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FOREWORD

The field of dentistry is constantly evolving, driven by
advancements in technology, research, and clinical
practice. In this dynamic environment, it is crucial for
dental professionals to stay abreast of the latest
developments and innovations. The Journal of Indian
Dental Association Kochi serves as a vital platform for
fostering this ongoing discourse and exchange of
ideas.

As we embark on yet another journey of academic
excellence and knowledge dissemination, I extend
my heartfelt gratitude to all the contributors, editors,
and reviewers who have made this endeavour
possible.

Through its comprehensive coverage of various
aspects of dentistry, this journal aims to enrich the
knowledge and skills of dental practitioners. Our
dedicated team of editors and reviewers ensures that
each article published in the journal upholds the
highest standards of quality and relevance.

I am particularly proud of the contributions from our
esteemed members and colleagues, whose expertise
and insights continue to drive excellence in dental
care. Their commitment to advancing the field of
dentistry is truly commendable.

I extend my best wishes to the editorial team,
authors, and readers of the JIDAK. May this journal
serve as a beacon of knowledge and innovation in
the field of dentistry for years to come.

Warm regards,

Dr Vinod Thamby
President
IDA, Kochi




Secretary’s Message

Dear IDA Lschite

It is quite surprising to observe that despite being so
well connected these days, genuine communication
often takes a back seat in our relationships. We are
constantly in touch with each other - at a pace that is
sometimes baffling.

Somehow, I am compelled to ask. Have we really
touched each other's lives meaningfully? The truth is
certainly hard to run away from.

JIDAK is our voice on a stage called the World.To
make some noise is your choice. This first edition is
resplendent with pages of intellect, intent and
information. While it connects us as a family, it serves
to showcase us in many special ways.

It is a proud reflection of the depth that we carry in
our fraternal bonding and the immense responsibility
we choose to uphold as professionals.

I am reassured that you will encourage it as a
platform to blend your views, mend your thoughts
and send your words of worth, in the future.

My warmest wishes are reserved for the Editorial
Board in bringing life to these pages, even as [ urge
you to take a few moments to relish the fruit of their
earnest efforts.

Yours sincerely,

Dr Brijitha Manoj
Hon Secretary
IDA Kochi




Chief Editor's Message

Dear Triend

(restingy from the edilrtsnd deshe,.

It's with immense pleasure that I bring forth
the first edition of the term. I really appreciate
and thank the contributors and the office
bearers and the media team who work
tirelessly to make it happen. We have carefully
selected the articles to enlighten the clinicians
and academicians. May this enlighten and
enrich the audience.

Dr Joy Kurian
Chief Editor- JIDAK
IDA Kochi
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OZONE:

Oong

ABSTRACT

In the medical field, ozone has long been
employed with success. It can be practically
used in all areas of dentistry. It is a bio oxidative
therapy that produces the desired therapeutic
results when administering oxygen or ozone
via gas, water, or oil. The antibacterial, disin-
fecting, and biocompatible qualities of ozone
are being used therapeutically in pediatric and
general dentistry. Together with these proper-
ties, it has antihypnotic, analgesic,
immunostimulant, anti-inflammatory,
detoxicating, bioenergetic and biosynthetic
effects. In pediatric dentistry, it is used in treat-
ment of initial fissure caries, for eradication of
bacterial count in pulpectomy , management
of avulsion, reducing the post-extraction heal-
ing time and decontamination of toothbrush.
Since, ozone therapy is fast and painless, it
increases operator efficiency in addition to
patient tolerance with minimal adverse effects,
thus making it an ideal treatment choice for
pediatric patients.

J Ind Dent Assoc Kochi 2024;6(2):8-16.
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INTRODUCTION

Ozone (also known as triatomic oxygen and
trioxygen) is a naturally occurring compound
consisting of three oxygen atoms. In dentistry,
Dr. E.A. Fisch (1899-1966) was the first dentist to
use ozonated water in his practice and intro-
duced it to the German surgeon Dr. Erwin Payr
(1871-1946) who used it from that time forward
in surgery and reported his results at the 59th
Congress of the German Surgical Society in
Berlin (1935)."

Ozone therapy can be defined as a versatile bio-
oxidative therapy in which oxygen/ozone is
administered via gas or dissolved in water or oil
base to obtain therapeutic benefits. Interest of
Ozone use in medicine and dentistry is due to
its anti-microbial, disinfectant, bio-
compatibility and healing properties.”

The Greek word "ozein," which denotes an
odorant or fragrant substance, is where the
name "ozone" comes from. It exists organically
as a strong-smelling gas in the lower strato-
sphere, with its primary purpose being to
absorb hazardous UV radiation that is part of
the sun's light spectrum and therefore safe-
guard life on Earth 4. It was first used in 1840 by
German chemist Christian Friedrich Schonbein
“The father of ozone therapy.”

Fundamental forms of application to
oral tissues:

(1) Ozonated water

Dr. Kramer points out that ozonated water can
be used in a number of different ways:’

1. As a mouth rinse especially in the cases of
gingivitis, periodontitis, thrush or
stomatitis;

2. As aspray to cleanse the affected area , and
to disinfect oral mucosa, cavaties and in
dental surgery;

3. As a ozone /water jet to clean cavities to
teeth being capped, receiving root canal
therapy, and in treating painful gingivitis
and stomatitis.

(2) ozonated olive oil

Ozonated oils are naturally occurring deriv-
atives of plant extracts.’

They undergo a chemical reaction to form a
thick, viscous oil, or in some cases, a petro-
leum jelly-like product contain ozonides.’

Mycobacteria, Staphylococci, Streptococci,

Ozone: A Panacea to Pediatric Dentistry

Enterococci, Pseudomonas, and Escherichia
coli are all susceptible to ozonized oil
(Oleozone and Bioperoxoil).®

(3) Oxygen/ ozone gas

Ozone generating equipment converts oxy-
gen to ozone.*The different systems for gen-
erating ozone gas are:’

v Ultraviolet system: It produces low concen-
tration of ozone.

v Corona discharge system: It produces high
concentration of ozone. It’s the most com-
mon system used in the medical / dental
field. It’s easy to handle and it has a con-
trolled ozone production rate.’

v Cold plasma system : It is used in air and
water purification.

These forms of application are used singly or in
combination to treat dental disease.

Properties of ozone:’

Ozone is colorless or slightly bluish gas (when
liquefied) slightly soluble in water and much
soluble in inert non polar solvents like carbon
tetra fluoride and fluorocarbons. At 161K (-
112°C; -170°C), it condenses to form a dark blue,
liquid. It is dangerous to allow this liquid to
warm to its boiling point, because both concen-
trated ozone and liquid ozone can detonate.
Most people can detect about 0.0lumol/mol of
ozone in air where it has a very specific sharp
odor somewhat resembling chlorine bleach. At
room temperature ozone is a blue gas with a
characteristic smell that can be noticed in air at
a concentration of 2ppm. Ozone is thermody-
namically highly unstable compound which on
decomposition produces molecular oxygen,
atomic oxygen which is highly reactive.
Oxidizes all non noble metal immediately and
attacks numerous organic compounds as aradi-
cal. This makes ozone apart from fluorine, one
of the strongest oxidants. When dissolved in
water, ozone is relatively unstable and decom-
position rate depends on quality of water and
systemic conditions.”

The first Ozone generator was created by
Werner von Siemens in Germany in 1857, and
C. Lender reported using it to filter blood in
1870. Werner von Siemens also invented the
first Ozone generator.’

The ozone generator that is sold commercially
is the HealOzone which was created by
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Antimscrobial {bactericidal, virieidal, and fungicidal)

Damage to cytoplasmic membrane
Oxidation of intracellular contents
Specific to microbial cell

Effective in antibiotic resistive strain

Immuno-shmulatmg

Activates celiular and humoral immune
sysiem

Proliferation of immune-complement cells
Synthesis of immunoglobulin’s

Enhance phagocytosis setivity

Activation of biological antioxidants

Analgesic

Anti-hypoxic and detoxicating
Activation of acrobic process (Krebs cycle,
glycolysis, oxsdation of fatty scids)

Bio-energetic and biosynthetic

Activates protein synthesis
Enhanced cell metabolism
mitochondria)

(Ribosome,

Biologically active substamocs

s Synthesis of interleuking, leukotnienes and
prostaglandins
* _ Synthesis of immunoglobulin’s

Fig 1: Ozone generator

CurOzone USA Inc. (Canada) for dental applica-
tion and is presently sold by KaVo Dental
(Biberach, Germany).’

The HealOzone device comprises
1. An air filter.

2. Avacuum pump.

3. Anozone generator.

4. Ahand piece fitted with a sealing silicone cup
and a flexible hose.

Ozone is delivered through a hand piece, which
is equipped with a silicon cup. Differently
shaped silicone cups are available that corre-
spond to various teeth and their surfaces. The
cup is applied directly to the tooth so that it
forms a tight seal at the application site.*

The procedure usually takes between 20 and
120 seconds per tooth.The ozone in the silicone
cup is collected again and reconverted to oxy-

EETETUETIN oo ssve> 1]

gen by the apparatus. Immediately after ozone
application the tooth surface is treated with a
remineralizing solution containing fluoride, cal-
cium, zinc, phosphate and xylitol dispensed
froma2-mlampule.

Patients are also supplied with a patient kit,
which consists of toothpaste, oral rinse and
oral spray, all containing fluoride, calcium, zinc,
phosphate and xylitol, and aims to enhance the
remineralisation process. The treatment of
non-cavitated lesions is usually repeated at 3
and 6 months.

Composition of medical grade ozone

Medical grade ozone is a mixture of pure oxy-

gen and pure ozone in the ratio of 0.05% to 5% of

03 and 95% to 999.95% of 02. Due to the instabil-

ity of ozone molecule it mustbe prepared imme-
diately before use and cannot be stored over

longperiods of time.?

Clinical Applications in
Pediatric Dentistry

*Reduction in dental Anxiety in children

Most of the child patients have fear and anxiety
towards dental treatment. Dahnhardt et al. In
youngsters with dental anxiety, open carious
lesions were treated with ozone. Anxiety was
almost completely reduced (93%).° Also, 80% of
the parents said they would be willing to pay
more for this therapy compared with tradi-
tional drilling and filling. *

It Effectively increase patient compliance and
tolerance for the therapy as well as the opera-
tor's efficiency.



