely supported by extremely clear and good quality
clinical photographs. This serves as a visual treat for the readers and leaves a detailed mental pictura
of the clinical situation. One of the most noteworthy highlight of this book is that it suggests treatment
plan for caszes not only based on the aesthetic requiremnents but also taking into account the
physiclogical and functional concepts.

In my opinicn this book gives an insightful knowladge on the concepts of aesthatics which will help the
clinicians to provide quality and long lasting aessthatic restorations to thair patients.

Modern Concepts in
Aesthetic Dentistry
and Multi-disciplined
Reconstructive Grand
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Dr. Mohit Seth IDAUPSD) ISSUE3 2020

Letter to the Editor

Has Covid-19 Exposed our Business Sense/Financial Planning/Understandine of

Economies?

Dr. Mohit Seth

With the COVID-19 pandemic affecting one and all in any business it is absolutely clear that
most of our visions and business plans have proved (0 be unsusiainable. Have we wondered
why we started struggling with our finances the very next month i.e. the second month of
“lockdown?

It has various reasons, most of us are in a ral race, withoul thinking of the broader
economic picture. We are investing in technologies, interiors, marketing etc. This drains most
of our finances and what we are left with is meagre savings which are hardly enough to invest
in a structured manner. Either we are overcharging or undercharging to survive or to maintain
our status.

The term 'USEFUL TECHNOLOGY' means we buy only that technology which provides
good results in terms of work quality and early economic breakeven without putting much
pressure on ourselves and our patients.

We nead not buy machines which are so called next generation without much
returns in our dental practices. As the best in economics say, "you invest in something
irefevant today and you do nof have money for necessities fomorrow.”

Finally we have to realise that smiling everyday 18 good for our physical quotient and
goed financial planning is a must for a pleasing smile.

-Jai Hind
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Across
5 gum disease
7 focibly wedges food

8 cleanliness

Down
1 hard deposit
2 important for crown margin
3 hardest substance
4 gap between teeth

6 occlusal




Activities of IDA Moradabad Branch (July-Aug 2020)

On 12" July 2020, IDA Moradabad branch conducted third executive meeting of the
branch through "Zoom App”. In the meeting it was decided to conduct IDA UP State CDE on
23™ Aupust 2020 through Zoom App. The speakers for tha CDE will be Dr. Himanshu Airen
Sir and Dr. Rajiv Kumar Chugh Sir if they give their confirmation for us.

On 23™ July 2020 104 Moradabad Branch distributed “Covid-19 Protocels” posters for
the clinic purpose to all the members of Moradabad branch and wishes to all the members
for safe and healthy work.

On 02™ August 2020, IDA Moradabad branch organises a “Talk Program” with
respected Mr. Piyush Chawla (Iinternational Indian Cricket Player).
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On 15t August 2020, IDA Moradabad branch celebrates “independence Day” by doing a
campaign on “Wearing Masks Saves Life”. In the event Moradabad branch distributed 1000
mouth maosks and 100 hand sanitizers to the needy people of the city in various locations.,

on 16™ August 2020, IDA Moradabad branch conducted Fourth executive meeting of the
branch through Zoom app. In the meeting it was decided to conduct 1DA UP State CDE on
B September 2020 at 6pm onwards. The puest speakers finalized are respected Dr. Rajiv
kumar Chugh sir on the topic "Endodontic Failures” and Dr, Cleopatra Nacopoulos mam on
the topic “Pre Aestheic Cleopatra Techniug®,

INDIAN DENTAL ASSOCIATION UP STATE
FRESENTS
@ WP STATE COE @
HOSTED BY: (DA MORADABAD BRANCH
GUEST SPEAKERS
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Activities of IDA Prayagraj Branch- (2019-20)
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Activities of IDA Purvanchal Branch (Mav-2020- July-2020

Author- Dr. Rajeev Gralati, Vice Chairman, Purvanchal Institute of Dental Sciences, Govakhpur

