™ i pecitic Barien )

hHeal Talk

A Journal of Clinical Dentistry

Journalizm of Deabsiry Upiftment Sivce 2000
H-14 [ Exid 209086 | E- Jeumal - swww.banialk in [ pybosibslipmallcam | Valomes 5T [ lasae 0 | desaary - Februacy 3025 1 Prxa 7100 -

8 M HIVERSART
maE-20za




%@= DENT
UBLICATION

An ISBN ensures your Book’s
information will be Stored in the
Books in Print Database.

ARV ISBN

Helps
Publish Books get
Your Work discovered!
with ISBN

Updent Publication Private Ltd.

@ +91 9027 637 477 Mail at - eupdent@gmail.com
+91 01342 359 420 www.updentpublication.in




5.7 L ULTRASONIC CLEANING SYSTEM " COLTENE
BioSonic: uc1s0

TRUSTED BRAND
Dﬁlnnad for the dental pracltcu

i muhnmmmﬁmﬂﬁm.

' '-_mnmgunﬂmmwmmmmm

%| depend on BioSonk cleaning products, Including cleaning units
suited for your office, cleaning solutions and accessaries to manage
 your cleaning process from start to finish, The UC150 offers the same.
great quality you have come to expect from all BioSonic products
while paving the way for soma of the latest technological enhance-
'muhmm

TRUSTED FEATURES

. MAXIMIZED COUNTER SPACE . USB INTERFACE

. STAINLESS STEEL TANK . BUILT TO LAST

MULTIPLE CLEAMING

sty . HEATER FUNCTION

GLOVE-FRIENDLY TOUCH
SCREEN DISPLAY

. HINGED LID WITH
OPEN/CLOSE DETECTION

EFFICIENT DRAINING
SYSTEM

For more debails soan the QR Code
o comtact: infeindia@coltene.com




relation-ship between oral health and systemic

well-being has evolved significantly. Peniodo-
ntal Disease, once considered a localized issue (affect-
ing only the pums and teeth), is now recognized as
podentially influencing a variety of systemic conditions,
This connection, known as the penodontal-systemic
link, has become a topic of increasing research, clinical
focus, and public health concern, The emn:rging EVi=
dence underscores the crit-ical need to view oral health
o as a standalone concern bt as a significant determi-
nant of overall health,

Understanding the Link

Perniodontal disease, commonly known as gum dise-
ase, refers to infections that affect the structures arounsd
the teeth, including the gums, pericdontal ligament,
cemenium and bone, This condilion is primarily caused
by poor oral hygiens, which leads to the accumulation of
bucteria, plague and caleulus. Periodontal disease beg-
ins with inflammation of the gingiva {Gingivitis), which
if left untreated can progress o a more severe form,
periodontitis, which can resuli in ieoth loss and other
bealth complications,

Owver the past two decades, however, research has
suggested that the consequences of periodontal disease
extend for bevond the mouth, Inflammation, which s
the hallmark of gingival disease, can spull over into the
bloodstream, affecting other organs and tissues. This
creates a potential pathway through which oral bactena
and inflammatory mediators may contribute tothe dev-
elopment or exacerbation of svstemic diseases,

Among the most compelling connections between
periodontal disease and systemic health are links to
cardiovascular disease, diabetes, respiraiory conditions,
preferm births, and Alzheimer’s disease. The mecha-
nisms by which periodontal discase influences these
conditions are the topics of present rescarch, but they

In recent decades, the understanding of the
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likely involve systemic mnflammation, bacterial tramslo-
cation, and the exacerbation of existing risk factors.
Cardiovascular Disease : The Heart of the Matter

Ome of the most rescarched and widely discussed
links is between periodontal disease and cardiovascular
disease (CVD), Smdies have shown that individuals
with pertodontitis are at a higher risk of developmg athe-
rosclerosis (plague build-up in the arteries), heart attack,
and stroke. The inflammation and bactenal invasion that
characterize pericdontal disease may contribute to the
formeation of arterial plaques, making the cardiovascular
svstem mone vulnerable o damage. Moreover, some
oral bacteria have been detected in atherosclerotic
plagues, reinforcing the theory that the oral microbiome
plays a direct role in heart health (IX Ao F et al., 2013;
Preshaw PM etal., 201 2)

Although the exact causal mechanisms remaimn uncl-
car, the correlation is strong enough to prompt calls for
better integration of oral health into cardiovascular risk
management. Regular dental check-ups, effective
brushing and Nossing, and periodontal disease manage-
ment could serve as essential preventive measurcs for
reducing cardiovascular disease risk (Hams M et al.,
20HI9,

Diabetes : A Two-Way Street

The relationship between periodontal disease and
diabetes is another crucial area of concern. Individuals
with diabetes, particularly those with poorly controlied
blood sugar levels, are more susceptible to gum discase
due o the weakened immume response and reduced
blood circulation that characterize the condition, Cony-
ersely. research has also demonstrated thal periodontal
disease can worsen glycemic control, making it more
difficult for diabetics to maintain healthy blood sugar
levels. This creates a vicious ovele, where cach condi-
tion exacerbates the other.
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Improving oral health in diabetic patients may lead
fo better blood sugar control, while proper diabefes
management can help reduce the severity of gum dise-
ase (Seymour G et al,, 2013; Borgnakke WS et al,
201 3. As such, clinicians managing diabetes should
include oral health in their care strittegies, emphasizing
the impomance of routine dental visits, profiessional cle-
anings, and good oral hygiene practices.
Respiratory and Svstemic Infections

Oral health is also linked to respiratory conditions,
particularly pneumaonia. The mouth is home to millions
of bacteria, some of which can be aspirated into the
lungs, leading o infections, This risk is heightened in
indivaduals with poor aral hveiene or penodontal dise-
ase, as the inflammation and bactenia from the gums can
spread through the respiratory system, contnbuting to
conditions such as pneumonia, chronic obstructive pul-
monary disease (COPDY, and even exacerbations of
asthma { Scannapieco FAcet al., 2001 ; El-Solh AA etal.,
2008,

For individuals who are hospitalized or in long-term
care facilities, maintaining oral hvgiene becomes even
miore critical in reducing the nsk of ventlator-associ-
ated pneumonia and other serious respiratory infections.
Hospitals and care homes are increasingly recognizing
the importance of oral health as part of broader infection
confrol practices

Freterm Births and Low Birth Weight

Pregmant women with peniodontal disease may face
an increased risk of adverse pregnancy outcomes, inchu-
ding preterm birth and low birth weight. Inflammation
from periodontal dizease can trigger systemic responses
that megatively affect fetal development, and oral
bacteria may enter the bloodstream, contributing Lo the
premature rupture of membranes and other complica-
tions { Boggess &Madianos, 2002).

Given the potential risks, il is essential for healthcare
providers to consider oral health as part of prenatal care.
Pregnant women should be educated about the impor-
tance of maintaining healthy gums and teeth during
pregnancy and encouraged to seek regular dental care to
prevent and manage any existing periodontal disease
( Xiong X etal., 2006).

Cognitive Decline and Alzheimer's Disease

Emerging evidence also suggests a link between oral
health and cognitive function, Rescarch indicates that
people with periodontal disease may have a higher risk
of developing Alzheimer’s disease and other forms of
dementia, Inflammation and oral bacteria have been
found in the brains of patients with Alzheimer's, and
some studics suggest that periodontitis could accelerate
the progression of neuradegenerative discases (Hiang Q

etal., 2016; Kamer AR etal., 2015,

While this arca of research is still in its infancy, the
findings point to the need for further investigation into
hoow oral health influences brain health. Early interven-
tion and management of periodontal disease could pote-
nially reduce the nsk of copmtive decline i older
adults,

Public Healih Implications

The growing recognition of the perisdontal-syste-
mic link calls for a broader, more integrated approach o
healthcare, Dentists, phvsicians, and other healthcare
providers musi collaborate to ensure that oral health s
not overlooked in the management of chronic condi-
tions. Routing dental check-ups should become a
standard part of healtheare for individuals with chronic
diseases like heartdisease, diabetesand respiratory con-
ditions, as well as preznant women and the elderly.,

Public health campaigns showld emphasize the imp-
ortance of good oral hygiene practices-such as regular
brushing and Mossing, avoiding tobacco, and eating a
balanced diet-while highhghting the potential risks of
periodontal discase beyond the mouth. Education off-
orts must target all of the at-nisk pnpulaiinns.
Conclusion

The periodontal-systemic link is a compelling remi-
nder that health is a holistic and interconnected experi-
ence. As sclence continues o uncover the far-reaching
effects of penodontal disease on systemic health, it bec-
omes clear that oral hygiene should be viewed not just as
an aesthetic or dental concern but as a critical compo-
nent of overall health, By addressing aral health proacti-
velv, we have an opportunity to reduce the burden of
svstemic diseases, improve quality of life, and promote
longevity. The time has come to break down the silos
between oral and svstemic health and embrace a more
inftegrated approach to healthcare-one thal recognizes
the profound impact of the mouth on the body as a
whiole.
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Alstract

Facial aesthetics have undergone sigmificant sdvancements over the curment years, The
integration of losers inio faceal acsthetics represents a remarkable advancement in the field,
The diverse array of wavelengths caters to various skin concerns, providing dental practis-
ioners with a versatile ool for personalized treatroents. This article dwells into understa-
nding the mechanism of action ol varous laser wavelengihs cormmonly used in dentistvand
its power o elevate facial acsthetics and fulfill the evolving demands of individuals seeking

non-invasive solutions.

Beywords © Diode Lasers, Facial esthetics, Er-Yag, CO2 Lisers

Intraduction

In the dynamic landscape of thcial wes-
thetics., lasers technology is emerging as a
transformative and valuable fool, providing
practitioners with effective solutions for a
range of cosmetic concems. Lasers have
revolutionized varicus medical fields, and
has become an imporiant armanmentaniam
i a dental office. In the realm of facial aes-
thetics, Dental Lasers play a pivodal role in
achreving non-invasive skin rejuvenation,
Understanding the different types of lnser
wavelengihs, their mechomsms of action,
indications, and associnted advantages and
disadvantages i crucial for practitioners
seeking to enbance facial acsthetics.
Differcnt Types of Wavelengths for
Faeial Esthetics

Lasers used in facinl sesthetics encom-
pitss i runge of wavelengths, eoch serving
specific purposes. For better understonding
we can ¢lnssify them to:

«  Ablative lasers like OO2 (10,600 nm)
and Er:¥AG (2,940 nm ) are known for
their efficacy in treating wrinkles and
sears by pemaving lvers of skin,

»  Mon-ablative lasers like Md @ YAG
(1064 nm) and disde lasers (405950
nmi wark by heating the tssue without
causing visible domage, promoting
collugen production and fightening,

Role of Lasers ln Faclal Acsthetles

Lasers contribute sigmificantly 1o fscal

pesthetics by addressmg o myriad of cone-

erms, They can improve skin textare, redhce
wrinkles, lighten pigmentation, and ires
vascular lesions, Moresver, lasors are vers-
atile topls. allowing customization based
on the patient’s specific nesds and skintvpe.
Mechanism of action of varlous laser
wiavelengths on human skin

The mechanizm of sction of laser wive-
lengrths on human skin varies depending on
the specific chamcteristics of each winvele-
ngth. Here's a brief overview of how diffe-
rent loser wavelengths interact with the
skin:
= O Laser | 10,600 nm)

Mechanism @ (02 lasers are ablative,
meanimg they vaporse tssue, The wavel-
ength of 10,600 nm 15 highly absorbed by
water moecules mthe skin. When the laser
15 applied. it heats and vaponzes the water
within the skin cells, causing controlled
damage. This process leads fo the removal
af superficial lavers of skin, stimulating
collagen production and promoting skin
renevwal.

Er:YAG Laser (2,940 nm)

Mechanism ; Similar o 002 lasers,
Er:YAG lasers are ablotive and target water
absorptien. The 2,940 nm wavelength is
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specifically absorbed by water molegubes, resulting in precise
remuoval of thin =kin lavers. This contralled oblation triggers
the body's matural healing response, leading to eollagen remo-
deling and improved skin texiure.

Ml YAl Laser (1,064 nm)

Mechanism : Md: YA [asers are non-ablative and penet-
rate deeper into the sk, The 1,064 nm wavelength is bess abs-
arbed by melanin, making it suitoble for various skin types.
The laser energy s selectively absorbed by hemopelobin ond
water, heating the tisswe without causing visible damange. This
process stimulates collagen synthesis, promoting skin
tightening and rejuvenation.

Diodde Laser | 405-980 nim)

Mechanism @ Doode Insers, often used for hair removal
and skin fightening, have vanmable wivelengths within the
RON-SE0 nm range. The enerey 1= absorbed by melanin i the
hair follicles or targeted tissue, generating heat thot damages
the follicles or stimulates collagen prodwetion. Diode lasers
are versatile and efTective for different acsthetic applications.

Mechambzm of Actbon bn Skin Bejuvenation @ The mech-
anizm of laser-induced skin rejuvenation involves precise
targe-ting of specific chromophores within the skin, The
eneriy emilted by the laser iz absorbed by these chromoph-
ores, leading w0 controlled thermal damage, This process
stimulates collagen symthesis, clastin prodection, and cellular
turnaver, resulting in improved skin texture ond tone,

Indications : Lasers find applications in various facial
acsthetic concerns. Thoy are commonly ernpleyed for ireating
fuse lines, wiinkles, acne scars, pigmentation irregulaties,
amd vaseular lesions. Additionally, lasers can be used for over-
all skin resurfacing, imparting & youthful and refreshed appe-
ARmCe,

Frocedure ; The loser procedure for facial aesthetics
tvpically begins with a thorough assessment of the paticnt’s
skin type, concemms, and medical hisfory, After adeguate
preoperative preparations, the lnser device is colibroted based
on the desired outcomes. Local or topical anesthesia may be
applied to enhance patient comfort. The laser wavelength is
then systematically applied o the tarpeted arcas, with the
cirergy settings adjusted scoordingly. Like fraditional micr-
oneedling, the laser also stimulates new collagen formation
amd tightening ofexisting collagen 1o contribute to facial reju-
venation and improved elasticity, mimmizing surface lings,
wrinkles, and sagging and improving moisiure and color of
the skin. This therpy con be combined with PRP or PRF
i Platelet rich plasma or Plutelet nich Fibrin to have sdditional
benefits. Post-treatment care includes the application of soo-
thing creams, sun protection, and adherence fo specitic guid-
clines o optimize healing.

Advantages : The advantages of using lasess in facial
acsthetics are multifaceted. They offer precision, allowing
practifipmers to selectively target specific skin concerns. Mon-
invasiveness teduces downtime, making lasers an attractive
option for individuals seeking minimal disruption to thear
daily hives, Additionally, the contrelled thermal injury mdu-
ced by lasers mppers collagen remodeling, contributing 1o
long-lasting results,

Disadvantages : While lasers offer numerous benefits,
thiey are not without linitations. Potential side effects melude
arythema, edema, and temporary pigmentation changes. Abl-
ative lasers may involve a longer recovery pericd and carry a
higher risk of complications. [t's crucial for practifioners to
carcfully assess patient candidacy and educate them on the
potential risks associted with laser treatments.

While lasers are versatile, their efficacy may vary based on
the specific wavelength and parameters used, Careful patient
selection, proper calibrotion of the laser, and adherence to
recommended gurdelings are crucial for optimizing outcomes
and minimizing potentinl side effects,

A technology advances, ongoing rescarch and inmovat-
ioms will further pefine and expand the applications of diode
lasers inenhancing facial aesthetica.

Conclusion

The mechanisms of action, indications, and procedaral
nuances coniribate to the overall efficacy of laser-based skin
rejuvenation. Understanding these mechaniams allows
practitioness 1 choose the mest appropriate baser for specific
akin concerns and tailor trestments o incdividual patient
necls. The imterction of laser wavelengths wath human skin
15 & nuaneed process that involves coreful conssderation of
Factors such us skin tvpe, target chromophores, s treatment
poals, While the advaninges are evident in achieving desa-
rable outcomes, it is inperative o acknowledge and manage
the pedential disadvantages. By staying abreast of emerging
technologies and maintaining a patient-cendric approach,
practitioners can hamess.
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Abstract

The process of bone-implant imterface formation refers to ossecintegration, Unlike
natural dentition, the anchorage is formed directly by bone o implant contact, which can be
appreciated microscopically, 18 ocours within 2-6 months and 1 mandatory for lene term
success of implant therapy, Thes review arlicke hence, explores the discovery, mechanism,
eritera for sssessing the success of osseomtegrated implants, smong other things, in detail.

Keywords ; Osseaintegration, implants, bone-implant mterface
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Imtroduction

he last five decades have seen

the evolution of implant therapy,

making it the sl probable opt-
o fior peplacersent of missing teeth. The
reason behind s populanity as a ireatment
rsodality Tor edentulous and parially eden-
tulous patients. 15 that not only does it pro-
vide brolagrical and functional sdvantages,
bt also produces long term resulls as obse-
rved by various suthors ina 10 yveor follow
up period. (Biser Def o, 2002 Depidi M
ef o, 2002 . Figeher K ot al, 2011,
Goffredsen K etal, 2012 1"

Professor P. I Branemark " from the
University of Gothenburg {Sweden), who
performed the first preclinical and clinical
stiedies in the 19505, is considered as the
foremost pioneer of modem implant dent-
istry, Another pieneer in the field s
Professor Andre Schroeder” from the
University of Bem [(Switzerland), who in
the lnte 1960s, examined tssue infegrotion
of numerous implant matenals and along
with his feam was the first to document
bone-te-implant contact for tfitanium
implants.

The word assecintegration consists of
“o8” the Latm word for “bone™ and “integr-
ation” derived from the Latin words mean-
gz "the stute of being combimed s s com-
pletewhole'

Coneept developnient

Per- Ingvar Brinemark", conducied a
stisdy iy the 19%0s on microcticulation of
rabbit bode awd discovered that chambers
made of metal tianium became perma-

nently anchored in bone. The bone became
so infused with metn] that the two couldn'i
be separated withhold fracture. Hence the
concept wis introduced. The term “osseoi-
nitegration’ was proposed by himin 197610
describe this stable fixation between bone
and titaniunm.

Dhefinition

Brinemark defined it “as a direct
contact between the bone and metallic imp-
lunts, without interposed soff tissue lnyers™
(1969, Later it was altered to “a direct
structural and functional connection
botweon ordered, living bone and the
aurface of a load carrying implan™"

Dorband's illusirated Medical [Dheno-
nary 28th Edition™ ; “Os-seo-m-te-gri-tion
15 direet anchormge of an implant by the
formation of bomy fissee around the imp-
Tant without the growih of fibrous tssue st
the bone-implant imerface.”

“Contact extablished withoul interposi-
ton of non-bone tEsswe between normal
remdeled bone and an implant entailing a
sustained transfer and distrbuetion of load
from the mmplant o amd within the bone
Bssue,” - Amencan Acadermny of Implam
Dentistry ( 1986)"

“The appareni direct abachment or
conmection of osseous tissue 10 an inert,
alloplasfic material without intervening
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conmective fssue,” -G PT, B[6)
Mechanism of Osseolntegration
It consists of "

AL Wound healingpost surrical plocement of implomis
depending om presence of adeguate cells, adeguate
nutrition and stimulus for bone repair

B. Infammatory phase compriscs vascular events whe-
rein platclets after coming in contact with synthetic
surface releases serobonin and histamine leading 1o
platelet ageresarion ad thirombosic, This is follewed
by cellular events whergin newtrophils peak during 3-4
davs and by the end of'the first week the inflammartory
response becomeas more specific and there 15 an incre-
asein Teells, B eells and WK cells,

C. Proliferative phase consists of neovasculanzation,
Local inflammatory cells create an arca of relative hy-
pocia leading to differentiation of mesenchymal cells
inta fibroblasts, chondroblasis and osteoblasis. An
extracellular matrix 15 laid down which conwerls into
fibrocartilaginous callus and finally into bone callus,
giving rese e woven hone,

[¥, Maturshion phase is when concurrent to formation of
fibrecartilaginous collus, woven bone 15 lad down on
sgatfeld of necrotic bone in pen-implant space, Simual-
taneous resorpiion and deposition, results in complete
bone remodelling.

Thus mechanism of osseointegration can be subdivided
into three biclogic phenomena as described by JLE. Davies
{1 90R), they ane

A, Osteoconduction

Wilson-Hench, has suggested that “estesconduction is
the process by which bone 15 directed 50 as to conform
i & material's surface.” Formation of bone on the imp-
lant surface is cither done by the pre-existing pre oste-
oblasisfosteohlasis or through primitive mesenchymal
cells viaostesinduction. | Frost HM {19897

Bone growth factors and a proper Blood supply are
necessary for bone formation, Simultancous process
of nsteoconduction and osteninduction leads to osseo-
integration. Only the cells which reach the impland sur-
face and then differentiate will lead to de novo bone
synihesis. This ceases their migration. Odher migra-
tory cells continue 10 seercte bone along the implant
surfaee as and when they come incontact. This histol-
ogically appears as “spreading” of bone over the imp-
lant surface,

B, Osteogenesis (e novo bone formation) and bone
bomafing :
LE. Davies et ol {1996)[9] described the cascade of
new bome formation in four different stages.
Stage 1 : The differentiating osteogenic cells anitially
secrete collagen free organ matrx with twe non-colla-
gen proteims astespontan and bome sialoprotain,
Stage 2 The ereanic motnx provides o nuclention site
for colcium phosphate mineralization. The nucleation

will be found at the calcium binding sites of one ar
both of the prot-eins of the organic matris,

Stage 3 : Calcivm phosphate crysial growith takes
place after nucleation and concamitantly there will be
initiation of collagen fibre assembly at the developing
inleriace,

Stuge 4 1 Finolly caleification of mdividoal collagen
fibrils amd colingen compartmenis fake place and they
are sep-orafed by a collogen free caleified fisswe layer
contgining non collagen protein. This layer = 0.5 m
thick and deseribed by Davies { 1998) as a cement line
which was first described by a German histelogist Yoa
Ebner as 'Bittlinin or Cement lines', 123 years ago.
This is the calcified interfacial mateix laid down
between old and pnew bone.

. Bone remodeling
The Stoge of remodeling starts around 3rd month &
becomes highly active for several weeks | then slows
down again. I is of extreme importance for the long
term1 stakility of the transcortical plate of the endos-
seous implant, sinee cortical bone will necrose as a
resuln of the surgical trrawma to the tissue, As proposed
by Forst, remodeling takes place as a discrete unit in
both cortical and cancellous bone, Remadeling stars
willy osteiclastic TERL]q}'I'iun folloowecl |_'|:,.' lamellar bone
deposition, so resorplion and deposition of bone goes
siche by sidde fo-marmtam the healthy skeletal mass,
Theorics of bone-implant interface
Fibro-nsseous lntegration
The American Academy of Tmplant Dennstry (1986)"
defined fibrous integration as “tHssue-te-mmplant contact with
healthy dense collagenosus fissee between the implant and
bome™. According to this theory the funchon portraved by
Sharpey's fibers in notural dentition, s fulfilled by collagen
fibers between implant and bone surface. he difference
botwesn compression and tension of the connective tissue
compomsents results in a bioelectric curment, and this current {a
piczoclectric effect) induces differentiation inte connective
tissue components asseciated with Bone mainiemance.
Failure of theary : There was no real evidence 10 support
the fisct that the fibrous membrane present between the impl-
ant surlice and bome, acted smillarly o the perosdontal liga-
ment. Also, remodeling is not expecied m fibrous integration
as no forces are tramsmitted through the fibres, Absence of
Sharpey's fibers ot bone-implant intertace leading to no trans-
mission of load and hence no bone remodeling, 15 the primary
reasen this theary is nof accepted currently.
Theary af Dssesintegrathon

Thiz theory was descrbed as gary as 1939 by Streke, bt
gained recognition when documented by Bragnmark in 1933,
Agccording fo this theory the bone 15 formed in close contact to
the imimaebile resting tmplond.

According to Meferr er af (7987)7 nsseointegration
miaybe categorized into
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1. Adaptive osscointegration 1= where osseous hissue
approximotes the implant surface without the presence
of soft tissue interface, as observed at light micro-
seopic level

2. Blolntegration is where a derect biochemical bone
contact is ohserved at ebectron microscapic level.

It wos observed that distnibution of vertical and shg-
hily inclined forces was achieveed with osszomie-
gradion. IF it fails tooceur or 15 best due fo some reason,
a fibrous connective tissue forms around the implant.
In such conditions, the organization progess confinucs
against the implant material, possibly resulting from
chironic inflammation and granulation tisgee forma-
tion & ossecintegration will never occur {Albrekisson
etal, 19835 A conmective tissue interface may pesult
dhee to premature loading of implant, oo much pres-
sure applied while placing the implant, overheating
the bone during siie
sseaintegration vs, Bisintegration
According to De Prerrer™ ' implant anchorage may be of
the following types:
AL Mechanical anchorage
+ Beenin metallic implants
+  Generaied by inferfacial tension of surface undercuis
«  Anchorage is purely physical
 [Directcontact between bone and metal surface
B. Hioactive retention
«  Machieved when surface coated with biogctive nat-
erial, such as hydroxyapatiie
= Induces osteogenesis
= Physieo chemical bond between metal surface ond
bome
= Similar o ankylosis
Implant Tissue Interface
Implant and Bone Interface”™
At the light microscopic level, close adapgation of
regularhy organized bone pext 1o the implant surface
can be obseryved.
= Paralle] alignment of lamellae of the Haversian svs-
temm can be seen at SEM level,
*  Ahsence of connective tissue and desd space w
interface.
= Amorphows coats of glyeoproteing o implants, 1o
wihich collagen fibres are arranged at nght angles and
partly embedded in, can be observed at the imerface,
atultr microscopic levels
= Cells donet bimd dhirectly 1o loriegn matenials, ot att-
ach via extracellular macromolecules. The glycopro-
tein layer is hence adsorived on the implant surface by
adhesive macromolecules like Obronecting laminin,
epinectin ete.
+  Fibroblasts and ether connective tissue cells contain a
binding element known as imegrin, through which
they bond o the macromolecules.

Hidl Talk: O Foovizary-Febpary 2035 4 Wal-17 0 o5 Y B

Implant and connective tissue interface™

#*  The attachment between connective tissue and
implant 1% similar 1o bone-implant interface, that is,
arranged paralle] 1o imglant surface.

The avtachment is ol as stromg as that seen m natard
dentition, but 15 strong enougch to withstand ecclusal
forces and microbial invasions,

Implant and Epithelial Interface

«  Considered as biological sea
Hempdesmosomes connect mterface to plasma mem-
branes of epithelinl cells, making if closely simalar 1o
Juncticnal epitheliom,

= Suleusdepih for implants varies from -4 mm.
Factors Influencing Cssealntegration
“There 15 @ need to control these fwetors more or less

simulanesushy 1o achieve the desirable goal of o direct bone
anchornge” { Albrektsson, 1983}

Tmplant biccompatibility
o Metals well covered with adherent, self-repairing and
corresion resistant oxide layers ane well wleratad by
bomve, Eg. titaniem, nigbium,
A Implant Design

*  Threaded implants - Provide more surface area for
stress distribution and better primary retention,”

Veshaped threads - Transfer forces i angulated

parths,

*  Length - Longer the implomt better the pnmary
stability.

«  Ddameter - Wider the impland, cesser the stness exer-
ted on the crestal bane.

Implant neck - providing micro threads helps
maimtain marginel bone,

= Providing a Morse taper - to reduce potentin] bacte-
rial penetration aunction,”

«  Platform switching - MNamow diameter abutment
over wide diameter implant, resulis in adeguately
dimensioned biological widih, hence, reducing bone
resorption.

. Implant surface

= Related to degres of roughness and onendation of sur-
face irmegularntics.

Inereased surface roughness ensures more bone on
|!I|:'il.'l1rl|.al‘ll.|L'11d.ll:|EIu.w1li_¥1mr.ﬁnl;|‘ﬂ'ﬁlr3.p‘."ll
., Stateof the host bed

*  Bone quality helps predict the long term success of
implanis

«  Misch™ suggests “D1 and D2 bone densities show
poad stability and osseomtegration compansd 1o 133
and 14,7

+  Fugazzotto et ol (1993)"" documented that implants
tend 1o fail more in D4 density bone as compared 1o
D1, D2 or D3,
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0. Surgical Considerations™

= Burgical technigue opted should aim towards
regemcrative rather than reparative fonm of healing

- Shur['l I:J-l'iﬂx

= Appropriate cooling period to avedd necrosis of bone

= Slow drill speed with irrigation

+ Useofmoderate power at implant insertion.