¢ Reduction of oral pathogens

An exposure of about 60s exhibited 99.9% kill-
ing efficiency against cariogenic bacteria such
as Actinomyces naeslundii, Streptococcus
mutans and Lactobacillus casei. However, expo-
sure for such a long period showed degradation
of salivary proteins and hence 10s-30s of expo-
sure was proven to be effective in killing a sig-
nificant number of bacteria. Estrela et
al.demonstrated the effectiveness of ozone
addition to an ultrasonic cleaning system
against Staphylococcus aureus in infections of
the oral cavity.®

Some investigators reported a reduced number
of bacteria and fungi after in vivo treatment
using ozonized water. In contrast, others
reported no significant success of ozone treat-
ment in reducing the microbiota. Kshitish et al.
evaluated the effectiveness of ozone and
chlorhexidine against certain bacteria, viruses
and fungi. They recorded a 25% reduction in A.
actinomycetemcomitans and no antimicrobial
effects in relation to P. gingivalis or Tannerella
for sythensis after application of ozone or
chlorhexidine. The antifungal effect of ozone
has been found to exceed that of
chlorhexidine.®

* Management of infectious lesions
v Post-Extraction

After final debridement of the socket, irrigate
with copious amounts of ozonated water and
then use gauze imbibed with ozonated water to
compress the extraction site. Before retiring the
patient, fill the socket with ozonized oil and
cover it with gauze will reduces the post-
extraction healing time and complications by
forming a pseudo-membrane over the socket,
so protecting it from any physical and mechan-
icalinsults.”

It improves properties of erythrocytes and
facilitates oxygen release in the tissues. This
results vasodilatation and hence improves the
blood supply to the ischemic zones. Exposure
to medical grade ozone promotes more com-
plete and rapid normalization of nonspecific
resistance and T-cellular immunity.

The impact of ozone on epithelial wound heal-
ing in the oral cavity was observed by Filippi. It
was found that ozone-water can be used daily
to speed up the healingrate in the oral mucosa.
This effect can be seen in the first two postop-
erative days.

Ozone: A Panacea to Pediatric Dentistry

. ¥

v Post-Extraction Alveolitis

After thorough assessment, remove the
necrotic plug and debris from the extraction
site, irrigate with large amounts of ozonated
water then fill the alveoli with ozonized oil.
Antibiotic coverage may be indicated. Instruct
the patient to apply ozonized oil 3-4 times a day
until total healing.’

When surgical removal of bone sequestrais car-
ried out, ozone can be used as an alternative to
hyperbaric oxygen therapy. It also increases the
phagocytosis performance of
polymorphonuclear cells.®

Ozone therapy in the management of bone
necrosis or in extraction sites in patients
treated with Bisphosphonates may stimulate
cell proliferation and soft tissue healing. It has
been documented that dental extraction
becomes possible in a patient with avascular
bisphosphonate-related jaw osteonecrosis or
in those who received pyrophosphate analo-
gous when treated with ozone therapy.’

v Surgical Procedures

Ozonated water can be used as an irrigant or as
a final surgical site lavage. Cover the sutures
with a thin layer of ozonized oil and instruct
the patient to apply the oil 3-4 times a day.*

|11 voum o ssvc - EEXVIREVAN
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Ozone therapy was found to be beneficial for
the treatment of the refractory osteomyelitis in
the head and neck in addition to treatment
with antibiotics, surgery and hyperbaric oxy-

2

gen.

Other soft tissue lesions like herpes, aphthous
ulcer, cheilitis, candidiasis, cysts other trau-
matic wounds also show marked resolution
owing to the healing capacity of ozone.
However, no antiviral effects against Herpes
simplex virus (HSV-1 and 2), Human
Cytomegalo-virus (HCMV) and Epstein Bar
virus (EBV) has been reported.®

v Ozone Gas Application

Seal the affected area with a PVC or silicone cap
and apply ozone gas for 1-2 minutes. Repeat if
necessary. In case of cyst fistula, insert a plastic
needle slowly in the passage of the fistula and
inject 1-2 cc of ozone gas. Anesthesia might be
indicated in this procedure.’

v Ozonated Water Application

In situations of large traumatic wounds, bums

and cuts, the combined use of ozone gas and
ozonated water are indicated. Prepare the
ozonated water using Acquazone ozonated
water column and irrigate for 10 minutes the
affected area. In case of supra-infected lesions,
use a strong preparation of ozonated water.
During the healing phase, a mild solution is
more appropriate.®

A potential antiseptic agent and the aqueous
form showed less cytotoxicity than gaseous

ozone or established antimicrobials
(chlorhexidine digluconate 2%, 0.2%; sodium
hypochlorite- 5.25%, 2.25%; hydrogen peroxide
3%) under most conditions.

v Ozonized Olive Oil Application

These oils have a greater advantage over com-
monly used antiseptics and ointments due to
their wide range of activities during all phases
of the healing process.®

Ozonated oil applied on herpes labialis and
mandibular osteomyelitis demonstrated faster
healing times than conventional protocols.
Ozone, neutralizes herpes virions by direct
action, thus inhibiting bactericidal supra-
infections, and stimulating the healing of tis-
sues through circulatory prompting.*

v Reminieralization after Pediatric orthodon-
tics

The white spot lesions that are visible have
been observed to appear 4 weeks after orth-
odontic treatment. Even though the enamel-
bracket interface is the region that is most
prone to the development of white spotlesions,
microleakage can enter beneath the bracket.
Enamel prevention is so crucial in orthodon-
tics. Ozone can be utilized in such enamel
lesions.’

Ghobashy et al. evaluate the effects of ozonized
olive oil gel in reducing enamel demineraliza-
tion around orthodontic bracket during orth-
odontic treatment. The use of ozonized olive oil
gelin addition to the standard oral hygiene regi-
men was found to show significantly less
decalcification of teeth among orthodontic
patients. Due to its strong oxidizing effect,
ozone might have negative effects on resin
tooth adhesion related to the oxygen inhibition
of polymerization. Cehreli SV et al. concluded
that enamel pretreatment with ozone did not
affect the shear bond strength of adhesive sys-
tems used forbonding.®

v Early childhood caries

Dental caries is caused by an ecological niche of
caries producing organisms. Much has been
reported about the effectiveness of ozone in the
elimination of carious lesions. This is attrib-
uted not only to the marked anti microbial prop-
erties of ozone but also to the fact that ozone
oxidizes the pyruvic acid produced by the
cariogenic bacteria to acetate and carbon diox-
ide.®



v Pitand fissure sealants

Deep pits and cracks are challenging to clean,
making it very probable that food will become
lodged there and proliferate bacteria. In these
situations, using ozone is very effective.’ In
cases of shallow lesions it penetrate about
1mm deep at the maximum.’It is advised apply
a remineralizing product and seal the clean
cracks after the ozone treatment.*

Ozone removes the smear layer leaving behind
the exposed dentin that is occluded by the
remineralizing agent applied. Huth et al. con-
cluded that ozone application significantly
improved non-cavitated initial fissure caries in
patients at high caries risk over a 3-month
period.’

The ozone unit must also be used correctly; the
ozone cap mustbe held directly against the car-
ies lesion allowing the ozone to penetrate the
decay and biofilm. Where there is a cavitated
4mm deep root caries lesion adjacent to the
gingival margin, simply using ozone treatment
would probably not suffice. To manage this kind
of a situation the outer caries must first be
removed, leaving about 1 mm of caries over the
cavity floor. Then the ozone treatment followed
by routine restoration is indicated.’

— 0
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Ozone: A Panacea to Pediatric Dentistry

v Restorative dentistry

The American Academy of Paediatric Dentistry
has said that "the objectives of restorative
treatment are to repair or limit damage from
caries, protect and preserve tooth structure, re
establish adequate function, restore aesthetics
(where applicable), and facilitate good oral
hygiene .”

Tooth structure loss occurring due to multiple
factors like attrition, abrasion, erosion, trauma
from occlusion may cause wearing away of
enamel and dentin thereby causing hypersen-
sitivity. Gaseous Ozone application has been
found to effectively reduce sensitivity of not
only exposed enamel and dentin but also in
cases of root sensitivity. 40-60 s application of
ozone is found to instantly reduce pain in these
sensitive teeth.’

Smear layer present over the exposed root sur-
face prevents the penetration of calcium and
fluoride ions deep into the dentinal tubules.
Ozone removes this smear layer, opens up the
dentinal tubules, broadens their diameter and
allows the Calcium and Fluoride ions to flow
into the tubules easily, deeply and effectively to
plug the dentinal tubules, preventing the fluid
exchange through these tubules. Thus, ozone
can effectively terminate the root sensitivity
problem within seconds and also results last
longer than those by conventional methods.”

The efficacy of ozone in restorative dentistry
and its effect on dental materials as prophylac-
tic agent concluded that ozone gas can be
applied prior to etching and the placement of
sealant.The longer exposure to ozone gas has a
strong bactericidal effect on microorganisms
for extended period within the dentinal
tubules of deep cavities, which could result in
increasing the clinical success of restorations,
with no negative impact on dentin and enamel
shearbond strength of adhesive restoration.”’

Ozone's oxygen atoms interact with bacteria
that cause periodontal and dental problems by
causing cavities in the teeth. By oxidizing dan-
gerous microorganisms, oxygen destroys them
and aids in the breakdown of the plaque
biofilm. Since we have more antioxidants and
scavengers than infections have, it does not
harm healthy cells.

v Root canal therapy

The aim of conventional root canal therapyis to
provide a clean, shaped, root canal that facili-
tates the placement of an adequate root filling.

153 voum o ssvc - IEXVIREVAN
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There may be multiple canals, frequently
linked by a "web" of accessory canals. There is
the so-called "apical delta" and the common lat-
eral canals.Irrigants reaching these areas to dis-
infect and dissolve organic debris where it is
impossible to instrument mechanically. When
irrigating with the usual irrigant solution, for
example sodium hypochlorite, ozone can be
applied to the hypochlorite solution in the root
canals.This technique allows the root canal sys-
tem to be thoroughly disinfected and possibly
be sterilized. In cases where previous root canal
treatment has failed, Enterococcus faecalis
seems particularly prominent and especially
difficult to eradicate. Ozone will eliminate this
bacterial type.’

Nagayoshi and colleagues found nearly the
same antimicrobial activity (against E. faecalis
and Streptococcus mutans) and a lower level of
cytotoxicity of ozonated water as compared
with 2.5% NaOCl.?

Muller et al., 2007 has also found 5% NaOCl
superior to gaseous ozone in eliminating
microorganisms organised in a cariogenic
biofilm. Moreover, a recent study has found
that the irrigation of infected human root
canals with ozonated water, 2.5% NaOCl, 2%
chlorhexidine and the application of gaseous
ozone for 20 min was not sufficient to inacti-
vateE.faecalis.'

