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Abstract

Introduction: Artificial Intelligence (Al) is a technology that uses machines to mimic human
behavior. Nowadays, Al has gained more influence and applications in the fields of
medical science and dentistry. These applications are related to many different areas
of dental treatments, from root canal therapy to orthodontic treatments, applications in
oral and maxillofacial surgery, as well as the diagnosis and treatment of malignancies
in these areas. In this study we aim to investigate the role and capabilities of Al
different dental treatments.

Discussion: According to the findings of this study, today significant progress has been made in
the field of Al from diagnosis to dental treatment planning. The use of machine and
deep learning systems can be effective in the diagnosis of lesions and prognosis for
patients with oral malignancies. Also, Al can help orthodontists in treatment planning
and predicting treatment outcomes in patients requiring orthodontic treatments. These
systems are also used for identifying and screening the periodontium status of patients
with periodontal disease. In addition, various studies have reported the effectiveness
of using artificial intelligence systems in various aspects of root canal treatments, from
determining working length and identifying root canals to detecting vertical root
fractures.

Conclusion: The use of artificial intelligence shows wide applications in dental treatments. Most
applications of artificial intelligence today are in the field of diagnosis and providing
treatment plans based on machine and deep learning systems. Artificial intelligence
has been able to show acceptable results, although it could be said that we are at the
beginning of its application, and various studies arestill required to reveal the different
aspects of using artificial intelligence in the field of dental treatments.

Key words: Artificial Intelligence; Dentistry; Machine Learning; Orthodontists; Periodontal
Diseases.

Received: 777?777 Revised: 7?7?7? Accepted: 77?7?77

How to cite: Golkar Sh, Ghasemi Sh, Ghorani A, Ebrahimi M. A Comprehensive Review on the Application of Artificial Intelligence in Dental
Treatments. J Isfahan Dent Sch 2025; 21(1): ??-?2.

\ 1Eok Jlgs el 0 lobs P | 693 cylgiunl (,Sui o135 635501 alzo


https://orcid.org/0000-0002-3664-5105
https://orcid.org/0000-0002-1374-1858
https://orcid.org/0000-0002-2679-0894
https://orcid.org/0009-0005-9610-9610

ALY dlxo

Olgaal :L% TR B

22622 ()Y :VFeF

S IS SBlo 38 38 (5 gua0 v gd i elil p 2ol (559 90

] s . s
(Sls Slidsy (gauwge ¢ Slais Dlidsxs 35 0 (WSl gl 09,5 @i, loys saasd jLaws ) @ )&5 ulit*"
olnlpleral (lepol (Ko pole oKl o Sij lass (goasiails @ y G UL
Dl Ghumnnsgn ( 100 (dlaciliay] Slaizd S 0 ( s gl aaz jlws 19 gmmn odiuun i Y S O
. ol ol lebal (S pole dS2ds Kool ofads i Kizliis (DT 51,5 ol
Email: Shayan7495@gmail.com
o 5 S8 Ind i ol il Clhbd aieS @go 5 S8 ooy (Sl g gz ¥ () F 2 5340
] il el (K55 pale olSisly ¢ S5l oKl
0uSils ( WSeilagy )| paass jisy ¢ g emeiils Glidsd aleS ( WSlegd )l ald ) e jLaws ¥
Oyl slpaol oo liol Sy pale olEitils o Sijuilais

Egan g i gyl S e oMl sl 1) sldS car edle &S sl (GigeSS ogae Jigp  :00E0
Laye )5 ol ol 038 Ly (SB35 9 (Sib pole el > 55 0lgl soa)lS g b
B8 35 g (idg) slagley U ad)y ploy I (Sipolos bgley jl Solite jluws sbooje> L
adlas cpl 3 29500 (25l S Glop g skl 8y Cyge g SE b (Al gada>
oS g SRS glagley e glhaix ) egias Gige (i85 UlF T e a