E. Loading conditions™

= Progressive or twe stage loading @ According 1o
Bracnmark in order to aitain ossgointegration, load-
ing of implant shouwld be done post 3-6 months.

o Immediate or ome stage or non submerged loading
= heere the implant is loaded with a provisional resdora-
1'iur| ilnmwjiul-ulj.' .ﬂ“l.!T '|:||a|.:t:|114.:n[ Or .‘\,11.1_:-1'|.|3,r lhl,‘m,::nr'-
e,

*  Fibrous iMegration may oceur due to premature load-
ing which may also result in loss of function.

= Methods of evaluation of nsseoinbegration

Rigid fisation™

= Absence of observed climcal masbility

+  Movement of < Tip {clinically which appears as
2erol, ks asign of healthy implant.

o Checked with 2 rig‘id insiranenis H{lpl].':ing a foree
[xbiar Bingrually wath @ Force of S0ig

*  Rated ona scale of -4 based on the criteria provided
by Misch™.

# |t is a specific, bat not a sensitive, clinical parameter
0 s ss gescointegration. Presence of mobility vepi-
esents a late sign of iwnplant faslure,
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Invasive Methads™

1. Histological sections - Considered gold standard . Bt
duse 10 ifs invasive procedure and ethical ssues, other
methods may be wsed.

Histomuorphometric

Transmizsion electron microscopy
Pull ot fests.

By using torque gauges

I T o

Non-invasive Methods™

i. Percussion test - Casepintegrated implant produces a
ringing sound compared to a fibrous integrated impl-
ant which generates a dim somd
Hadiographic examination
Reverse torgue test ; an unscrewing torgue 1s applied
and il the implant redales, i1is considered as a foilure,
Perlotest
Resomance Mreguency analysis o usimg vibration and
strisciural analysis measures bone density and rmplam
stability, The implant stabality quotient (1500 vanes
between 40-80, Higher the value means higher the
stability.
Evaluation of Sucoess of Osscointegration

I. Schnitman and schalman (979

2. Craminetal 19827

3. McKinney etal. | 984

4. Albrekisson Success Criteria { 1986)

5, SmithD.E eral 19897
Albrektsson Success Criteria {1 986)

. Clinkcally, implants should be immobile.

2, Dnradiographic examination, radholucency should be

o o

ahsent.

3. Postlopding, 0.2 mm verdical bone loss 15 admissible,
after the first veor.

4. There should be noe gigns of pain, inflammation or
parcsthesia

5 Suceessrate ; B3 -5 vears and 8075 - 1 vears,
Factors responsible for failore of osseosintegration

= Failures may ocour dise o “inadequacy of host fissue
10 cstablish or maintain osseointegration.”™

. Esposing et al (19987 defined “hialegical Talueres
related o bivlogical process, and mechanical Failures
reliated 1o fractures of components and prostheses."”

*  Koutsonikas (1998)" gdded the categories of
“matrapenic failure and failure dus to patient adapta-
fion.”

s El Askarvet al {1999 further defined failure as
“ailing, failing, or failed implams."

= Factors responsible may be related to implants, pati-
ents local or systemic factors or due 1o the surgical
technique or environmental conditions,”™'

Conclusion

Dental implants hove paved the way for easy restoration of
missing feeth and future advancements ond technology
should aim towards incorporating featurcs cnsuring
osseointerration and henee achieving long term success of
implants,
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Abstract

It's been over 10 years since Dzone has been introdeced into the medical and dental
fields for clinical apphication. The reason Tor its success and acceptance in the field is s
mialtidimensional uniguee properties, Being non-invaszive, painless and stmanmitic mickes it
MTHATE Proamsing and pop Im'amur:g all age groups, especilly AT the peshiatms patients,
The tollowing review, hence, 2ims to highlight its application m various specalizstions of

dentistry.

Keywords ; O3, Dental application, ol cavity.

Imtroduction

e Greek word "oeein' gives birth

bo the word ozone, first used in

LE40 by German chomist
Cleristian Friedr-iclh Schonbein "The father
of o@omne ther-apy.™ ' The ozone laver in the
stratosphere protects living org-anisms
froom the harmiful UY ravs, OF has numer-
s uses i meshical s well as denal fields,
The first dentist 1o use OF therapy in
clintcal practice was EAFisch in the
19308, for disinfection and wound healing
after surperies.”

Crzome therapy can be defined as, *'a ver-
satile bio-oxidative therapy in which oxy-
genoenme is administersd via gas or disso-
bwed 1 water or gl base o obdain therpeu-
tic banefits,™"

Structure
It is composed of

*  Triatomic particle of ozons

= An obluse angle of 116 degnees

between bonds

*  Imtenior steric obstmiction present

which prevents formation of trian-
aular structure’™

= Megative charge all through oxone

o de 1 solitary bonds

=
O

prtrl:n
Achromatic gas
*  Pervasive odour ab roeom empera-
g
»  [istinguishable even o1 amounts
as low as 0,02-0005 ppm

+  Half life at 20 degrees C is 40
mins amd at 0 degrees C it is 140
mins."
= Antimicrobial
+  Bimulstes the immune system
*  Pain relieving
= [Detoxicating
= Bwsynthetic
Oeone Produoction

Omeypen icdas existing naturally in air,
conselidate under the impact of varables
such as - LY rays, lightning electrical dis-
charges, extreme physical tension on water
ete,"” For clinical use Orone Generators are
utihized Tor the same, Climeal evaluation
oxvgen 15 made 1o move through high vol-
tuge tubes with vields poing from 2000 V 1o
140000 W, It takes a shot at one of the three
stundards:

*  Ultraviolet light

= Coronarelease

«  Cobdplasma."”

few oo cile By mribcle ; Nlehak #i al - Hesd Talk &
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I dentistry, there are two generally whlized oxone units : the
henl ozone and ceotop.”!

Mechanism of Action

Action against microbes : 03 causes inactivalion of infe-

chigus microorganisms by disrupting the bacterial cell

envelope by oxidafion of phosphohipids and hpoprotems,

[t con covse cell envelope destruction of amounts as small

as 0.1 ppm™. In fungi, it affects cell growth ot various

stapes, budding cells being the target. The viral capsid is

harmed in viruses, hence wpsetting the reproduective cycle

by blocking virus-to-cell contact by peroxidation™

Activation of 02 metabolism

I stimuluies

= 23 diphosphoglveerate resulting in increased red
hload cell glycolysis rte.

+  Production of ATP by activating Krebs Cyele

o Oxidize ovtochrome O

*  Reductionin MADH

s Freeradical scavengers and cell wall proteciors. ™

. Immunnostimulant

When admimistered of a concentration of between 30 and

55 ppfor comses

+ 1 production of interferons
= P THF and 11.-2

Thereby lnumehing many mmmunological reactions,”"

Crental applications

1.

Hidl Talk

Ozone and oral pathogens

Microorganisms play an mbegral part in causing oral lesi-
omes el 1ts elimmation 1% 4 primary treatment mocda-lity",
According o a study, an exposure of 60 seconds was efes-
five against 99.9% carppemic bactena, though had a
degrading effect on salivary proteins. Hence 10-34) seco-
nds b5 considered sufficient for bactericidal activiee,
Estrela etal.,™ observed effectivencss of ozone as an adj-
unct o ultrasonic scaling agninst S.aureus and found if 1o
be effective when corpared to ultrasonic scaling alone.
Certain studies""* have observed reduction in microbial
load after treatment with ozonated water, in vivo.
Although

Kshitishet al"" observed oeone's and chlorhexiding's
antibactenal, sntviral smd antifungal properties. They
saw 1 25% reduction in A.oand no effect against Pgor T.1
The antifungal properties were found 1o be sipniticantly
superior to chlorhexidine. But no effect ngainst HEW-]
and 2, HCMV or EBY were ohserved.

Ozone and oral cavity

O3 has pumerous fvourable applications on oral tissues
such #s remission of vimous mucosal allerations, enha-
need wound healing ond increased turnover rate of oml
cells. In a study done by Huthet al.™, biocompatibility of
gaseous and agueous forms of O3 was compared with
cstablished antimicrobials (chiorhexidine digluconate
2%, 0.2%; sodium hypochlorite- 5.25%, 2.25%; hydrogen
peraxide 3%}, They observed that O3 has antiseptic

Frevemary-Febmary 1025 0 Val- 17 U -3 B0

propertics and that aquecus tform is less cytotoxic than
easeous form and the other apents. Hence agueous form
fulfills the biolegical requirements which makes it eligible
for use in the oral cavity. Filippi'™. studied the effiect of
ozonated water on wound healing in oral cavity and conel-
wibed that OF accelerates the process, the maximum cfect
Tseing in the first 2 days postoperatively.

Ozong in treatment of dental caries

Crwing to the antimicrobial properties of O3, it 15 highly
cffective against carogenic baciena. 1t also possesses the
capability 1o oxidize pyravic acid 10 acetate and carbon
dioxide, thus lowering the capacity of carnogenic bacteria
1o imitiate tooth destrsction.

Management of pit and Bssure earies 2 03 application
follewed by application of remineralizing agents and
sealamts in deep pits and fissures his been observed 1o be
an effective means to prevent pif and fissure canes. 03
ards in removing the smear layer, thereby exposimg the
undderlying dentine which 15 then sealed usimg reminera-
lizing agents, A study done by Huthet al.™, concluded that
in patienis at high cares nsk, showed improved results
after ozone application owver a period of 3 months.
Management of root caries

O3 uzed as an adpanet Auoride applicaton, proper ol
hvgiene and less consumption of canes inducing carboby-
draies, has been shown o be cffective in preventing or
arresting shallow non-covitofed roeot cares. Holmes J[21].
has stated in his study that regelar application of O3 for
40z is effective in arresting ropt caries, when used in
combination with remincralizing products,

. Restorative dentistry

03 cam b used prior 1o application of etchant and seakant,
a5 pustified by multiple studies, observing its effect on
dental motersals. Mo changes in the physical properties of
enamel or dentin were ohserved on application of (3 [22)
Ogidation property of O3 can be wtilized in the correction
of crown discoleration of non vital teeth. when applicd
after placement of bleaching paste. "

Endodontics

Crwing b its antimisrobinl properiy, O3 can be effectively
wsed m endodonties, when delivered into the root conal in
appropriate concentrations and time™. There is ample
liternture which supports the use of 03 in endodontics
¥ Dzonated oils can be used effectively to reduce the
foul ador produced by infected tecth by applying it as an
intracanal medicament. Whereas oronated water can be
wsed as an intracanal irrigant which aids in tissee regener-
atvon and bone healing. When antimicrobial efficacy of (03
wis compaded to 2.5% NaC L, itwas found 1o be as good
in diinfecting the root canal as MaOCL™.
Hypersensitive tecth

Hypersensitivity occurs due 1o wearing away of enamel
and dentin as a result of abrasicn, erosion or attrition. The
property of ceone 1 remoyve smcar layer on exposure for
Aid-6ls, pesults v widening and unclogeing of dentinal
tubules, hence redecing pain instantly. Following O3z
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application, remineralizing agents when applicd, are able
to terminge sensitivity more effectively and for a lenger
period of time as compared 1o conventional methasds, os
fluoride and calcium ions are able to penctrate dentinal
tubuales better.

. Perindontics

* A study by Ebensherperet al.,”™ stutes that avalsed
teeth when imigated with oxonated water for 2 min
resulted o effective root surface decontamination
without affecting periodendal cells.

#  Magavoshict al.™ studied the antimicrobial property
of (03 on microbicda present in dental plagque and
concluded that dml. of ozonated water was highly
effective in killing gram positive and negative baci-
eria and also Calbeans,

+ A study by Magoyoshiet al.,”” compared 3 different
concentrations of ozene water (05,2 and 4mg/ml)in
time dependent inactivation of microbes causing
perindontal diseases, caries and endodontic kesions,
in cultures and biofilms. All 3 concenirations were
cffective against the microbes,

o Asmdy by Rameyet al.,”™ sdied the effect of 1 50m]
oof eonted water in reduction of pocket depth, PLGI
and bagterial count in patients sulTering Prom aggres-
sive periidontitis, They achieved highly significant
improvemsent,

Oral medicine : Owing 1o its healing propenies, O3 has

numerous applications in the freatment of various oral

lesicas such as aphthous uleers, herpes labialis, muscositis
due w0 chemotherapy or radistherapy, oral licken pla-

s

I 1=
i

L Prosthedontics

3 therapy benefits have also been tested on denture inha-
biting microbes, focus being on Calbicans, 1t has also
been suggested as a dentuse cleaner to prevent denture
stomatitis' ',

Karapetian el al "' studied the eflectiveness of O3 in
Ireating pent implantitis companng it Lo conventional and
surical methods, They conclwied that the aeone treated
gronap showeed the most promising results.

10, Oral Surgery

= [Dhse toits accelaration in the wound healing process,
O3 can be effectively applied i areas of extraction™’
and amplant therapy, as it canses vasoditation, thas
improving blood supply and mpid release of oxygen
im the: tissues

*  [neases of chronie mandibular osteomyetins, it aids
in rapid healing owing to its accelerated nomiliza-
tion of nonspecific resistance and T-cellular imm-
umity"".

= Dusetwits oxidation properties, 03 actz as an effective
subatitute for hyperbaric oxygen. Also ocone coila-
cled microbes are better recognized and phagocy-
tosed by PMMN cells, granubocytes and the comple-
ment system’™

In cases of treatment of T arthrocentesis, (3 15 on
effective and conservative procedure. | 39

03 may be used as a therapeutic ireatment neoadality
incases of BROMNJ'™

11, Pecedaoniics

The major area of concern in this specialization is of
dental anxiety. 03 can be effectively used 10 combat
this isswe. A study done by Dahnhardt ef al.*" treated
cariows lesions with O3 in children and found there
wis areduction in dental anxiety upto 93%,

Trauma of the woth is the most cominen finding, A
high level of bocompatibility of agueous ozone on
human oral epathelial cells, pngval fitroblast cells,
and periodontal cells has been observed, ™™

Aovulsed tooth can alse be reimplanted using O3
without any adverse cffect on the footh or supperting
SATLCIUnGs.

12, Orthodoniics

Enamel opacity, visible white lesion following ortho-
domtic treatment are comman findings. which can be
treated using O3 therapy. Ghobashyet al.,™' studied
the effects of cronated olive oil el as an adjunct 1o
stamdard oral hygiene procedure in orthodontically
ireated paticnis and observed that significantly less
decaleification was seen_

Oshodontic brackets pretreated by O3 have higher
shear bond strength,"!

Conclusion

33 has a number of benefits and can be effectively used in
all the specializations of dentisiry, (15 umigue properties make
it @ choice of treatment modality for various age groups as
well us different diseases,
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Abstract

D printing has emerged as a groundbreaking technology in the held of dentistry, revol-
utimizing how dental professionals approach precision and customization, By transfor-
g dagiial designs mte angible dental apphiances, prosthetics, and surgical guukes, 30D
printing offers a new level of acourey and personalization in dental canz, Thes technadogy
impacts varions arcas of dentistry, incloding prosthodontics, orthodontics, and implanio-
logy. It enables the creation of custom crowns, bridees. dentures, clear aligners, and
surgical guides that fit patients' unique anptomical needs, The benefits of 3D printing are
significant: it enhances the precision of dental treptments. reduces production fime, and
minimizes material waste, However, challenges such as material liritztions. high initial
casts, and the need for specialized skills and regulatory compliance remain. As 30 printing
techmolegy advances, its podential to further cnbance dental care and paticnt outemmnes
continues o grow, marking a significant leap foreward in the pursuit of precision in
demtistry.

Keywords - 3- [ Printing, stereolithography{ SLA), digital light processing (DLP)

CADICAM

Imtroduction

he advent of 31 printing, also
known as additive manufaciur-

ing, has revolutionized various
sectors, with dentistry being one of the
most impacied fields, This cutting-edge
technology aflows for the precise creation
of three-dimensional objects by adding
material laver by layer based on a digatal
midel, [ dentisiry, 30 printing faciliates
the development of highly customized
solutions, significantly enhancing the cffi-
cigney and accurncy of dental treatments
while improving patient care, Historically,
dendal procedures involved time consum-
img and often wncomfortable techniques,
with limited personalization in terms of
dental devices such as crowns, bridges, and
imgplants. However, 3D printing has resha-
ped this landscape by enabling the design
and production of tailor-made dental appli-
ances that fit patients' unigue anatomical
needs, This capability hus led to faster tur-
naround times, reduced need for multiple
visits, and improved overall ireatment
DUECOMmIEs.

From the creation of highly detatled dental
models to the fabrcation of surgical goides
amd orthedontic aligners, 3D printing in
dentisiry encompasses a wide range of
applications. The inteeration of this techno-
logy has nod only improved the precision
amd customization of dental devices bat has
also opened doors for more advanced prac-
nices, inchading bioprinting and regeneea-
tve dental treatments, As 30D printing
comtinues 1 evalve, It promises o further
enhance the future of dentistry, making
treatments more aecessible, affordable, and
patient-centric, By streamlinmg workflows,
reducing material waste, and providing an
cnhanced patient expenence, 30 printing is
setting a new standard for the dental incu-
stry, fostering innovation, and transforming
traditional practices into more effective and
persoinalized solutions.™!

Leveraging & compuier model, thnee-
dimensional printing permits us fo create a
three-dimensional ehject, 30 printing
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produces intricate shapes or geometries that would be
impassible to monufaeture wsing other technologies os
compared fo conventional subtractive manufacturing
procedures. A number of industries have been adopiing 3D
printing technology o produce functioning protetypes as well
as finished products for their specific applications in an
ceonomical and efficient way, since the advancernents in
precision, accuracy, and 30 printable matenials. The develop-
ment of 30 printing technology has also revelutionised the
way clinical care is rendered in the fields of medicine and
dentistry, pﬂ'smin;{, a number of applications thit enhance
therapeutic resul s
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Figure 1. Dherview on (he dilferent masofacloring approsches,
Conveninal appreasches comprising (A1 Formabive, (B) Sehiragtive
manulsciarisg: widely applied sdditive masulacturing methods
Encluding (£ Fesed deposition meedeling (FOML (D) Scleetive laser
sinterimg (S0.%), (E) Stercolithegraphy (5Ll §F) Polyjet and (G}

Bioprinting.

Audditive and subtractive manufacturing technologics are
the two priteary categories. 3D printing. a svnonyim for addi-
tive manufacturing lechnology, enables more specialised and
adaptive uses than subdractive milling. In order 1o repar
damaged tissues and o copy living tissues and organs for
fransplantation, researchers are inveshigating 20 bigprinting
technology.” Dental workflows have undengone a parsdigm
shift a5 o result of some of these printing spplications, Among
the advances in techoolopy that have confributed to this
evolution are stereslithography (SLA ) and digital light proce-
ssing (DL, Fused deposition modellimg (FDM), selective
laser sintering ISLS), selective laser melting (SLM), photo-
polvmer jeiting, power binder printing, and laser bioprinting
are mone 30 printing processes. However, the use of these 30
printing technologies in dentistry is limited dwe to a mumber of
restrictions.”
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Eevalutlopioisg Modern sl Healvheare

Light-cured resin is the mest widely used substance in 3D
pricting technology, The most significant influence on the
development of useful dental 3D printing processes has come
from resin curing technigues.” Four historical eras can be
distinguished in the chronological evolution of curnng
processes.” In "The Early Years (2000-20101." digital light
processing (DLP) technology was first mcroduced. The
technique of precise layer-by-laver printing was introduced
using this technolegy.” ' High-resolutien dental models came
into focus i the second phase, "Advancements in Materials
and Technologes (2011-2005)" which made use of the
stereclithopruphy (SLA) process.” The DLF 3D printer was
introduced during the next phase, "Exponsion of Applications
(201620200, which led to a pgreater vanety of dental
applications,”
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Figwre L Hiscorkeal Timelige of 3- ¥ Printiag

Thiz paper will review the mechamzms of 30 printing
technology and ns apphications m dentistry, meluding the
development of prinfable dental materials, Additonally, an
overview of the unique uses of 3D printing throughout
various dental specinlities will offer a comprehensive view-
point on the technalogy's impact in the dental industry.

Methodology

A Literature Review were performed using theusing the
Medling PubMed and Google Scholar databases with the
Following search keywords: 30 printing, digital hght proce-
ssing, stereslithogrophy, digita] dentistry, dental materials",
and combinotions of the keywords. The reviewed articles
were published betwesn 2012 and 2023, For this review, only
studies or review papers investigating 30 primting techmaology
for dental or medical applications were included . Due to the
nature of this review, no formal evidence-hased quality asses-
amicnt was performed, and the search was limited to the
English lamguage withowt further restrictions.
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Advantages and Disadvantages of 30 Printing Techn-  Applications of 3-I} Printing In Dentisiry

ology . Prosthodontics
+ D Technology AAvanig —— In prosthodontics, three-dimensional prnting has long
L1} i . - g
L. Bwreolithegraphy | Cueck production Production can I'-'Fw' an exceptionally Wl:'&d Hchl.mlf‘"?:}" The _ﬁ:?'!ﬁl' |n|.-|=
(SLA) epecd Precise and | be slower rim prosthesis i produced using l;|1rl.1:::! s well ws indirect
highly accurste compared to technigues in the dental lab or office.” It may be manufa-
Can sccommodare | other printers chured monually, but the manual work's dependence on the
complex desipns Higly post- worker's skill ond several processing sleps may serve as o
Mumerous maerial | procsssing weakness (Om the other hand, processing error may be
cplicns reuiremerss. lowered because CADNVCAM systems are now accessible
o ) for prosthesis fabrication.”” The use of 3D printers in
2. [rigeital Night High speed Arguably lower dentistry is rapidly expanding, and different resins are
processing {DLE) F”':'“"“" ard highly | quality than used fo create orthodomic moedels, surgical guides for
:fl.::nbl:“ai::mwnruln:-: T_IIEEE;ELHE implants, interim crowns, PFM {poscelain Fused to metal)
complex desipns el ke copiings, and BPDHremovable partial denture) fromes. As
Numersus material a result, the production of prosthoses utilizing the 3D
oqlions printing technigue is steadily increasing,
F.1 1
I Fused Cheaper Cinky
depositicn technology thermoplastic
mmedeling (FDM ) Great layer materials.
bonding.
2. Selective laser Can prin Reguires high
:.I:::tl-:-:'l‘:;':.ﬁ:lin.l"_?iﬂr !Eé‘.ﬂem x :::;:mfm:um Figure 3,04 30 printing sy scem (Stratasys), (B) Manuiactured cromwm
r'rl&!liu_t; I:SI.M] Batch prl.u,]m,:hun Llse of Tine . 2 )
Mo supporls powders can Paticnis with severe gag reflex, tumour resection, tempor-
needed he haardous omandibailar joint disorders, or oral abnormalities may find
the denture construction procedure difficult, despite the fact
3, Photopolymer Extremely high Low that de_m_urn- materials and processes have advanced signifi-
]-I:Eti]'l.g I":-'S-ﬂh.llltll:.l'. mechamical |_":'|l1'l'|}'. " Tl -:l-u'n.'l:h:_rlﬂnn!rll of 303 prill!:ng ﬂll‘ld ln[r.u::rﬁd
Can print with propertics seanming lechnologies has made the process of fabrcating
4. Powder binder multiple colors Limited hieat dentures more putent=froendly and faster. In additon, 1t excl-
printing ol one singhe resistance udes conventiona] laboratory mu:nﬂum.whwh mary result in
print. Costly lesser errors and greater flexability. ' According 1o a recent in
maintenance vitro investigation, RPD fromeworks made using SLM prins-
of printer ing fit better than those made using convenfional lost-wax and
heads: metal casting methods"" Because 3D-printed frames offer
Wide range of moee consisbent contact pressure, residual ridge resorption
3 D laser unigue materials miay b less likely More investigation and assessment of the
hio printing (LAB) | High speed Low prosthesis made using the 30 printing process are therefore
printing trwecharibeal necessary." " 3D-printing technology redefines the prosthesis
propertics fabricating procedures and also enhances patient care,
Low
resalution -
High waste of
Oinly option 1o meaterial.
print living colls
and other -
bibomaterials Coathy =
Completely Very specific
L. conditions o
r.|r|.'||..||.|L'vd‘.' 'riill,'.'ll..!
biomsterials

Figure 4, 3- 1 Prindimg In FrosthidenticsFar lalay  Owlay Aol Oy erlay
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2. Orthedontics

In omhodontics nowadayvs, the main application of 3D
printing techpolegy is the creation of erthodontic aligners.
for the westment of malocclusion. With better oral liyg-
ieite and aesthetics, remavable, fransparent aligners are an
alvermative W traditional orthodontic braces.In the past,
abigmers were msde by a thermolforming process with
thermoplastic materals, and 30 printmg methods Tike
SLA or FDM were only utilised for printing models."
However, the intraoral environment and the thermo
forming process itself can change the mafenal's character-
isties, which ultimately impacts how effectively it perf-
orms." Direct 3D-printed aligners have gained popular-
ity recently bocause they provide a better fit, increased
cificacy. and reproducibility without changing the mate-
rial's characteristics.

I gnathelogy, three-dimensional ponting echnelogy is
alsy wsed do treal temporemandibular joeint disorders
{TMDs) The kinematic tracing record is used to digiially
plan the therspeutic position, and o 30 printer can be used
o digitally design and produce cwstomised intraoral
appE'qu_ll'Jn:-:E to mmprove the therapeutic position's preci-
Si00.

The American Sacicty for Testing and Materials defines
A printing as: “the ceeation of an object from 30 model
data by adding laver upon laver, unlike subiractive
manufacturng techniques® "™ The use of stercolithogra.
phic 30 printers in orthodontics has been documented for
surgical puides, occlusal splints, retraction hooks, clear
aliymers, nasoalveodar moulding (NAM) devices, aligner
attachmends, remavable apphan::s Ili:n: pctrvators, ond
craniofncial-dental tissue engineering,”
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Figmra 5, Imlegratid ManuGeturing ol Tirest 3-8 Prinded Chear Alignors

3. Orad Amd Muoxillofacinl Surgery

[ the field of oral and maxillofacial dentistry, additive
manufaciuring technelogy has been utilised for thimy vears
for the creation of models, diagnostics, surgery planning,
surgical guide and ternplate fabrication, amd customised
implant manufaciure. Surgical guides and templates are
created using the acguired CT piciure and CAD software
analvsis of the maxillomandibular defect, much like 30-
printed surgical guides for implant surgery,™ Using computer-
aidded design (CADE o virtual three-dimensional mode] of the
thing 15 created. Anstomy can be segmented to produce viriual

Hidl Talk: O Foovizary-Febpary 2035 4 Wal-17 0 o5 Y B
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30 models (vectonial objects) using the virtual surgical
planning (VEP) teolset. Advanced 30 analysis, planning,
custemised device design, finite slement meshing, and 3D
printing all begin with these models. In order fo cnable
printing, the vectorial object is then exported as a Standard
Triangle Language (STL} file. The printer receives instrec-
tiong from the computer and bawilds the model piece by picee
using astack of extremely thin layers.™!

For surgical assessmend and planning in OMFS, cone-
beam computed tomogrephy (CBCT), 30 imoging software,
and 30 printers are now crucil, improving treatment
accursey and dependability.

By improving fixation accuracy, restoring anatomic
shapes, amd lowening surgical moshidity, 30 printing has imp-
roved the reselis of maxillofacial injuries, Howewver, cases of
acute trauma are time-sensitive, and becawse of the shoe
notice, wsing prnted devices may not be approprate, The
ampund of bone pieces, the degree of dislocation, and the ziie
and direction of fractures can all be identified using virual
simubation, A number of moedels, guides, wemplates, and »
predetermined fixing fechmique can be wsed fo virually
minimise the broken bone segmenis prior o surgery and
transfer the plans to the operatimg room. Grafts can also be
proposed if any bone segments are lost,™!