Root canal pathogens like Candida albicans,
Peptostreptococcus microns, and
Pseudomonas aeruginosa have been proven to

EETETUETIN oo ssve > 14]

An adapted silicone cap and
25G needle for ozone gas unpractical put the suction tip
canal disinfection

be destroyed by ozone. As a result, it is utilised
in endodontics as an intracanal irrigan encour-
ages tissue regeneration and bone healingt.®

Ozone is effective when it is prescribed in ade-
quate concentration, time and delivered cor-
rectly into root canals after the traditional
cleaning, shaping and irrigation has been com-
pleted. Intra canal gas circulation of ozone at a
flow rate of 0.5-1 I/min with net volume of 5
gm/ml for 2-3 min showed encouraging results
against pathogenic microbes in the root canal.
Ozonated water can be used as an intracanal
irrigant and in infected necrotic canals,
ozonized oils can be used as an intra-canal
dressing reducing the marked anaerobic odor
emanating from infected teeth.’

After final shaping and cleaning of the canal(s),
adapta 25-27 Gneedle on the delivering central
tip of the handpiece, making sure not to obliter-
ate the free gas circulation inside the round
tapered housing. Cut a piece of PVC or silicone
Tube according to the clinical situation in order
to seal the access cavity with the needle inside
the canal. The needle should not block the
intra-canal gas circulation towards the canal
orifice. Fill the canal with saline or distilled
water and apply ozone for 2-3 minutes per
canal at Sug/ml, 0.5 - 1LImin flow rate. During
the canal shaping and irrigation, ozonated
water can be used as a disinfectant and
irrigant.’

In some situations, there is a need to disinfect
the root canal system with a temporary dress-
ing until the symptoms are relieved and the
canal(s) are ready to be filled. Follow the same
protocol as above and use ozonized olive oils as
a temporary disinfection dressing. Fill a Icc dis-
posable syringe with the oil and adapt a 25G
needle. Insert the needle as deep as possible
inside the canal and inject slowly while retriev-
ing the needle slowly out of the canal. Also can
use a Lentulo to fill the canal with the ozonized
oil?

In maxillary peri-apical lesions, ozone infiltra-
tion is performed the same way you give a local

u \

In case a silicone cap is

close o the canal orifice



anesthetic injection on the buccal side.
Depending on the size and severity of the
lesion, the concentration varies between 5 and 1
Oug/ml ata volume ofl-3 cc. Inject the gas very
slowly as close as possible to the site of the
lesion. Repeat the infiltration once a week until
resolution of the symptoms. "

In mandibular peri-apical lesions, the use of an
intraosseous needle to deliver the ozone gas
right into the bone is indicated. Use your pre-
ferred technique to perforate the cortical bone,
making sure to stay away of the alveolar infe-
rior canal and mental nerve. The access point is
usually 2-3 mm under the free gingival level
where the cortical bone is easily perforated.
Inject very slowly as described above.®

In peri-apical lesions, ozone gas infiltration con-
tributes in the nonsurgical management of
these lesions. Siqueira and colleagues14 evalu-
ated the antibacterial activity of the ozonated
oiland calcium hydroxide pastes againstbacte-
rial species commonly associated with the eti-
ology of periradicular diseases. Of the tested
medicaments, ozonated oil was the most effec-
tive against the evaluated bacterial species.’

It is also postulated that ozone will penetrate
through the apical foramen, and enter into the
surrounding and supportive bone tissue. The
effect of ozone on these tissues will be to
encourage healingand regeneration.’

v Avulsion

Ozone can be utilised to disinfect the avulsed
tooth because it has broad- spectrum antibac-
terial activity in water and is biocompatible
with human oral epithelial cells and gingival
fibroblast cells.

A high level of biocompatibility of aqueous
ozone on human oral epithelial cells, gingival
fibroblast cells, and periodontal cells has been
found. 2 minute irrigation of teeth with non-

Ozone: A Panacea to Pediatric Dentistry

isotonic ozonated water not only provides
mechanical cleansing, but also decontaminate
the root surface, with no negative effect on
periodontal cells on the tooth surface.’

v Others

Ozone application was found to remove the
toothbrushes bristles microbiota following con-
ventional brushing.*

Ozonated water effective for killing gram posi-
tive and negative oral microorganisms and oral
candida albicans.’

(—
gt

Bezirtzoglou et al. isolated various species of
Streptococcus species, Aerococcus viridians, C.

albicans, S. aureus and Staphylococcus

epidermidis from toothbrushes of children.

They observed maximum decontamination effi-
cacy of ozone treatment against toothbrush

bristles microbiota after 30 min while exposure

for short time periods seems to be ineffective.’

Ozonated water can be used to purify dental
unit water lines and reduce crossinfection.’

In dental unit water lines, ozone achieved a 57%
reduction in biofilm and a 65 % reduction in via-
ble bacteria in spite of a very low dosage and
short time of application.”

Ozonated water can used as Cold disinfection
solution for medical and dental instruments,
as well as for cabinets countertop disinfection,
hands wash disinfectant solution, fiber optic
tips, contactlenses, surgical loupes lenses, etc.’

gaseous ozone can be clinically used for disin-
fection of pediatric orthodontic appliances.*

The Benefits of Ozone Dental
Treatment®

® Simple treatment Completely pain free pro-
cedure

® Eliminates damage and unnecessary tooth
reduction since thereis no drilling.

e Eliminatesthe use of anesthesia

® Kills 99% of bacteria in cavities
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e Excellent for nervous or anxious patients

® Produce huge financial gains for the dental
practioner, in terms of increased income,
reduced time, reduced failure, and
enhanced 'professionalism’.

Ozone Toxicity

Several ill effects, including epistrophe, upper
respiratory tract irritation, coughing, rhinitis,
headache, sporadic nausea, breathlessness,
blood vessel enlargement, vomiting, poor cir-
culation, heart issues, and occasionally stroke,
have been linked to the inconsistent use of
ozone. The tremendous oxidant capacity of
ozone necessitates proper ozone hygiene. It is
crucial to properly scavenge the surplus ozone
gas and stop it from leaking into the office set-
ting. All materials that encounter the gas must
be ozone resistant, such as glass, silicon, and
Teflon, due to ozone's tremendous oxidative
power. The patient must be put in the supine
position and treated with vitamin E and n-
acetylcysteine in the event of ozone intoxica-
tion.’

Exposure of 0.1-lumol/mol produces head-
aches,burningeyes, irritation to the respiratory
passage. Even low concentration of ozone in air
are very destructive to organic materials such
aslatex, plasticand animal lung tissues.”

Ozone is beneficial to dentistry, but it should
notbe used by people with certain medical con-
ditions, including pregnancy, Glucose-6-
phosphate dehydrogenase deficiency (favism),
recent myocardial infarction, hyperthyroidism,
severe anaemia, severe myasthenia, haemor-
rhage, acute alcohol intoxication, and ozone
allergy.’

Conclusion

The applications of ozone therapy in a pediatric
practice rely mainly on the fact that ozone
application is a very quick, effective, easy and
especially a painless procedure to perform.
These aspects of the treatment not only
enhance the operator efficiency but also effec-
tively improves the patient compliance and tol-
erance to the treatment procedure. Attaining a
positive rapport with a child patient is the key
to a successful pediatric treatment which can
be very effectively accompanied by using ozone
therapy.*

IJ
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Its atraumatic, painless, non invasive nature
and relative absence of discomfort increase
patient’s acceptability and compliance thus
making it an ideal treatment choice specially
for pediatric patients.’
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seeking orthodontic treatment have grown
because of increase in awareness. In these adult
patients, there are many pregnant females com-
ing to orthodontist for treatment or a lady get-
ting pregnant during the treatment. 'Can a preg-
nant woman continue with orthodontic treat-
ment or can she start with orthodontic treatment
during pregnancy?' This is a difficult question to
answer but 'Yes', pregnant women can go for orth-
odontic treatment but with precautions. Present
article gives us the information how to go about
the treatment in pregnant women, the precau-
tions to be taken, effect of drugs and hormonal
changeson orthodontic treatment.

Keywords: Pregnancy, Orthodontist role,
Pregnancy gingivitis, Tooth movement,
Hormones.
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INTRODUCTION

The demand for esthetics and orthodontics has
influenced majority of young population over
the years and most of them are women. The
orofacial region is usually an area of significant
concern especially for women because it draws
attention at social gatherings. Several times,
women undergoing orthodontics treatment
announce their pregnancy during mid-
treatment or at times women seeking orth-
odontic treatment mightbe planning their preg-
nancy within the treatment duration.
Pregnancy is a special phase in a woman's life,
demanding numerous emotional, physiologi-
cal, psychological, and lifestyle changes.
Hence, an orthodontist has to take call on
whether to continue the treatmentby takingall
the precautionary measures and educating the
patient regarding the importance of oral
hygiene or to delay the treatment until
postpartum depending on several factors.

Certain factors to be kept in mind before going
ahead with bracesin pregnant women are:

1. Pregnancy associated gingivitis.

2. Hormonal changes and its effect on tooth
movement.

3. Food habits and craving during pregnancy
andits effect on orthodontic treatment.

4. Effect of drugs in pregnancy and orthodon-
tic movement.

GINGIVAL HEALTH AND
PREGNANCY

Gingivitis is caused by several known systemic
and local factors. Among systemic factors, the
role of hormonal changes during pregnancy is
well-established.' While presence of fixed orth-
odontic appliances alone may not cause gingi-
vitis factors, such as pregnancy and poor oral
hygiene combined together could precipitate
acute gingival inflammation that may progress
to a poor periodontal condition in a patient
receiving orthodontic therapy.”

Gingivitis and gingival hyperplasia have been
associated with hormonal changes as seen dur-
ing puberty, pregnancy and menopause.
Studies have shown that pregnant women
have an increased incidence of gingival inflam-
mation compared with nonpregnant women.
Progesterone has been shown to increase
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gingival exudates, affect the gingival
vascularity and integrity of the capillary endo-
thelial cells.’ Sex hormone-induced alterations
in the subgingival microflora led to an increase
in periodontal inflammation.*

During pregnancy, there could be
immunosuppression where CD4:CD8 ratios
may be decreased and there could also be low
lymphocyte responsiveness.” The presence of
increased sex hormones during pregnancy
may cause epithelial separation and an
increase in vascular permeability. Vascular and
hormonal changes may increase the gingival
crevicular fluid and aggravate response to
plaque.® It is known that fixed appliances can
actas plaque-retaining devices. However, when
coupled with preexisting gingival inflamma-
tion that may be present in a pregnant patient,
there could be fast progression toward
periodontal disease. There is also an additional
factor of self-neglect among pregnant women.
Thus, it is of paramount importance to create
awareness in the dental profession and also to
educate women about the importance of oral
health care during orthodontic therapy espe-
ciallyif they are pregnant.