b b pasds j| (oguas (i ojp 1 b s Syl ooyl e pl slaaih 4 d25 L 0ldo Byl
Wlg o guwile (5L g Gues (65l (lapianw  odlitul .ol odel v g 4y (Sibp s slagley
Eghas Ul e D9b @ly Jhe (b ety 4 M (e 955 5 Sluls paseds
Ol ST S8 gl 4 (uisgil ejls (il 3 pley i g oy )b Slgice 0oyl
g o0 03kl (izen JW3gp bacsilon 4 Mive (ilon meiidgry ) 5 (bl > bt
Jhadey glop iz saasr p |y gian (i Glapiupe Joslital (il (e clille 55
sl 038 o ddy) (93908 (Sla SuuSd i B U (plulid 5 3,58 Jobo (e

O 25 el amd o M 1y nsg slod )8 (S slaglens o (egias Ghgn J oslitul 5 S o2
Sx5b g (ile 6 x50b laptuns ol 2 oloy b 8l g paskds o > 0oyl (£ guas
shil caS ot wls ae ST aans i 3@ Gl Jgd JB s anuly (eguae (hon Al Bres
Uogd )8 Glise (sladis Wlon U sl Y Lalise Slallas lomesd g paiwd o odlitl ye
o ol b4y (Sbpolud sl o 1) o guas

Joe silon fawiag )l nble (S0l ( Sbpolus i saian i ildeflg SulS

SESSEEE b oy g, §99098S 1Sl gy, b 99655€ : Jlwyl o6

0uSisls aloee . Sy 4150 slagyleyd 0 egian s 5l oolatul sl (55550 (s ol el STHE (L enld (yLLE SIS alie ay Sliiwl
FE-SET VY NV F - F L lpbol  Sodlass



https://orcid.org/0000-0002-3664-5105
https://orcid.org/0000-0002-1374-1858
https://orcid.org/0000-0002-2679-0894
https://orcid.org/0009-0005-9610-9610

(8) 313 513 s 3550 1y Solaw 5 oD 2 O30
c.\fa:bb&;})db)lf@\éwscw o
OS5 0183/ 3K ) g SN Ol § 3l pimean
Glwoslo pl (Sl Bl 0) das 2alS 1, OLasylew
Gib 3 ot $SaS Glagtans yoMe ol (Sas
qaf;;&(lgu‘\ngufc\vw dazm 5 g i
LU, ohles LG das oo 1) 06l 08 50165/ 01K 5,
4 Fodd gluaih 5 Sm e (oo fes 5 @Bl gl
0 3L moman g axils O WS ana| o glaosls 4s gazs
V) das o ATy Bl g S8 (5o 3
SEROMES 53 (6L Sl T b (2 5me i sa
3 #smn Gion ) eslizl b 6,8 ¢ Jl o
Skl skt 4 (9L sl Jeily (K501
Slod sl By 3 Cd i sl 9 C3s il 531 9Ol s
il Colual (gl (S 50105 55 o sae isn 3yl
WSSI5L 5 SaglT bbbl glls als
33190 Ozl 5 0oy @L“.S e s les esis
Cale s Jlaws (K505 5 sl 5580 ol s

el G e 55 S e 5 il slagisy gl
GAlse PAET Wle ol (sen a3 D0y
Sl sluws J2alS 5 S5 CdS s g > 3l
sl de Ol js Cds 5 S Wl Bl 5 6y9 00 8
s e &y s (Sa500 g bk
2 0820105 ¢l (S5 (SaS A8 LI 5 0 immer
AV &) il asls |0l s 5 jadeis 53 Cds Ll )
$lo3 S 55k 4 o gme hsr (Solen Ta e )
305 383 (S Saaw 5L Ola s gl o 5 425 (61
S 4T 5 slanm s S ol ool a8 8513 03zl
s ey 8 o 151 eSS Ol e 4 0l 5 e |y opile
3 Sk st 5 I s n ol 035 445 28 S
o3l &S oy don gl 4 BT S5 3w s
» Sl @b Ll e il ¢S gshv:wi“ J)
OV U8 st Ao 3 AY S s L1, (S5 il Oleyo