T e Wepiae] ol te e i e
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Flgmre dod 30 Printimg in Ol Maxiidadacial Surgery

4. Implantology

By optimising and streamlining surgical procedures with
more accuracy and prediciability, 30 prnting technology is
bemng used in mplantobogy o lower surgical nsks and
nerease efficiency. Many metal alloys can be primted 1o
provide o variety of dental components, including superstruc-
fures, screws, abutments, ond dental implant fixtures, The
majority of metal parts ore directly additrvely created using a
vanety of technelogies, including LS, SLM, EBM, and
DMLS. The medical industry has embraced these promising
technologies to create titanium and its alloys Other technolo-
gics, including Polylet printing and metal jetting, can indirc-
ctly prodece metal through additive manofaciuring. PRF
primarily produces cobalt-chromium alloys for use as frame-
works in dental implant superstructures.”™

Through additive manetacturing, metal can be idirectly
produced by other technologies, such as metal jetting and
Polylet printing. PBF's main product 15 cobolt-chromium
alloys, which are used as frameworks in the superstructures of
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dental implants. The advent of advanced digital technology
has led to the design of surgical pusdes using CAD software
based on intraoral scans and cone beam compuwted tomogra-
phy (CBCT), which are subsequently manufactured using a
3D printer. These 3D-prnted surgical guides now have far
higher accuracy attributable to this technology. ™

«n

Figure 7. 5 Printing Techsolopy In Impland Deniisiry

5 Perlodontology

It |'||:r|;:-|h:-||.|i|:~., i pranting can be umed for Eullil,!l.l
gingivectomy and for the regeneration of both soft and hard
tizsues. The creation of 3D-printed scaffulds for the
regenarahon of bath soft and hard hssues bos been the subject
af extensive inveshgation. The sdea behimd additive bioamanu-
tacturing with 30 printing technology is to provide a custom-
ised way 1o replace bone searcity and resorbed periodontal
fissue.

Custoim scaffolds that can be loaded with steim cells and
Fr-.ni'ili-mn_'d |:lr|.'|_'i.u_'“|:.r 1o albow for more intimale inferaction
with hone surfaces are miade |‘||1m-:i'|'.-||: h}' I:|1|'|:vE-|:|ir|1|.':||:1'i|.|n:|.|
prinl'ing. L"-::-lnl'u:n:d oy Eemditiomel seaffolds, (hese bempefils
mity result in o better healing process and more aesthetically
pleasing owtcomaes. Soft tissue regeneration s another
apphication for 30 printing. For keratimsed issae pugmenta-
tion, 3D-printed soft tissue prafis bove recently been con-
struched.

A aesthetic gingivectomy surgical™gwide” tailored 10
each patient can be ercated and produced with the aid of
intraoral scanning and computer-aided design (CATY)
sitfoware, Because of the surgical guide's accursey, precisuo,
and customization, aesthencally pleasing oulcomes can be

obdained, ™
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fi. Endodentics

A0 printing technology has been used in endodontics fora
number of procedures, suwch as autotransplaniation, apicoee-
1oy, access cavity pregaration. teaching, and training. The
areat precision of guided cavity preparation witha 30-printed
access miide has been documsented in numenous research

Cruided apicoectomy, endodontic mcrssurpeny (EMS),
requires a 20-printed surpical gusde (o perform targeted oste-
ofomy and root resection. As in other specialties, the surgical
ouwide is designed and printed based on CBCT and CAD
sofitware, This application of 3D printing technology resulis
in higher accuracy of osteotomics than the traditional free-
hand technique.”™ In addition, 30-printed guides for apicoect-
oy allow for easier inspection of root apices, smaller osteo-
tognikes, lower risk of nerve or sinus perforation, betler root-
end preparation, better healing, and shorter surgical time ™

Figmire 9. Endodentic Applicstssn of 2-13 Prining

. thral And Muoxillofacinl Badiology

3D printing is experiencing significant growth inthe teaching
and leaming process,

Anatomical stroctures, such as the periodontal ligamed
space, zygomatic process of the maxilla and imtermaxillary
SEALING, SWEre n_'|'|r|:t.-_'nl|.'|.| The uze ol 30 prilllu-cl miodels 1%
presen Iz % an :|.||L'r|1:|ln'|.: {11 .ill'llﬁt,:l.il! |.1:-1|.'||r||.."r|.:'i:|.| ]:-h.anlr-rnh
for the preclinical trainng of miroral mdiographic tech-
migues through the combined benefits of supenor mdiogra-
phic projection quality, the possibility of model manipulation
and an affordable price. ™

Figure T Addvamced 3=10 Mol of ansiesmie Srucmures 1a Oral Kadi-
Lot

Future Mrecthons

10 printing 15 becoming progressively more prevalent in
the clental 1|1|‘||45I1"_|.' ﬂ}prin!in“ 1% T:|p1|,|tl_.'1:|.l:i:|1gl|:u,: leael rmvhe
field of computer-aided manufactunng due 1o 115 increased
precision, higher efficiency, and expanding accessibity, We
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may imagine a ime when prostheses and even biomatenals
can be infinitely twilored 1o mest the demands of patients os
prinfing technalogy and printable materials continue to deve-
lop. There are currently initiatives underaken touse 40 pring-
ing to the dental industry, react to outside stimuli like pres-
sure, heat, light, or humidity 1o alter their shage or physical
characteristics even after printing is finished.

The abaliry of 412 printing technology allows 30-printed
mastersals to change their shape over time In responss 1o
environmenta] stimuli like pressure, heat, hghi, or humadity,
Thas gllows the materials to change their physicol qualities or
torm even affer the printing process is finished, Applications
might include printed biomaterials that conform to the precise
shape of a complicated hard tissue defect or o restoration that,
in reaction to iemperature changes, expamds and contracts in
poerfoct harmony with the surrounding tooth strecture.
Depending on the directions in which the technology and
materials evolve, 3D printing will continuwe te play a signifi-
cant pait in the dental field ™

[Niscossion

Al printing is currently widely used in dentistry and has
the potential to provide a wide range of innovative and excit-
ing procedures and methods for producing dental restora-
fions, Although national regulatory agencies have not vet
issued gusdelines for the use of 30 printong in dentistry or sur-
gery, they will eventually need o comgentrate on this technol
ogy in order to establish suitable standards.™ lonita et al.,
20114 stated that the printer with highest resolution that is
commercially available is the pelyjet printer |, where the 320
model ks created. one layer at a time, by the printer heods
jetting layers of liguid photopelymer onto a baild tray, follo-
wied by U light curing. The advantages of polyjet printers
are a wide choice of printing materials with varicties in dens-
iry, hardness, Aexibility, porosity, resolution as fine ag 25
micrpas, fast printing process, and replication of complex
LOOITLELTIEE.

Murphy 5. ¥ etal ., 20014™ concluded that with the ablity
o print cells into the required funchenal 30 complex,
additive monutacturing has grven the held of stem cell freatm-
eniz a new face and 15 being used for regeneration and transpl-
amtation. Zhang et al., 20017 concluded in the shudyvthat the
technigue of fusing cells with AD-primted pelymers to create
3D cell culiures for in vitro discase models or tissae cogineer-
ing drug screening is growing increasingly popular in regen-
erative medicine Revilla Ledn et al., 2017 ztudies have
shown that 30 printing can be successfully emploved for
metal implant prosthesis usimg selective laser meliing and
electrom beam melting

Tion Y etnl, 2021™ concluded in o recent study that cro-
ws midde using 3D printing fit less well than those made with
the plaster madel. This suggests that 3D printing technologies
are new and unlested, therefore processing 30 E{inlﬂd
materials is still contreversial. D4 Fiore et al. 20207 com-
pared pre- and post-ceramic fiving edge gaps in 30-printed
Co-Cr frameworks aind found that the edpe gaps of post-
ceramic Aring were larger, however still Tower than [0 poan
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within the clinically acceptable limit. Jang et ol 2020%
showed in the study that the sceuracy of manufacturing fixed
tezth on 30 printed models was lower than that of raditional
plaster models; bowever, it was still sufficient for clinical
rescarch. Shah. P ot al 2018"™ stated in the stdy that the
paradigm shift from manual 1o digital workflow in endodon-
tics has given nse o an unmatched streamlining of the proce-
dure, greater precizion and accuracy, ameliorating patient
comfort, a breakihrough in regeserative endodonties and
advancing the aperiion akills by training and education. Treg-
ermin et al, 2009 found that when SLM Co-Cralloy frames
were compared with cast or milled RPD frames, the fonmer 1z
regarded as having improved organizotion and mechanical
properties. Chatur-vedi et al. 2020/ concluded in a sthedy that
1 printing improved the coordination of the proximal end,
edge, and interior of the temporary crown, and the effect is
chwvious in the eoclusal anea.

Conclusion

The emergence and revolutionary sdvancement of 30
printing technologies create favourable conditions for the
production of sophisticated machinery in a variety of
industries. 30 printing kas several uses in the dental industry,
cioabling the development of immovative and more efective
procesaes for producing dental products, Creating function-
ing models for diagnesis and surgery is the most significan
wse, followed by a range of implantable devices that can assist
dentizis in offering patients less ivasive, more predictable,
and more afferdable procedures With the ability 10 create
comples geometnc shopes wmi precisely meet the miricae
and inchvidualised needs in the dental field, 31 printing con
employ a growing vanety of moterial types and rely on digital
data fior products with intricote structures, fine structures, and
drawbacks to using mechanical processing technology. High
material wilization and the ability to create intricate geomes-
ric pattemns are two benefits of using 30 prnting technaolagy
and CAD software that is based on 30 imaging and model-
ling.

A0 prntimge bas i great deal of educaional pedential in all
of the: main dentil specialings, Compared (o the stereotypical
acrylic or typodont models, & provides the surgeon with o
mors subjective view of the bone and teeth. The freedom to
muadify the physical properties of additively created maten-
als, alonp with technological and material sdvancements,
gives traimees the chance 1o improve their operative and
proprioceptive skills.Overall, 20 printing-based technologics
have a tremendous potential (o0 transform rescarch, freatment
methodology, and educational streams of dentistry amelioras-
ing oral health care.
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The remarkable speed with which computer science has advanced over the last two
decades, morecent decades, intelligent machines and computer programs have been
developed and implemented with the ability fo evaluste data and execute copnitive
processes simikar to those of human logic and reasoning, such as problem solving and
decision moking. In recent years, translotionnl use of artificinl mtelbgence in the field of
medicine have attrocted much interest. a subset of machine leorning that has shown to be
the most effective when applicd to image processing and has been tested as a powerful
dingnostie support tool through automated anolysis of rndiographic'photographic images,
as well as podential future applications of artificial imelligence in the feld of oral and
maxillefacial surgery. The purpose of this study is to look at recent dental research that has
stisdicd at machine leaming. We examine the curment issucs and selutions in the clinical use
of machine learning in maxillofacial cysis and tomoers, maxillofacial defect reconstruction,
orthognathic surgery, dental implang, Th ssternal derangements, and mandibular canal

detection in this siudy.

keywords : Artficial Intelligence, Machine Learming, maxillofacial cysts and tumors,

orthognathic surgery.
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Introduction

n recent years, the use of deep
machine learning. an artificial

intelligence branch, has been a
rising subject of interest in prognostic med-
icine. Decp machine leaming has becn
cmployed 1o assess imaging and build
models aiding docters in making better
decisions 1 enhabce patient pulcomes,
Artificial mitelligence (A1) and deep learn-
ing hivve tremendosis pobential in medicm:
und oral-maxilbofical surgery. The climical
use of Al in diagnostic and prognostic
prediction may alter stondard of care, much
as current medical mmaging transformed
hiow clinicions sce anatemy ond disease’,

Manwy important anatomical compo-
pents such as the maxillofacial bone, paro-
tid gland, Facial nerve, and major vessels
are found i the oral and maxillofacial
region, To comprebend the 3D spatial
relationships among these anstomical
components, doctors regulardy perform CT,
MEL, ond other radiological fests. Ropid
expansion in the ameunt and complexity of
medical imaging dota is unavoidable,
resulting in increased stress for physicians,
The clinical application of Al in diagnostic

and prognostic predictability may alter
stundard of care, just as currend medical
imaging fransformed how doctors see
anatomy and pathologyl. Today, Al is
employed io detect malignant tamors of the
tongue, assess facial attractiveness for
cosmetic surgery. and identify mandibular
canal involvement in dentoalveolar
AUrgETy

Even though these technologies have
thi potential to reduce variation in medical
care and reduce medical ermors, they are
still b be shown in pracnce.

I terms of present Al uses in surgery, it
15 reasonable to predict that surgeons and
Al will collaborate closely in the near
fwiure. In the case of erthognathic surgery,
it's interesting considering bow Al could
help humans develop treatment plans and
whial its lnmigations are’,

As @ result, it is critical for surpeons 1o
acquire a basic understanding of Al in order

HWew tigiredhis arviele « Talhia el - Heal Talk & koiomal
wtChnical Dewtistry. 1235 Al in Cral and Maxiliatonl
Surgery 1 A Beview In Hid Talk & fourrsd of Clinseal
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to comprehend how st may effect healtheare and o evaluate
how they might interact with this technology. Introduction 1o
artihicial intelligence by highlighbing four mam subtypes, 1]
machine learning, 2} natural language processing, 3] artificial
neural networks, amd 4) computer vision — as well as its
limitations and futwre implications for surgeons.

Machine Learaing (ML)
Machine learmng systems are self-improving and
lenrming programmes that can evaluate medical resulis

autematically and present them wiath o probabilistec degres of

accuracy. ML algorithms can make decisions using the
tollowing algorithms and methods: supervised learning,
unsupervised learning, semi-supervised learning. and
reinforced leaming®’.

Natuwral Language Processing (MLP)

Speech recogmtion and langeage assessment wsing
vanuous approaches are reterred to ps NLP: Ths technology 15
effective tor clinical decision trials, supporting and analy=ing
unsiructured data. T is alse uiilized For putomated coding and
mainiaining patient clinical documentation’,

Artificial Nearal Metwaorks (ANN)

Acrtificial Meursl Networks (AMNNs)drw insprration from
the human brain’s neursl strseture, emploving backpropa-
gahion and leyers, maluding impot, hidden, and oatpul Layvers,
o function, The best weight comesponding to bond strength in
human brain neuron ensures that the optemal path s procured
through ANM by training it with vast quantities of daga”,
Computer Vision

Computer visiom refers o oa machme's abihty 1w compre:
hend photos and videos, and recent developments have
allowed robots to achicve human-level capobilities in arcos
hke object and scene recogmition, 24 Image acquisition ond
interpredation in oxial imaging, a5 well as computer-aded
diggmostics, image-guided surgery, ond virtunl colonoscogy,
are all examples of important healthcare-related computer
vision work. 25 Initially motivated by statistical signal
proccssing, the discipline has recently transifioned towand
moere data-imtensive ML technigques, such as neural
netwaorks 26, with adapiation into new applicationss.

Implementation Alin orel andd maxillefacial surgery
| _Mandibular canal detection

The TAN's position is critical for implant placement, thind
melar extraction. and a variety of other craniofacial
aperations, including arthognathic surgery. Any injury to the
[AM might cawse numbness and discomifort o andividusals,
The mandibuelar canal plavs a crucial pole in il.ii].HHﬁ:n:uillH_
vaseular and nerggreniG desorders related o the neive,
detecting lesions nearby, and planning oral and maxillofscial
prosedures. Gloma Hyunpung e et al, in 2020 conducited o
study, o5 preliminary resgarch for o dental seamentation
automation tool, he used work-in-progress automation
software to conduct experiments with models based on 21
SpgMet, 2D and 30 U-Mets. In companson o earlier U-Met
varigtions, the 20D U-Met with neighbouring photos has a
wierldwide ascuracy of 082, The worldwide accuracy of the
2D SeaMet weas 0,96, and the global accuracy of the 30 L -Met
was .99, Through deep learning, the automatic canal
detection technology will help dentists plan more efficient

W o e sl MaclsEaciad Surgery @A Hevies

freatments and reduce patient discomtort, The authors
anteipste that auwtomated and aceurate detection of the
mandibular canal by dental mmaging software using deep
learning, o topic for future research, will greatly enhance
clinical diagnosis and treatment planning This research mighi
b seen as a preliminary report 1o inspire 8 new possibility o
use deep leaming to separate tiny and complicated structures
using CBCT piciurest

The |'|g_.:|.|r-:,: from Gloria Hf""““"'i': Kwak et al, t:ll?llr
illustrates the segmentation catcomes for an image lce of the
2nd modar using vanous models, The first image (A presents
the ground ruth mask, which serves as the reference stamdard
tor sccurate segmentation. The second nmage (B) shows the
segmentation result generoted by o 2D ScgMNet model,
highlighting its approach 1¢ delineating the molar stnactures,
Follewing this, the third image (C) displavs the segmentation
result fromm a 20 U-MNet model, known for its encoder-decoder
architecture that aims to capture fine details and spatial
context. Lastly, the fourth image (D depicts the segmentation
result from a 30 U-Met model, which extends the L-Met
architectere o three dimensions, thereby leveraging
villumetrie information 10 |'|||l|,:|:||!i::||l:|.' enhamee segmenlalien
accuraey and conbimueity across image shices, Each mosdels
segmentation performance can be viswally compared 1o
assess their respective sirgngths and weaknesses m acocurately
identifying and delineating the molar struciure

] i i Il
RETT ] Bl lichg C TR
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Figure 1: Dasplays the sqpmintalion safceoes for i iimage dlice
leatmring the Ind nsalar. Froms lelf to vighe, the Hgwre ineledes: () the
grousd druch mask; (B i sepgneemiation result frem a 20 5egNet mesd el
() thee sepmyestation resuli frem o 20D UsMNet maded; and (D) tbe
sepmemtadion resudi from a 50 L -Ned model.
2, Temporomandibolar Internal Derangements

Intermal derangements of the termporomandibular joind
{ThJ1 have historically posed diagrestic challenges, making
them a suitable candidate for assessing the effectivencss of
artificial neural networks in subgroup diagnosis. Burcw Bas el
al., trained newral networks 1o perform the job wsing the
chimical symploms and eventual diagnoses of hundreds of
similar derangements, The Andings convincingly
demonstrated the utility of these networks, ANN found sight
examples that were climcally nommal on both sides, The
sensitivity and specificity of AMNM were 80 percent and 95
percent, respectively, lor detecting unilateral anfervor disc
displacement with reduction (ADDwE; chicking). AMN has o
sensitivity and specificity of &% poercent and 91 percent,
respectively. in identifving unilateral anterior disc
displacement without reduction (ADDwoR; lockingh. AMNN
had a sensitivity of 37% and a specificity of 100% in
identifying bilateral ADDwoR, ANMN has 100% sensinivity
ol Mok e
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and 39 percent specificity m identifing bilaternl ADDwR,
The sensitivily and specificity of ANMN were 44 percent and 93
percent, respectively, inrecognizing instances of ADDwE on
one side and ADDwoR on the other side. The use of artificial
neural networks (ANMNE) to dingnose TWD 1D subtypes might
be o beneficial complementary diagnostic approach,
capecially for dentisis. [ is advised that more research be
condected, including complex petwork meedels that integrate
clinical data and sadiographic images”

| | s
e

Figmre 1 ; This fgore shows the siruciure of o fecd-lorward, bscke:
propagatisn artificial neursl metwork. The labels indicate varions inpuds
amil ouipals related to e peevement angd joinl conditions: Dev L aml
Dev R wpreseml ey iatiny T Ehe 1ol aal eight sides, réspociively; L1
amil RLap reler bo beft and pight lareeal nsvemscais; MaX dempslos navi-
mal mo@Eth opeaing: Purclis inidbares & purely linear vialee: Soud L amil
Suumdd H signidy the presence or absence of clicking ssunds in the left amd
righd jodnts; Tamh stands for the tasgest sigmold fonction; and VasL asd
YasR represent the visual anabeg scale valwes for the keft and right
femporomandibslar joinls,

Figure 2 illustrates an artificial newral netwaork (AMN)
designed with three Layers: an input laves, a hidden layves, and
an output layer. The input layver has 9 npewrons, each
cormespomnding 0 one of the @ mnpuis the network needs o
classify. The hidden layer contains 18 neurons, which process
the information received from the input laver, Finally, the
caitput fayver has o simgle neorem, which provides the final
classification decision based on the processed inpot. This
specific architecture was chosen becouse 1t 15 capable of
approximating any function, even if the function hos a finike
number of abrupt changes or discontinuities. This means the
network can learn and mode] complex relationships. within
the data with high precision. The network was used to make 9
distinect decisions, cach corresponding 1o one of the 9 inputs,
cfectively classifying them based on the learmed pattemns and
relationships".

3. Malignant Tumors

As the past due-degree mlment has poor analysis, early
detection is important in Oral Cancer patients. The records
acquired from cytelogy photes, flucrescent snap shots, CT
snap shots, and depth of invasion may be uilized in Al
studving gear, and OC may be recognized speedy with greater
accwracy. From our amassed listing of aicles, 6 aticles
suggested the utility of Al-based automated models for
diggnosing Oral Cancer, Multiple studies have achieved
early-stage detection of arl cancer, which can originate from
varnons subesites i the oral cavity like the tongue and buccal
mvcesa, This heterogensity of oral malignant mcrense makes
it difficult to be analvzed,

Sunmy et al. carmied out & study by using Artificial newral

Hidl Talk: O Foovizary-Febpary 2035 4 Wal-17 0 o5 Y B

networks for early detection of Oral Cancer, using tele
cyvtology (TC), thot's digiteation of the ovtology =hdes11,
The efficacy of Al was as compare with traditional cytology
and histology: eleven, 981 prepossessed pix have been leaded
for Al analysis, primanly bosed on the hazard siratification
version. outcomes showed an accuracy of B0-84% in
diagnosis. The AMM-Implicd version showed improved
malignant detection accuracy to ninety three percent and a
potentially malighant lesion o seventy three percent. The
siudy emploved a less invasive brush biopsy method for
pattern collectson, which should also be considered when
detecting cancer,

detnils the workflow for using image processing and o
neural network (AMNM) o automate diagnosis. The process
begins with the complete workfow (a). which outlines the
system wsed to analyze tele-cviology images. In this svstem,
ciells are first extracted from the images and then processed by
a neusal network. The nebwork aggregates the data from all
the cells of a patient to develop a risk stratification model,
which helps i assessing the patient's condition,

The pre=processing steps (b) are crucial Tor preparmgz the
imiges for analysis, This involves several stages: first, the
Field of Yeew (FOV) 15 extructed from the tele-cytology
images 1o focus on the relevant arcps. Mext, cellular mosses
that contrast with the background are identified. Connected
Regions of Interest (RO1s) are then separated. and any
artifacts cutside these RO0s are removed. Finally, cell ROs
are isolated to ensure that oaly relevant data is used for
analysis,

The graph () provades insighits inio the performance of the
ANN dunng s triming phase, I shows the validation
aceurisy of the network over 4, (M irining epochs, reflecting
how well the model leamed to process and classify the dato
from the images. This training accuracy s a key indicator of
the system's eflectiveness i diagnosing hased on the
processed images,

B E N

Figure 3 2 Churlines the process of usisg imapge preccaing and o acaral
metvenrk {ANN) bar diagaosis. First, cells are exiracted from imapges and
amalymed by dhe neursl network 1o creste o risk model. The presproees.
ing steps include croppieg the images. Gnding and dsolating cell regions,
amd remsving uswanbed artifacts. The graph shams hew accarate tbe
8NN was doring fraining over 4, 0k ey cles.

Jevara et al, conducted a sty wherein Cheal Cancer was
identified based totally on a regression-based deep-studying
algorithm for the churactenzation of oml malignant growth",
A CMMN-based deep leaming algarithm was developed for o
computer-aided oral cancer detechon device, and it analyzed
1k hyperspectral images (HIS). The stady observed & 91 4%
sensitivity i detecting cancerous lesions using a regression-
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based algonithm, comparing the results to o taditonal
algorithm with the sume images, The excellence of disgnosis
was ndvanced for the proposed version of the alporthm, as
compared o the conventional
4. Maxillofacial evsts and benlgn tumors

There iz & need For precise compiter-assisted diagnostic
fechnigues fo relieve climcians effort and potennally lower
the price of varous expert diagnostic opinions ',

The mnyority of research on odontogenic cyst classifica-

tion has been based on histolegical characteristics and other
clinical considerations”.

Li ef al, guantified PCWA+ cells in odonotogenie kesato-
cysts and radicular cysts using image analyvtic technigues”

Using o semi-sutomated image processing method,
Landini segmented H&E stained histopathelogy pictures of
adontogenic keratocysts and radicular cyss into theoretical
cell arcas o derve vanous morphometric chamctenstics of
individual cells that have been shown o be effective in identi-
Fring radicular cvsts from edontogenic keratocysts {necurate
classification 95% of the time), although not keratocyst
subtvpes (60 percent accurate classification) .

Han et al, compared two tepes of odontogenic kerocysis
and radicular cysts, using o cascade of Haar classifiers”, They
reporied similor categonzation rotes o that of Landin's
carhieririal, Le. 100 percent for recognizing the difference bei-
wigen keratooysts and mdicular cvsts and 60 percent for the
difference berareen the tao forms of keratocvsis,

5. Owrthognathic Surgers

Prepacing patients for orhognathoe operatsons can be a
nme=consuming process that involves both climcal and labor-
atory investigations, The classic procedures necessitate the
creation of acryhie splints that surgeons utilize as intracpera-
tove puidance. This 18 prone to ermors dee fo dimensional
changes in the materals utilized a5 a result of intrinsie qualit-
ies ormay fracture as o result of pressure. Woo et al.” designed
a st of surgical robotic arms that transpened data from the
virtual screen fo the operating roem. The robotic arm was
created largely o help the surgeons during the surgery. The
arm of the robod could wsdergo movements af & degrees. On-
actest inovaments that fecused on a single spot were called
ol centre points, The axis movements were parlommed
around @ virtual replica of the maxillomandibular complex,
Orverall, the pawbone movements were extremely precize and
predictable,

During repositioning of the scgments, mandibular opera-
tions are frequently linked with movement of the condylar
heads. They have the potential 10 lead to the development of
he condylar sags afier surgery. Lee ef al.” developed an
electromagnetic tracker that could record condylar head mow-
ciments in real time. 30 coronzl and sagistal scans were also
uselful for determining the positeen of the condylar heads in
the fossa,

Artithicial intelligence hos also been investignted for the
production of surgical splints. Elnagar et al.” constructed a
3D dingnostic model for dingnosis as well as a virtual
arthedontic-orthognathic treatment plan in their study, The
model was created by combining scanning and CBCT pict-
ures to ereate a single model. Ax a resuli of the findings, a 3D
aplint was created using 3D printing as an inraoperative

reference for surgeons,

The mmpact of digital solutions on surgical-orthodontic
protecols spons four key domains (Figure 43, Firstly, Al-
enhanced maxillefacial imagery improves diagnostic
precision, allowing for better analysis and visualization of
paticnt data. Secondly, treatment planning benchits from the
use of A0 models, which provide a compeehensive view ofthe
patients anatomical structueres and help in creating detailed
treatment plans, Thindly, CAIVCAM technology facilitates
the manufacire figure 4, Digial workflow on surgical-
orthedontic protocels, of custom orthodomtic and surgical
apphiances, enhancing the precision and Gt of these ools,
Lastly, therapeatic follew-op is improved throngh the use of
image superimposing techoiques, which allow for finer
interyval comparison of treatment resulis. The fellowing part is
taken from Bouletreau P, et al.'s article Artificial Inkelligence;
Applications in Orthognathic Surgery.”

a. Maxillofacial Imagery

Al plays o sigmificant role in oplimizmg the acquisition
and processing of maxillofacial data, It enhonces the quality
of images by improving the signal-to-noise rato and reducing
radiption doses. Al also nids in the interpretation of these
images by enobling efficient 30 reconstructions and superim-
posing vartous diagnostic teols like CBCT. digital photogr-
aphy, and intra-oral scanmers. This helps inidentifying and

caleulating  dunensions, erucial for treatments such as
obatructive sleep apred, Al can also autormate cephalometnic
analyses, providing a comprehensive 30 view of a patient’s
dento-fiscial characterishics, which is essential for accunate
dhmgnosis and treatment planning,”

b, Treatment Planning

Surgical-onhodontic planning requires collaboration
botween the surgeon and osthodontis, taking bto scoment
both long-teem orthodontic and short-term surgical processes.
Mvigital treatment planning software, enhanced by machine
learning, Facilitates this process by replacing tradinonal
methads with dynamic virtual zetups, These 1wols enable the
visulization of therapeutic objectives and the role of each
infervention, Improving communicotion and planning smong
multidisciplinary teams, They alse help in explaining proced-
ures Lo patients, enhancing their understanding and involye-
mend in the treatment process.

e CADMCAM Technology

In orthogmathie surgery, CAINCAM techoology has
advinced treatment planming and iransfer methods, Yl
Surgical Planning (V5P extends traditional methods, provi-
ding o powerlul 100l for complex cases like facial asvmme-
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trics, CAIVUAM technology alse mcludes sungical sphints,
paticnt-specific ttanium miniplates, and surgical navigation,
all of which enhance the precision and effectiveness of
clinical applications.”

d. Treatment Follow-ap

Al significantly enbances treatment Tollow-up by
allowing For the supenmposition of digial mmages, which
helps in visualrng and guanhifiing treatment impacts on
anatomicnl stractures. This aids prachtioners 1 validating
treptmient plans and evaluating altematives, Al tools also
enable the supenmpoesition of dental arch movements and the
combination of digital photography with 30 models, provi-
ding a dynamic view of treatment progression. In
orthegnathic surgery, Al's ability to automate geometric
morphometric tools and supcfimpose X-ray images is
particularly useful, especially in procedurcs like mandibular
advancement surgery, where accurace and detailed imaging is
critical”

6. [dental Implents

Acrtificial intelligence algerithms can be used fo identify
dental implants using radiographic images. forecast impland
survival, andassistin the design of dental implants.