PREGNANCY EPULIS

Occasionally, a severe swelling is observed in
the gingiva of pregnant women which is known
as pregnancy tumour or epulis. It is a non-
neoplastic and fibrous granulomatous lesion
that develops during 3rd month of pregnancy
or even at earlier phase due to the vascular
response caused by the increased progesterone
usually in patients with existing gingivitis.” It
may subside following the delivery of the child
if the lesion is small but large lesions may
require surgical excision in severe cases.’
During the orthodontic treatment, if proper
hygiene is maintained and regular oral prophy-
laxis, this condition could be kept under con-
trol.

EFFECT OF HORMONES ON
TOOTH MOVEMENT

Eva Hellsing and Lars Hammarstrom did exper-
iments in rats indicated that the velocity of
orthodontic tooth movement is influenced by
hormones as well as trace elements.
Orthodontic movement occurs faster in preg-



nant rats compared with nonpregnant rats.
Hua Xi Kou Qiang Yi Xue Za Zhi. 1998 studied
the effect of progesterone on orthodontic tooth
movement. He found that progesterone influ-
ences the periodontal reconstruction on orth-
odontic tooth movements in pregnant rats and
may be helpful in alveolar bone formation.’
Longterm progesterone administration could
reduce the rate of tooth movement.” Estrogen
results in decreasing the rate of bone resorp-
tion. Estrogen inhibit the production of various
cytokines, mainly interleukin - (IL-1), (TNF-[J)
tumor necrosis factor - alpha, and interleukin -
6 (IL-6), which are involved in bone resorption
by stimulating osteoclast formation and
osteoclastic bone resorption. Thus, estrogens
decrease the velocity of tooth movement."

Relaxin has been known as a pregnancy hor-
mone. It is released just before child birth to
loosen the public symphysis, so that the
relaxed suture will allow widening of the birth
canal for parturition. Relaxin influence on soft
tissue remodeling and several mediators that
stimulate osteoclasts formation.
Administration of relaxin might accelerate the
2early stages of orthodontic tooth movements.
Relaxin might be used as an adjutant to orth-
odontic therapy, during or after tooth move-
ment, for promotion of stability, for rapid
remodelling of gingival tissue during extrac-
tion space closure, for orthopaedic expansion
in nongrowing patients, by reducing the ten-
sion of the stretched soft tissue envelope, par-
ticularly the expanded palatal mucosa, after
orthognathic surgery.”

VARIOUS CONDITIONS
ASSOCIATED WITH
PREGNANCY

Pregnant women are susceptible to oral condi-
tions such as tooth mobility, gingival inflam-
mation, dental caries, and other conditions;
hence, appropriate preventive oral health care
could reduce the following conditions and the
pain associated with them. A higher prevalence
of dental pain has been revealed in pregnant
patients indicating a need for proper oral
healthcare services. In a study conducted in
2014, over half of the pregnant women reported
dental pain whereas only 28% of the women
opted for dental care. They reported that harm-
ful stimulation of pulp tissue by the influence

Pregnant patient in orthodontic practice

of hormonal changes on the pulp might lead to
pain.” Before continuing the treatment, it is
advisable to consult the patient's obstetrician if
any known complications are to be expected.
History of current drugs and their possible side
effects should be taken into consideration that
might alter the course of orthodontic therapy.
Drugs such as vitamin D could probably cause a
reduction in tooth movement during the orth-
odontic treatment.

Detailed patient history, medical conditions,
and previous pregnancy-associated complica-
tions if any should be taken into account in
advance before initiating orthodontic treat-
ment. It is always advisable to wait until
postpartum in patients with a previous medi-
cal and dental history related to pregnancy-
associated complications. A thorough dental
history of the patient's attitude toward dental
hygiene should be assessed. Oral conditions
associated with mobility of teeth, caries, and
periodontal pockets should be taken into con-
sideration. A simple and least painful treat-
ment should be planned for pregnant patients.
Light orthodontic forces can be given.” When a
radiographic study is needed for appropriate
management of a pregnant patient; the
American College of Radiology recommends
that “Healthcare workers should tell patients
that x-rays are safe and provide patients with a
clear explanation of the benefits of x-ray exam-
ination.” According to the American College of
Radiology, “No single diagnostic procedure
results in a radiation dose that threatens the
well-being of the developing embryo and foe-

”

tus.

According to America's National Council on
Radiation Protection, “foetal risk is considered
to be negligible at 5 rad or less when compared
to the other risks of pregnancy, and the risk of
malformations is significantly increased above
control levels only at doses above 15 rad.”
Exposure below 5 rad has not been associated
with an increase in foetal anomalies on preg-
nancy loss and a single diagnostic radiographic
procedure very early in prognosis does not
harm a developed pre-embryo or embryo. A pan-
oramic study causes about one-third of the radi-
ation exposure associated with a full-mouth
series with an E-speed film and a rectangular
collimated beam. This can be further reduced
using a lead apron over the abdomen and thy-
roid collar.” (Figure1)
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Estimated foetal exposure from a single diag-
nostic radiograph is 0.0001 rad. Diagnostic x-
rays during pregnancy are considered safe, yet
physicians should use reasonable caution
while remaining sensitive to patients' fear and
concerns. A physician's caution should not
become unreasonable. The exposure manage-
ment of the pregnant patient in most situations
should not place the foetus at increased risk.
The most sensitive time for radiation effects on
a foetus is between the 32nd and 37th day (ap-
proximately 4.5-5.5 weeks) of gestation since
this is the time for organogenesis. The develop-
ing foetus must be in a direct pathway of radia-
tion which is unlikely to occur during dental
radiographs; hence, dental radiographs should
not be contraindicated if there is a potential
benefit to be gained. Physiological changes dur-
ing pregnancy are frequent and require imme-
diate attention.

Pre-existing or chronic hypertension and ges-
tational hypertension occur in 12-22% of preg-
nant women. Prenatal care providers should be
consulted before initiating dental procedures
in women with hypertension to classify the
type of severity of hypertension and to rule out
pre-eclampsia if indicated.16 Meticulous con-
trol to avoid or minimize dental infection is
important for pregnant women with diabetes.
During the second and third trimesters, a
decrease in blood pressure and cardiac output
can occur while the patient is in a supine posi-
tion. It occurs due to the decrease in venous
return to the heart from the compression of the
inferior vena cava by the gravid uterus, which
can result in a reduction in cardiac output. To
prevent supine hypotensive syndrome in the
dental chair, the pregnant woman should have
the right hip elevated 10-12 cm, or placing the
patient in a 5-15% tilt on her left side can
relieve the pressure, a full left lateral position
may be needed. Pregnant women have delayed
gastric emptying and are always considered to
have a “full stomach.” Pregnant patients at
times develop moderate hypoxemia and some
develop abnormal alveolar-arterial oxygen gra-
dient when placed in the supine position.
Ventilation patterns and patient position must
be adjusted for the pregnant patient to avoid
hypoxemia. Morning sickness also increases
the risk of aspiration and vomiting due to the
patient's enhanced gag reflex and decreased
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Figurel:
Thermoluminescent dosimeter (TLD)
in radiology apron.

gastric emptying. Orthodontic treatment is not
contraindicated in pregnant patients undergo-
ing delivery under general anaesthesia, butitis
advisable to plan orthodontic treatment in
such a way that orthodontic braces should be
removed before electing for surgical proce-
dures under general anaesthesia to avoid any
complications due to insertion of oral tubes in
the operation theatre. During the 8 months of
pregnancy, the fixed orthodontic appliances
should be removed and a temporary removable
appliance such as Hawley's, wrap around
retainers or Essix retainer could be delivered to
hold the corrected dentition and fixed appli-
ances could be continued during the
postpartum period.

Premature labour can be faced while treating a
pregnant patient and may be characterized by
back discomfort, pelvic, and abdominal pres-
sure or vaginal discharge. Premature labour
signs should be taken seriously. Furthermore,
short-term appointments should be given to
the patients during the third trimester. Drugs
during pregnancy: There are a small number of
drugsin dentistry that are teratogens or are con-
traindicated during pregnancy, it is always
advisable to consult the gynaecologist before
prescribing medication.”



MANAGEMENT OF ORAL
HEALTH IN PREGNANCY WITH
BRACES

In case of pregnancy, it is important to get the
opinion of the gynaecologist, if any known com-
plications are to be expected. A complete den-
tal history provides the orthodontist knowl-
edge about the patient's attitude toward dental
care and patient's priorities. A patient who
does not receive routine dental care and is neg-
ligent about oral care is unlikely to be compli-
ant during orthodontic treatment. As the num-
ber of adult patients seeking orthodontic treat-
ment is on an increase, it is important that the
orthodontists must be more active and capable
of diagnosing gingival and periodontal prob-
lems. If the patient already has signs, such as
gingival inflammation, bleeding on probing,
presence of pockets and poor oral hygiene, it
may be wise to start orthodontic therapy after
the pregnancy.

However, there are no obvious contraindica-
tions to orthodontic therapy in a healthy preg-
nant patient. However, it may be advisable to
limit the visits to shorter appointments to
avoid the patient being in extreme supine posi-
tion especially during the later stages of the
pregnancy. Radiographic imaging, such as a
panoramic film and periapical films are rou-
tinely used to assess periodontal health and
root inclinations. According to American
Dental Association (ADA), every precaution
should be taken to minimize radiation during
pregnancy. It is important for the orthodontist
to know, if the patient is self-motivated and
enthusiastic about receiving orthodontic treat-
ment. It is especially important to take into
account the hormonal and physiological
changes that will be anticipated during the
course of pregnancy and the patient must be
mentally prepared to visit the orthodontist for
regular adjustments It is critical to discuss in
depth about the entire course of the treatment,
the expected number of visits and the level of
cooperation that will be required for successful
completion of orthodontic treatment to
achieveideal function and aesthetics.

Pregnant patient in orthodontic practice

DRUGS DURING PREGNANCY
AND ORTHODONTIC
TREATMENT

A history of current medications is also valu-
able because various drugs have oral side
effects and may influence the course of the orth-
odontic therapy. Drugs, such as
bisphosphonates and vitamin D metabolites
could probably cause areduction in tooth move-
ment during orthodontic therapy, while
nonsteroidal anti-inflammatory drugs have
also been shown to reduce bone resorption.*
Any previous medical conditions such as dia-
betes mellitus or previous pregnancy complica-
tions are important to know in advance before
starting orthodontic treatment. If the patient
has suffered previously from certain complica-
tions during her pregnancy and is at a risk as
per her medical care provider, it may be best to
wait until postpartum to start orthodontic ther-

apy.w,zo

ROLE OF PROFESSIONALS

For successful completion of orthodontic treat-
ment, a good communication must be estab-
lished between the patient and the orthodon-
tist from the beginning. In addition to reinforc-
ingoral hygiene,itis important that the patient
is sent for professional cleaning at regular
intervals. Good communication among health
care professionals also benefits the patient and
improves their quality of life.