Ao

Al (Artificial Intelligence) L« s sian 5 580 ~as!
oLl olaile ol ol 4 5 s g1 V401 (sans )
Oldl Lo 5 Y some o5 dzn s planil 4y 5306 <S35
Lolges ) dedsn S ol () 55d00 el
S b S ilwesly L:ar.:;_)jii\ S slas sazee
0313 (Glade gazes il 55 oo & s B aa (il Hl RIS
313 1y Skl oyl ogian Ban S B30, 1, 85
Lol alie la)ls, SL) Lsur%)}i” S8 4 S
o) S ol Sy &G sle sl B L 5 s olis |
ssb a s i s 3y S5 S b sosls
()38 o S0l p3 0 rpslite

g il o o) $l (o san P sa g S0
5 S3805,8 a5 eslinal 5y5e il b 43 s ges
Sy S 4 o game B gr (SO5E slas )8 (s le
Ly a D) e T 5 L) slagl L 4 iy sl

S 531G 25501 diadsp s Sl $SS
SIS o slaa 3 (o san Bsa (S seelS 1Bl
Olg oo 1 o 51 bl o2 § 1 5 oslinul 3 40 _2ildg
S anis S8 & (ddu 35 o san Eaa L
e B3 oo S &lGay el pa |y el 5 ol
G S Slapie WS 4SS sl
oyl 4 (S sUT bl sladde G b 5 o oo sns
(F) Sl 03 g0 GLLs &S a1 e 5 ol Gooe (5,8 5L
Sy o o3l 315 sl 8 5 slresls 301y o
s Ll 3 g 6l (@YU el 1) 60 gas eolinad
(0) 3,15 Al ¢SS L g5 4 g3l 5o

Grosls gladials b das w ojlrl o gume isa
om0 e Ol 4 S plosl 1) (Keals 5 Cales
(b 5 S5l slaesls (Kol S,
Glaosls G5 g (slaesls c&g\fﬁ:\) Sosls
I 55 e 4015 or S 3 0 5 elanr] (slaaSls
LT blite Lol 55505 o3liul gy diz (slaesls ol

10 Jlgs ¢ 6 losi P 1 693 cylgaual (Sui jogylaas 05Suwls edzo



L3 S osliul il 6,83 ulel , & MRI ;0T

Oly Ao 3 APY 35 L 1) s o) SV Sl 3 Shas
OF) L 5

Sheslizal &S w3 F ams oen 3 Sl

ot Gl oty S Goee 65 3L slapR
00-14) 5505 (6 b S35 5 jlael Jsle T s s,
ol () 0L 5 Arji 5 (Y4) 0, 5 Chu
2 33 ooy sAF 255 43 (DL) Gras (55 3 (st
S o VY (S35 5o ol sl S
) esle éﬁfsgdi@;lgﬁsgw&n.mg@z
O3 0 o b O oy 53 53 (lae & (gl sl o iy
ANF=TY) Wsls Oy ad gl Jo! e o

(SailS g5 ) syl o

(I3 i3S b Oleys g S g5l >
73l o s sl T 5 O (sla e
0 (Y9555 o ooliznl O oo 4l 2SS 5 ol 55
Stilne ool ol S b 5 asl e s p D)5
s Glaadeal 5 5 e Il (5bm 93 sl ILT (L
Cam) 5 AW Ll a4 ST L(YF) Wil
LYAXB) ol (5 S 55 (glls Ll sl o O gl 3 (55 9 Y
(S (5l 72 03050 5 (S50 555 e LS
Sk iy Sy 41 eble (5,8 3 5 s slal 3l p
3t 5 SIS 5 Gl o ala 53 28 e s
38k ol 51 aS (YF) Wil e >l 5 Ol @Lﬁ
S 551 o 93 (o8 s 52 5 el 5,501
e b L