Lee and Jeong22 rammed a deep CHN model wsing a data
set of 10 770 radiographic pictures from three different amp-
land types, The authors contrasted the examiners’ implam
recopnition abilities (board-certified perodontists and the Al
model} as well as the radiographic picture used: penapical,
panoramic, or bath mmapes. lmplant recognihon acguracy
vaned across the three types of implants studied, however
when both periapical and panoramic photos were wsed for
baoth the Al model and the periodontists, higher specificity and
sensifivity were reperted.

Lietal™ wsed an Al aystem o caleulate the stress af the
implant-bone contact by aking into account three implant
design varables: implant length, thread fength, and thread
pitch. The Al model aimed 1o reduce stress ot the implant-
bone interface by optimizing implant design vanables, When
compared to the FEA maodel, the siress al the implami-bone
interface was reduced by 36.6% in this study.

By substituting FEA computations with an anificial newral
network (AMNY paired with genctic algorithims, Boy et al24
intended w optimize implane design poosity, lengtl, and
diameter,

7. Rubatic Surgery

The FDA approved Transoral Robotic Surgery { TORS)in
2004, marking a significant shifi in the treatment approach for
head and neck cancers. TORS has become the primary
treatment for carly-stage oropharvngeal cancer and can also
be recommended for minimally invasive resections of
laryngeal and hypopharyngeal tumors,

Costantmo A et ol conducted a study i which Six machime
learming prediction moddels were crented and tested 1o predict
the hkehhood of surgmical margin posiivity in TORS patients,
utilizing the clinical features of 14 patients, The ML algon-
thims demonstrated strong specificity and negative predictive
value (WPY). cnabling the preoperative identification of
patients at lower risk of positive margins. External validation
cohorts are cesential o validate our findings amd enhance the
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accuraey of these ML models in the future, Furthermore,
prospective studies are necessary 10 0ssess the potential of
these models fo personalize patient treatment bosed on
individunl risk estimates within the precision medicine
framewaork in head and neck oncology. ™

8. Surgical Simulation

Fecent sdvapcements n artificial intelligence (Al
technology have significantly improved surgical simlators,
elevating their precision and functionalities. These simulifors
are naw mare commanly integrated ke contemporary medi-
cal practice to aid in preoperative plarming and cnrich the
hands-on training of surgeons. The integration of state-of-the-
art Al technology enables simuolators fo ofler personalized
feedback to users and autorsate an imimersive surgical envir-
cnmcnt for visualizing paticnt aatonmy.

Park 11 et al i their review concluded thar Al haz the
perentinl oo improve songical simuelators and expand their
capabihites, They have discussed how Al enhances varous
aspects of surgical simulation, reviewed existing literature
and FDA/CE-ppproved products, and outlingd the current
status of Al in surgical simulations with suggestions for future
clinical use. IUs promising to see clineal evidence and techn-
alogical reports confirming the effectiveness of Al-supported
surgical simulators. However, challenges to widespread com-
mercizlization, such as high implementation and production
costs, limited evidence demonstrating superiority, and inhe-
rent technological limitations, persist. Therefore, we cmpha-
gime the need for fusther clinical agsesament of Al-supported
surgical simulaors w suppon the development of a.];T-rm.-L-cl
devices and advamce surgical educition into a new era,
Discussion

The majority of artificial intelligence algorithms develo-
ped by mumerous awthors over the years were created to addr-
ass diverse climical problems in various sectors of medicine,
The establishiment of an integrated digital workfow system
for the demtal business that uses arificial mielligence is
planmed 1o be the next initiative™ ™

These Al systems are capable of sutomatically producing
patient specific analysis and treptment on entering valid
datasets which imclude history, 200 and 30 scans and photo-
graphs. The clinician can thus obtaina [urE,c database wpdated
in real twme improving the quality of work™.

Although Al-based algorithms cannot completely replace
the clinicians function in the dizgeosis of oral diseases, clinic-
Jme rnighl L'Ql'li'l.inl'r-.' beneie from ming artificsal i1|.1t:||'ig|..-:|1.r..:|.'
1o get @ secomad opimion in a matter of seconds awd assist
patients™",

To ease the testing of this novel technology in clinical
practice, more clinical irials should be sponsored in the
Future =",

Conelusion

Artificial intelligence has o kot of promise in OMFZ,
Artithcial infelligence 15 highty valuable in OMFS for corly
diggrosis and treatment plannmg, especially when assessing
clinical photographs, denfal X-rays, and various intra-oral
and extra-oral images. In practice, OMFS greatly benefits
from technelogical support. Because there is stll ne standard
of quality: In reality, if patients see many clinicians, they
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mught have different perspectives, All of this will result in an
individual treptment plan for each patient. From planning 1o
therapy and follow-up, the patient is assisted by software,
This program will b able 10 learn autonomounsly and, as o
result, increase its perfonmance from time fo time As o result,
Al assists clinicizns in improving the accuracy of their
diggnoses amd saving time.

To propecly wilize the benefits of AL it s necessary 10

combing inftellect, objectivity, amd common sense, mto an
sdequate leaming process,
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Abstract

The color of gingiva varies in different individuals and is assumed 1o be correlated 1o
ethnic and racial backgrounds, Melanin i3 the natural pigment causing gingival picmenta-
tien, Ciangival hyperpigmentation is common in most of the individuals, Theugh i iz
harmless but 1115 o senous aesthehc concern in individuals especially with gummy smile, In
such cases gimgival depigmentation is a treatment of choice when mdividuals demand it for
their sesthetic satisfaction. This article shows gingival depigmentation for the correction of

hyperpigmented gingiva using electrocoutery,

Keywords: Melanin, Hyperpigmentation, Gingival depigmentation , Aesthetic dentistry.

Intraduction

beautiful smile 15 not only age-

ompanied by o besutiful denti-

tion but also by on pesthetic
gingiva. Hence, gingival fissues are very
crucial part of a pleasing smile’. Gingival
by perpigmentation 15 very COmmomn in most
of the individuals, It meay range from physi-
ologic reasons (racial pigmentation) to
pathologic reasons (Addison’s discase,
melanoma, Kaposi sarcoma ete. ). The gin-
gival color prmarily depends upon stz and
number of vasculare, degree of kerating-
zation, epithelinl thickness and the pig-
ments within the gingival epithelium,’
Melanin is the most frequent brown colored
. non-hemoglobin denved notural pigment
resulting in gingival pigmentation, Caro-
tene, reduced hemoglobin and cxyhemog-
fobin are also the pigments confributing o
the normal color of the oral mucosa’. The
degree of pigmentation varies {from one
individual to ansther and is mainly gover-
ned By the melanoblastic activities, Melan-
oeyles ane the dendrtic cells of newroec-
todermal origin present in the basal layer
ansl the spimoss faver of the gingival epithe-
lium’, The process of pigmentation inclu-
des an sctivation phase, syothesis phase
and expression phase. In the activation
phasge, melanecytes are stimulated by
factors like sunfight, stress hormones efc.
and leading to the production of melan-
ocvie stimulating hormone{a chemical
messengery. In the svnthesis phase, these
melanocytes synthesize melanin in the
organelles called melanosoimes. This proc-

e finkes place when the enzyme trmosinase
converts the amino acids into dehydroxwp-
henylaloning DOPA)} molecule, Tyrosimase
then converts DOPA ivo secondary chemi-
cal dopaguinone. Dopaguinons alter a
series of reactions converted into eume-
lanin {dark} or pheomelaninglight). In the
cxpression phase, the melanosomes trans-
ferred to keratinocytes which are the skin
cella located abowe melanocytes in the
epidermis, A fter this, the melanin colos eve-
nivally become visible on the surface™”,
The eardier stucies have shown that there is
no significont difference exists in the
denstty of distribution ameong the Light
skinned individuals and dark skinned
individuals ” Gingival pigmentation is pre-
sented as a diffuse, purplish discoloration
ar brown ard light brown or black patches
or sirige of imegularly shaped. The attached
gingiva is the most commen site of such
pigmentation” " .Gingival hyperpigment-
ation is harmless but is correction is
demanded by most of the individuals for
their aesthetic satisfacivon as many indivi-
cluals consider their dark colored gums 1w
be unesthetic". Gingival depigmentation is
a pertodontal plastic procedure which
include removal or reduction of hyperpig-
mentation of gingiva by using various met-
hods such as comwentional methods like

Weww dun g e dhvks arviede 1 Yad ey ee sl -Heal Talk & bamal
af Chuicsd Dentistry, (30231 Pk Assthebios-A, Do
Rt of Cingival Dopignenintarn Ui Elecirocaieny
Pt 16 Heal Tk & Jodimal of Climcal Dentiowny {Val
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surgical scalpel technigue, mingrval abrasion, chemical met-
hods using chemical agents like phenols, aleohols, ascorbic
acid. cryosurgery, by electrocautery and laser depigment-
ation. By understanding the distribution of pigmentation ; one
can help in deciding the better treatment strategics - In this
article gingival depigmentation was done 1o achicve satisfac-
tory acsthetic guicome by using electrocautery,
Case Report

A 22 vear old male patrent reposted to the Department of
Periodomiology wath the chiel complaim of blackish gums
while smuling owing o poor acsthetics (fig Ay Patient’s
historcal accounts mdicated that 11 had existed since chald-
hood. Chverall, the patient’s oral hygiens was healthy& good,
litinlly, scaling was done and gimgival depipmentation wsing
electrocoutery was opted as treatment modality. Following
the administration of local anesthetic solution leep, diamond
shaped electrode and needle electrodes were used (fig B).
Coagulation was done using ball electredes. Controlled
brushing strokes were used with light gradwal movement of
the tip. Repeated and prolonged application of electrode 1o the
tisswes was avoided as it causes undesired tisswe destrsetion,
A clean field with minimal bleeding was mainiained iﬁg (.
The surgical area was covered with a persdontal dress-
ingicoe=pack) for | week (fig D) and posioperative mstre:
tons were given, For the management of pain, analgesic was
preseribed, The pock was removed after 1 week and the
surgical aren wos examined. The healing was uneventful
without any postoperative complications (fig E) The gingiva
appeared pink and healthy giving a normal appearance (fig E).
The patient was very much impressed with the pleasing
aesthetic outeorme.
Figures (A-E)

A. Pri- Dhparatively

H. Durisg Sargery

Pink Aesibieree A Ui Begar) of UGlngival Deplgsenaman Lsing Flecoracastery Metfod

. AT Sarpery

I Coe-pack Flaced

E. Pest Operarively {after | week)

Discussion

Esthetic dentistry is a recently emerging branch”. In nor-
mal healthy persons, gingival color has wide variations”, The
foremost indication for depigmentation is individual's
demand for the improvermnent of esthetics”. It can be achieved
using waricus methods sweh as scalpel seraping method, ging-
ivectomy, chemical cauterization, gingival abrasion, cryosur-
gery, electrosurgery and laser therapy™ ™, The use of scalpel
For depigmentation is mesi sconomical but conses wpleagan
|'|-|En|:|.||r!||:|;I .. F.|E4.:[n:'||.‘.uu[Er!r' |ws 1% o |1n1i1illi|:_mﬁ HLY il$ |'||_-|.p'||.|-
ngred e eauses undesired tssue destriction due o bea
accurmulation. However, minmmal bleedimg is there while us-
ing electirocautery’”, The technique selection shoukd be based
aon the clinical expenence and patient’s acceptance &
affordability™ . In this particular case, the depigmentation
was done using electrocawery ond gave satisfoctory resulis,
Wi found  this method relatively simple. versatile | effective
and required minimwm time and effort
Conclusion

Hyperpigmentation of gingiva is a common acsthetic pro-
blem' Warious treatment modalities available for depigmen-
tation of gingiva which vields better resulis”, However, the
most imporiant factor for determaning the freatment of ging-
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wval hyperpigmentation is the type of pigmentation, experise
of clinician. patient’s acceptunce of treatment procedure, its
- et [T )

prevalence and its aesthetic imporance . In future, even if

gingival repigmentation occurs in this patient, the same pro-

cedure could be repeated as repigmentation is & commoan

problem in such cases™. However, the depigmentation per-

farrmed in this case was successful and patient was also fully

satisfied with the resulis. Hence, it ¢an be concluded that

depigmentation of gingiva using electrocautery 5 sumple,

easy and provedes mmimal discomlon w the patiemt with

sesthetically pleasing results,
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Implant therapy s ioday widely regarded as a relinble freatment option to replace
missing feeth, bodh for function and acsthetics. Dental implants may be used to replace
single teeth, replace multiple teeth, or provide abutments for complete dentures or partials,
This topic focuses on the placement of single-toeth dental implants. The comect surgical
placement of a demtal implant & mandatory o obtain the adeal aesthetic result, Only
through proper treatment planning can the correct position and number of implants be
determined. Before surgical placement of a dental implant, the adequate hard and soft
tissuge must be avidlable, The clinrian must consider the time needed for implang integra-
tiom and sofi-tissue healing, creation of emorgence profles, occlusal forces in relationship
toprogressive boanding, and occhesal forces on the final restoration
Keywords-Tmplant, Acsthetic Zone, Abutment, Prosthesis

Imtroduction

chabilitation of esthetic zone
with dental implanis is a
vencrable challenge. Compared

to traditional methods, implants offer
distinet advantages. Tmplants allow for the
creation of restorations that closely mine
natural teeth, enhancing both assthetics and
Tunctionaliny'.

Previously, hmited bone avalability,
expeciilly in the anferior mandible, impe-
ded mplant placement, Today, prosthetis
requirements primarily guide implani
posttioning. reflecting the evolving appro-
ach of implant dentistry in addressing
esthetic concerns in the anterior 2one’,

Advancemeents in dental implant ther-
apy have led fo consistent success rafcs,
ensuring predictable reatment outcoames,
These innovations represent a significand
evalution in the field, characterized by imp-
roved technigues and materials, Patiens
can now confidently opt for implant treat-
mient, knawing they can rely on dependable
results, This progress underscores the
growing trust in dental implants g g reliable
solution for tooth replacement, marking a
significant milestone in modern dentistry's
quest for excellence™.

The importance of anterior maxilia is
amplificd dwe to ifts promimcnt visibility
Withahigh lip line, the smile becones mose

exposed. heighiening the demond for
esthetic perfection. Certain gxperts
highlight the necessity of balancing the
function and esthetics in this arca.
Achieving an ideal outcome here not only
restores functioaality bar also significantly
enhances the individual's confidence and
overall quality of life™".

Develsping and optimal emergence
profile for implant supporied prosthesis in
mesthetic zone necessitates employing bone
regenerative mateninls, soft tissue augmen-
totion and appropriate abutments,

This case report underscores the wdeal
implant positioning in the maxillory aesth-
ctic region yielding enhanced structural
integrity and prosthetic appear-ance that
integrate with the satural dentition.

Case Report

A The-year-oldfemale patient presented to
clinie with chief complamt of loss of upper
Fromt teeth due ke trauma simee 2 year hack,
i detasled intra oral examination revealed
that missing teeth on 21 regrons, Pakent wis

Howe in cie Ghis sedicle = Goplta of ol - Hea! Talk A
Joumal of Clingcal Dexaisiry. (2023}, Esbancimg
Anterior Moxillary Estheties: A Case Report. In
Head Talk A foumal of Chinical Dendistey (Val. 17,
Hummber 1. pp. -1k Sonedo. hitpsidoiorg'-
10 5TR ] o, | 489 501
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wigaring remavable portial denture for Last 2 vears. The pptient
was in good health with mon-contributory medical history,
normal oral hyvgiene and a sirong desire o restore the area
with a permanent fixed prosthesis. Implant Swiss impland
w.rt 2 bwas planned.(Fig. 1]

Figmre 1; Pre-ope ratine JOPA

Swrgical Procedure

The surgical procedure was performed in serile surgical
ficld. Preoperative decontamination of oral cavity with
chlorhexidine 0.2% maowth rinse for | min and perioral skin
distinfiection with 5% povidone-iodine solution was done. Site
was anesthetized wsing 2% Lidocaine with | RO
adrenaline,

FIIII‘I‘1L‘.L"G SUrgery Wils camied oul. Meanwhile, one |1|:|Fr|:|.111
Swiss implant was placed on 21 of size 3.7 X 12 o restore that
sepment with fixed prosthesis, Around 3 NCM Insertion
forques wis schieved, 150) measurements was in range of B0-
82, thereatter cover screw was placed. Pehiend was asked 1o

wiear RPD agnin. Post opermtive instruciions weng piven o the
patient. Fig. 2o 2h. 3c)

Figiigs 2 cDiviplait Pliscimeiin

Hidl Talk: O Foovizary-Febpary 2035 4 Wal-17 0 o5 Y B

Post-operative after 2 months IS0 test was done again, which
showed excellent biological stebality with reading mensuring
in between #4-E7 therchy showing excellent secondary
stability or csscomtegration. Thereafier healing abutmiend
was placed.(Fig. 31Crown cufting was also done wort 11

Figure J: Posf -spirarive TOPA

Digital impression was made by CEREC Workfiow
(PRIMESUCANY CEREL scan bodios were used & 1t was
planned to give screw retmined crown by using lmplant Swiss
implant Ti-Base, E-max MESO Block of A3 shade was esed in
PRIMEMILL machine. Crystallization and glazing of MESC
done using SPEEDFIRE. (Fig. 4a. 4b, 4c)
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Figure dadb S Screw Betained Crewm

Moow Irnplant Swiss implant Ti -Base Swiss was cemented
cutraggrally with resin-hased cement 1o prepaned coown PG
ahowved Ineplant & Prosthesis is perfect 3-D position ensucing
very good progiesis. Oeclusion & proximal contacts were
veniied.(Fig. Sa, 5k, 5¢)

Figiire 5: Fasi -Ohperative (A & Phalographs

[Yiscmssion
This report highlights the importonee of meticulous

planning and precise execution in achieving esthetic

perfection in maxillary anterior region”. Opling Tor dendal
imiplants in this region offers significant benefits, with fixed
implant-supported prosthetics shewcasing multiple
advaniages over conventional crown and bridge or rersovable
tooth-supported options™

Arng the trestment |j:||1|i-:u|e-: coiggidered were rermovahle

parial denures, hxed pactal dentures, and resim=bonded
brickires, each with drawbacks. Remaovable dentures nsked
bone boss and dissatisfaction, fixed options posed threats 1o
adjacent teeth, and resin-bonded bridges had a higher faslure
rafe. Consequently, impland placement emerged as the muos]
advantngeous =oluton. Adhering to correct prosthetic
principles aimed 1o enhance implant-supporied restoration
suceess. Thus, implant placement offered superior functional
and aesthetic eutcomes while preserving adjacent dentition
jﬂll’."g,]'i.'l}'"'l?'lll'l..

Concluston
Placing dental implants in the maxillary anterior region

dentands meticulons planning, precise surgery, and expert

prosthetic treatment, This study owlimes steps Tor optimal
aesthetics, emphasizing comprehensive irestment planming
and collaborative efforts between surpeons and dentists,

Achieving desired agsthetics relies on careful prosthetic

design, The report underscores the imporance of a holistic

approgeh o treatment in the antersor maxillary region.
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Abstract

Molar uprighting i= a common orthodontic procedure aimed al correcting tilted or

mclimed molare. This piper ey The clomeal [l,!l.'lllliqll.l\_'!i and outeome: ol molar

uprighting, kighlighting the indicanions, contrainications, and treatment sirateiries
Warous uprighting methods are discossed, including the use of T=loops, sprimgs, and

mimiscrews, The paper also examines the effects of molar uprighting on ecclusal relation-

ships, e stability, and pabient snfisfoction.

The findings suggest that molar vpnighiing can be an effective and predictable
procedure, offering improved occlusal function and aesthetics. However, coreful case
selection, precise treatment planning, and meticelous execution are essential for optimal

OLIECOMICS.

Introduction

here are many ways of uprigh-

Ii:||1.l_ :II1;||1III.'|I;'Ii1III:i|iI.Th. Pelamy ti

hmigues of molar sprighting
hawve been desenbed. Several of them mvo-
Ive removable applionces which reguire
patient coopera tionand'or surgieal expo-
sure of the impacted moloror remaving
part of the alveolar bone,

Throwgh the advancement of wire mate-
rigls and TADs (tempoerary anchorage dev-
ices), the method of molar uprighting has
bieen greatly simplifed.

Appliances and Technigues

Lingual arch is a simple appliance fon
uprightimgmesially lipr.l-L'lJ mliars

The upp“anuu neecls bwo well 1i.|||nb:
minlar bands, & pair of hal Fround fubes and
shafls, und 0,036 stainless sieel wire, The
arch must be contoured properly o provids
tull three-point contact at the malar bands
and 1o provide optimum iooth support thro-
ughout the arch. The vertical loop is placed
Just mesial to the affected molar Every
three to four weeks the rounded vertical
foop is opened sufficiently, and the simple
opening of the vertical loop will induce
both a distal and a motational movemeant an
the tlar (Fig 21 The net effect is wupright
the r|14_1|.ar amick 00 e i1 di\lulh_,-. This 1% a
miethod of chovice where we wish w reopen
i spice

-5 D

Chpen cail Spring

The open coil spring 15 used when there
15 a minimal fipping of the teeth or for final
uprighting after use of the helical spring or
box loop mechanisms. A straight wine is
passed through the molar wbe, premolar
aivd caniine brackets; then an open coil spr-
ing is compressed berween the molar wbe
arwd 1he most distal premalar and the arch-
wire 15 tied in (Fig 3 Iy will exen a distally
chirecied force in the molar crown amd 2
reciprocil mesially directed force on the
premiolars and caning, resulting n tpping
movements of the teeth

Eam

The Helical Uprszhting Spring

T i i b i il & Sl eral. - Beal Talk & dodirmil
o LChmical Demtisiry. 42923 Mothods of LUpnghampg
Solars- A Feview Amacde In Heal Talk & Moeresd of
Clipsl Denstry Vol B7, Mamber 3, pp. 12-35 ) oo
binpe: Sdo i ong/ 0528 Vesedo | 48391 326
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The helical uprighting spring 15 the first appliance for
uprighting molar teeth. This applionee is mdicated to wpright o
single terminal melar. This appliance wses an elas-tically
deformed wire 1o exert forees on the teeth: the aclive wire is
inscrted info the bracket that is affixed to the tipped molar.

The box Loop

Thee box loop is fabricated of 0009 <. 025 stainless steel
wirg, Thiz appl-tance is indicated when tao terminal mel-ars
wl..|l..||h: |.|F|rigl1lmg.

Section between bends 4-5 crosses the bracket of the
second modar 1o be wprighted,

The distal end inserts info the terminal molar tobe, and the
mesial end into the premolor and canine brackets.

The ko loop 15 activated by forcimg the segtion between
hends 4 and 3 into the second malar bracket; make the mesial
hend down and the distal bend .

The result is the extrusion and distal tipping of the
terminal molar.

i

Simgle T-pop Segmental Masdar Uprighting Sprimg

The indication of the single T-loop is that a single terminal
moldar kas migrated and tlied mesially to a position next o or
wiithar 2 i of the distal premodar

The 17=Z5 stambess steel wire or 19%25 beta-Ti wire i3
used,

The T-loop porhon 15 fabncated with the vertical legs 110
2 mm apart, and the T-loop component should not impinge on

the cheek or vestibular tssues When mesial movement of

muolars is pot desired, the distal end of the wire is bent gingi-
vally withouwt opening the legs ofthe T-loop.

Ocasionally, the terminal molar is rotated severzly, The
design of the T-loop is modified so that the distal end of the
wirg is insered o the moelar tube from the distal aspect

Faired Semmuenial T-loop Molar Uprighiisg Spring

The paired segmental T-loop spring 15 used when two
terminal functicning maolars require uprighting.

The prepared procedure is the same as single T-loop
apring. The distal T-lsop is fabricated in an sdentical fashion
as the single T-loop except thar the vertical begs are 2 to 3 mum
apari 4 .

? The spring is activated by first inserting the distal spring
exlension e the terminal molar be, and then the activated
mddle section 1% mesered inio the bracket <o and secured
witha ligature wire.

Adter complete engagement of the appliance. the angled
distal segment creafes forces that mtrude the terminal molar

and cause the roots of the terminal molar
Burstone Upright Spring

Thiz method 15 0 madification of Burstone root spang, The
spring is composed ol 1018 =0 023 stainbess steel wing,

The Advantages of This Appliances

. Symmeirical preactivation is an extraoral procedurs,
Forge levels are easy to deferming and to check periodi-
cally.

2. Few adjustments are necessary during treaiment because
of load'deflection considerations in spring design.

3. lnthe edemiulous span, the wire is not disturbed by normal
function hecause it is positioned at the level of the
gingival.

A, Patient discomlon i minmmized by offseiting the spring
over the edentulous ridge.

Crossed Tipback Spring
Thiz method 15 described by D We lamd in 149592
The tipback mechanics use a spring musde of 000 6= 0,022

stuinless steel with two and one-holf helices, or of

GOl 7=0.025 ThMA.

The appliance consists of two tip back sprngs: one from
the second malar tube and the other from the vertical slot of
the canine bracketor ligated to the stabilizing wire at the first
premokar arca.

Heal Tk ) Janesry-Febsruary 2025 5 Wol-07 0 Mo-E 0 lasec-59
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Makar Uprightisg Shple Techaigee (MUST)

The Molar Upnipghting Simple Technique (MUST) was
designed and reporied tor upmghting molar without exiresion
by D Capelluto, in E997. In the MUST |, o double molar tube
should be bonded 1o the tipped molor, parallel to the ecclusal
plane. & shorter 0318 = 0.025 tube is soldered horizontally 1o
the distocervical wing of the premolar bracket. The active
compenent of the uprighting spring is a superclastic Q.06 =
(D22 Wi Th wire.

This wire extends feoan the nsesial of the premelar tbe 1o
the distal of the maelar ks,

The MUST appliances are easy fo use, patient is comfort-
able, no oecluzal interlerence, no wire delormmation from mas-
pication, and mirsoral achivation is fse so that the treatment
e 15 relatively short,

The superelostic™iTr wire delivers constamt and  light
forces, and the deformation of the wire delivers an uprighting
momient to the tipped molar,

Mdar Uprightisg with Temporary Anchorage Devico

There are numersus approsches for upnightingmesially
tipped molars. Most of these have had problems with molar
extusion and movement of the anchornge unit. The only sure
way o oblain abselute anchorage is with implants.

Conventional dental implants have some disadvantages in
arthodoentic wentment, including the need o wait for osseo-
integration, difficelily of removal afier treatment and high
ooEl.

I the mandibular arch, the microscrew is placed buccal
ansd distal to the lower second maolar .

I the maxillary arch, the microscrew 15 placed m the
maxillary tuberositySix methods of molar upnghting with
detaled dingrams by Dy, Rungsi
1. Yoo-Odiang Miwo's Method

A=l Amimi-hook i fabricated from s 0147 stainless steel
wirg. Bend the ware mte a circle with a diameter of 1.5mm
cxtending ina perpendicular zmm 1. 5mm in length, At the fop
af the solderng push-spring arm, bend a hook parallel to the
circle, Bond the mini hook at the disto-occlusal side of the
impacted molar, with the hook opening mesially.

A-2 Solder an 0187 stainless steel wire abowt G0mum in
lengih, to the middle of the lingual surface of the mesially
adjacent molar land. Fabricate a double or tple bend push

RPN
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B. Activation: Compressing the double or tople loop
spring to engape the mini-heok. C. Danng treatment: The
impacted molar can be uprighted distally. Advantages This
procedure is only appropriate when only the disto-bucal pari
of the molar is impacted applicd. Disadvantages {1} Mecd to
construct a push spring and mini-hook. (2) Meed to band the
adjacent molars and cement it

Advantages This procedure i only approgriate when
only the disto-bucal part ol the molar iz impacted applied.
Dizadvaniages
I MNewdtoconstructa push spring and mini-hook
2. Meed o band the adjacent molars and cement o

M’ Merthod

VD
52

“EEnr D

2. Bhos-Hxin Koang™s Mg thok

Al B o lingeal button ower the distosbuceal of the
impasted modar
2. A-2. It peeds an additiona] auxiliary D18 x 0257 ging-

ival tube on the adjacent molar,

3 A-3 Usen 0177 x 0Z57 ThMA wire to bend double helix
o at the mesial side of the adjacent maolar, one at the
distal side, and engage the distal hook over the lingual
bution.