ROLE OF PATIENT

It is important for women to be aware of the
importance of oral health care especially dur-
ing pregnancy. We have therefore described in
detail the known associations between
periodontal disease and complications during
pregnancy. Simple and effective home-care
measures described earlier and professional
dental care will enable women to prevent any
gingival and D or periodontal issues during the
course of their orthodontic treatment.
Pregnancy, as such is not a contraindication for
orthodontic treatment. Care should be taken to
minimize the potential exaggerated inflamma-
tory response related to pregnancy-associated
hormonal alterations. Meticulous plaque con-
troland oral hygiene should be maintained dur-
ingtreatment.
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Avoid X-rays or drug therapy and extractions
particularly in the first trimester. The second tri-
mester is the safest time to perform treatment.
Avoid supine position in late pregnancy. Supine
hypotensive syndrome may occur due to
obstruction of the vena cava and aorta. This
may result in reduction in return cardiac blood
supply with decreased placental perfusion.
This can be prevented by placing the patient on
her left side or simply by elevating the right hip
5 to 6 inches during treatment. Appointments
should be short, and the patient should be
allowed to change positions frequently. A fully
reclined position should be avoided if possible.
However, long, stressful appointments and sur-
gical procedures should be delayed until the
postpartum period. Analgesics, antibiotics,
local anaesthetics, and other drugs required
during pregnancy should be reviewed for
potential adverse effects on the foetus.

CONCLUSION

From literature review and case report, it has
been found that orthodontic treatment during
pregnancy may aggravate gingivitis caused by
local and systemic factors. Periodontitis during
pregnancy may lead to complications during
pregnancy and preterm low-birth-weight
babies. Awareness among oral and prenatal
health care professionals is critical for optimal
patient care. Preventive dental measures such
as frequent checkups, oral health examina-
tions, and updates regarding medical records
and consultations with the gynaecologist may
aid in smooth orthodontic therapy during the
pregnancy. A clear aligner could be a great tool
for orthodontics in pregnant women. Further
research is required regarding the use of align-
ersin pregnancy-associated orthodontics.
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IN ENDODONTICS;
HERE ARE WE NOW?

ABSTRACT

Artificial intelligence (Al) encompasses a broad
spectrum of emerging technologies that continue to
influence daily life. The evolution of Al makes the
analysis of big data possible, which provides reliable
information and improves the decision making
process. (To mention the referred article) In medicine
and dentistry, deep learning approaches have
improved diagnostics, outperforming clinicians in
accuracy and efficiency. This study aimed to provide
information on endodontists knowledge and
perceptions regarding Al.

Methods: A questionnaire was used to study the views
of endodontists on Alusein clinical practice.

Results: In total, 83 questionnaires were answered and
assessed. Most of the respondents rated their
knowledge of Al as average (58.3%) above average
(25%) or very poor (8.3%). The majority of the
participants expected Al to impact their profession
within 5 years (66.7%), with almost half of them (49%)
predicting a positive impact. Among the most serious
concerns were the responsibility for machine errors in
unexpected situations (36.4%).

Conclusions: Within the limitations, this study
emphasize the need for an additional education in this
areatoreduce negative attitudes towards Al.

Keywords: artificial intelligence; machine learning;
qualitative research; clinicians' survey; perception;
endodontists.
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INTRODUCTION

In general, artificial intelligence (AI) refers to
the concept of automated machines able to
perform human tasks. Al is a fast-paced
developing field, with many applications
already being available for use in our daily life
activities (e.g., speech-/text-recognition, email
spam-filters) and emerging uses attracting a
great deal of attention in Medicine and
Dentistry over the past decade."

Functional applications of Al in dentistry
include assisted treatment planning, computer
aided diagnosis based on medical images and
predictive data analytics.” In endodontics, it
provide new solutions that facilitate the
decision-making process of endodontist and
can lead to decisions that minimize the failure
of endodontic treatments and retreatments.*
Furthermore, they permit decreasing the time
spent on tasks and the number of cases of
missed findings, and they prevent over
treatment.’

The debate over sensitive data, privacy security
and ethical concerns remains present in the
research, public, political and industrial
sectors. The uncertainty of the responsibility
for machine errors and the currently vague
guidelines require policymakers and medical
professionals to seek legal clarification.® A
pessimistic view of Al is that Al will replace
humans in many industries. Recent news
reports revealed that patients would follow Al
advice over a doctor's advice about their cancer
treatment in a country like Korea.” The
misperception of AI might result in
unsubstantiated concerns. So far, most studies
investigated the perception of Al for medical
professionals, radiologists and dentistry
(dental) students, but only a few focused on
endodontists inside India.

This study aimed to investigate endodontists'
knowledge and perceptions regarding Al
Giving professionals from the state of Kerala,
the opportunity to indicate the necessary steps
for the introduction of Al in clinical settings is
important in the context of coordinating a
comprehensive educational program.

METHODS

A 23-item questionnaire (Table A) was used,
adapted from the survey design by Scheetz et

AT in endodontics

al.?, who validated the survey through a
literature review and consultation with
medical specialists. An electronic survey was
designed using Google Forms. The survey was
administered online through a mobile phone
invitation (to mention the Main article for
methodology). Demographic and professional
information on the endodontists were
obtained and questions concerning Al related
knowledge, potential impact, expectations,
advantages and concerns were included.
Invitations were sent to a random sample of
100 endodontists. Participants were informed
about the goal of the survey (medical research)
in the preface of the questionnaire. By
voluntarily participating in the survey after
being given adequate information on its
purpose, informed consent was implied.

Sample size estimation and power calculation
were waived. This study was purely explorative
and observational without concrete hypothesis
testing. This prospective anonymous online
survey was conducted between October 2023
and December 2023 in the state of Kerala.

Statistical Analysis The descriptive statistical
analysis was performed on SPSS Version 28.0
(IBM, Armonk, NY, USA). A two-sided chi-
square test or two-sided Fischer's test was used
to calculate group differences. The level of
significance was setatP <.05

Table A - Questions asked in the online survey
regarding artificial intelligence (AI) among
endodontists

How old are you?

I 26-35

II. 36-45

II1. 46-55

IV. >56

Gender?

Work environment-
I. Rural

II. Urban

III. Somewhat rural

IV. Somewhaturban

How often do you use artificial intelligence in
your daily work?

I. Never
II. Monthly
III. Weekly
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In comparison to your colleagues how would
you rate your knowledge in the topic of Al and
it's application possibilities in your
profession?

I Excellent

II. Above average
III. Average

IV. Below average

V. Very poor

How long will it take in your opinion until AI
has a noticeable impact on your profession?

I. 10years

II. never

What degree of error tolerance is acceptable
for Al based model that is used for disease
screening by non-specialized health workers?

I. Equivalentto the worst performing
II. Equivalentto the average performing
III. Superior to the average performing
IV. Equivalent to the best-performing

V. Superior to the best-performing

Can you imagine implementing the following
workflow in your clinical life? Radiographs of
a patient are diagnosed by an Al. A specialist
evaluates the radiographs and the Al's
findings.

I.  Yes
II. No
III. Notsure

Which of the following advantages regarding
the application of Al in clinical life are most
important?

Evaluate from 1-5 (1 =least significant, 5 = most
significant)

I.  Betteraccesstodisease-screening

II. More targeted referrals

III. More cost-efficient healthcare

IV. Better diagnostics

V. Lesstime-consuming monotonous tasks
VI. More consistent diagnostics

VII. More individual and evidence-based
treatment
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VIII. Better prediction of the course of disease

Which of the following aspects are the most
concerning regarding the application of Al in
clinical life? Evaluate from 1-5 (1 = most
concerning, 5 =least concerning)

I.  Concerns regarding the outsourcing of the
steps of procedure to large data and
technology

II. Companies Privacy and data security
concerns

IlI. Concerns over accountability and
responsibility in case of machine errors

IV. Lack of trustin the diagnostic capability of
the AI

V. Reduced demand for specialist groups

VI. Challenges for the patient-doctor
relationship

VII. Concerns regarding the benchmarking
between clinicians and Al

VIII. Consequences for the workforce

To what extent do you agree with the
following statement: The introduction of Al
willlead to improvement in my profession.”

I. Strongly agree

II. Agree

III. Neitheragree or disagree
IV. Disagree

V. Strongly disagree

Artificial intelligence will revolutionize
endodontics.

i. Agreeentirely
ii. Ratheragree
iii. Ratherdisagree

iv. Disagree entirely

These developments frighten me
i. Agreeentirely

ii. Ratheragree

iii. Ratherdisagree

iv. Disagree entirely

These developments make endodontic
diagnosis more exciting to me

i. Agreeentirely



ii. Ratheragree
iii. Ratherdisagree
iv. Disagree entirely

Artificial intelligence should be part of
medical training

i. Agreeentirely

ii. Ratheragree

iii. Ratherdisagree
iv. Disagree entirely

v. N/A

Do you agree that Al has useful applications in
the endodontic field?

I. Strongly agree/agree
II. Neitherdisagree nor agree

III. Strongly disagree/disagree

Do you agree that the diagnostic ability of Al is
superior to the clinical experience of human
doctors?

I. Strongly agree/agree
II. Neitherdisagree noragree

III. Strongly disagree/disagree

Do you agree that you will always use Al to
make medical judgments in the future?

I. Strongly agree/agree (=always/often)
II. Neither disagree nor agree (=occasionally)

IlI. Strongly disagree/disagree
(=never/seldom)

What are the advantages of using AI?
I. Alcanspeedup the processin diagnosis

II. AI can help in reducing the number of
workinglength errors

III. Al can deliver clinically relevant, vast
amounts of high-quality datainreal time

IV. Alhasnospace-time constraint

V. Alhasnoemotional exhaustion or physical
limitation

If our judgments and Al judgments differ,
which will you follow?

I.  Doctor's opinion

II. Artificialintelligence's opinion

AT in endodontics

III. Patients'choice

IV. Expected fields

Which sector of health care do you think will
be the first to commercialize AI?

I.  Public primary care such as public health
centers

II. Primary carein private clinics
III. Specialized clinics

IV. University hospitals

In which field of endodontics do you think Al
will be most useful? Evaluate from 1-5 (1 =
least significant, 5 = most significant)

I.  Makingdiagnoses

II. Makingthe decision for treatment

IlI. Workinglength estimation

IV. Endodonticresearch and development
V. Rootfracture

VI. Periapical pathology

VII. Smile designing

VIIL. Shade selection

IX. Bleaching

X. Patienteducation

XI. Prediction of Life threatening crisis on
chair

XII. Electronic medical record analysis
XIII. Caries detection

XIV. Dental insurance

XV. Interdisciplinary treatment protocols

XVI.CADCAM

Which problems are you concerned about
regarding the application of AI in
endodontics?