@ oL, s Lol OSKes 5 Shin glasilas s
— 8 5 1A slas e i 51 41y (ol g Y
b Geor 650k oGh L 1) T e Sy (i
Ol adllles ol . 87 ol 5wl DL (Deep Learning)
CAOY S a4 Gl 5 Canlis (35 &S D>
b s 2l 0 sl 3 Slas o5 55+ /AYY 5 /AFF

(Y8) das o 05

10 Jlgs e 6 losis (P 1 695 cylgaual (Sub joy 139 63Suiwls dzo

5 b asis Wg e oriae S (Sj et o
o 51 ot Sl S ol Slys slaay S
5 o b e VSl 0 gl 553 S S i3 (5US
OV s s e l) b SLsss
oldg Sleds j5  eguan Jogn (6H9ls ) eslaal
lgm baye el Ly A8 L1, ode s Wl s

Aas Sl 50 L

Wlio o

gl 3 e by odd el o sadlla
5181, PubMed, Scopus, Google scholar S 31
wio ) Olays o dle 4 o san 5 OLS Sleslial b
S0 58S 54 Glagslen e Slas Gla e
O e DVle 5555 slme Ll o ploil 0515 LSO g2 4
Oy 4 &Y Yr Jlo 5l ey odd e Olalllas candllas
b Al e lots 8 iz G slaalel 53 el
Sallos 4N cw)y 1 e 90150 bl 1) gt
o Sl candlas 5 Y s Tor ol s Ol
By 83 ety L bd e Slallhe 5 0lge L b e
s s Ol 590 S S ol Dlallas 3 g
5 olie 5 350m 13550 B 555l ol Slallas
Al e (555 0 Dlallae

Olag sdaals sl caadas

4l gl oty oy gl é Oy Ol ,u
S35 2 st S 56 45 Wil o Dy gy 55 Ol
L) 5505 e Sl Oley (S5 CkS 5 i Ol
Seble (68 5L Sl e samn b an (S0 53 Ady 53508
o3 3> Solay S5 5 (Gla e Gy S
5 obes Al 0 Gl Olje (Solon (S5 s 15
o Bl Sos  Sleatie 555 93 8 (glas a4 Slantis
2 g g 05l

See slawAr (535 248 lallls 5301, Kes 5 Ren

3 g 03 ekl Olas (5 i glad s Ol 4



plndl Wl (oo 15 W IUT (ol i b jale i )
b bk glad s Ol CST 15 s
Shan L g oS glaslllae 55.(F0) Lily o L3d 5 Oy 50
25 Olays g L o) o s 3 01, s
S ool 1y (s g5l glresls (oo 03315 ol
L;,la;ra;\ b sl de s 5 s S I b Bayesian
A¥8) Lo,5T Sy s 51 b

tJUEa0 99 43 sl Hlass

S o g N g0k (S)bo G I3 51 1 (5 le
LHIE oty Ol 31Ol jes &7 ilies slay 556 Law 5
IS 60 GBI 235 2 S 05 FP) 355 o sl
OSen sLee gandllas ;3 (CNN) iy ves 4K
Jor OIS Laseis j3 o3 VIV SAY CdsaCudl s
Olzty s cpiile (FV) US 1y Cows LS 03 Jge 0, 5
S 5> (DT) 555 el 025,801 5 (SVM)
SEInp 5 pp SEimn an i) lle lis g
oo 035 plosl 5 0 8 55 Lol s il 5 g
53 S o 15 ol 5 b ST lay (S5,
355 areal Sl galy G35 2 ST as oL
o o sb 4 i s 5P 551 Ol 4 s S LS 5
P bl 8 akb Gl pte (Ll 0l jaseia
WV ST)3l was 64KE dile (b yl3 5 Shas & sz
19G (5L 5T sla 25 5o S ) ol clala S (555 o &S
s g 5 BB a1y isuiols s Ses (LS o S a5
LA 515 OLas oy 50 5 sl

s i"’“:‘”dgij“‘:’b&“ 5 Yauney ladlas s
eolizal (ONN) romy (s &0 1 (B (8502
S L1y Jisg S8l Cams Cidldg U A S
G S S B8 0T il Lasse O o ses
3 EGbs Do 4 G Cer N5 o e
(1) 555 Bl 530 sl plo 6.8 JLsE oomman

sy Olo g 49 (o5 91 (i 98 3 3 S

0 e iy Oboys jo pree Sas 1 eslaal

s &S 5l olKes 5 Lin Kos slastlas s
neural z:fes  eae
sbas bl 6,8 5L JUist 3 S, Lol en dnetwork)
Ay 8 Oyse )W LT cgr CBCT
(F0) W3 S eslinl &SG5S 45,