4. B. Tie the mesial helix with the hook of the adjacent molar
i activate the distal pushing and uprighting foree.

. . The impacted molar was pol enly pushed diseally bt
alsouprighted by the pushing spring.

o [0 Pust Bl baittons over the disto-huceal side of the
imprrcted lower 2od molars,

[2-2, AIPS stands for Anterior Inserting Pushing Spring,
The 017" x 025" TMA AIPS was engaged on the gingival
tbe of the lower 1st molar, and were setivated by bying the
ligature wire.

(-3, After about 6 months in treatment, the impacted 2nd
molars were uprighted with AIPS.
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E-1. The pushing springs were engaged in the gingival
fube of the lower |51 molar and activated by tying the ligature
Wre,

E-Z, The oeclusal view of the AIPS has been engaged and
aeiivabed,

E-3 About 5 mosths m treatment, the impacted 2nd
molars were uprighted, despite the presence of the impacted
Jrd molars.

Advantages

I. The technigue is suitable only when a very small disto-
ogcl-uzal part of the impacted molar partally erupied.

2. The double helix push spring applics very gentle force on
the 017" % 025" Th A wire.

Disadvantages

1. [tistirse consuming to Bend a doable helix push-spring.

2. Sometivnes the helix will impinge on the soft tisswe around
the narrow vestibular space buceal 1o the impacted molar.

3. Iv may catch Tood debris easily, hygrene instruction is
needed.

References

. Shapira, ¥.; Borell. G.; Nahlieli, 0. and Kuftinec, M.M.: Uprighting-

mesially impactod mandibolar pormanent second midars, Angle Orhod.

SR 17I-1TE, 199K

Kogral, B, aml Kol HES, Modar uprightisg saih the piggaback

vzl sectioital anch wire technlque, Ana 1, Oithad, 90276280, 19491,

3. Majpoarmu, A, ond Momem, LA Uprghting i secomad molars
with sepmented springs, Ame 1 Ortleed 107255238 1905,

d.  Gazt, E. and Lizbemman, b A mesially impacted mandibalar second
malar. Trealment consideraiyoms and cafoome: & case roport. Am. L
Ohrthodd. 103 374-376, 1993

5 L4 L Z: Oheskmtic meatment of mesially impacted lower thind molar
i aeseriee ol the boer 51 modar, Chin, 1 Onhed. T/ TE-80, 3000

o Mieo Y0, Fhong M. A uprighting applionce for mmpacied mandibulor
sevond end third modars. 1 Clin Orthod. 20006 Pebod 2 1 b,

1. Lim 11, Dosenth went tobe stmaight? % nensurgical approach tounerapied
seeth. World ] Orthod. 2005 Fall; &37:248-57

Wd

Heal Tk ) Janesry-Febsruary 2025 5 Wol-07 0 Mo-E 0 lasec-59



Maxillary Expansion — A Review Article

Puridhi Jha', Vaihhay Misr®, Thivya Jashi’

Eocovved o 17 Csteber 1034 Acooped are 1 Janery 2025; Peblished o 1 138 Fehnary 204

POT Srackernt’

Dreqrariesal of Oethodiritics
[0 Codlggee of

[remal Sownces & Resparch
Modnagar, Uttar Pradesh

Professor & Hhasd
Cheparmeent of Cribodoriics
kA Codlogs of

Denital S<scnets & Ressoch
ESnagar, Unar Fradi=h

eacks’
Crepartmezel of Ceiboduslic
[ED. Codlegee of

[renial Scomies & Posmach
Modnapar, Uil Pradesh

Aeceds this arfiele ol

Wekhsite | waw healalk.in

Quick Response Code

Elfids

g fde ey ST Creeaoe. | AR 1 35S

Abstract

Maxillary expansion s an orhodontis procedure dessgned 1o mcerease the transverse
width of the maxilly, sddressing skeletal or dental discrepancies such as posterior
crossbites, namrow palates, or sirasy obstruction. The procedure can be performed wsing
opplinnces Iike rapid moxallary exponders (RME), stow moxillary exponders (SME), or
surgically assisted technigues (SARPE)Y v skeletally moture patients. This ireatment
facilitates improved occlusion, enhanced nasal airflow, ond better focial acsthetics.
Advances in technology, including 3D imaging and CAD'CAM appliances, have
opfimized tremiment planning and owicomes. This aniclereviews the indications,
mechanisms, and outcomes of maxillary expansion. cmphasizing its role in comprehensive

orthodontic and craniefacial therapy.

Keywords : Maxillary expansion, rapid maxillary expansion, slow maxillary expan-

siom, surgically assisted maxillary expansion.
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Introduaction

oF over a century, maxillary tran-

sverse deficit has been corrected

with maxillary expansion thera-
pres. E.C. Anpell’s study, which was publi-
shizd e Dertal Cosoves i |86, ig e firse
often quoted report,

Although the method was rejected ot the
time, it 15 now widely scknowledged oz a
rather stroightforward and reliable orthodo-
ntic treatment.

The palate must typically be expamnded
using a mix of orthodontie and orthopasdic
toth modions in order to correct the transy-
erse disparity, Today, there are three
migthods of treating maxillary expansion;
surgically asded maxillory expansion, show
maxillary expansion (SME}), and rapid
maxillary expansion (EME)Y. The use of
each therapeutic approach 15 confroversinl
becouse they each bave benefits and draw-
backs. Based on their individual experien-
ces, the patient's age, and their malocehs-
sy, practitioners choose theeapy appl-

fances.

By the ages of 6 and 9, normal palatal
growth is almost fimished, and after pubery,
separvhion becomes more challemging due
o prowang suture interdigitation, 1o 15
Transverse stresses Hp the buccal segments
Lnterally4 during treatment, and third-order

mioments will couse body tronslation 1f the
application is designed correctly.”

The maxillary sufure separates if the
force 5 high enough. Crosshites, distal
molar movement, functional appliance
rreatmedt, surgical cages (uch as bone
grafts or arch coordination) W support
maxillary protraction, and mikd crowding
are climecsl symptomms tht medicaie max-
Hhary expansion,’

Rapid Maxilary Expansion

Emerson Angell initally desenibed
rapiud maxillary growth i 18601, and Haas
Tater popularized the idea.” RME'S primary
goal 15 1o narmow the maxillary arch, but
becas it affects ten bones in the fuce and
head, its effects extend bevond the maxi-
Iin" Rapid maxillary expansion proponents
contend thet it cawses moximum skeletal
mobility and mimimal dental movemendt, or
Tpping.

There is insufficient time for tooth mov-
gment o occur when strong, quick forces
are applied to the rear teeth, anmd the forces
are then transmitted 10 the sutures. The

Hew v cite e i tiche: @ Fhen o€ 6l - Hezal Talk b Rl of
Clinicel Demisiry. (2003% Maxillary Exparsion - A
Eeview Article In Jheal Talk & Jowrmal of Clinical
Depirdry (¥Wol. 1T, Mumber 3, pp. 3641} Zensdn
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sufures open up and the teeth move very Litike in relation fo
their supporting bone when the force applicd by the appliance
beyond the threshold required for orthodentic tooth
miovement and sutural resistance. The midpalatal suture and
the other maxillary suures eventually open as a result of the
appliance’s compression of the periodontal ligament, bending
of the alveolar process, and tipping of the anchor eeth,”

Effect of RME an Maxillary and Manditielur Complex

Maxillary skeletal effect @ Inoue discovered that the
mikdpalatine suture’s aperiure was nonparallel and friangular
when seen occlusally. It was largest in the incisor anea and
progressively shrank tooward the back of the palate.

The maxillary suture splits supercinferiony in a nonpar-
allel Gashion when seen I"r\-;mlil.”:.'. Il b o Fl:,'mmin:lql farm,
with the base of the pyramid situated on the bone's oral side.”

Maxillary halves: Haps 9 and Weriz 10 Found the maxilln
o be frequently displaced downward and forward.

Alveolar process: Early in EME, the alveolar processes
flex laterally because to the resilience of bone, but this reverts
L il|"|||‘_|;l [y d.a.}'x."

Muxillary snterior tecth : From the perspective of the
paticnt, the opening of a diastema between the maxillory cent-
ral incisors is one of the most striking alterations that come
with EME. Although the amount of separation between the
central incisors should not be interpreted as a measure of the
amaunt of subure separation, it is estimated that during active
suiure opcning, the incisors separate by abouwl hall the
distance the expansion screw has been opened.”

Maxillary posterior teeth ; The maxillary molars extend
il hivve buccal tipping,

Becpuse to the resistonce created by the prerygoid plates
amnd zyvgomatic buttress, the posterior maxilla extends less
casily.

Mandibular effect of RME : The mandible has a
propensity toswing backward and downward concurrently,”

RME and nosal sirflow; Anatomically, the nasal cavity
widens immediately after exponsion, which lacilitates botier
breathing. Although it may be s big as K bo [0 mom, the nasal
cavity width increase typically averages 1.9 mm_13
Indications/Contraindieations of RME

When the masillary molars are alneady buccally melined
fo acjust for the transverse skeletal disparity and the transy-
erse discrepancy 15 equivalent to or mare than 4 mm, rapid
miaxillary growth is recommended. Patients with cleft ip and
palate who have collapsed maxiline are also candudates for
rapid palatal expansion (EME), which has been utilized to
promote maxillary protraction in class 111 therapy by
interfering with the suture system that connects the maxillato
the cranial base. Lastly, some medical professionals employ
the technigue o help paticnts with mild maxillary coowding
by lengthening their arches. Patients who have had growth
Sprt pegression, antefior open bite, convex profiles, steep
mandibwlar plane, recession on the buccal fece of the molars,
and poor compliance should not use i

Rapid palotal expanders have severol drmwhacks, such os
pain from the high force used, froumatic separation of the
midpalatal sutwre, difficulty correcting rotated molars, need-
ing paticnt or parent cooperation to activate the appliance, bitg

opening, relopse, microtrauma of the midpalatal suture and
temporomandibular jeint, root resorption, tissue impings-
ment, pain, and a labor-intensive fabrication process.”
Clinkcal Management of RME

[uring the growih penod, the patient or parent should be
misde aware of the upper midline diastema beforehand,

Druring the retention periad, this is probably going te sha
o its o Twice daily (am and pm ), patients should be told to
turn the expansion screw a quarter fum. There can be some
slight discomfort connected 10 this. Force levels can reach 10
kg afier several turms and tend to build wp over several nims.
T make sure the midpalatal sutwre has split, some physecians
advise taking an upper occlusal radiograph one week into
lhl.'rﬂ.p:‘l and rl,.-l.-'h;win“ palienis every week. There s a |,|:|.11p¢r
of alveolar frscture and'or periodontal mpery, thus it s crocial
to discontinue applisnee activation if there 15 oo sign of this,
In order fo allow for the bone infilling of the split sufure,
active therapy is offen needed for two to three wesks, follo-
wed by a three-month retention period. ™

Appliances In RME

These appliances are bonded and banded. The maxallary
first mnkar and first premedar teeth kave bands that secure the
banded device to them. Becinse there 15 no palotal covenng,
the banded appliances are samitory. There are two kinds of
banded EME:
l. Tissueand tepth-borme
2. Apoth-lorne
Tooth Barne KME
1. Hyrax Expander

They consist of only bands and wires without amy acrylic
COvering.

Willkam Brederman first presented the Hyrax expander, a
tooth-borne device, in 1968, This kind of device uses o unigue
screw known as Hyrax, or Hvgenic Bapid Exponder. In
essence, the Hyrax Expander is an all-wire jackscres that is
niod spring loaded.” The screws' thick gaupe wire extensions
are sobdered 1o the premolar and molar bands and are designed
o fif the palatal curves. This expander's primary benefits are
its case of cleaning and lack of irrifation to the palatal mucosa,
I a wery litile amomnt of wse, it may previde sufural separat-
ion of 11 v, and & maximum of 13 mem can alse be aceomp-
lished. Each activation of the screw produces approximately
(.2 mm of lateral expansion and it is activated from front 1o
back

2. lssacsen Expander

‘With no palatal covening, it 1= a tooth-borng device, This
capander uses o spring-logded screw known as the Minne
cxpander, which was ereated by the University of Minnesota's
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dentisiry school and is soldered straighi to the bands of molars
amnd first premoelars.” The Minne expander is o precisely
calibrated coil spring that is compressed by rotating a nut. The
kramsds on the abutment teeth are soldered o two metal flanges
that are perpendicular to the eoil. Unless they are partially
disengaged, the Minne expander may sill apply expansion
pressures after e expansion plase is over.

Toath And Tissue Borne RME
They are made wp of acrylic that abuws alveolar ridges and
am expansion serew. The felloang benefits of tooth and tissue
RME were listed by Haas in 1970;
. Proafuces mare parallel exponsion
. Less relapss
= Oireater nasal caviry and apical base gain
- More favoreble relationship of the denture bases n
width anad frequently in the anteroposterior plane as well
* Creates more mobility of the maxilla instead ol fecth,
Msadvaatage of Tooth and Tissue Borne RME
Thesie tooth and tezswe borme BME tend o have |'|:|:q|'||.:|.' ol
frsse irrnlation.
Types of Tooth and Tissae Borne RME
I. Haas: The fasi expansion procedure's foundation is the
destruciion of the sutural conpective tissue, which resulis
in instantancous midpalatal suture separation. According
o Haas, the quick palatal expander 5 a s6fl device made
for maximal demal anchoring that creates expansion in
[0 14 days using a jacksenew,
Aecording to him, thes wall optimize the orthopedic efie-
cte, and reports of the forces this equipment produces
range from threes to ten pounds.

2. Derichsweiler : Both the molars and the first premolar
hawe bands.

These bamds are soldered (o wine ags, which ane subsequ-
enily jul o the serew-containing r;['l!il |1u.|u.|u| acrylic
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Bonded Rapld Palatal Expander
Cohen and Silverman mlgi:m”y deseribad the Bomded

RPEmn 1973, Except for how it s attached 1o the teeth, it is

comparables 1o the banded version
The acrylic covering that covers the posterior parts of this

device is atiached straight 1o the tecth.
The bonded appliance hag become increasingly popula
because of 15 sdvaniages:

I. Itcon be easily cemented during the mixed dentonstage,
when retention from other applinnces con be poor,
MNumber of appointments are reduced.

3. There is reduced poaterion weeth tipging and extrusion. The
bawcal |_':|F||‘|1'|'||_.=I lipaiiz meolar exirusion 4.1|:||1||1FI Imgatmend
.an|.|._ I||r|.:n.:!'|:rn.' im|"|n:r1.-n::-: thie wvertscal |.:|:rl|1'lnt_:-|_'.1.'|'|||.:i| 1%
'|'.-i|:rn|.'|||:|'rl'r-.' weielul in class 1 econcditions, as molar
extrusion would cause autorotation of themandible
backward and downward resaltng m ancresse i facial
conmvexity and the verticol dimension of the lower foce

4. It provides Bite block effect to facilitate the cormection of
anterior crossbine.”

IPC Rapid Palatal Expander

[ i intensded for both labial aligmimnent of the incisors
A |'|r|!|1|1|1un:|.'i|: -e.::u|1u1|:1'i|.|r| The MiTi {q‘h&n cenl Spreng force
dleliversd o the anterior leeth's |i:||g1|u| e 18 :n:|:||'_1|:g|.:|:| by
the [PC while expunsion takes place, The mudling diastema
that frequently happens after RPE treatment 15 Timatesd by o
wirearound the distal end of the latern ] mersers,”
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Slow Maxillary Expansion

SME procedurcs produce less tigsue resistance around the
circummaxillary structures and, therefore improve boke
fettmation in the intermaxillary suniere, which theosetically
shiould eliminate or redece the limitatons ol BME,

Sl munxillory expansion involves the use of relafavely
lesser forces aver long me period,

Resulis are more stable when the maxillary arch is expan-
disd st the rate ol 005 to T per week.

It delivers a constant phvsiologic foree unnil the reguired
CX PRSI 15 asbtmimed
Indications of SME
= Unilateral or bilateral crosshites.
= Tocomzctminamal eroweding by gaining space,
= Tocormeet dental crosshite in permanent dentition,
*  Tocorrect mild maxillary deficiency in cleft lip and palate

paticnts by providing slow continuous forces.
Contraindications of SME
= Al patents wha have completed their growth,
Appliances In 5ME
Coftin Appliance

Ciiven |;|:|.' Walter Coflin-1575. [tz a removable ill'llplli'llll_"'l,!
capable of slow dento alveolar expanssion, The applinnce
comsists of an omege-shaped wire of 1.25 mm thickness,
ploced in the midpalatal region. The free ends of the omega

wirg are embedded i acrylic covenng the slopes of the palote,
The spring i= activated by pulling bwo asides apart manually.

'\.‘ ..'. o - .. .-_-

e e
_Czjj

Repulsive magnetic forces for maxillary expansion were
first described by Vardemon et al 19877

||1 coflrash 1 Eu‘nr.:r.ﬂ utpﬂﬁﬁum |:|T¢L‘1:1, I:rundl.:l.‘l mﬂﬂﬁﬂﬁ
caused more nedaceable skeleal effects, A constant 250500 ¢
strwin may cause skeletal and dental motions, o vaning
degrees depending om the patient's condition (growth, age,
hg. ), Dhue to the possibility of cotrosme compounds tormimge,
muaognets hove a tendency to oxidize in the oral environment,
However, this may be avoided by covening the magnets,
These magnets have the benefit of imparting measurahble
comstant foree over an extended period of time, which reduces
the chance of external root resompion. Because they need 1o
ke well stabilized and have strong guide sods 10 kecp the
magnets from going out of line and producing undesired
rodational motions, these magnets are rather large.

WaArch

Rickets and his associatesl6 first employed the ™W"
crpansion device 1o treat individieals with cleft palates (Fig.
& Made of 36 mm steel wire soldered oo molar bands. the

Wearch is o permaneni prosthedic. The lingual arch should be
banilt to rest [-1.5 mm of the palatal soft tissae in order 1o
prevent irmitation of the soft tissue. [t may be readily modified
toalbow more anterior than posterior cxpansion, oF Vics vorsa,
if desired. It is trigoered by simply opening the apices of the
Wearch, Before being inserted, the appliance should e se1 1o
the right foree levels, which are delivered when it 15 opened
34 i widL‘Tlhﬂm L|}¢ F.axsiw: wiakth

L'p tor the cross bite, expansion should contimes o1 o rate of
2 mm each month

COuadhelix

Ricketiz described the quadhelix applisnce, which is a
vanation of Coffin's Wespring (Fig, 7). The Wespring's flexi-
ballity anad activation range were improved with the addition of
four helices, Depending on which teeth arch ma crossbite, the
appliance’s palatal arms might have different lengths. More
recently, a new gencration of prefabncated appliances made
of nickel titanium have been relessed. Using nickel titanium
provides several bencfits over stainless steel, including better
force delivery due to its superelastic qualities. This might
result 1n moee fast crosshite correciion amd greater physiolo-
gical tooth movement,

Muode of Action

In prepubertal youngsters, the quadhelix appliance
functions by combining skeletal growth with buecal tiping in
ati: | ratio.

Clinical Management

By activoting the apphance by 8 mm, or roughly one
modor width, the desiresd force level of 400 gmomay be provi-
ded. Every six wecks, patients should be reassessed.’ The
device may occasionally lsave an impression on the tongue,
bt this will quickly po away afber treatment, Continue expan-
ding uniil the buccal cusps of the mandibular molars and the
palatal cusps of the upper molars meet edge-to-edge. Sinee
relapse s unaviadable, some ovescorrection is preferable.
After expansion i accomplished, a three-mnth retention
penod with the quadhelix i place 5 advised. After the
stainless steel wires ane installed, the quadhelis can be 1aken
ol i fixed appliances are being utilized

Benefits include @ cost-effectiveness, non-compliance,
modor pedationorque, orhopaedic impact, differential expa-
nsion, habit breaker, good retention, and a wide spectrum of
aption.

Drawbachks include : restricted skelefal change, hite
opening, and molar tilting
Spring Jed

Soldering or attaching the spring jet's active components
o the molar bands is done (Fig. 8). To ensure that the forces
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pass near the moxillary teeth’s center of resistonce, the
telescoping unit is positioned up to 5 mam from the center of
the molar tubes; nevertheless, it should be 1.5 mm from the
palatal tissue.

The permanent dentition receives 400 gm of fonce, whille
the mixed dentition receives 240 gm, The lock screw must be
movesh borrontally along the telescopic tube o sctivate. The
spring can be squeezed thanks 1o s ball stop on the tramspalatal
wire.

NiTi Expander

Wendell VIT introduced the Wickel Titanium Palatal
Expanders (Fig. 9). It produces consistent, ideal expansion
Forces, The remaisder of the composonst is composed of
stainless steel, while the core s composed of a thermally
actrvated MNiTi alloy. With just an extra loggual sheath on the
mofar bands, the expander can be utilieed m conjunction with
traditional fixed apphiances,

The shape memory and dransition tempernture effccts of
mickel titanium cause the appliance to function.” The
transition terperature of the nickel tilanium component is 94°
F. The expander is too rigid @0 bend for insertion i room
temperature. The expander's primary component Becomes
sofier when chilled, making kandling simpler. stiffens and
glarts to regain its former shape after placerment. A 3 mm
incremient of expansion exerts only about 330 gm of force 31
and the nickel manmem alloy provedes relatively uniform
[iarce levels ps the expander deactivates.

Swrpical Technigues
As people age, the impact of the dental arch on the maxil-
lary basze decreases. thus medically aided expansion proced-
urcs may be an option. The following are signs of surgical
CRpansion:
1. Tomake the arch wider
2. When a significant degree of expansion (=7 mm} i
necessary boorectity a postenior crosshite and prevendt the
possible elevated nisk of segmental osteotomies,

A Insituations when there is extensive buccal gingival rece-
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sgion in the canine-becuspid area of the maxilla, highly
thin and fragile gingival tissue, or severe nasal stenosis,
the arch should be widened after maxillary collapse linked
tira cleft palate.

Among the methods are
= Rapid palatal expansion with surgical assistunce
(SARPE)"

- Maxillary segmental surgery

Surgically aided rapid palatal expansion, or SARPE, has
become more and more well-liked as a means of treating
maxillary transverse deficwency (MTD). 11 enables medical
profeszionals to effectively expand the maxilla m o patient
with a mature skeleton

Sepmental Maxillory Surgery © By making an extra
surgical imcision along the midpalatal suture, a Le Ford |
asteptomy might result in transyverse extension.

Ader that, the maxillary halves are spht apar and held in
their new place, The amount of expansion thal may be
accomphshed 5 restnicted by the palval mucopenosieum’s
redative melastrcaty,

In order to case surmical aocoss o the osteofomy sile,
arthedontic therapy entails separating the maxillary central
incisor roots prios o surgery. When a patient needs expansion
and has concurrent sagiital and/or vertical maxillary
inconsistencies, this is the preferred method.

Conclusion

There are several methods for achieving maxillary dentition
and maxilla expansion. The choice of cxpansion is heavily
influenced by the skeletal and dental patterns, and the
expansion type can significantly suppornt the overall goals of
therapy,
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Chrthodontic tooth movernent (OTM) 5 a bwlogically driven process mitiated by
mechanical Forces that remodel the periodontal hgament (PDL) and alveolar bone,
Governed by mechanoiransduction, these forces convert into biochemical zignals,
tnggering cellular responses, extracellular matnx remodeling, and infammation. Key
plavers, imcluding osteocyies, fibroblasts, and osteoclasts, mediate bone resorption and
deposition essential for repositioning tecth. The mechanisms underlying OTM involve
pressure-tension responses and bioelectric signaling, both critical for tissue adapiation and
cellular activity. Achieving optimal force magnitude and duration is vital to ensure efficient
rovement while minimizing adverse effects, such as pain, root resorption. or periodontal
damage. Advances in anchorage control, including temporary anchorage devices {TADs),
and the wse of biochemical agents have significantly improved treatment precision and
outcomes. This review underscores the interplay between mechanical forces and bological
systenms in orthodontics, with a focus on the PIRL's role in stabilizing teeth and adapting 1o
forces. Addivonally, it examines the elMecis ol orthodontie forees om alveelar bone heaght,
racd integoty, amd sheletal strectures, Insights from foumdational research and climeal
praciice highlight the importance of controlled force application to optimice Ireatmen
strutepies while mmrmizing complications. By mtepmting hiolopical principles with
inmovative approgches, this overview aims (o refine orthodoniic iresiment and improve
patiend outoomss.

Introduction fibroblnsts, and other cells in sensing and
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rthodontic tooth movement

occurs as a direct resule of

mechanical forces applied to
teeth, leading o remodeling in both mines-
alized and non-mineralized paradental
tisgues, The process is a complex interplay
of mechanical stimuli and biochemical
respomses that mvolve cellular activation,
stnal tramesduction, and bssue remaodelimg,
Orthadontic forces intluence the extrocell-
ular matrix (ECM), alveolar bone, period-
ontal igament (PDL), and gingiva, tnigpger-
g o cascade of cellular events that aliow
for the repositioning of teeth within the
dental arch .

This dynamic process relies on mechan-
oresponses the conversion of physical for-
ces o brochemical signals and inflamm-
ation, both of which are essential for
effectrve tooth movement, Cellutar mecha-
nismz underlying these responses include
cytoskeletal reorganization, gens expres-
siom, and the synthesis of signaling molec-
ules, Research in mechanobiclogy has
revealed the critical roles of osteocytes,

responding 10 mechanical boods, thereby
regullnting tissue remodeling. For example,
osteocybes, embedded within the alveolar
bane, act as key mechanosensors, releasing
anabolic signals and orchostrating the
balanee between bone resorption and form-
ation. Siimilarly, fibroblasts in the PDL con-
rribute to ECM remodeling by symthesizing
proteins like collagen, which influence
Tissue structure and function.

Current studies highlight the importa-
noe of understanding the mteractions bebw-
een mechanical forces and biological
systems o optimize orthodontic ireatment
outcomes. Advances in this arca could
cixable orthodontists (o modalate the speed
of tooth movement using adjunctive thera-
pies such as biochemical agents, surgical

His 1o gite this amlicle © Rigaang of sl - Heal Tl A
Jmamal of Clinical Denizsiry, (2023, Mechanobiology of
Cpihadiopne Froih Movemeoni, In Mleal Talk & Jeomeal o4
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interventions, or physical techniques. This review aimns fo
provide an expanded perspective on the celiular and molec-
ular mechanisms invalved in orthodontic woth movement,
cmphasizing both mincralized and non-mincralized tissucs,
By exploring the intricate processes of mechanodtransdwc tion,
inflamnation, and ECM remodeling, this overview secks 1o
bridge clinical practice with foundational research, offering
'inm-j:;hl.f. i.|II-:'!- l|'l¢ '|;|i-:_|-||:|-g'i|'.".'a|: n:xrlnnx-us -EIi¢|I¢|J '|".r_'.-' |.'|r1|1|._r|:‘||.:|||li:¢
lorees,

Ferindontal and Bone Adaptations to Functional Stimuli

Crrihodontic teoth movement relics on the principle that
applying prolonged light pressure ie a tooth leads o ids
movement. This oceurs ag boe surrounding the tooth
rernndels, with bone being resorbed in some arcas and
depozited in others. The 1ooth moves within the bome while
maintaining 113 attachment apparaius, largely medated by the
periodental ligament (PDL), making teoth movement
primarntly a POL-driven process |

Orthodontic forces can mfluence bone remodeling nod
only around the teeth buat also in distant skeletal regions, such
as maxillary sutures and the temporomandibular joint. Forces
applicd to implants in the jaw can impact skeletal growth
without zignificant tooth movement. While bones cannot be
moved like teeth, distraction ostecgenesis can stirmielate mew
bone formation and modify growth patiems .

Perindontal Strochures and Orthodontic Force

This section focuses on the perindonta] response to ortho-
dontic forces and asseciated risks. such as enamel decalcifi-
cation. Growth modification and distraction ostecgenesis ang
cuplored in detail in subsequent sections.

Anatomy and Roleof the Periodontal Ligament (PIDL)

The PDL snchors eoch tooth to the alveolar bone via
collagenous fibers, which resist normal functional forces, The
ligament incledes cellular elements. such as Abroblasts
andosteoblasts, as well as vascular and newral components,
The PDL space also contains fluid thai acts as a shock
absorber, critical for its functional adaptabilicy .