I. It cannot be used to provide opinions in
unexpected situations owing to
inadequate stored information

II. It is not flexible enough to be applied to
every patient

III. It is difficult to apply to controversial
subjects

IV. Low ability to sympathize and consider the
emotional well-being of the patient
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V. It was developed by a specialist with little
clinical experience in medical practice

Who do you think will be responsible for
medical problems caused by AI?

I. Doctorincharge

II. Company that created the artificial
intelligence

IIl. Patients who agreed to follow artificial
intelligence's input.

RESULTS

A total of 83 questionnaires were assessed.The
majority of the respondents (43.4%) were in the
age range of 26 to 35. In which 50 were female
and 33 were male. More than half of the
participants were in urban (66.7%) or semi
urban (16.7%).

Status of knowledge
and use of Al

Most of the respondents rated their knowledge
of Al as average (58.3%) above average (25%) or
very poor (8.3%) also most of the participants
(50%) stated that they never use Al in daily
practice. (Figure 1)
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Predicted impact of Al

The majority of the participants expected Al to
impact their profession within 5 years (66.7%),
with almost half of them (49%) predicting a
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16.7%

® 5 years Figure 2
@® 10 years
@ more than 10 years

® never

Perceived advantages of Al

The participants were largely convinced that Al
would improve diagnostics and deliver vast
high quality data. (Figure 3)

Figure 3
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Perceived Concerns over Al

The responsibility for errors in unexpected
situations and not flexible enough to apply to
every patient or controversial subjects. Also
endodontists are concerned over little
knowledge on healthcare by large technology
companies. (Figure 4)

Figure 4
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DISCUSSION

This study aimed to display endodontist's
attitude, knowledge, prospects and prognosis
regarding the use of Al models in the clinical
context. Many studies have investigated the
perception of dental or medical students
towards Al. However, to the best of our
knowledge, no study has been conducted to
date on endodontists in the state of Kerala
regarding this topic. In the current study, the
majority of respondents (58.3%) rated their
knowledge of Al as average and reported using
Al on a weekly basis(p < 0.001). However, a lack
of AI knowledge results in a negative attitude
towards this technology. One of the reasons for
the frequent use of Al in the dental workflow
may be the spread of Al-guided treatment
planning or intraoral scanning. (Can mention
about CBCT and its use in endodontic
diagnosis)

Al in endodontics

Clinicians favored the following major
advantages of Al models: In diagnosis of Dental
caries, Periapical lesions, Root fractures, Root
canal system anatomy, Stem cell viability,
Working length determination, Root caries,
Analyzing Difficulty level, analyzing Success of
retreatment, Locating minor apical foramen,
Improved diagnosis, Endodontic research and
development, Outcome prediction, Patient
education. Smile designing, Shade selection,
Bleaching, Evidence based treatment,
Prediction of Life threatening crisis on chair,
Electronic medical record analysis, Dental
insurance, Interdisciplinary treatment
protocols, CADCAM (If bridge or crowns - to
mention about conservative dentistry), 3D
reconstruction, Robotics and micro-robotics
etc.

Concerns regarding the responsibility for Al-
induced errors, The responsibility for Al-
induced errors, Privacy and data security
matters, unexpected situations, is not flexible
enough to be applied to every patient, difficulty
in applying to controversial subjects. Low
ability to sympathize and consider the
emotional well-being. It was developed by a
specialist with little clinical experience in
medical practice. Despite several serious
concerns, clinicians in various surveys agree on
the positive impact of Al on their profession.

In a study with medical students from
Germany, 83.7% expected Al-derived
improvement in medicine. Students from nine
Turkish dental schools showed similar results,
with 85.7%. This shows that the results of the
present study are not only comparable to other
surveys of dental healthcare professionals but
also applicable to other medical areas.’

While the vast majority agreed that Al will
revolutionize endodontics (72.2%). Most
disagreed that endodontists could be replaced
in the foreseeable future (82.9%). One-fourth of
respondents were somewhat concerned by the
recent developments in AI (25%) Al could be
able to extract fine information about tissues
invisible to the human eye and process these
data quickly and accurately. In other studies,
some believe Al will replace doctors in
radiology and pathology. A 2017 survey by the
Pew Research Center conducted with 4135
participants found that the public is roughly
twice as likely to express worry (72%) than
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enthusiasm (33%) about a future in which
robots and computers are capable of doing
many human jobs."

Almost half stated that Al developments make
endodontics more exciting to them (54.5%).The
vast majority agreed that the use of Al will
improve our specialty (85.8%). Al will not
replace endodontists, but endodontists that
use Al will replace those that do not. Devito et
al. achieved an improvement in the diagnosis
of proximal caries by 39.4% using an artificial
neural network when compared with 25
examiners' diagnoses. Cantu et al. compared
dentists against a neural network, which
showed a significantly higher accuracy in
caries detection.”

CONCLUSION

The purpose of WHO's Global Strategy on
Digital Health is to support countries in
strengthening their health systems through
the application of digital health technologies
and achieve the vision of health for all. Al'is a
Tool, Not a Replacement for Humans. Current
study found that endodontists felt the
application of Al would be useful and this study
emphasizes the need for an additional
education in this area to reduce negative
attitudes towards Al. Furthermore, this study
serves as a basis for future quantitative studies
on this topic.

REFERENCES

1. TaulliT. Artificial Intelligence Basics: A
Non-Technical Introduction. 1 ed. Berkeley,
CA: Apress (2019). doi: 10.1007/978-1-4842-
5028-0_1 3.

2. Carlos RC, Kahn CE, Halabi S. Data science:
big data, machine learning, and artificial
intelligence. ] Am College Radiol. (2018)
15:497-8. doi: 10.1016/j.jacr.2018.01.029.

3. Ahmed, N.; Abbasi, M.S.; Zuberi, F.; Qamar,
W,; Bin Halim, M.S.; Magsood, A.; Alam,
M.K. Artificial Intelligence Techniques:
Analysis, Application, and Outcome in
Dentistry-A Systematic Review. Biomed
Res. Int. 2021, 2021, 9751564.

4. Research Article Retreatment Predictions
in Odontology by means of CBR Systems

I\J

PNEETY Vo ume s issue2 3() |

10.

11.

Livia Campo, Volume 2016, Article ID
7485250.

Pesapane, F.; Codari, M.; Sardanelli, F.
Artificial intelligence in medical imaging:
Threat or opportunity? Radiologists again
at the forefront of innovation in medicine.
Eur. Radiol. Exp. 2018, 2, 35.

Gerke, S.; Babic, B.; Evgeniou, T.; Cohen, I.G.
The need for a system view to regulate
artificial intelligence/machine learning-
based software as medical device. NPJ
Digit. Med. 2020, 3, 53.

Kim C. Chosun.com. Dr Watson and the
medical staff...patient URL:
http://news.chosun.com/site/data/html_di
1/2017/01/,12/2017011200289.html.

Scheetz, J.; Rothschild, P.; McGuinness, M.;
Hadoux, X.; Soyer, H.P.; Janda, M.; Condon,
JJJ.; Oakden-Rayner, L.; Palmer, L.J.; Keel,
S.; et al. A survey of clinicians on the use
of artificial intelligence in ophthalmology,
dermatology, radiology and radiation
oncology. Sci. Rep. 2021, 11, 5193.

Eschert, T, M. A Survey on the Use of
Artificial Intelligence by Clinicians in
Dentistry and Oral and Maxillofacial
Surgery. Medicina 2022.

Oh S, Kim JH, Choi SW, Lee HJ, HongJ,
Kwon SH Physician Confidence in Artificial
Intelligence: An Online Mobile Survey J
Med Internet Res 2019;21(3):e12422.

Gordon Lai, (2023) Artificial Intelligence in
Endodontics, Journal of the California
Dental Association, 51:1, 2199933, DOI:
10.1080/19424396.2023.2199933.



REVIEW PAGYRI®IN=

ORTHODONTIC TREATMENT
IN DIABETIC PATIENTS:

CHALLENGES AND CONSIDERATION

Authors:

Vidya S L
Shikha B2
Binnoy Kurian®

Post Graduate™

Department of Orthodontics and
Dentofacial Orthopaedics

St Gregorios Dental College

Professor and Head’
Department of Orthodontics and
Dentofacial Orthopaedics

St Gregorios Dental College

ABSTRACT

Diabetes mellitus is a metabolic disorder marked by
improper regulation of carbohydrates, fats, and proteins due
to insulin dysfunction. Dental practitioners must be aware of
the oral complications associated with diabetes mellitus
(DM) when treating affected patients, as successful orth-
odontic treatment hinges on proper metabolic control.
Orthodontic procedures should be avoided in patients with
uncontrolled diabetes (HbA1c > 9%), and treatment can pro-
ceed only once blood glucose levels are well-managed.
Maintaining good oral hygiene, especially with fixed appli-
ances, is crucial to reduce plaque buildup, tooth decay, and
periodontal complications. In conclusion, diabetic patients
with good control and proper hygiene can undergo orth-
odontic treatment successfully, but those with poor meta-
bolic control should defer treatment until their condition sta-
bilizes.

Keywords: diabetes mellitus (DM), Type 1 diabetes, Type 2
diabetes, HbA1c, Temporary Anchorage Devices,
Orthodonticforces, Sodium lauryl sulfate, Chlorhexidine.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic
disorder characterized by elevated blood
glucose levels due to insulin deficiency or
resistance. Its prevalence has surged globally,
makingit a significant public health concern.In
the field of orthodontics, understanding the
implications of diabetes is crucial, as this
condition can influence dental health,
treatment outcomes, and overall patient
management.

Patients with diabetes may experience
complications such as delayed wound healing,
increased risk of infections, and periodontal
issues, all of which can affect orthodontic
treatment planning and execution.
Additionally, orthodontic forces and
appliances can interact with the physiological
changes associated with diabetes,
necessitating careful consideration by
orthodontists.

This article aims to explore the relationship
between diabetes and orthodontic care,
highlighting the challenges and considerations
for practitioners. By understanding these
implications, orthodontists can better tailor
their approaches to meet the needs of diabetic
patients, ensuring effective and safe treatment
outcomes.