It's been over 6 months since COVID-1% has been relentlessly spreading havoc across the globe and
brought our country to a standstll, Times have been tough and our colleetive patience, determination
and solidarity to see this through has been tested throughout these past 6 months, Purvanchal Institute
of Dental Sciences has been at the forefront of fight aganst COVID-19 in Eastern Uttar Pradesh

AS A QUARANTINE CENTRE AND LEVEL-1 HOSPITAL (May 2020-
July 2020)

On 28" of April, we received a call from the Gorakhpur district authontics to stam a special joint
operabion at our nstitute by converting it into a dedicated Level-1 COVID Hospital and Quarantine
facility After a thorough inspection conducted by a team including the Distnct Magistrate (M), Senior
Superintendent of Police (S5P) and the Chief Medical Officer (CMO), we recognized the arcas of the
mstitute which could be comverted nto a quaranting facility and decided to use the lecture theatnes,
library and semanar halls for this purpose, and our in-campus 100 bed hospital to be converted into a
Level-1 COVID Hospatal to treat nald COVID positive cases,

After a decp samitization, procunng PPE'S. thenmal scanners. diagnostic kits, recruiting doctors and

paramedical staff, mattresses and pillows, basic daily requirements and food catering, we started the
facility on 1% of Mav dunng the peak of migrant movement across India. Gorakhpur 13 home to
thousands of people who move to bigger citics secking better employment opportunitics, With many of
them heading back home, especially from badly affected states such 2s Maharashira and Guyarat, they

were required to undergo a mandatory 14 days institutsonal quarantime. Over a penod of two and a half
months, we have plaved host to over 2004 people retuming home., out of which many were diagnosed
positive for COVID- 19, treated at the facility and sent home thereafter,

Lecture halls being cormverted fnlo o grarahitine
I Shei K. Vipvendra Pardian, S5 D, Sl fercility
Cripater anned SON S, Avng Malik inspeching the
Jaciliny



Hospital being prepared as per Level-1 health
facility standards o treat mild COVID positive cases.
L. Avuesh Cielen- M alorng with the Dhsirict

Meagistrate St K Fipvendra Pandian ard Suh
Divisteniod Mogisivore Nat. Amif Malik of fhe
[ LER i L.

AS A DEDICATED 100 BED LEVEL-3 HOSPITAL {August 2020- Present)

As COVID-19 cases started growing exponentially in Uaar Pradesh, the povernment hospitals pot
overwhelmed with large influx of cazes. In August.
wig were requested by the govemment to handover
our bospital toa povate group specializimg in COYID
tresmtiment protocol o convert if into a Level-3
COVID Hospital, Keeping in mind the current
unprecedented siteation and for the benefit of society
at large, we happily agreed to handover the hospital
free of cost and without any conditions wntil such
time colleges are allowed o reopen by the
govemment, After an overhauling of the existing
hospital infrastrecture to match COVID-19 hospital
standards and protocol, the facility was started in the
last week of Awgust, Since then, more than 3040 paticnts of COVID-19 have been treated,
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Across
5 Gingivitis
7 Plungercusp

8 hygiene

Down
1 Calculus
2 vBiologicalwidth
3 Enamel
4 Diastema

6 TopSurface



SUBMISSION GUIDELINES

The IDAU.P. State Dental Journal is a peer reviewed online journal published quarterly with
the aim of publishing original full-length research articles, reviews and case reports pertinent to
dentistry. Issue contents are available online.

Submission of manuscripts :

Manuscripts that are being submitted should be complete in all respects, and deal with
original material not previously published, or being considered for publication elsewhere. The
original, written in English, complete with tables and/or figures, should be uploaded on the website
along with the mandatory submission form. The preferred storage medium is a file in MS Word
(Windows) format, although other systems may also be welcomed. If accepted, the manuscript
should not be published elsewhere in the same form, in either the same or another language,
without the consent of the Editor. Manuscripts should accompany mandatory submission form
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Methods
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