Fibroblasiz and osteoblasis within the PDL maintain
L,:4,1||::_g¢n tarmover ancd bane n.:1:|1-:,|-|:_|.¢|.i1|g. B and cemenm
resorpiion are Faciliated by osteoclasts and cemenmoclasts,
derved from hematogenous precursor cells or local stem
cells, These cellular processes enable continuous adaptation
to mechamicol demands.

Responses to Mormal Functional Forces

Durving chewing, teeth endure intermittent forces, ranging
rTI_1I'II!-IEh| tis heasy loads, The i:||.¢|1rr!||‘.|r|;".§$1'|"|IE Mucicl im Use PTXL
space prevents quick displacement, ransmittmg force to the
alvealar bome, which bends in response, This bending pener-
ales piesoeleciric currents, stimulating hone repair and
eddaptation fo functional stresses

Short-ferm forces are effectively absorbed by the PDL's
tizsue fuid, preventing pain. However, susiained forces cause
fluid expression, ligament compression, and eventually, bose
reimndeling. Prolonged low-magnitede forces, whether from
orthodentic appliances o natural pressures from surreunding
Gisswes, cam move eeth over tinse',

Coniribution of the Pericdontal Ligament to Tooth
Eruption and Stability

The eruption process highlights the periodontal ligaments
(PDLY ability to generate forces that facilitate tooth
movement, Post-eruption, further movement depends on
mtabolic activities within the PDL, such as collagen forma-
hion, cross=linking, and shorlenmg, This process persists info
adulthood, as evidenced by re=eruption of teeth in the absence
of antagonists

This mechanism not only supports tooth eruption bt also
stabilizes tecth against prolonged, light forces. The PDL
gencrates counterforces that contribute to the equilibrium of
tooth positioning, explainimg why minor imbalances in 2ofi
nissue pressunes do oot result in continuoeus movement, The
alabilization threshold for arhodontic forces varies Tl is
typacally bow, often resisting forces of 5 to 10 gmicm®

Periodontal Ligagment and Bone Adaptation te Prolenged
Force

The reaction of the PDL to swstained forces is force-
dependent. Heawy forces cause pain, cellular necrosis, and
“undermining resorption” of alveolar bone. Tn contrast, light
forces allow cellelar survival and promote "froatal resomp-
bon,” enabling painkess remodeling of the woth socket,
Uirthdontic treatrment anmg o masinmee roatal 1'l,.'.'~\.l;,h:|'|'.||.i|;|11
while rimimizing necrosis and undermining resorption .,
Mechanisms Governing Tooth Movement
Twokey mechaniams govem orthodontic tooth movemeni
1. Biseleciric Response : Changes in bone metabahism due

terelectn signals genersted by light forces
2. Pressure-Tension Besponse @ Alterations in blood e

within the PDL, causmg chemical messenger release.

Both mechanisms play roles in controlling tooth
movement, although cheimical signaling is more domisant.
Raole of Bivelectricity in Teoth Movemeni

Bioelectric signals, particularly piezoelectricity, ocour
when crystalling struciures like collagen in the PDIL generate
clectric currents under deformation. These signals decayra-
pidly and are ot sustained wnder continucus force, making
their role in orthodontic movement minimal. Although
piezoeleciricity is eritical for maintaining skeletal health, it
impact on tooth movaiment fermaing limited |

Research into electromagnetic fiehds and vibration-based
interventrons has shown mixed results. While such methods
might secelerats intial tooth movement phases in animals,
they hove yei to demonstrate significant effects in humon
orthodontics.

Chemical Signaling in the PDL: The Pressare-Tension
Mechanism:

Sustmned Foree shifls the toolh within the PTIL., CHMpTes-
sing somie areas and siretching others. This mechomica) effec
iriggers the release of cyviokmes, prosteglandins, and other
chemical mediators, These messengers mitate remadeling
PrOCEsses;

Compression reduces blood flow, decreasing oxygen
levels and increasing carbon dioxide.

Tensaon maimtams or ncreases blood Now, creating a
COnasiimg enviromment,
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The release of prostaglandins, inerleukins, and other
mediators stimulates osteoblast and osteoclast petivity,
emabling bone resorption and formation .

Cellular Reaponde and Tooth Movement Dyvaanibes

Light sustwined forces reduce blood Aow, aliering the
chemical environment within hours. Incressed cyclic AMP
levels ond chemicol messengers like prostoglandins and
BAMEL nctivate bone-resorbing osteoclasts, Osteoblasts
tollow, forming bone on the tensien side.

s contrast, heayy forces occlude blood vessels, causing
POL wecrosis (lyalimizaton” b Tooth movement is delayed
as cells invade necrotic areas, anid osteoclests resorh bone
from beneath the lamina dura (Cundermining resorption” ),
This delay contrazts with the efficieney of frontal resorplion,
which 1s more desirable im orthodontics.

Climical Tmplications of Force Magnitude

Tooth moverment is more effcctive and bess painful with
lighter forces. However, small avascular areas are often
unavoidable, resulting in a stepwise progression rather than
coftinuous moverment, Intermirtent release of pressure, such
S uhﬂwing, can medece peerole areas and alleviate pa'm.
highlighting the importance of controlled force application in
orthodontic treatment,

Infuenee of Force Distribution

Optimal orhodontic testh mevement requires Forces
sufficient to stimulate cellular activity without comipletely
aocluding blood vessels an the permodontal lgament (PDL),
Buoth the magritwde of the applied foree and the PO ares over
which it is distributed are critical, The biological response
depends net merely on the force but on the pressure, defined
s force per unit area, Since different tooth movements aller
pressure distribution, it is essential to specify both the type of
movement and the applied fores o anderstand the ideal force
levels.

Tipping eccurs when a single force, such as from a spring,
acts an a toodh crowi, This creates a tippung moment around
the center of resistance, approximately halfway along the
rool. The PRL experiences maxirmuem pressure at the alveolar
crest and rool apex, with progressively les pressure approa-
ching the center of resistance, As only half of the PDL area
bears the lond, forees for bpping must remain low, Studies
sugges! tipping forces for o single-rooted tooth shoubd neot
excecd 50 gm, with lighter forces preferable for smaller teeth

When forces are applied such that no tipping occurs, the
tooth undergecs bodily moversent, wheee the crown and oo
move uniformly. This evenly distributes pressuse across the
PDL. To genersie the same biological response as tpping,
double the force i3 required. Partial tspping and translation
|'-E|.'||..|'|r|= [I.'Il'ﬂ-&ﬁ h&lwel‘:rl L]'pl_:ﬁ:.." nueded |'|:|I' |1-l|.|n! I||'.||;|i1|_u; .ﬁl||:‘|
h:u;l'il:,.'muw.ﬂnulll :

Rotution theoretically allows force distributson across the
entirg PDL. permitting larger forces. However, rotatien often
induges tipping, compressing areas of the PDL. Thus,
appropriate forces for rodation align with those for fipping.
Extrusion ideally generates tension without PDL compres-
sion. Howewer, minor fipping during exfrusion can cause
compressed areas, making light forces similar 1o those for tip-
ping suitable. Infrusion, en the other hand, requires extremely
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light forces simee the force 15 concendrated at the roof apex.
Excessive force during intrusion may damage the PDIL.

Impact of Force Duration and Decay

Sustmnesd foree 1= coucial for efective orthodontic eoth
movement, though ot need not be continuous, Research sugg-
ests thak forces mast persist for of least 4 hours fo stimulate the
cellular differentiation required for movement, Clinicol
chservations indicate that forces maintained for 4 to 8 hours
daily yield better cutcomes, with efficiency increasing as
force duration lengthens.

Concept and Slgnificance of Anchorage

In orhodontics, anchorage s defined as “resistance 1o
unwanted footh movement,” reflecting the need o control
reactionary forces generated during desired tooth mowve-
ments. Reactton forces, if uncontrolled, con affect adjacent
tegth or structures, Common ancherage sourges include tegth,
the palate, the head or neck (via extra oral forces), and
increasingly, temporary anchorage devices (TADs) like
screws implanted in the jawbone.

Eﬁ'-l’.‘l.ﬂ'i'w: .ﬁ.ﬂl:lu:ra.f_ﬂ mandgement involves 1I|:1;-'.i1|'|'i:-':i||!,|_
clegired maovernents wlyile |1'|i|:i1||'i:f:i|1ﬂ: addvierse side effects, An
essential stratepy is distmbuting rescton forces across mul-
tiple tzeth to keep periodontal ligament (PDL) pressure below
the threshaold required for movement. Research suggests tooth
movement is proportional o applied pressure up (o an optimal
range. Forces exceeding this range con increase frauma with-
cat enhancing movement efficiencey.

[ reciprocal anchorage, equal forces act on opposing seg-
ments, distributing pressure evenly across the PDL. For
example, connecting two teeth with an active spring applies
equal forces on bath teeth, Simlarly, in a premolar extraction
cise, anterion ieeth (e.g., ineisors and caninesh might oppose
posterion teeth (e.g., molars} wsing equal forces. However,
trug reciprocal mevement depends on the total PDL area of
coch segment. Teeth with larger root surfaces exert greater
resistance, lepding to shightly uneven movement despite equal
force distibution.

To achieve differential movement, additional teeth can be
added 1o the anchorage winit, increasing reel surface area and
reclucing PO pressure. For instance, adding a second molar
1o a postenor anchorage wnil incréases nesistance and
minimizes forward movement of posterior eeth while
retracting anfenor feeth, Using hight forees oplimizes thiz
methad by keeping anchor teeth in the lower response range
of the pressure-response curve | Excessive force nisks destah-
ilezing anchorage, termed "slippang” or “hlowing™ anchorge.

Stationary ancherage contrasts bodily movement of one
toath group with tipping of another. For instance, tipping
anterior teeth lingually while cnsuring bodily posterior move-
et redieces reaction forces and enhances anchorage contral,
However, success depends on applying light forces, Exces-
sive force negates this advanizge, moving ancher teeth exces-
sively and undermining anchorage control
Skeletal and Cortical Anchornge

Cortical bone, being denser and more resistant to resorp-
fion, slows tooth movement compared o medullany bone,
This can complicate movement near dense cortical struciares,
such as old extraction sites or areas with missing teeth.
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Additionally, excessive foree against conical plaies con cause
roit resorption, particularly in maxillary incisors during
torque movements. This underscores the need for careful
force application toavoid sdverse effects.

Advancemients in skeletal anchorage techmigues, inclu-
ding bone screws and plates, have revalutionized orthodon:
fics. Unbke extra oral devices hke headgear, skeletal ancho-
rage sffers conststent resistance without patient complinnce
issues, Temporary anchotoge devices (TADs) such as sitans-
um screws provide reliable Axation, minimizing unwanted
movements, These devices are now stondard im0 <limical
orthadontics, often replocing traditional extra oral methods.

Orthodontic Foree and Skeletal Effects

(hrthodemiie Torces not |,1n|_l|-' influence teeih and alveolar
bone but can also affect jow growth, Sustained hight forees can
modulate maxillary and mondibular growth by influencing
sutures and condyvilar development. Implants allow direct
application of forces o the maxila or mandible, enabling
targeted growth modifications with minimal force.

Megative lmpacts of Orthodontic Forces

Orthedoniie mwoth movement involves ool nnl:.' 1he
rermodelmg of surmounding bone but alse changes within the
persodontal hgament (PDIL). Collagen fibers detach from
bone and cementum and reattach loter, keasding to.a temporary
widening of the PDL space, which in turn cavses a slight
increass n tooth maobility.

A increase in mobility is normal during onhodoniic
treatiment, with greater force resuliing in more resorption and
increased mobilite. Excessive mobility can indicate that
excessive force s being applied, possibly due 1o habits like
clanching or grinding, 1Fa tooth becomes excessively mabile,
it shauld be taken ol of occlusion, and the force shoubd be
discontinued until mobility decreases 1o acoeptable levels,
Excessive mability usually resolves without permanemt
damage, unlike root resorption.

Puin from onhodontic forces develops quickly when pres-
sure is applied to the tooth, as the POL is compressed.
Immediate pain should be avaided, as it significs excessive
force. However, mild aching or sensitivity to pressure may
croc e within a few lwrs of treatment, ty pically lasting for 2 1o
4 days. Pain vanes among patients, with some experiencing
more discomfon than others, even with similar forces,

Pain 15 primanily coused by ischemic arens (hyalinized
areas) inthe POL. which lead to sterile necrosis. Additionally,
mild pulpitis may contribute to discomfort. There is a direct
comalation between the amount of foree and the severity of
pain, as stronger forces canse larger lschemic aneas.

To reduce pain, light forces are recommended, and
patients may benefil from chewing sugarless gum during the
first B hours after activation, as this can temporarily relieve
pressure on the POL and help restore blood flow, preventing
pain recephor stimastion .

Ront Resorption during Orihedontic Tooth mevement

Chthaedipatic forces camse remadeling not only of te bone bt
alag of the cementwin on the rool surface, Studies have
shownthat cementum adjacent 1o necrotic PDL areas is
alTected by the resorplion process, which explaing the root
resorpiion that can oceur with excessive orthodontic force,

Ewen with careful force maonagemeni. hyalinieed areas are
inevitable, leading to resorption of cementam and, in some
cases, dentin

Root resorption cain occeur in different forms, 11 i o
always permanent unless large defects appear, particulary at
the apex, oot remadeling tvpreal Iy involves the resomption off
cementum [ollowed by s replacement, but severe rood
TESOFEHION CIN OCeur 10 certain cuses, often nvolving the apex
of the roos,
Effects of Orthadontic Treatment on Alveslar Bone

Orthodontic teatmsent can lead 1o changes in alveolar
bone height, with pressure in the PDL space being iwost
prominent at the oot apex, However, excessive loss of
alvenlar hone height s rane, and the greatest changes tvprcally
oocur at extrachion sites, The relafionship between tooth
movement andd alveolar bone height s complex, but in most
cases, moving atooth brings the alveolar bone with it

[ cases of periodontal disease, erthodontic treatment can
b wsed o support bone regeneration if the discase is well
controlled. Intrusion or extrusion of teeth can result in
changes to the alveolar bone height, either enhancing or
reducing bone support, depending on the direction of
el and fosce fevels used.

Extrusive forces typically stimulate bone formation,
while intrusive forces may lepd 1o bone loss at the alveolar
crest. When orthodontic treatment s conducted with reaso-
nable force and speed, bone height generally remains stable or
is slightly enhanced. In some cases, intrusive freaiment can
improve periedontal suppor, although it is primarily used 1o
maage periodonial isswes rather than 1o profmote significant
bone regeneration.

Conclusion

Orthodontic forces mitiste complex nteractions betwoen
the penedontal ligomend (PDLY and alveolar bone, driving
teoth movement through controlled bone remodeling.
Periodental and bone adaprations 1o functional stimuli
maintain equilibrium and support orthodontic treatment
ooals. Proper force magnitude and distribution are essential
fior minimizing sdverse effects like pain, rool reserplien, oF
miobility while ensunng efficient, stable woth movenment,
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Abstract

This study evalumies short-term hypersensinvity reactions 10 metal components in
prihodonti: appliances, A cohord of patients was monitored Tor allergic responses, with
chinical nssessments and patch testing when nesded. MNickel was the most commen aller-
gen, followed by chromium amd cobalt, Mild reactions, including envthema and stching,
were ohserved in a small percentage of paticnts and managed with material adjustments or
topical treatments. White metal hypersensitivity s uncoemmon, earfy detection and
mpterial selection are crucial for minimizing reactions, Further research is needed 1o pssess

long-term effects.

Keywords : Metal hypersensitivity, nickel allergy, patch test, onthodontic materials

Introduction

elal hypersensitivity is a gro-
wing concern m the field of
orthodontics, with the bioco-

mipatibility of dental materials being o criti-
cal factor m potient care”. Onthodontic
appliances, commonly fabricoted wsing
metals such as mickel, chromium, cobalt,
and titamiwm, are integral to treatment b
may clicil adverse reactions in susceplible
individuals”'. Among thesc, nickel is part-
cularly kneown for ats allergenic potential,
frequently causing comtact dermaititis and
other hypersensitivity responses’™, Such
reactions not only affect patent comifon b
also pose challenges W reatment contimely
anat outcomes ™,

The prevalence of metal hypersensit-
vily appears to be increasing, podentially
due to heightened awareness and improved
diagnostic technigues™. However, the exact
relaticnship between orhodontic applian-
ces and the development or exacerbation of
hypersensitivity reactions remaing wisdenes-
phored . This study by Menezes et al. aims
to investigate hypersensitivily reactions 1o
varions metals commuonly wied in orthodo-
ot prasctice, By emploving patch tests bath
before and after the placement of fixed
orthodontie appliances, the study provides
valuable nsights inte the mncidence and
intensity of these reactions. 11 also exami-
nes potential differences in sensitivity based
on sex and evaluates whether orthodontic
appliances contribute o sensitization over

iime .

Through its findings, the stedy seeks 1o
enhance our understanding of material
biocompatibality in orthodontics, ulimately
informing maderial selection and improving
patient care practices ", This review will
anolyze the stwdy’s objectives, methodol-
apy, key findings, and implications for
clinical practice.

Objective

The primary obpective of this study 15 10
evilunte the hypersensitivily reactions to
cight metals commuonly wsed in orthodontic
apphances, imcludimg nickel sulfule, potass-
im dichromate, cobalt chloride, and titan-
i oxwde. By conducting patch tests both
before and after the placement of fixed
orthodontic appliances, the study aims to
determine whether these appliances sensi-
tize patients 1o the tested metals or affect
their tolerance over time, Additionally, the
study secks 1o assess the relationship berw-
een metal hypersensitivity and factors such
ws sex, providing a comprehensive uncers-
tnnding of #s implications for orthodontic
treakment.
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Marerials and Methods

This study involved 38 patients (17 male and 21 female)
aged P10 25 vears who requ-ired orthodontic treatment. Patch
fests were conducted 1o evaluate hypersensitivity 1o eight
metal compounds: nickel sulfate, potassinm dichromate,
cobalt chlonde, wanmm oxide, copper sulfate, mon sullfanke,
manganeze chlende, and mobybdenum salt, The 1ests were
cormed out twige for each patient: before the placement of
fixed orthodontic appliances and two months atter appliance
placement.

Padch tests were applied to the scapular and infrascapular
areas of the patients’ backs using sterile, hypoallergenic adhe-
sive sirips contaiing the test substances. The patches were
lefi an place for 48 hours, during which patients were
instructed to avoad misiure and plyysical activity that could
displace the patches, Dermatological evaluations were
comducted 48 hours and 72 hours affer patch apphcation to
record the intensity of hyvpersensitivity reactions. Benctions
were scored according to International Ressarch Contact
Drermpiatis Group puidelines, with scores ranging from O (no
regction) tod (sevene reaction).

The study adhered to ethical guidelines, obtaining
informed consent from all pasticipants or their guasdians,
Statistical analysis was performed using the chi-square and
McNemar's chi-sguare tests 1o evaluate differences in hypers-
ensifivity reactions before and after appliance placement, as
well az any associalion with sex.

Key Findings

The stwedy revealed that nickel sulfate and potassium
dichromate were the most allergenic metals, with both elicit-
ing positive reactions i 20,1% of patients. Among these,
nickel sulfate cowsed the most mtense feactions, with some
patients displaying severe hypersensitivity. Manganese
chlorisbe also tnggered positive responses in 7.9% of par-
pamnits, thongeh 115 elfects were less pronounced, Importantly,
the placement of fixed erbhodontic apphances did ned
significantly alter hypersensitivity reactions over the bwo-
month study peried, indicating that these applionces did not
sensifize patients to the tested metals. While no statistically
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sigmificent diflerences in hypersensitivity were observed
based on sex, there was o tendeney for female poatients to be
more sensitive 1o nickel sulfate and male patients 10 potass-
ium dichromate. Other tested metals, such as cobalt chloride,
titaniurm oxide, copper sulfate, iron sulfate, and moelybdenum
salt, showed minimal allergenic potential, reaffinming their
suitability for orthodontie wse.

IMscussion

The findings of this study contribute valeable insights o
the engoing debate regarding metal hypersensitivily in ortho-
doentica. Mickel sulfate emerged as the most allergenic metal,
consistent with its widely recognized status as a major
sensitizer in dental materials " The observed prevalence of
nickel hypersensitivity (21.1%) aligns with previous
researchy, such as the siudy by Blanco-Dalmau et al., which
found an incudence of 285% using simalar patch testing
methads ", This highlights the need for clinicians o remain
uiEilﬁnﬂ I Assessing palsents for ]Hm:nlial h}]ﬁ;mmilivily
before initating orthod onte: treatment

Janson et ol explored the prevalence of nickel hypersens-
itivity before, during. and after orthodontic treatment and
found no statistically significamt difference in hypersensiti-
vity reactions across these phases **. Their results align with
oair fumdings, suggesting that fixed orthodontic appliances do
mot induce oF exacerbate hypersensitivity reactions within a
shor-term exposure pariod, Furthermose, they reported a
gender disparity in hvpersensitivity rates, with females
5|||:_|-wi|13: H hilﬂlz.:r pn.‘:\.'uhmu,:l..- H | I:r|.:|||:| :||$|u- c_r!'r&u'n'l.:n:l n LLr
study and supported by ather literure™,

Kercsue ot al. investipoted nickel hypersensitivity in
adolescents and noted that orthedontic treatment did not incr-
ease the risk of sensitization . Inferestingly, their study prop-
osed that exposure to nickel-containing appliarces befere
sensitization cvents, such as car picreing, might reduce hyper-
acnsitivity rates by inducing oral tolerance"". While this
finding differs from ouwr short-term analysis, if sugeesis an
infEguing avenue for futere research ito long-term desensit-
eatron ellects of orthodontic matenals.

Despite the consistency scross studies m demonsirating
that orthedontic appliances do not significant]y increxse hyvp-
eragnsitivity tisk, variations in methodologies, sech as
differences in patch fest concentrations and patient demoara-
phics, could imfluence results. Cur study's shor folkow-up
penod limits its ability 1o evaluate chronic exposure offects, a
limnitation also noted by Blanco-Dralman ef al. and Janson et
al."™"

Overall, these compansons underscore the importance of
individisalized patient care in orthodoentics, Pre-treatment
seresning for hypersensitivity, especially in fermales and indi-
viduals with a history of metol allergies, remains crucial,
Fuarther longitudinal studies are wamanted to explore the
partential for orthodontic applianees to influence hypersensi-
tivity over exbended periods.

Conelusinng

Thiz shady lnghlights nickel sulfate and potassiam dichro-
mitte as significant allergens i ofhodontic practice, with
micke! sulfate elicihing the most intense hypersensitivity rec-



Pred al,

fions, Despite these findings. the use of fixed orhodoniic
appliances did not contribube to increased sensitization over
the two-month study pericd, indicating their shont-tenm safety
For st patiends. The study also observed tremds in sex-based
differences, with female paticnts showing higher sensitivity
1o nickel sulfate and male paticnts to petassium dichromate,
though these differemces were not statistically significant.
Minbinal hypersensitivity to metals such as cobalt chlogide,
ttaniam oxide, and molvbdenuwm sali supporgs their suia-
bility for orthodonte apphcations,

Climietons should prioriiee pre-treatment scregnimg for
hypersensitivity and consider individual pattent histones
when selecting matenals for orthedontic appliances. Whike
the short-term safety of these materials is evident, further
rescarch with extended follow-up pericds is necessary 1o
provide a comprehensive understanding of their long-term
effects on metal hypersensitivie.

Sirengihs and Weaknesses

O of the strengths of this stedy lies in its systematic
approgeh o evaluating hypersensitivity b multiple orthod-
ontic metals, providing a comprehensive analysis. The use of
stondardized patch 1esting methods and ethical compliance
cisured reliable results. Additionally, the study's focus on
both pro- and post-treatment hypersensitivity offers valuable
insighits imto the short-term effects of orthadontic appliances
o retal sensativity. However, the study i3 limited by its small
sample size and short follow-up duration, which may nod
capture the long-term effects of metal exposure. The absence
of diverse demopraphic representation further restracts the
generalizability of the findings,

Clinical Relevance

This study highlights the imporasee of congidering metal
hypersensitivity in orthodontic practice. The findings suggest
that fised orthodontic appliances do wot significantly increase
sensitization o metals, offermg reassurance aboun therr short-
term salety. However, climcians should remain caatious
when treating patients with known metal allergies, particul-
arly to nickel and potassium dichromate, Pre-treatment scree-
ning for hypersensitivity and selecting matertals with lower
allergenic potential, such as titanium or cobali-based alloys,
can enhance patient oulcomas and comfor,

Futwre Direetiomns

Future research should focus on larger, more diverse pai-
ient eohorts and extend follow-up periods o better understand
the long-term effectz of orthodontie metal exposure, Stucdies
investigating the molecular mechonisms underbying metol
hypersensitivity could offer insights mito preventive sirale-
gies, Additionally, exploring altemative materials with lower
allergenic potendial and developing hypoaliergenic orthodo-
ntic appliances could further reduce the risk of adverse
renctions. Emphasizing patient-specific approaches to
miaterial selection amd incorperating hypersensitivily screen-
ing info rowtine orthodontic practice are critical arcas for
asdvancement.
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Abstract

Functomal matrix theory extends classical moirix analysis by meorporatmg functions
of matrices, enabling advanced applications in differential equations, control theory, and
quantum mechanics. 1t explores functional calealus for matrices, spectral theory, and oper-
ator functions, providing tools for solving matrix-valued differential equations, stabality
analysis, and optimization problems. Key topics inclede matrix exponentials, logarithims,
and fractional powers, along with their applications in linear and nonlinear systems. This
framework bridges algebeaic and analytic techniques, offering decper insights into the

structure and dynansics of complex systems,

Keywards : Mans functions, spectral theory, operator functions, matnx caleulus,

matrix exponeniils
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Intraduction

he process of craniofacial devel-
opment is intricate. The majority
of treatment strategics have been
founded on the basic biological proccsses
that underlic the form-ation and growth of
teeth amd craniofacial boses. For many
vears, there has been disc-ussion and
imvestigation over the precise mechanizm
governing craniofacial devel-opment,’
Cirgowth 15 the extension or incre=ase of any
particular tissue, Growth, secord-ing o
Movers, may be choractenized as the typical
variations in the quantity of living material,
According to Moss, growth 15 any
miorphological change that falls within a
quandifiable range. From the start of fetal
fific to the enad of senility, growth is characte-
rized by a sequence of succeasive anatom-
ical and physiological changes.”
Theories OF Bone Growth
Sir John Humter's | Bth-century studees
on the development of the jaws and the eru-
priom of the teeth are credited with conduc-
ting the first scientific investigation of crani-
afacial growith. The hypatheses are predi-
cated on the location of the growth center oo
innate genetic potential -~
The various thesries of growih are
= Bomeremodelling theory
= Genetic theory
«  Suwiural hypothesis
*  Corhisginous theory

*  Fumctional matnx theory

+  Bervosvstem theory

= Composite bypothesis by von Limbo-
rgh Rate limiting ratchet ypothesis

= Crowthrelativity hypothesis

Functional matrix hypothesis

The concept that “forms follow funct-
ion™ was first progosed by Vamder Klaaw
(194B-52) The funclional matrix hivpothe-
sis is actually an extension.

The Essence of the Theory

The functional matrnix hypothesis has o
atraightforward core idea. The concept’s
craniofacial framework. The "functional
matrix hypothesis® was created by Melvin
Muoss and his colleagues based on the form
andd function idea. He evaluated and impro-
yed it i the 19908 after i was Gest lounched
in the 19605 Expands in direct reaction 1o
the external epigenctic envirenment after
first developing, According to Moss, "bone-
sdo ot grow, they are grown,”
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Skeletal Units
Micro skeletal wnit

Micro skeletal units are the word used to deseribe bone
that is made up of several continuous skeletal units, Periosteal
matrices conlrol its development. This comprises the mass-
cter, teeth, alveolar bone, and temporalis-coromoid process.