UNDERSTANDING DIABETES

Diabetes mellitus is a complex and serious
condition characterized by disruptions in
carbohydrate, lipid, and protein metabolism.
This can occur due to either a significant or
complete lack of insulin, often resulting from
autoimmune damage to the insulin-producing
pancreatic beta cells (known as type 1 or
insulin-dependent diabetes mellitus), or from
resistance to insulin's effects in target tissues,
which is frequently associated with obesity
(referred to as type 2 or non-insulin-dependent
diabetes mellitus). Type 1 diabetes accounts for
no more than 5 percent of all diabetes cases,
while type 2 diabetes comprises the majority of
cases.

ORAL HEALTH AND DIABETES

Approximately half of people with diabetes
mellitus (DM) are undiagnosed, and a dental
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exam may be the first to reveal the condition.
Key indicators include dry mucous
membranes, oral candidiasis, burning
sensations in the mouth, poor wound healing,
recurrent infections, and acetone breath.
Patients suspected of having DM should be
referred for medical evaluation.?

Oral manifestations are more common in
poorly controlled DM. Well-controlled patients
without local factors can have healthy
periodontal health. Factors contributing to oral
complications include impaired leukocyte
function, abnormal collagen metabolism, and
prolonged healing times. Decreased saliva flow
increases caries risk, while elevated salivary
glucose levels can promote bacterial growth,
leading to caries and periodontal disease.?

Studies show that gingivitis is more severe in
children with DM and worsens with higher
blood glucose levels. Even well-controlled
patients may experience increased gingival
inflammation due to impaired neutrophil
function. Vascular changes from DM can
exacerbate periodontal disease, as confirmed
by studies comparing young DM patients with
healthy individuals.?

While one might expect that normalizing blood
glucose would halt periodontal disease
progression, this is not always the case. Better
metabolic control in type 1 diabetes did not
improve periodontal health unless
accompanied by good oral hygiene practices.?

IMPLICATIONS FOR
ORTHODONTIC TREATMENT

Orthodontist should be aware of the oral
complications associated with diabetes
mellitus (DM) when treating patients,
especially since orthodontic treatment
requires good metabolic control. Orthodontic
procedures should be avoided in patients with
uncontrolled diabetes (HbAlc > 9%). For well-
controlled patients, standard dental
procedures can proceed without special
precautions.?

Both fixed and removable appliances can be
used, but maintaining good oral hygiene is
crucial, as fixed appliances can increase plaque
retention, leading to tooth decay and
periodontal issues. Regular monitoring of
blood glucose levels is important to prevent



complications like candidiasis and
unexplained tooth pain due to
microangiopathy.?

Patients with DM may experience increased
gingival inflammation during orthodontic
treatment, necessitating careful monitoring of
their periodontal health. A full periodontal
evaluation should be conducted before starting
orthodontics, and any issues should be
addressed first. Strict oral hygiene is essential,
and adjunctive treatments like chlorhexidine
mouth rinses may be beneficial.?

There is no upper age limit for orthodontic
treatment; however, type 1 DM patients are
often more unstable and prone to
hypoglycaemia. Morning appointments are
preferable, and patients should be advised to
maintain their usual diet and medication
schedule.?

ORTHODONTIC APPLIANCES
AND DIABETES

Orthodontic treatment often involves the use
of various appliances, which can impact
diabetic patients differently due to their unique
oral health needs. Understanding these
implications is crucial for effective treatment
planningand patient care."

1.Types of Orthodontic Appliances

- Fixed Appliances: These include braces with
brackets and wires. They may pose challenges
for diabetic patients, particularly in
maintaining oral hygiene, as food can get
trapped, increasing the risk of decay and gum
disease.

- Removable Appliances: These appliances,
such as clear aligners, allow for easier cleaning
and may be preferable for diabetic patients who
struggle with oral hygiene.

- Temporary Anchorage Devices (TADs): These
may be used to improve treatment efficiency
but require careful monitoring in diabetic
patients due to healing concerns.

2.Impacton Oral Health

Diabetes can exacerbate the challenges
associated with orthodontic appliances:

- Periodontal Health: Diabetic patients are at a
higher risk for periodontal disease, which can

Orthodontic treatment in diabetic patients

complicate orthodontic treatment and lead to
longer treatment times and less favourable
outcomes.

- Healing Process: Diabetics often experience
delayed healing, which can affect the
adjustment period to orthodontic appliances.
This delay may necessitate adjustments in
treatment plans.

3.Management Strategies

- Infection Control: Rigorous infection control
measures should be in place, as diabetic
patients are more susceptible to infections,
particularly around orthodontic appliances.

+ Regular Monitoring: Frequent check-ups to
monitor oral health and glycaemic control are
essential. Orthodontists should collaborate
with the patient's healthcare team to ensure
comprehensive care.

- Patient Education: Educating diabetic patients
on maintaining oral hygiene is critical. This
includes instructions on how to clean around
brackets and wires effectively, as well as the
importance of glycaemic control during
treatment.’

PATIENT EDUCATION FOR
DIABETIC PATIENTS SEEKING
ORTHODONTIC TREATMENT

1. Understanding Diabetes and Oral Health:
Educate patients about how diabetes can
affect oral health, including increased risk
of gum disease, delayed healing, and oral
infections.

2. Importance of Glycaemic Control:
Emphasize the need for good metabolic
control before and during orthodontic
treatment. Explain how poor glycaemic
control can complicate treatment and
increase therisk of periodontalissues.

3. Pre-Treatment Assessment: Inform
patients about the importance of a
thorough dental and medical evaluation
before starting orthodontic treatment,
including a periodontal examination.

4. Oral Hygiene Practices: Provide guidance
on maintaining excellent oral hygiene,
especially with fixed appliances. Stress the
need for regular brushing, flossing, and
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possibly using mouth rinses to prevent
plaque buildup.

5. Monitoring and Communication:
Encourage patients to regularly monitor
their blood glucose levels and
communicate any fluctuations to their
orthodontist. Regular updates on their
condition can help tailor treatment plans.

6. Appointment Preparation: Advise patients
on how to prepare for appointments,
including dietary considerations and
medication management to prevent
hypoglycemic events.

7. Signs of Complications: Educate patients
on recognizing signs of oral complications,
such as increased inflammation, pain, or
changes in gum health, and encourage
them toreport these issues promptly.

8. Support System: Encourage patients to
involve family members or caregivers in
their treatment process, ensuring they
have support in managing their diabetes
and oralhealth.

9. Follow-Up Care: Stress the importance of
regular follow-up appointments to monitor
both orthodontic progress and overall
health, allowing for timely adjustments to
treatmentif needed.

10. Holistic Approach: Reinforce that
successful orthodontic treatment is part of
a comprehensive approach to managing
diabetes, including regular medical check-
ups and lifestyle adjustments.’®

ORTHODONTIC
CONSIDERATIONS

Dental practitioners should be aware of the oral
complications associated with diabetes
mellitus (DM) when treating affected patients.
The foundation of successful orthodontic
treatment is effective medical control.
Orthodontic procedures should be avoided in
patients with uncontrolled diabetes. If a
patient's metabolic control is inadequate (>
9%), efforts must be made to improve their
blood glucose levels. For patients with good
metabolic control, standard dental procedures
can be performed without special precautions,
provided there are no complications.’

There is no specific preference for fixed versus
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removable appliances. However, it's crucial to
emphasize the importance of good oral
hygiene, particularly with fixed appliances, as
these can lead to increased plaque retention
and a higher risk of tooth decay and
periodontal issues. Daily use of fluoride-rich
mouth rinses can offer additional preventive
benefits. Monitoring blood glucose levels is
essential to detect any potential candida
infections that may indicate a deterioration in
diabetes control.”

Occasionally, diabetes-related micro
angiopathy may affect the periapical vascular
supply, leading to unexplained tooth pain,
percussion sensitivity, pulpitis, or even vitality
loss in otherwise healthy teeth. During
orthodontic treatment, where significant
forces are applied to move teeth, practitioners
should remain vigilant and regularly check the
vitality of the involved teeth. It is advisable to
use light forces to avoid overloading the teeth.

In adults,itis particularly important to conduct
a full-mouth periodontal examination before
starting orthodontic treatment. This should
include probing depths, plaque, and gingivitis
scores, and an evaluation of the need for any
periodontal treatment. The periodontal
condition should be improved before beginning
orthodontic procedures. During orthodontic
treatment, the orthodontist must closely
monitor the periodontal condition and control
inflammation. As with all orthodontic patients,
maintaining strict oral hygiene is crucial. If
plaque control is challenging with mechanical
aids like toothbrushes and interdental brushes,
a chlorhexidine-based disinfectant mouth
rinse can be considered as a chemical adjuvant
for plaque control. To minimize the
neutralizing effect of toothpaste on the
chlorhexidine molecule, it is recommended to
leave at least a 30-minute interval between
toothbrushing and using the chlorhexidine
rinse. Chlorhexidine is cationic and forms
poorly soluble salts with anions, such as
sodium lauryl sulfate, a common detergent in
toothpaste, reducing its antimicrobial
effectiveness.”

Given that there is no upper age limit for
orthodontic treatment, practitioners may
encounter both type 1 and type 2 diabetes
patients. Type 2 patients are generally more
stable than type 1 patients, who are often



considered "brittle" and require strict
adherence to their medical regimen to
maintain blood glucose control. Deviations
from an appropriate diet or insulin schedule
can cause significant fluctuations in serum
glucose levels. Hypoglycaemic reactions may
occur more frequently in these patients. Type 1
diabetes is more common in younger patients,
who are often candidates for orthodontic
treatment. Morning appointments are
preferable for these patients. For longer
appointments (e.g., 90 minutes), patients
should be advised to eat their usual meal and
take their medication as normal. At each
appointment, before starting any dental
procedures, the dental team should confirm
that the patient has followed these
recommendations to avoid hypoglycaemic
reactions during treatment.”