(CNN)(convolutional

Lt &K 0lSer 5 KNOOPS (ganillas ulul
Sy S i aw s 4 |l e S
Foslial Lolas 2dle o 8L ool ot o1
L 55 s bl (Il 13151 (s an Sl FYY S
@Yk 85 ol ke ik 45 SO ) o
OLEs i )y Ao 3 80/Y 580/0 S 59 5 Comml L1,
) LT o sl o (B sa sl (S5l 4 6 S 50

tsea 88yl slagyle o

Sl Fsman bon 3l osliial &S Sl aLS S
) 35 g ool uis gyl 53 Oleys b 4 ey
b LS g Il s S K pran B
4 aOls O o s e Pl (6 s 50
© glabi 3ol 3l a8 L e oS - Jle Ol ge
Wi Sz g e gl 53 bl s ik
L Lol ol Codge (Frman For il by
Sl b sy 24 Ll oge Sz OT 5yl ol o AST aeiaa
635 Dolee 4wty (3L Hlew Ol 4 0Ly g o
(omamaiia | (ol Sl San g il o Cans 5 )|
03,85 S B go3lil 4 1y p5Y (su 2 5 a5 saT
Ui Ll or (P mmn Josm 35050 (al 53 (FY) il
Sy sdome 4 S S LS 500105 & (3L
by gwin gyl G YL Obys 55 Oloman 55 (godate
(V) 5,05 599 Sy opl

Goleys 55 sgas S O I S
e ‘su‘.;win Sl ol gl (g0 0]
b 2l 355 0l (5o 50 salwns 5 L JUT o sian
R et 3 it sl BLLOYE ) 1,8 L i s

S S 003 sy e gl 5 (omin 0l SO

10 Jlgs ¢ 6 losi P 1 693 cylgaual (Sui jogylaas 05Suwls edzo



2l S5 S a (SLalIs Jls (Gl y 035 4y A b
LF7) Lyl

il 5 (S 98 (Sheusl

(Vertical root fracture) s, s ses (sl SauSis
aiyy 5 b 6BLS:«§.ZCMJ\MJ>D GY 554>~ VRF
Sl 53 S odee a0l e 4 5 355 e Joli 1
0355 00 4b s o Sty SSluldar b 5 013 OIS 4 e
SCBCT jl eslizul CAEl (FA FY) 355 o4 § i o
SaSs jasis Cgr Llgse Son sla 1S sl
Gl 5 2 Ll ((F ) il oS ¢SS a5 508
3308 Sla KSis @il o g o Sla SIS 315 ol
Al Bl o Ua ST (612 085 sl JSCn S
b5 014 0S4 e (§)lay preome el e S5
(F ) s dal gz LI ol a5 S5

s S ol s IUTke s OKen 5 Talwar
Cd308 L;LAM esis ys CBCT alle o«
35 Jsens sla 1T sl 5 tedis 5 aOILS 3 adu,
Jos e CBCT a4y i 4ty (S8, b sbaols
(FA) ws S

S K55 Ol 545 gandllas s 01, Kea 5 Fukuda
&S Olge 4 bl 5 o (CNN) i&en oae claeSls
Bly e 4y, S oS jasis 53 Jibud sl
YY 55 0lLKea 5 Vicory 5 Kos laallas 53 .(F4) 345
O3NSl g s S sl 1y S S sla S 0l
BOT (s 2 S35 53 S o3zl J 28705 8 0l e« ol
e gam g ble 6,85k 5 g ge s I eslizl
5 65035 CBCT 4 s WCT 5 Ko 457 55 (1L
L04) Lyl iy LSLAMM