These micre skeletal units undergo size and form changes
that are wnrelated o changes in spatial location, Moss
deseribed this using two terms: inlraossesus expansion or
trans-formation. Mandible, for instance’

P 4 bl @ 5 s S
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Macro-skeletal umit

When the adpacent parts of many nearby bones come
together 1o form a single cranium component. The growih of
the capsular matrix regults in a shift in the location of the
macro-skeletal unit. We refer o this process as translational
growth, For example, inner calvarium surface’

LS T
b Dy

Funectlonal Matrix
Periosteal Matrix

Consists of glands, bloesd vessels, muscles, and nerves;
they alter the skeletal units 1o which they belong, takes imimmee-
diate and proactive action. the osseous deposition and resorp-
tfion process. Transformative growth, of a change in size and
structure, is the outcome.”
Capsular Matrix

An envelope with functioning crania] compenents positi-
oned between the covening layers 15 called a copsule. 1t does
nodt work via resorption or deposition, but rather passively and
incirectly. These afect the placement of skelefal units in
space rather than their size and shape. "Translation” is the
tern for this kind of development process,

mil=

Figate 7 lhaifiammsile fifFieBlaTee of M esils miea afd 1 siiles

Limitatiomns of F. M, H

= Methoedological corstraint
= Hierarchical constramt
1. Methodobogical constraini

Omnly met-hod-specific descriptions that are not structur-
ally detailed might be made using macroscopic measuane-
ments.

Individual cephalometric follow-up served as the expen-
mendal foundation for FMH,

This approach supplemented the previeus qualititive
explanation of development dynamics with I.]I.Iantlh‘ltl.'rt
clements of Tocalized cephalic prowth kinematics.

2, Hierarchical constraini

The process by which extnnsic, epigenetic fonctional
malrix impts are converted into cellular, mulicellular, or
medesular regulatory =ignals ts not explaimad by FMH,
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[t wos unable to explamn the upward (multicellulor) or
downwird (cellular, subeellulor) processes that occur during
growth,”

Functional Mateix Hypothesis Revisited
Revised statement : 1997 Melvin Maoss)

The developmental onigim of all cramizl skeletal elements
(o, skeletnl units) and all their subsequent changes in size
and shape (e.g., form) and locatien, as well as their mainte-
nance in being, are always, without exception, secondary,
compensatory, and mechanically obligatory responses to the
temporally and operationally prios demands of their related
cephalic non-akeletal cells, fissues, organs, and operational
velumes {e.g., the functional matrices ).

1. EM.H. Revisited 1 : The role of mechungdransduction,

2. FMLH. Revisited 2 - The role of an osseus connected
cellular nedwork.

A FEMLH. Rewisited 3@ The genoamnie tsesis

4. F.MLH. Bevisited 4 ; The epigenens antithesis and the
resolving svnthesis,

The Functional Matrix Hypothesis Revisited'

1. The Role of Mechanotransduction
The process by which a mechameal mput 15 trans formed

intoa biologieal signal o influence cellular response is known

as mechano-transduction All vitals ¢ells respond to alterna-
trons in their extemal environment, by a process called:

=  Mechanoreception @ “Transmit an extracellularly
physical stimulus intoa “recepior cells™.

= Mechanotransduction @ Transform the stimulus
“informational content” mito an intraceliular signal,

+  The osseous mechanotransduction has four unique pro-
perties:

= Bonc cells are not eytologically specialized like other
miechangsensery cells,

= Bmgle bone loading stmulus evokes three adaptational
responses, wherens non-gsseons process generally evo-
kesone,

= (kseous signal fransmission is aneural, it dessn’t involve
ancural pathway, unlike other mechanescnsory signals.

= The adapiational response is confinmed within the
individeal bone,

2. The Role ol an Ossews Connected Cellular Metwork

Hogers H1 1 e Py med mririe Nk e b
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Blath static and dynamec stress ore continuously applied to
bame. This 18 necessary for bone homeostasis to function
normnally.

The loaded problem wees the triad of boae cell adaptation
1o veact to the stimulug wihen the force threshold valse is
sprpassed,

The Trind Includes
. Bonedeposition
2, Maintenance
3. Boneresorption’
1. EM.H. Revisited 3
The Genomde Thesls
According to the genomic thesis, the genome imclades all
the information required o govern (cause, controd, and direct)
friom the time of conception
. The intranuclear formation and transcrption of mRM A

2. To regulate also all the intemuclear and imer- cellular
process of subseguent and strecturally more comglex, cell
tigsue, organ and organizmal morphogenesic. Seccinetly
all fentuies are ultinately determined by the DNA segue-
nee of the genome.

In this case, morphogenesis is the predetermined reading
out of an inherent and inherited genomic organismal blue-
print, where the genome controls the geometnc propertics of
cells, tissues, and organs as well as the size, shape. and place-
ment of the organism in addition 1o maelecular synthesis,

Classical Mendelian genetics is where the gemanic thesis
first emerged,

The premises was recent by expanded to include the control
of all onlopenetic processes by molecular genetics.”
Drawhacks of Genomie Thesis

The genomic thesis s rejectad due to s reductionst and
midecular natine, which redpces explanations of mechanisins
al the molecular (DNAY level o deseriptions of the causation
feontrod, regulation) of all strusturally more complicated and
hierurchically higher morpho-genetic processes

For instance, the genomic thesis of craniofacial ontopen-
esis ignores the role of the numerous epi-genclic processes
and mechanisms that are capable of regulating a large mumber
of intervening, s progressively more strecturally complesx,
developmental stages, and instead goes straight from
micdecules to mosplogenssis: from DNA moleciles to aduli
gross moiphology.

The imtegroted epigenetic antithesis nims o elecidate the
causal connection between penome and phenotype by
describing both processes and mechanisms,

Al every hicrarchical level of increasing sfructural and
aoperational complexity, it seeks to discover and thoroughly
characterize the sequence of beginning biological processes
and the underlying (biochemical, bio-physical) response
mechanigms that usderhie them.

2, The Epigenctic Antithesis and The Hesolving Sym-
thesis

The idea that the gemome, or the whole of DMNA molecules,
is the promsary spurce of developmental information that is,
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that there is a genctic program or bluepring that could potent-
inlly create a full organism is o misconception.”

Biological Mechanisms and Processes
The dinlectic process concludes here with an epigenetc
anbithesis and a resolving svnthesis, following fwo sdditional
definitiomns:
1. Aprocess isasenes of actions or operations that lead tow-
ard a parficular result.

2. A mechanism is the fundamental physical or chemical
process ivalved in, or responsihle for; an action, resction,

o pther natural phenomena. That is, mechanisns underlie

PriCEEE,

Epigenetic Regulation of Higher Structoral Levels

The control of bene tissue and bone ergan growth, develo-
pmend, and shape is significantly influenced by the epigenciic
process ofextringic loading.

At the tissae level, the microstructiure of bone Lssue vames
depending on a number of strans, All connective tissues,
including cartilage, exhibit sdaptational responses to louding
thut follow very simitar epigenetic pathwoys ond processes,
At the organ level, mechanisms related o phygical sctivity
control the skeletal adapiations of organisms. Local vascular
factors arc among the several cpigenctic mechanisms that
impact bone tissue,

A Resolving Synthesis
The foumdiations tor further discussion will be made clear
by aconcluding synthesis.

This suggests that both genomic and epigenetic mecha-
nisms and processes contral morphogenesis.

Only their combined sctions offer the adegquate and
essential reasons of growth and development, even i bath are
vital couses,

Camelusivn

The E.M.H. Tsas shortcomings in the past, such as failing to
cxplain growth at the molecular end subeellular level: Maoss
then updated this theory in 1997 and provided a microscopee
explanation of growth, According 1o Moss, sigmals are semt
via Ossen receptors and mechanoreceptors, Examples of
completely distingt forms of causality inchude genomic and
cpigenetic mechanisms, Epigenetics 15 an offective conse,

Bioth are required causcs on their own, but none is adeg-
uate on its own, When corbined. they offer the adequate and
cegential reasons for morphogencsis confrol. Howewver, the
main agents are epigenelic evenis and processes, which are
the causes of development that are closest o the surface.

Furrecmatal Mairiy Thaery - A Review Anicle
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Abstract

Dhstructive sleep apnen (O3A) 15 2 prevalent sleep disorder miarked by repented
interruptions i breathing during sleep. Sleep apnen has well-known systemic effects, such
ps problems with metabolism and cardiovascular disense, but it also has a major impact on
oral health. This review imvestigates the connection betwesn sleep apnea and widespread
aral health concemns. including dental cories, gam infections, and dry mouth (xerostomia)l
that raises the risk of tooth decay and oral infections. Apneic episodes cause spasms of the
Jaw miuscles, which can lead to bruxism and abnormalitics of the temporomandibular joint
(ThT) Adcitionally, the review cosphasizes how dental practitioners can help manage
these oral health issues by using night guards, oral appliarces, and routine dental exams.
For complete patient carg, it is essential to comprehend and treat the effects of sleep apnea
on dental health because early detection and treatment can greatly enhance quality of life
anel avemcl lomge-berm oral izsues,

Keywords - Gbetructive sleep apnea, Orthodontecs. Broxism.
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Introduction Prevalemce
leep apnea is a prevalent sleep [t is estimated that 4-8% of persons in
condition defined by repeated  Inadia have slecp apnea. I is more common
interruptions in breathing during  inmen; perhaps 5 109 of adult males have

gleep. These pauses, kinoan as apaseas, may
oeeur multiple nmes throwghout the night,
lasting rom a few seconds o several minu-
tes. Orhstnactive sleep apne (0SA) (Fig 1)
imel central sleep apnen are the two primary
forms of sleep apnea, The most common
tvpe, D34, happens when the back of the
throat muscles relax too much while you
steep, tlemporarily blocking your airway.
Conversely, central sleep apnea happens
when the brain docs not communicate with
the breathing museles in the proper way.

Fig. 1 : (Hostructive sleep apnes
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it Worsen, particularly those whoe have
gone through menopause, may have a
lower prevalence, but it i3 nonetheless
ncewiorthy @t aroumd 2-5%,

Ohesity 15 o significant risk facter; in
India, up to 30-40% of obese mdividuals
may also have sleep apnea.™
Pathophysiology ™

Avcording o certain theories, people
with O5A have problems with the geniogl-
assus muscle, a tongue musche. During
sleep, this results in the tongue prolapsing
agninst the posterior pharymgeal wall dur-
ing inspirptory effort. The airway obstructs
and the phanmgenl wall invaginates while
yird sleep. Increased air flow resistance due
to abstruction of the nasal airway resulls in
increased effort for inspiration and increa-
sed megative pressure in the pharyngeal
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wall airway. This suction raises the risk of sirway collapse in
the pharymx, (Fig. 20,

—_

Fig. ¥ 1 Pathaphysalogy

Predisposing Factors ™
Son-Modifiable

1. Genehcs

Ao ) amad abowve

Male Gender

Angtomical factors{Fig, 3}
- Adenoids

i1

La

Fig. 3 : Ademalds

Deviated Masal Sepium
Macroplossia
- Micrognathia
- Enlarged uvula
5. Ht,:ur{ﬂqri;il:..ﬂ clisorders
Muodifinhle
1. Obesity
2. BMI=30
3. Alchols
4. Sedatives
5. Bmoking
B, Masal congestion{Fig. 4)

Fig. 4 : Masal Congestion
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mptoms of Obstractive Sleep Apnea™"
Snoring
Aqmeic pavses, such as gasping, coughing, or sworog al
night, Increased body movements and restless sleep
Might ime teeth prinding, or bruxism: enuresis during
the day and at might

Hyperextension of the neck and limitation of growth
failure

Mouth breathing as aresult ol dry mouth

Prodonged congestion of the nose

Walking while you sleep, being obese, and breathing
throwgh vour lips because ivs dry

Wiarness

Moaod swings, mchade mmitabality, mpatience, mitation,
despoir, ond pnxiety,

Hyperactivity and aggression

Poor academic performsie

[hztraction amd poor siiention

Menous congestion in the infraorbital region

Dray time sleepiness and fatigue (Fig. 3

Wrong posibion while sleep

Poor sleep by giene

Fig. 5 : Dy time Sleep in 05 A Fadiend

Effects of Obstructive Sleep Apnca™ ' (Fig, 6)

CVE Problems

. Hy pertension

+  Coronary ortery disense
+  Siroke

Fig. 6z Effeers ol (Rhsrrsctise Skeop Apnes

: '[:Z|:|-||_,;,|1'ili Wi irnpuirrm.:nl

+  Interrupted decision making ond breathing
+  [Depression
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3. Metabolic [sswes

*  Obesity
* Type2 M

4. Day time sleepiness

5. Increpsedrisk of accedents
G Loss of libido
7. Increased mortality risk

riagmosis of Ohstractive Sleep A pnea

LRI

A combination of objective diagnostic testing, patient his-

tory, physical examination, and clinical evaluation is used 1o
diagnese sleepapnea. Being a complex condition, sleep apnea
requines a precize diagnosis in order 1o be effectively treated.
This iz a summary of the steps taken o diagnose sleep apnea:

Lk

Clinical Evalaation

+  Sympbom assessment — loud snoring, excessive day
time sleepiness

= {hserved breathing infermuptions

= Morning headaches

= [Drvmouth

= Difficulty inconcentrations

FFhysical Examination

= HEnl=30

+  Meck eircumference = L7 inches in males and = 14
inches in females

Sereening Questionaries

= STOP-BANG Cuestionaire

«  Berlin Questionare

*  Epworthsleepiness scale (Fig. T)

Dingnostic sheep studies

Polysomnography {PSG): This serves as the definitive

miethad for diagnosing sleep apnea. It is conducted in o

sleap clinic or sleep center and monitors various physio-

logical parameters during sbeep, including:

i.  Bramactvity (EEG)

. Ewemovement {EOG)

i, Muscle activity (EMG)

iv. Heartrate and thythom (ECG)

v, Breathimg patterns {nasal mirflow and respiostory
cifort)

vi. Oypen saturation levels { pulse oximetry)

vii. Lieg mowveiments

vill, Snoring

Diagnostic Tools'

Hidl Talk

Oximetry @ Affordable pulse oximeters arc widely acoos-
sible, making oximetry the primary screening tool for
OSAHS. These spectrophotometric devices measure and
analyze the varying absorption of light cavsed by oxygen-
amu.l Al df{rk}ﬁur‘lﬁl&ﬂi hl'.:lﬁl:l.rjlj:l]'.lin iu the h!l:ml.i. T]'iiﬁ
method effectively detects and moniters Blood oxygen
saturation levels,

Apnea-Hypopmea Index (AHT):

Purpose : AHI s a diagnostic ol used in pelysomno-

Frevemary-Febmary 1025 0 Val- 17 U -3 B0
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erophy o gquantify the sevenity of sleep apnea. 1t measures
the number of apneas (complete abstruction) and hyvpop-
neas | partial obhstmuction) per hour of sleep.

lterpretation

Mormal: AHL< 5
= Mildslesp apnea: AH1 515
¢ Muoderate slecp apnca: AHLLE-30
= Severe sleepapmea: AHI=> 30

3. Epworth Sleepiness Scule (ESS)

Purpose: The ESS assesses daytime slecpiness and the
likelihood of falling asleep in various situations. While
ot apecific 1o sleep apnea, high scores can indicate the
presence of sleep-related disorders, including sleep apnea.
Seoring: Participants rate their likelihood of dozing off in
{ common sibwatiens fe.g., satting amd reading, watching
TV} A score of 10 or above typically signifies excessive
{la'r-'lim:: :;l'-l,:l;:]".l-i1'|n|,::n:$r ];H,!-I:,':I!I.iﬂ“:‘l in:l‘il;aling :»:|»:|,:p apnus or
other sleep-reled disorders,
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Fig.7 : Epworil Sleepiness Scale
Stop-bang Cuestionnaire :

Purpose : The Stop-hang questionnaing 15 a screening ool

ter assess the risk of obstructive sheep apnea. Tt eviluates a

person's likelithood of having sleep apiea based on thear

sympioms and certaim nsk factors,

Seoring:

= 5 Snoring (Do oyveu tend 1o spore lowdly while
sleeping™
T: Tredmess (Do vou fregqueently feel exhausted,
ftaguesd, or drowsy during the day ')

¢ (¥ Observations {Has someons noticed you stop
breathing during your slecp™)

= P:Pressure (Ase vou curreitly being meated for or do
ot have high Blood pressure?)

o B: BMI =35 { Do you have a BMI greater thon 357

o A Agpe s SO0 Are vou over the age of 307

o N BMeck cwrcumference > 40 em (Is your neck
circumference greater than 40 cm™)

= G Gender (Are voumale?

Seoring Interpretation:

= A geore of 3 o higher indicates a high nsk for sleep
apneaand warranis furtler diagnosie evaluation.
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Berlin COruestionnaire

Purpose : The Berlin Questionnaire is a ool used 1o
asseas the risk of sleep apnea. [t focuses on sympioms like
snoring, daytime sleepiness, and the presence of other risk
factors like obesity,

Seoring : 1t is divided into three categonies: snoring, davt-
ime sleepmess, and hvpertension or ohezity. A person i3
consubered af high nsk for sleep apnea if they answer
"y o guestioTis i teo-Or mOre caleEones.

The Modified Mallampati Score

Fl.lrpuﬁr:.-"l.|l|"||.'|ui.:|"| Elrill'lil.rl |3,- s i anesthesia o AssEns
arrway diffculey, the Mallampaiti soon: can also serve as
an incheator of the likelihood of obstruchve sleep apnea, I
looks ot the visibility of the back of the throot and the oral
AECWEY,
Scnring:

= Clasal: Full wigibility of the usala

- Class 0] - Partal \.'|,5.'ib'i|i|:,- ol e uvula

= Class 010 Only the base of the weula is visible

#  Class IV : Mo visibility of the uvula
Interpretation : A hagher class (0 or 1% often correlates
withahigher sk of sheep apnea
Slecp Apnea Chinical Score (S ACS)
Purpose ! This tool combines various factors such as age,
snoring, neck circumterence, and BMI to cstimeate the pro-
bability of a person having obstuctive sleep apiea.
Seoring : The score is based on climeal parameters, with a
higher score suggesting o greater hkehhood of sleep
apnea,
Karolinska Sleep Cruesticnnaire (K50}
Purpose @ This ol is a gleep evaluation questioni-aire
that helps assess sleep guality and skeep disorders, inclu-
ding sleep apiea, 1t inchsdes questions related o swoming,
chokimg, and davirme sleepimess,
Scoring: Based on the responses, o scorg 15 caloulated that
helps determine the likeliheod of sleep apmea, though it is
typically used in clinical setfings alongside other diagn-
oalic meethods,
Snoring Severity Seale (555)

Furpose : This scale specifically evaluates the sever=ny of

snowing, which 15 one of the primary symptoms of ohstr-
ctivie sleep apnen. It can help chmicians determims whe-
ther further investigaaon into sleep apnea is warronted.
Seoring : The severity of snoring is rated on a scale, and
higher scores correlate with o greater likelihood of sleep
apnea.

151N
LY | wpagement

Behavioural Intervention

= Weight loss

. Pasitional ll'.rtrarl'_.'— ay -:ri|.|.\|¢|.'F|'i|1E ot e Baack
= Avordmg aloohol and sedatives

= Smoking cessation

= [Exercise

Obsiructive 5oy Apmon and s Rekasmrmliig aith Oval Habils © Miagaoss am] Mancgemea

2, Mon Surgical Intervention

= Continwous Positive Alrway Pressure (CPAF)
CPAP &5 ai aicway pressure device that mcludes a
mask fiting snugly over the patient's nose. It delivers
acontmuees flow of air, keeping the throat open thro-
phout the night. Acting like a pneumatie splint, i
heelps maintain an open airwey during sleep, suppor-
ting rexrmea] breathing

= Bilevel Positive Adrway Pressure (BiPAP)
Lsed for more complex sleep apnoea or these who
fid CPAP wivcomifornable, It [m:l'.-'i-:lq_'x different pHS=

snre levels For iwhabatpom and e e bation.

3. Oral Applisnce Therapy
Oirthodontic appliances are designed o be wom by the
paticnt ineither a permancni or removable manner. These
devices ane typically crafted to reposition the lower jaw
and tongue, helping to keep the airway open and ensuring
ot breathing during sleep,

B Tongue Retwning Devace (TR {Fig. 8}

Fiz. & : Tonges Eelniming Device (TR}

Advantage of Oral Appliances
Mo invazive and comforable
Portable and convenient
¢ [mproved quality of fife
«  Easwtouseand maintain
Hi]:[]L |'|:-|.I'i|;1|.| l:l.rlnpli.anl;\-c,:
Disadvantage of Oral Appliances
¢ Takestime to adjust
= Minos movement of teeth that can change the bie
[scomion tothe ThI
¢ (um soreness
*  Expensive
Sorgical Interventions @ In case of severe (hsiroctive
.‘I.le,u.'n
1. Uwnlopalatopharyngoplasty (UPPPHFig %)
This procedure entails the rermoval of excess tissue from
the throat to cxpand the airaray.

1. Genioglossus advancement
Surgery focussed on repositioning the muscle around the
iongues to prevent the collopse of pirway

3. Maxillomandibular advancement

Procedure mvalves repositioming the upger and loswer pw
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forward thus belpmg inenlorging the atrway

4. Sephoplasty and turbinate reduoction
Procedure cormecting siructural issues in the nose that
lesads 1o masaal ohstruction

5. Bariatrick surgery
[incases where obesity is major contributing factor

6. Inspired therapy
Mewer option where a device 12 implanted to stimulate the
hypoglossal nerve to keep the pirway open

7. Tracheostomy

[ severe refratory cases this procedure might be consi-
dered,

Fig- ¥ : Uvulopabstnpharvogoplesiy.

Lo lwsini

Obstrictive sleep apiea (O8A) is a prevalent and serious
sleep disorder marked by repeated breathing interruptions
during sleep, caused by a blockage in the airways, Among
ciher health problems, these imtermuptions can lead e poor
sleep quality, lower bloed oxvgen levels, and an increased
rizk of heart dizense, stroke, and blood clots, Early diagnosis
and treptment are key to managing O5A and improving
quality of life. Treatment options includs lifestvie changes,
CPAP therpy, dental treatment, and sometimes surgery. Trea-
ting your condition can lewer the sk ofhealth isswees and enh-
ance your overall well-being.
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The Role of Autogenous Bone Grafts in Maxillofacial
Reconstruction : A Literature Review
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Abstract

Muxillofascinl reconstruction often requires the use of bone grafis to restore form and
function following trauma, tumor resection, or congenital defects, Autogenous hone grafis,
obtained from the patient's own skeletal tissue, ore considered the pold standard for recons-
tructive procedures in the maxillofocial region. This review examines the current evidence
an the application of autogenous bone grafts in maxillofacial reconstruction. The review
explores the bislogical progerties and advantages of autogenous bone grafis, including
their osteogenic, estepinductive, and osteoconductive capabilitics. It also discusses the
variows donor sites comimanly used for harvesting autalogous bone, such as the iliac crest,
calvarium, and intracral sites, and compares their clinical outcormes and morbidity profiles,
Furthermaore, the review highlighis the use of auiogenows bone grafls in specific maxillofa-
cial reconstructive procedures, including alveolar ridge sugmentation, sinus Moor elevar-
pon, reconstruction of mandibular and masillary defects, and craniofacial deformities, The
mtegration of autologous bone grafis with other matenials, such as barmer membranes and
gronwth factors, 15 alse examined. The review concludes by discussing the current limita-
tions, chillenges, and future trends in the use of autogenous bone gralis for maxillofacial
reconstruction ond findings also provide valuable insights for clinicians and rescarchers in
the field of oral and maxillofacial surgery.

Keywords @ Maxillofacial reconstruction, autogenous bone grafis, osteoinduction,
alveolar ridge augmentation, barmer membranes, growth factorss, hone tissue enginesring
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Intraduction

dvanced technigues for frewting
diseases ke jaw fumors, mou-
th malignancies, cengenital
abnormalites, and traumatic injuries like
fractures are all included in maxillofacial
surgery. From minor pericdontal problems
to infricate segmental paw defonmities regu-
iring the restoration of mechanical function
and facial anractiveness, bone grafling is
exaential for rebuilding these defects.
Allogenie, autologous, or synthetis
bone fronsplonts wre essential for support-
g structural integrity and bone regenerat-
ion, The proper imtegration of a grafl depe-
nds on methods such g estesconduction
and osteoinduction, which direct the form-
ation of mew bone.

Microvascular surgery is one of the
latest developments, improving resulls
with accurate st tissue and bome nepair,
Adeguate vascular supply, infection mana-
gement, ond patient-specific charcteristics
including health and nuiritions] siaie ore

also important suceess factors,

[n general, suecessful maxillofacil rec-
onstruction seeks 10 return bone integnity,
tacial dimensions, ond functional resulis
customized to each patient's requirements.
This all-encompassing strategy highlights
the confinuous improvements in surgical
mcthods and paticnt cane im this specialized
arga." "

IViscussion
Antogenous Grafts

When wtilizing autelogous bone grafi-
ing. the recipicnt of the graft's bone is used
fior the transplant. Since the bose wsed in
thiz technigue comes from the patient, there
15 less chance of graft repection, whach
mitkes it the wleal option for block graf
provedures, Because they are ostemind-

Hesw 1o cine this artiche ¢ Jada &0 al. - Heal Tk A Msiil
ol Clirscal Dempdsiry, (20235, The Role of Aslogenms
Bome Cieaiis in Masiliodsc | Kecomaineien ; & Liloramny
Eeview, i Hesll Talk A R o Cliree] Deniasy {Val
L7, Mumsher 3, gp. SR-6%5) Fenamlo hntpscidodoig-
10 2 HE e, |89 1A 75
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uchive, osteogeme. and ostecoconductive, autolopous profis
encourage the formation and fusion of new bone tissue. But
ane dizadvantage of autologous grafis is that they require a
second surgical site, which may cause discomfon afier the
procodure. A blood supply is necessary for every bone grafi
at the transplant site. To achicve sufficicnt vascularization,
more blood vessels msay need (o be added 1o the donor bone
aind periosteum, depending on the size and location of the
grafi. With this kind of transplant, the periosteum and nelated
Blood areres, maddinon fo domor bone, are necassary, This
type of graft 15 referred toas an essential bone graft™
Classification
Classification According To Its Use Im Maxillofaclal
Surgery
Calvarial Bame Grall
= Cranial bone chips
= Alveolar bone reconstruction | adaolescent repairy
«  Alweolar cleft
= Duter table of the cramium reconstructaon
= Owier table partial thickness'potato chip grafi
= Oibital wall
= Orbaal floor
= Duter table full thickness
#  Facial Augmientation
= lnner tabde or full thickness grafi
*  Mandibular contour defects
¢ Defects of the mentum
= Zygomamalar aminence reconstruciion
= Total svgomatic deformities reconstruction
{ Trea-cher Collins syndrome)
T8F Beconstnaction
+  Costochondral Grafi
«  Fygomaticarch
= TMI Reconstrsction
*  Ear Reconstruction
TLIALC Bone Grailt
= Mlise hone chiips
¢ Alveolar bone reconstruction ewhbaorm)
= Mon-vascularised ilisc graft (AnternonPestenor
= Fullthickness defecis of mandible
= Werfical mandibular asymmeiry
¢ TMIReconstrwction
*  Vaseularived iliac graft (Anberior Posterior)
*  Mandibular reconstruction

Svapular Flaps
= Class laand HB Maxillary detec
o Orhoal

= Maxillary sinus front wall
#  Large craniofacial defects.
*  Tibial Bone Grafi

=  Pathology defect

= Sinus Augmeniation

- Alveolar cleft

Hidl Talk: O Foovizary-Febpary 2035 4 Wal-17 0 o5 Y B
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*  Uontinurty detect of mandible
Fibular Myocatancous Flaps
= Mop-vascularised
= Wasculnrised
*  Uraniofacial cancer defect reconsinuction
«  External orbit

Sy EOma
= Condyle
¢ Mandible

Class 1] Ma.-:'i“.'n.‘_-.r deleet
Th] Reconstruction

Calvarial Bone Graft

Craninfacial bone grafiing is pivotal for reconstructing
defects in the cramofacial skeleton, with surgeons generally
agrecing that facial bone defiects should be addressed with
b g_mﬁx and =l tizsue delecis with solf hssoe reconsirgs
eliom

Cranial bene grofis are wadely favoured among craniofa-
cial surgeons globally due bo their relinbility and effective-
ness, They are considered the geld standard for cranicfacial
reconstriction, particularly when exclheding vascularized free
bone Aaps and noivasculanzed iliac bone grafis used in man-
dibalar recomstruction. Composcd of membranous bone,
cranial grafis are believed 1o raintain their volume better than
other types, especially when securely fixed due o their rigid
nalire

The cranial voult 15 increasingly preferred as a bone donor
site due fo its proximity to the surgico] orea, ease of aecess for
harvesting. and ample bone availability. This mokes it partic-
ularky suitahle for variows applications such as repairing orbi-
tal defects, filling ostcotomy gaps, and reconstructing facial
cleft deformitics. The dense corfical consistency of cranial
b and its pobwst baversian nevwork facilitabe rapid revascu-
larization amd minimal resorptioa, making it ideal for reshap-
ing the cramiomanillofecial skeleton,

Advantages of cromial bone grafts include their excellent
infegration, minimal post-operative paim, and obsence of vis-
ible scarring. However, limitations include the risk assecited
withthin calvarial bones less than 3mm, which heightens the
pertential for dural or cerebral injury. Additionally, they are
ni¥ recommiended for cases with significant sagittal misalig-
nment berween the maxilla and mandible

Figurs | Sealp Dsseecion Widl 5l Kerained Rorsetors In Place
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Figmrs: T Malviphe strui of corticocance!lows bose removod Trom (e
ol Bl ol s wkiill

Figmre } Infrasperative view of the cramial vamli follewing remnoval of
sy eral spli thickness grafis,

Costochondral Rib Craft

Costochondral rib grafis are crucial inmandibular recons-
truction, garticularly for rebuilding the temporonandibular
Juint. They mimic the size of the native condyle and their
cartilaginous covering suppoats continued growth, prevent-
ing ankylosis an the skull base. This procedure aims to restore
Fmiuas ||,.-1LJ,|_1||._ vertwal fsce |:||:i1;||!._|,r|.1,:lusi1_:-1l.,.i|n|.| wivrrra ] Tha
function, essential for mastication. speech, amd growth in
children.”