CONCLUSION

Diabetes mellitus (DM), especially when
uncontrolled, can be life-threatening due to
hypoglycaemic reactions. Dental practitioners
must recognize DM symptoms and take a
thorough medical history during clinical
examinations. If DM is suspected, the patient
should be referred for medical evaluation. Well-
controlled DM is not a contraindication for
orthodontic treatment, but special attention is
needed regarding periodontal health. Patients
should be informed about the increased risk of
gingival inflammation, especially when using
fixed appliances, and the importance of
maintaining excellent oral hygiene to prevent
periodontal issues. Frequent hypoglycaemic
episodes may indicate poor diabetic control,
and the orthodontist should recommend
consulting a physician if signs of worsening
control are observed. Orthodontic treatment
should be avoided in patients with poorly
controlled DM. Those with good metabolic
control, good oral hygiene, and no local factors
like calculus can be treated orthodontically
with outcomes similar to healthy patients.
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ABSTRACT

A 10-year-old boy with and ectopically erupting
maxillary left canine came for treatment. The
transposition of the maxillary canine with lateral
incisor was corrected with orthodontic treat-
ment.There was a palatally erupted supernumer-
ary tooth which was extracted at the beginning
of treatment. The treatment was successful
because the transposition was detected suffi-
ciently early and proper biomechanics could be
used to move the canine distally before it was
fully erupted.
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Orthodontic correction of a transposed maxillary lateral incisor and canine

INTRODUCTION

A transposition is usually defined as a rare
dental phenomenon in which two adjacent
teeth in the arch exchange places. In other
words, it is an interchange in position of two
permanent adjacent teeth located at the same
quadrant in the dental arch. While it may be
present both in the maxilla and mandible,
transposition between the maxillary canine
and first premolar is the most common,
followed by maxillary lateral incisor
transposed with canine. It causes
malalignment of teeth as well as aesthetic and
functional problems. Early diagnosis can be
made at age 6 to 8 years with a panoramic
radiograph, and early orthodontic intervention
can correct the problem. When the maxillary
canine and lateral incisor are transposed, the
lack of resemblance between these two teeth
causes unfavourable aesthetics, and thus
orthodontic correction may be attempted on a
case-to-case basis.

Diagnosis

JJ, a 10-years 6-months-old boy visited our
dental clinic with a chief complaint of an upper
tooth erupting in an abnormal position on the
right side and also irregular arrangement of
teeth. His medical and dental history was not
significant. On facial examination, his
appearance was symmetrical. He had a good
profile and his lips were competent.

On intraoral examination, his oral hygiene was
found to be good. He was in the late mixed
dentition stage. Caries was detected in #46.
There was a supernumerary tooth erupting
palatal to #21. The molar relationship was
Angle's Class I on both sides. He had moderate
crowding of the upper incisors and 4mm
crowding of the lower anterior teeth.

OPG revealed no obvious pathology other than
the supernumerary tooth as well as
transposition of upper lateral incisor and
canine on theleft side.

Lateral cephalogram revealed a balanced
skeletal pattern with mild dental proclination.

Treatment Objective

The main objectives were extraction of the
supernumerary tooth, correction of
transposition and crowding.

TreatmentPlan

After the analysis of records, the treatment was
planned as follows:

The supernumerary tooth (erupted palatal to
#21) and the remaining deciduous teeth (#54,
#55,#64 and #75) to be extracted.

A Nance appliance was to be used for
anchorage support. The maxillary left canine
was to be moved distally with elastomerics,
using the first molar for anchorage. The
maxillary left lateral incisor would be allowed
to move palatally out of the way of the distally-
moving canine. After the canine was in a more
favorable mesio-distal position, full arch
orthodontic treatment with fixed-appliances
was tobe initiated.

After active treatment, bonded lingual
retainers and removable Hawley's Retainers
would be used.

Treatment Progress

After oral prophylaxis, pre-treatment records
(intraoral and extraoral photos, study models,
OPG and lateral cephalogram) were taken.
Orthodontic treatment was started by
cementation of Nance appliance and bonding
#23 on the disto-labial surface. An elastomeric
tubing tie was given from #23 to #26. The
elastomeric tubing tie from #23 to #26 was
changed regularly every month to retract the
tooth.

Three monthsinto treatment, both arches were
bonded with pre-adjusted edgewise appliances
(0.022" MBT prescription Mini-Sprint
Forestadent), except #13 (not fully erupted) and
#22 (to allow it to move palatally while #23 was
being retracted). NiTi open coilspring was
placed from #21 to #24 to hold the space.

#13 was bonded after it had fully erupted. Ten
months into treatment, #22 was bonded to
bring it into position. Initial levelling and
alignment done using 0.016" NiTi arch wires
and 0.018" Australian Premium Plus Stainless
Steel archwires. Subsequently, 0.019"X 0.025"
CuNiTi and 0.019" X 0.025" Stainless steel
archwires were used for establishing torque.
Throughout treatment, the patient often
reported with broken brackets and wires,
which were replaced as soon as possible. This
caused an increase in the treatment time; the
active treatment time was 35 months.
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Fig.1: Pre-treatment photographs and radiographs
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Orthodontic correction of a transposed maxillary lateral incisor and canine

Treatment Results

The transposition was successfully corrected
and good alignment of the teeth was achieved.
The immediate post treatment photographs
were taken. However, the patient did not report
for post-treatment radiographs or retention
checks in spite of several reminders. When he

Fig. 2:

Photographs at the beginning of active treatment

finally reported three-years post-treatment
and photographs and panoramic radiograph
were taken. There was relatively good stability
of the correction though the patient had lost
the bonded retainers and had not worn the
Hawley's retainers. The panoramic radiograph
also showed horizontally impacted
mandibular third molars.

Fig.3:
Photographs taken
15 months into treatment
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Fig.4:
Photographs taken 20 months into treatment

o — Discussion
casurement  treatment Various types of tooth transpositions have been
SNA 84 described and classified". In the maxillary arch, the
canine is the tooth most commonly prone to move into
SNB 78 abnormal positions in all three dimensions, becoming
impacted or transposed. For aesthetic and functional
ANB 6 reasons, it is preferable to correct the transposition.
SN-GoGn 31 While theTe. are several treatn.rlent option.s to correct
transpositions, orthodontic correction of the
EMA 2 transposed canine is challenging and may not be
possible if the root positions are unfavourable and the
U 1to NA (mm) 2 teeth are fully erupted’. The orthodontist must be aware
of the potential for iatrogenic harm if these dental
U1ltoSN 108 anomalies are managed injudiciously. Complications
include some amount of external root resorption due to
L1 to NB (mm) 4 . .
proximity of the root of the tooth being moved as well
L1 to GoGn 106 as gingival recession of the labially placed canine.
However, if detected sufficiently early, correction of the
Palatal plane to GoGn 22 transposition can be done especially in instances
where the crowns are transposed but the root apices are
L Lip to E plane 3 relatively in their normal positions®. During treatment,

the lingually placed tooth should not be bonded
initially as it is likely to move out of the way on its own
provided there is enough bone. The occlusion should be
checked forinterference with such movement.

OURNAL OF INDIAN DENTAL ASSOCIATION - KOCHI

voLume s, 1ssue2 4() |




Orthodontic correction of a transposed maxillary lateral incisor and canine

Fig.5:
Photographs taken
immediately after treatment
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CUSHING'S SYNDROME:
A SUMMATION
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Sunil S Cushing's syndrome is a disorder characterized by prolonged
exposure to elevated levels of cortisol . It can result from vari-
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ous etiologies, including endogenous sources like pituitary
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ications . This syndrome presents with diverse symptoms,
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pathophysiology, clinical presentation, diagnostic chal-
lenges, and treatment options. Understanding these aspects
is crucial for timely diagnosis and effective management to

improve patientoutcomes.
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INTRODUCTION

Cushing's syndrome is a complex endocrine
disorder resulting from chronic exposure to
excessive cortisol levels'. The condition is
relatively rare but has significant health
implications due to its multisystem
involvement’. The syndrome can be classified
into two broad categories: endogenous
Cushing's syndrome, caused by internal factors
like pituitary adenomas (Cushing's disease) or
adrenal tumors, and exogenous Cushing's
syndrome, primarily due to prolonged use of
glucocorticoid medications’.Prompt detection
and correct diagnosis are crucial for effective
management and improving patient
prognosis®.

Discussion

Cushing's syndrome arises from long-term
exposure to elevated levels of cortisol, a
glucocorticoid hormone produced by the

Mood disorders

Weakness and fatigue

Excess hair growth
(hirsutism)

Abdominal weight gain

Abdominal stretch marks
(violaceous striae)

Skin ulcers

Muscle loss
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adrenal glands'. Cortisol plays a vital role in
regulating metabolism, immune response, and
stress. In endogenous Cushing's syndrome,
excessive cortisol production is often due to
pituitary adenomas secreting
adrenocorticotropic hormone (ACTH), known
as Cushing's disease, or from adrenal
adenomas and carcinomas producing cortisol
autonomously”. Non-pituitary sources of ACTH
production, such as small cell lung carcinoma,
can also cause Cushing's syndrome’.

Individuals with hypercortisolism exhibit a
range of symptoms, including central obesity,
facial rounding (moon face), and dorsocervical
fat pad (buffalo hump)'. Metabolic
complications include glucose intolerance,
hypertension, and dyslipidemia®. Osteoporosis
and increased fracture risk are common due to
the catabolic effects of cortisol on bone tissue 5.
Psychological disturbances, such as
depression, anxiety, and cognitive
impairments, significantly impact the well-
being of the patient®.

Thinning and loss of hair

Round, swollen face (moon facies)

Redness of cheeks (plethora)

Immunosuppression
Hypertension

Osteoporosis

Adrenal
hyperplasia

Amenorrhea

Easy bruising (purpura)
and thin skin



The diagnostic approach for Cushing's
syndrome involves confirming
hypercortisolism and identifying its source".
Initial screening tests include 24-hour urinary
free cortisol, Night time cortisol levels, and
dexamethasone suppression test with low-
dose’. Once hypercortisolism is confirmed,
further testing, such as dexamethasone
suppression test with high-dose, plasma ACTH
levels, and imaging studies (MRI for pituitary
tumors, CT scan for adrenal tumors), helps
determine the underlying cause’.

Treatment strategies for Cushing's syndrome
depend on the underlying cause. Surgical
resection of pituitary adenomas, adrenal
tumors, or ectopic ACTH-secreting tumors is
the primary treatment for endogenous
Cushing's syndrome'. In cases where surgery is
not feasible or unsuccessful, medical therapies
such as ketoconazole, metyrapone, and
osilodrostat are used to control cortisol levels’.
Radiation therapy may be considered for
persistent or recurrent pituitary tumors®.
Management of exogenous Cushing's
syndrome involves tapering and discontinuing
glucocorticoid medications when possible’.

Despite successful treatment, patients with
Cushing's syndrome often experience long-
term complications and Lowered standard of
living’. Persistent metabolic abnormalities,
increased cardiovascular risk, and
psychological issues are common post-
treatment concerns’. Regular follow-up and
supportive care are essential to manage these
chronic effects and improve patient
outcomes™.

Conclusion

Cushing's syndrome is a multifaceted
endocrine disorder with significant health
implications due to prolonged cortisol
exposure. Early diagnosis and tailored
treatment strategies are crucial for managing
the syndrome effectively and reducing
morbidity. Despite treatment, long-term
follow-up is necessary to address persistent
complications and enhance the standard of
living for affected patients. Ongoing research
and advancements in diagnostic and
therapeutic approaches hold promise for better
management and outcomes in Cushing's
syndrome.
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