S 251 i S 1 F el ) 0 i 5
Al VL35 e 4y Sl Gl (6,80l e
el b gilin o T Slalllas plonil 457 35 57 0Ly pieas

ALl e b1 5 Yl T

10 Jlgs e 6 losis (P 1 695 cylgaual (Sub joy 139 63Suiwls dzo

oy s K8 JIG) 6 Sl ot o gas
a:ui‘.v“_;jjj}é‘))ﬁ &quja;JK d}b mx: ‘CU}

.(Y')J}js@

4 s 53 oge ol 65 0 SO oo 5k
Gl sy il ado) Oloys Sl Tl go s
o &a ey 285 ¢ 1S 55l 31 bzl abo 51 hloies
oy JUS 3 15 oS s (A2 STL 5 o Sl oslizul
5 S SN la) ST ST Sl eslimal 55 5 55
leys o8 3 S Jsb s g CBCT i oslizad
LFFCPY) 3505 5 42 g 4l s

S sty 5,y aS Y WSOl eslinad US4k 4
2 () Lyl Sl L r‘i"‘ 33 Sy 3,8
O 4 sl pla] oL, Kan 5 Saghiri &8 gl gasilae
Fran as LSS iy 4 35, b
Ol dw= 43 ANN (Artificial neural network)
&S 35 0T aoes AS (lwand |y ol laoes b istls
5 Fsan Fsn bug s SO b g Ol Gl
355 OIS 3lagls 1 m JUIST a8l 5 (g 3140
48t 3 Shae &5 L5 57 5518 OUT cpoman Bl
S 300,388 JK K8 o S (Fsan s
o3l b a5l &S5 a8 ol S e 31 i das y Y
Soalizal cpl kS s e IG5 B15 sl
Cer B3 ) O Wl Srae as 5SS
(D) sl 5 S, Jsb o

Goae adn)y Olyd S5 4 glied Cgr Gdm 3
b @ (F) Wil e iy JUST g 51 c2ils (BT
,(.yféudabfy_;b,u:w JUS” labks gl JS
21y &5V o35 CBCT & 544 e oslissl CBCT
3 dseme ssb a4 VU gandl 33 W a bl syls el ol
5 Hiraiwa .(F+) 555 soi oslizal 0T 31 adsy sladbe s
Sl e S as S 58 s cadlhs s 0 Kes

& S 31 pasets 55 oYL Css (DL) Gues 6,5 5L



5 I3 S Olley Ol p8a dal s el o
S50 0 e (b Slylan L 5 0 B0 (5425
258 Jole l (San 57 ol gl ¢ Sy e )b
Q) xuﬁrt?.;wbouﬁfﬂ.;,ajuﬁgﬁ;g,g)
soben o o salaly G 45 s w5 AL e
S g &Ko 013 4575 ,8 e IS0 Sl 3 <SKa 50000
(ol Ol Ogoman 3ol I ST 8 L5
() Al azils (g s Sl sl bzl g5

"ﬁxsm

s

—_—

Ean Fgp S dy o B el Ol 4 e L
fy é&ﬁol.\}: Slaole 3 (o) 9> 33 (g Ray Ldy Ll g
Sl ((SEROIL Ol (6 fhoy L3I Eol 5 LS
Csl Loyl cpl o gie (SKos S a8 ) 5 ESau
(245 L el g5 (6 ity plonadl 5 Bl (ol S sl
Ole iS50 B3I ol oa 5355 0 Oloys uli s gy sy
2635 6l Sl Olimmas b sl g5 SLE 50105 5 Lo
R Y C P (FER IPCIN BPCIPSNC AN [JANT H [
Oloys b 5 padeis 5o Ll s 6oL 6254 U (o 5
&1\ &l Garg L .ﬂMaQTJJQ&ZﬁQI.\J: 4
S ol Dlalllas Olzmas 3,105 (6315 (akl ¢o ) 5>
5 o B3 g2 e 50 o il sloair b el 5L
.wﬁljw“bqéyéuohpjs
O Bl oY S (o0 83y (£ san i gh oS Oloman
Spabye 2Ol ool muly 555 il alsl Slides
OB 013 o ol 5 o (o8 s 2 LT Salgi o
saddlls opl 53 0ds Ollon Cud war g b Lo sl