When a child has active growih centers, the temporoman-
dibular joint { ThT) s rebuilt using costochondral rib grafs 1o
freat deformities caused by rheamatodid arthntis, rauma,
neoplasims, infections, amd congenital dyvsplasias. When other
treatmments ane ot appropeiate, they mweat adult patients with
rleeumaiosd anbritis, catecarthritis, and idiopathic condylan
resorpiion that causes TMI problams. They are also uged in
L"r:|.1tifr|'r|ﬁ.:\.'l}'. |.::r:'|l|:||.|r'|:|a:u:ii|-:":-|'.u|,'.‘iﬁ| defiect rr_'l'.‘l.rllslru.,:lil.rll,_ naml
dorswm defisct comrection (sadidle nose abnommalites), and
costochondrl cartilage rebwilding of the ear's habcal frame-
work, Foecent pulmonary infectons, condise imstability, and a
history of restrictive hung diseose are all contraindications
becouse they increase risk during surgery ond recovery.”

-

5 1 Remnval of Hib

Figsie 4 ¢ Rib Lralt Figire
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llize Bone Graft

Becawse autogenous grafis combine structaral suppon
with afl three of the characterisiics of a bone grafi-osicogen-
ctic, oatevconductive, and osteoinductive-they remain safe
and widely used ™™

The best source of autogenous bote transplant is i hag crest
hane graft (ICBG)"™ The iliac crest can be used 1o harvest
bath cancellous alone and tnicortical transplants." " Wherens
pasterior [CBG iz obtamed for postenor spinal fusion surpe-
rigs, anterior ICBG s twken for anterior procedures such as
anterior cervical corpectomy and fusion (ACCEF) and anterior
cervical discectomy and fusion (ACDF)""" We outline the
advantages of this methed of ICBG horvesting over the
traditional approach for patients undergoing ACDF/ACCE.

Figuire Bl A Fall-thicksess Flip, Ischiding The Dorsolumbar Faseia
Leludeus Mlaxiosus Musele, Amd Periosteum, 15 Elevaied Te Expesse The
Chuter Cortex OF The Posterior Himm.

Amterior llkac Grafi

Foey landmarks are noted and the patient is pat supine with
the hip rdged, A lateral incigaon is made around 2 cm above
the liag crest, starting from above the external the vessels,
Palpation of the s crest and antenor supenor tise spine 1=
used fo pdvise the lecation of the incision. The incision is
placed laterally and inferiocly 1o lessen pain following sur-
oery along the beliline,

A 4- o b-cm incision s made along the iliac crest, obli-
quely aligned, 1-2 ¢ posterios to the iliac tebercle amd | cm
inferior to the anterior superion iliac apine, The lateral femoial
cutanecus nerves, subcostal, and ilwhy pogastine nerves are
crrcnmyventad by this method,

A osteotome 15 used o harvest the coficocancellous
block grafi, and hemostasis is established betore the abdo-
minal wall lnvers are carefully closed. Inorder do relieve pain,
drains and an epidural catheter are inserted. and the skin is
sealed with clips.™
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Posterioriliacerest

The patient is placed in a prone posture with 207 of reverse
hip flexion, and bone landmarks are highlighted wsing a hip
poll. The superior and middle eluncal neeves ane not cut; inat-
ead, the incision is made over the gluteus maxirmus inserion,
atriangular fossa

In order fo avord the cluneal nerves, o f-to B-cm curvilinear
ncision 15 made after the posterior ilum, centered above the
gluteus maximus insertion. The incision goes to the gluteal
crease } om laterally and paramedianty. The gluteus medius is
gently reflected for more exposure after the lumbodorsal
fascia is fransected and lifted to reveal the postenor ilise crest.

O the pesterior iliae crest, a 3,5 cm ostectomy is done,
with addifional cancellous bone removed using cureties, foll-
owing the ridge of the glueus maxinns insertion. Bome wax
or eollagen is used fo produce hemaostasiz, and the skin, sube-
winncous fissue, lumbodorsal fascin, and periosteal lnyer are
closed. To avoid aspirating the marmow, o drin is frequently
set to low suction’’

Scapular Flap

The descending branch of the circwmniflex scapula artery i3
usied 1 the parascapuilar Map, which Nassif first described in
1982, Teot et al, mitially demonstoated harvesting the
seapula’s lateral border om this artery, amd they also showed
that both the parsscapular and scapula flaps, supplied by this
artery, could be clevated simubianeously.

Lrzing skin paddles aligned with the ransverse or descen-
ding branch of the C5A, flap clevation is performed on a
proae of Latesal decubitus patient. Outlining the scapular flap
involves maintaining marging of 2 eom around inportant feat-
ures, Above the riangle where the CSA flows, the lateral skin
praddle needs to be drawn. The seapular Tateral border s where
bone is remaoved, and the flap width should be between B and
10 em, In order to ebevane the skin poddle, dissection 1s carned
oul medially to laterally, detaching the flap from the under-
Iving muscles until the CSA s reached and exposed.

The C8A's decp segment exhibits three branches that
reach the proximal Bteral edge of the scapula in the close-up
view. For the skin paddlics, the cotaneous branch splits into
descending and horizental branches. The infraspinatus and
teres miivor muscles are sliced 3 cim parallel w0 the lateral bor-
eer in order to gain access (o the scapular bone, A muscle culf
15 lefl in place, Up to the bone feeders, the muscle iz comple-
tely transected from the inferor angle,”

Reconstruciing complex midfagial abnormalities of the
orbit, maxilla, skull base, and mandible 1= accomplished with
the use of the chimera flap'™ It is appropriste for older
paticnts with vascular problems and kas minimal donor site
morkidity, good scarring, thin, hairless skin, low risk of peni-
pheral vascular disease, and reasonable bone gquality. 1t also
permits the use of numerous separate skin paddles. Bul the
quality of the bone 15 not az good as with DCTA or fibula Aaps,
and the patient must be repositioned, making it impossible for
twor teams Lo operate simultaneously. Furthermore, simul-
tameous fMap harvesting and ablation ane not possible, ™
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Figure H @ Flap Leearion

Figure 9 | Elevatisn of Parascapelar Skin Paddic

Free fibula tlap

For free-flap mandible repair, the fibula 1s the chosen
domaor site becanse of its umiorm shape, sufficient lengrh, and
low donor-site morbichity. It con be elevated with a skin island
for composite-tissue repair and permits a two-feam appr-
cach.”

L'sing bone holding forceps, the distal cut end of the fibula
is gently dragged out o expose the interosseous border. In
order 1o preserve newrovascular structures, a periosteal tr-
pper is subsequently inserted, leaving the anteraor shil laterally
and tha -l::ll'l..."'ll'ﬂrS[l'lFlrl'Er medially, To presvent LracLion :‘I:lrrrage
1o the neurovascular stroctunes, the penostenm i gantly rola-
teaf around the fibula, especially the medml sechon that is
merged with the interosseous membrane, To reduce neurovas-
cular imury, the gt is administered through the distal
incision and rotated 1o guarantes dissocintion frem surround-
ing tissues, Range-of-modion exercises for the knees and ank-
les are performed after o compression bandage with a plaster
slab is wom for a maximum of two weeks. Depending on the
wound, gradual weight-bearing is allowed after three 10 four
weeks.™

Reconstructing significant defects Tollowing oncelogae
surgery, trauma, or congenital anomalies-especially an the
maxilla and mandible-are among the Indications For the fibula
Aap. It provides enough bone for dental smplants, o lengthy
bone sepment, a dependable skin paddle, and possible inner-
vatien Contraindications include hypercoagulable states,
medical illnesses such as vasculitis, connective tissue disor-
ders, and peripheral vascular disease, as well as cireumsta-
nces not appropriate for prolonged surgery, Implications may
include nerve injury, numbaess, blood vessel damage, rmse-
ular weakness, compartment syndrome, ankle inatability,
infection, persistent dizcormfort, and even limb logs,” ™
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Flgmrel® : Flap raksing conpleted

Tibiakbone graft

Catone and colleagues first described the use of the vibia as
a donor grafl site for masillofacial reconstruction in 1993,
describaing 10 examples in detwil. Smce then, it has attrcted
new attention and has been applied fo significont jow recons-
fructions s wcl] a5 orthognathic, clefi, and preprosthetic
operations,”

[eeficed size and form are the mest crucial factors in deter-
mining how much bone grafi needs to be collected when
choosing a donor site,”™

Numerous publications have recommended tibial bone
harvesting For oral surgical repair hm.}m lhl. proximal tibi
is a good supply of cancellous bone ™"

The literature siates that the tikia has several benefits as a
donor Pocation, including high availability of cancellous
bone, a less invasive procedure, and & bow rate of complicati-
ona.” "I is also a quick and easy process from a techiical
slandgodint, and it penmits both recipient site augmentation
aid samulianeous ]r.:r-.-eminh-,""

The process 1= recommended for various diseases, non-
union of pow fractures, consequences of orthognathic surpery,
and bone volume sugmentation moral implantoloey. Tts ben-
chits include a low rate of complications, a significant volume
of cancellous bone, and ease of technical execution.” Bui
there's a chance for problems. such hemorrhage, tibia frace-
urcs, big hematomas, scchymosis, exeruciating pain, deep
infiection, and transient logs of sensation, Gait abnormalities
amd [ﬂnﬁ:hrjla are examples of late wnl:-lcnm unsiglily
searring is an example of along-term problem,”

Figgmire 11 The can eollons o B remsvgd wilth the ortheqpedic carenies,

Intrasralgrafts

Following orthognathee surgery, jow fractures, non-unien
af jaw fractures, multiple pathologies, and bone volume aug-
memation in oral implantoelogy are among the conditions for
which the operation is suggested. Its benefits inchede having o
lovw rate of complications, being technically simple, and offier-
ing a significant volume of cancellous bone. Early problems

e Bobe ol Ao -eanns Beie Cerafts in Masilolacial Recomtrecilon ;& Lilersiore Bevies

including bleeding, fibia fractures, massive hematomas, ccch-
ymosis, excreciting pain, deep infection, and transient sens-
ory loss are examplss of potential complications that could
accur Long-term problems cowld include unsightly scaming,
while late concerns could include paresthesia and abnonmal-
ities in gait.""

| —

Figure 12 : Exposed parasymphysis region for gradting

Autologous bone is considered the best matersal to use for
bone grafting in atrophic mandibles. The mandibular ramus
and coronaeid process ave especially preferred because of thedr
favorabbe qualities. The bone from these regions has namse-
rous advantageous gualities that make it a popular aption for
successlul grafing weatments, despite the fact that no grafi-
ing materisl s lawless "'

Figure 15 @ Carnnoid bone graft Barvestng

Through tramsoral incisions, small cortical grafis can be
ohfained with little morbidity to the donor site from the retro-
mclar arcas of the maxilla and mandible. Retromolar bone
transplants are appropriate for the same ciuses as chin bone
grafis, despite being more difficult o reach and having less
bone acoessible overall, In addition, if the patient has ther
msd-;}m melh caet, this location should be taken nio
al,.l,:-l,:llr:l

Flgmreld : Beirnmesdar area of the masddikle
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Conclusion

The kst option for comecting bone abnormalities in oral
and maxillofacial, spinal, and tranma opesations is auoge-
nois bone teansplants: the graft location ig chosen based an
anatomical considerations and individual requirensents,
Unaderseanding the dangers of autogemses bone harvesiing,
including uncormmon but senous consequendces, is still esse-
otial even when bone substitutes are becoming more widely
used, Wascularreed bone laps are especially useful m maxillo-
facial reconstruction becouse they con tolerate masbcntory
stresses and adequately repair the oromandibular complex,
even in domaged areas. Donor sites such the scapula, iliac
crest, and fibula offer sufficient soff tissue for covering and
enotgh bone for implants; the ostcocutaneous fAap in the
fibula is the most versatile. Movelties such as the double free
flap with tensor fascia-lata, the pedicled myoosseous Aap with
a Frew akin flap.
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I.T.S Dental College, Ghaziabad

rosthodoniist Day was celebrated with greal
enthusiasm by the Deportment of Prosthodon-
s wned Croowen de Bridge at [ T.5 Dentol Collepe,
Crhamiabad on 22nd January. 2025, The celebration aimed to
raise awarensss about the specialized field of Prosthodo-
ntics and its significant Tole in oral health. To mark this
accasion, various events such as were ergonized. The cele-
bratien started with an cducational webinar for the students
aind Taculty of the college on the togic Prosthodontic Treat-
ment Cptions in Implanids’ by resewned Prosthodontist amd
acadernician, Dr. Vibha Shetty, Professor in the Depart-
ment of Prosthodontes, Faculiy of Dental Sciences, Ram-
iah University of Applied Sciences, Bangalore
"arions engagimg events ke Best out of Dental Mater-
inls, rangali competition and cast painting competition
wigre organized for the stadents of the college who shoeed
their literary, artistic and creative skills with their partici-
paticn. Nukkad Natak was conducted which emphasized
the eele of a prosthodontist in the society and which treat-
miends ane covered under the specialty of Prosthodontics

_F-'--|-

The highlight of the Prosthodontist Dav celebration was
the distribution of free dentures by Secretary, LTS — The
Education Group, Mr. B.E. Arora and Director Principal
Sir, D Devi Clsaran Shetty, to the under privileged patients
as a part of a Free Deoture Camg condu-cted by the
Diepartment of Prosthodontics and Deparment of Pakblic
Heizalith Dentisiry wnder the noble initiative “Muskaan: An
Initztive 1o Resch the Unreached” siared |'|3,- I.T.5 Dental
College, Ghaziabad, Also present were D, Pankay Datta,
HOD, Department of Prosthodontics, Prof. Dr. Siddhi
Tripathe, D Chta, U Karvika, Dr, Deepika, D Ak, D
Sunil. Dr. Mihanke and Dr Prchi. The event was
pppreciated by the Deans, Hepd of Departments and
faculty members of the college. The event witnessed an
overwhelming response from the community with more
than 1 dentures delivered to the patients and marked a
significant milesione in advancing dental cape accessibility
and awareness, The celebration coneluded with the felicie-
ation of the volumeers and winners of the vanous competi-
tigma. The celebration witnessed huge media coverage. Cur
hesrtfely lle:,l'.i][ihl.lil.l\_' [ our n.:s-:|1|.'-.:|¢_';| I_'|1:|1r:n:|.||.. [, T.8=The
Edvcation Group, Dr, BF Chadha and Honorable Viee
Charman, 1.T.5-The Education Group, Shri Arpit Chadha,
for their unflinching sopport and gusdonce tewands the
celebration of Presthodontest Day.

Kalka Dental College, Meerut

Celebrating Pioneering Spirit in Prosthadontiies

anuary 22, 2025, was a landmark day at Kalka
Deental College as the Department of Prosthodon-
tics and Crown and Bridee commemorated Pros-
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thdontics Dy with unwavering enthusiasm. This miomse-
ntows occasion homowrs the ground breaking contributions
and advaneements in the realm of prosthodontics.

The Festivities commenced with an inaugural address by
MG stwdents of the 1]1_'rl:|r1:|r|L-||I ol Prosthodoniies and
Crown and Bridge, In their address, they underscored the
paramount imporance of prosthodonties i reinstateng ol
fionction, sesthetics, and overnll quality of life,

The celebration showcased an aray of activitices, inclu-
dimg a tooth preparation competition, which witnessed fier-
vent participation fiom students. The competition aimed 1o
assess the students’ proficiency in preparing teeth for van-
ous prosthedontic procedures,

Furthermore, the deporimen organtzed an assortment



DAY

rosthedentic Day Celebration at the Departiment

of Prosthodomtics, T Collews of Dental Science

& Research, Modinagar (UP) on 22nd Tanuary
2025, The Prosthodontic Deay was celebrated in the Depart-
ment of Prosthodontcs, [ College of Dental Science &
Rescarch with great joy. The event featured vanous activi-
ties and competitions for students, Doy commenced with
lamp Bprhtening and then Fun Dental Chiz was orpanised
Enthusiasm of undergraduates participation in skogan
writing and fircless cooking competition made this day
more special. Free Denture Camp was organised in the
Deparment providing essential eral healthcare services o
the ald age people. A ™Nukkad Maiak® was performed by the
froEl ;Imhl.alts. 1t|.'l|'|l.ll'|!'i|ri'll.:l1ll.: the r-|'.‘-'.|:ui|'|.'|:||.|:r'|1 for
replacement of messing teeth, Post inserbion mnstreciaons
including masntenance of removable prosthesizIn the kst
cake cutting ceremony was held and eatables were
distnbuted among the patients, This thoughtful combinat-
1ion of event not only showepsed the department's commit-
ment to the professional excellence but also if's dedicatron
to community engagement and social responsibility. Happy
Prosthodontist Day

of competitions, inchuding a Glass Painting competition, a
5|;|l'|1.' “lad- r|'|:|i.1r|;..: -:.'|.|r|1|'||.'l:|li-:r1|.2||1|J a Proathodontic il
.:I:x-muklnkl: cennpetition, Chur students created breathiak ng
miasterpreces that showeased their artistic flaor and techni-
citl experhse

The event culminated with the distribution of prizes to
the winners of the teoth preparation competition and a wole
of thanks.

The Prosthodontics Day celebrations al Kalka Denal
College served as a testament o the mstiulom’s unwaves
ring commitment 1 fostenng excellence i prosthodontie
edecation and patent care. The department’s endeavors to
remain at the forefront of the latest sdvancements in the
field will undoubtedly vield bencfits for stwdents and pati-
ents alike.

elebrated Prosthodontie Day with an engaging

series of gvends ammed @t rising aworeness

phout the crnitical role prosthodontics plavs in
dentnl core. Held af the college campus, the celebration
braught topether students, faculty, and dental professionals
for a day of learning and fun

The event started with & keynote speech by De. Gauray
blazhipal, a renowned prosthodomtist, whe kighlighted the
advancements i prosthodontic feclingues, mchading
digital dentistry, 30 printing, and implantolegy, He emph-
asieed on the I-::-]'.hin;_:ul'nul!nl vt an ke |:|-:|q_'r|'r-.- palix,:nl < amld the
challenges faced by the elderly 1n the varous aspects of life,

More than 50 dentwres were distributed free of cost 1o
elderly paticnts and they were given all the instrctions to
by should they wse and take care of the prosthesis. The
patienis were provided with  denture cleaning brushes and
cleansers and also were educated on how 1o wse them.

I”IN!-II.l'_lI-::-ILI the day, several workshops and demonst-
rations wire comid-ucted, Students participated i various
competitions such as soap carving, shogan writing and best
ot ot dental mntenials, Under grodwate and post grsdeate
students readily particippted i the competition and win-
ners were distributed with prizes and cerfificaies at the
departrnent. The highlight of the celebration was a key note
lectune for the geriatric patients, where stud-ents and facu-
Ity members showed their keen intesest. The paticnts had an
claborated discussion with the guest speaker Dr. Gauray
Mathpal, discus-zing various aspects of elderly challenges
and low 1o deal wath them.

The evemt also featured a friemdly competition, where
students showepsed their knowledge of prosthodonte
procedures snd competed m quizzes. fostering a spaint of
colinboration and leprning. Awards were piven to the top
performers,

The celebration conclsded with a networking scasion,
allowing post graduate siudents and professionals 1o disc-
uss emerging trends and career Gpportunities in the flield of
prosthodontics. [1was an ennching expenence for all invi-
Ived, reinforcing the importance of prosthadontics in mogd-
ern dentistry
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Shree Bankey Bihari Dental College

Ghaziabad

Oral and Maxillofacial

Gy A - +81 T8 09145
Subharti Dental College
Meerut

n the auspeeions oceasion of Oral and Maxallo-
fiscsil Burpery Day, the Deportment of Oral
Surpery at Shree Bankey Bihar Dental College
arganized a special program centered around the theme of
oral cancer.
D, Alok Bhatnagar, Head of the Depatment, deliverad
a comprehensive review of the program, follewed by an
AVY AT 'L'i-lil.'l.l |:|IL'.°\|L'I'||_‘I|.ii:lII.

O this oegesion D Balram Garg (Prot), D Pallav
Snvastava | Reader), Dr. Koran Sublok {Feader], Dir. Ashish
kumar Kushwaha (Reader). Dr Tapan Kumar Singh
{Senier Lecturer) We were honored 1o have Dr. Pivush
Crarg. a highly remowned oncosurgeon, as our chief guest,
whise inspining words left a lasting impact on the asdicnce,

The event featured an witernal quiz canpetiiion and a
Face pannting contest, adding an element of engagement amd
ereativaty, A high tea was armanged for all atendees,
Fostenng interaction and discussion

The program concluded with a powertul nukkad natak
(strect play), effectively spreading awareness about oral
cancer, Additionally, awareness pamphlets were distribwted
o the public to further educate thers on the importance of
carly detection and prevention.

Hizdl Lalk o Frveeary-Febmary JLDS 5 k-1 -5 D

elebrating Oiral and Maxillofacal Surgery Doy

with Service and Care on the occasion of Ol

and Maxillofacial Surpery (OMFS) Day, the
Department of Oral and Maxillofacial Surgery at Subharti
Dental Collepe organized a special inifiative o serve the
commu-nity. As a part of this celebration, free medication
was prov-ided to all patients who had undergone dental
cxtractions, ensuring their post-operative comfort and
FECOVETY.

Oiral and Maxillofacial Surgery Day 15 shserved 1o
TeCOgnEe thie vital role ol maxllotacial SHITESONS 10 Irmliﬂg
o wide mnge of conditions, mcluding facial travma, ol
cancer, congenitnl anomahies, and complex dental
proceduras, The event was graced by our esteemed foculty
and dedicated pesigradunate students, who are commitied to
advancing patient care and surgical excellence.

Throwgh this iniiative, we reaffirm our dedication o
|'||l.n'i|.||.|'||.|; acceasible and |!|:ig|'|-|.|'.l.:.'||i1'_-.' M.'llgl:.'u] care, while
also raising awareness about the specialty of Oral and
Maxillolacial Surgery

NEEL B SLLEIUSEELIRE
aREslET



SURGERY DAY

IDST Dental College
Modinagar

he Department of Oral And Maxillofacial

Surgery at Institube OF Diental Studies And Tech-

nologics, Modinngar celebrated the [nterna-
tional Chral And Maxillofacial Surgeons' Day on 13th Feb
2025, The theme of this wear was early detection and
prevention of oral cancers. The depariment organized a
guest lecture inviting Do Sewrabh Arvera, director of
aurgical oncelegy, head and neck surgeon from Max
Vaishali aind Fﬂtpﬂlgmli. The PredLran. Was _|.:_'r:1¢.'|.'-:|. |!|!,-'
Prncipel Dr Widhi Agarwal sddr=sing the crowd amd
giving a breel aboul the msttution, D, Gaurav Minal,
Director of post-gracdustion Studies mtroduced the goest
speaker by fhe gatherng, the program was attended by all
the head of the deportments. faculhies from vanous
depariments, postgradusie students, interns and underpera-
duste students from the college. The lecture delivered by
D, Soavralbh Arora gave us an insight about the importance
and nced for the carly detection of oral cancers, he
crplained about the various techmiques and methedelogy to
perform an early detection. The lecture was very
informative and the share of knowledge we receivied from
CHRIT mibes FETEANTRR] '|'-iL'~li".'l'-'|.'|"'¢'|-|H.‘!l1Li1l_l.'.,. it lead ws te do more
brasnstormming aboul the newer aspects of oral cancers from
varmous perspectives. The kecre wias followed by a open
i where we s hllly.! prErt PN friome the studems
The program was concluded by showing o shor video
depietmg the achievements and work done by OMEFS dept
during the past yvear,

DJ College of Dental
Modinagar

he Department of Oral and Maxillofacial

Surgery at [ College of Dental Scisnces,

Modinagar celebrated Tntemational Oral and
Maxillofacial 5|,|r1;-.;|,1|1'-. I}:}' o |'|:|'.-r|,.|:|:r:,-' 1 3ih, M2 5 with a
series of impactful events, The main theme of the
programime was “early Detecton And Prevention OF Ol
Cancer.”

The Celebrations included various engaging studemnt
acltivitics swch as Best ouwl of Waste, Quiz. Salad Plattce
Diecor followed by MukkadMatak. The undergraduate and
postgraduate students participated enthusiastically show-
casing their creativiry and skills, Winners were awarded ata
special ceremony which was aitended by key dignitaries,
|m.'|u|||.|:||__r Hosourable CECY, T, Smal Jasstar, I"rirlL'iiu| Ir,
Pradeep Shukly, Dean- PG and UG Stedies, Head of Depar-
trments anad faculty members
Aa Mukkadnatak was also orponised in Raj Chopla,
Modisagar and Government High Schoeel, Niwandemons-
trating the cause, carly detection and prevention of oral
cAnceT i crcate awarencss among the community.

The Day culmimated with a cake-cuttimg ceremany 1o
mark the occasion and celebrvle the contribotions ol Ol
amd Maxillstacial :".urgl.'r:.-'lu the held of [Renbstry,

The celebrations were a resounding success, highlighi-
ing the Depanment commitment ¢ community weltans,
stwdent engagerment and paticnt care and upgrading o keep
ahreasi with the latest technologies.

Hesl Talk ' Jarary-Fobrooey 2008 0Vl | T 0 Mo-1 0 laspz- 09



Save The Girl Child

“Girly are Dlamends, Shape them for the Belerment of the Generation™ - Afzal A, Taldl

am Sehba Zaidi, and [ aspire to write an exceptional article on "Save the Girl
Child." My journey begins with the profound influence of my parcnts, hoth
esteemed povernment servants. My mother, a dedicated educator in the Home
Science Department, and my father, an Assistant Librarian at Chaudhary Charan Singh
University in Hisar, instilled in me the uvnwavenng values of love, respect, and the
pursuit of knowledge.

Their unwavering support guided me towards a Master's degree in Mass
Communication. | found my life parimer in Afzal Abbas Laidi, a successful busines-
sman from Bijnor, Our family is blessed with two children - a son, Ali, and a daughter,
Shiri.

Following in my parents' footsteps, | have nurtured Shiri with the same love and
unwavering belief in her potential.

| enrolled Shiri in an ICSE board school, fostering an environment of academic
excellence. Alongside my husband, 1 have actively contributed to our flourishing
business, now expanding across the Asian market.

Our dedication to advancing the field of dentistry is evident through the publication
of two esteemed Intemational Joumnals ; Updent {(www.updent.in} and Heal Talk
Dental Journal {(www. healtalk.in), both of which have been illuminating the path for
dental professionals for the past 18 years.

However, | am acutely aware that my daughter's journey has been privileged. Many
girls in India face formidable obstacles in accessing quality education. Decp-rooted
societal norms aften prioritize the education of boys, while poverty forces many girls
into domestic responsibilities, hindering their academic pursuits.




Yet, education 15 not merely a nght; it 15 the key (o unlocking a girl's true potential.
An educated girl 15 empowered to make informed choices, break free from the shackles
of poverty, and become a catalyst for positive change within her community,

Let us sirive to dismantle the barriers that hinder girls’ education. Let us imvest in
their future, nurture their dreams, and ensure that every girl child has the opportunity to

shine.

Sehba Zaidi

Derector Updent Poblication P, L.
Edrior = Heal Talk Dental Jourmal
Managing Editor = Lipdent Diengal Jourmal
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