Ay 4 e 58S Al sl

gl P

£9996¢

$oi5m 33 ) (8 FenlS Gt 9 (£ 5an o g
Mo o 1y ol s S0 ghaikes
3 Olg e o5l ysb 4 (SE50I0s glas 8 .(0Y)
b e Ollo glebs Cils sl e sme bsa
(D)3 5SS 0ls (555 30y kS5 g clalibie
gy Oleys g omds sl SOk 53 53 Codd 0 Ol e il 53!
(08 BY) il

s 6 bl S i (613 s
Sols pasiily S ny s Canlea Sl Bl dad o guns
Sl 2325 03 o Db 3 (esae Sisa
Ll 5 gr 8 sman S gr Sl Sl s 4 paiis
V) syl 1y a8 15 bl KNl o a

Heslid gz o5 sl (seba G ((SE5010
5 ks 1SN s s 8 sme 52 (o slag s S
() Ay o 05 5 g0 03lial OT 53 S5, (sladomses 55

5 e egan Baa Sl eslind s e
S Jaie glagsley 53 oy 5Tl guuaib
Wl 5o Egan Jher &5 L S Ok Sllls i
S Jeain 6,8 55 5 Golew Sli plal 1y olaesls
(54) 4SOl 5515 glin OLays = b 5 81,

GBS 035§ jhe Lol Nl g o gan g
(BY) 5450 &ﬁo\m 3 ke SN Sl g T 8
b ogd o Lol slls 5 o3I ko glulid &5 )b &
Slem Gilaw 1385 Gl 1y S Olo) K0l
Lpbige 05> ST sk 4 Gl 55 5 das pla]
4 b oosh Zel Wl (Faman For fiomes (V)
sdl b g & Olley Codl ST Gl s,
ol 3,88 Do Dlis g Lo 34k e plonil o
g Lo 58 Ololes (81 0055 B sh (0 Solif 55 50
L Ohley 05,5 anl e §l 6 e Wl g o
A sl il o in Gl 60 53 o s

LFV) a5l jeS (gogu- Uy

10 Jlgs ¢ 6 losi P 1 693 cylgaual (Sui jogylaas 05Suwls edzo



£699999¢

References

N

10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

10 Jlgs e 6 losis (P 1 695 cylgaual (Sub joy 139 63Suiwls dzo

Schwendicke F, Samek W, Krois J. Artificial intelligence in dentistry: chances and challenges. J Dent
Res 2020; 99(7): 769-74.

Chen YW, Stanley K, Att W. Artificial intelligence in dentistry: current applications and future
perspectives. Quintessence Int 2020; 51(3): 248-57.

Hornik K. Approximation capabilities of multilayer feedforward net- works. Neural Netw 1991; 4(2):
251-7.

Savadjiev P, Chong J, Dohan A, Vakalopoulou M, Reinhold C, Paragios N, et al. Demystification of
Al-driven medical image interpretation: past, present and future. Eur Radiol 2019; 29(3): 1616-24.
Thrall JH, Li X, Lxi Q, et al. Artificial intelligence and machine learning in radiology: opportunities,
challenges, pitfalls, and criteria for success. J Am Coll Radiol 2018; 15(3 Pt B): 504-8.

Naylor CD. 2018. On the prospects for a (deep) learning health care system. JAMA 320(11): 1099-100.
Israni ST, Verghese A. Humanizing artificial intelligence. JAMA 2019; 321(1): 29-30.

Fiandaca MS, Mapstone M, Mahmoodi A, Gross T, Macciardi F, Cheema AK, et al. Plasma
metabolomic biomarkers accurately classify acute mild traumatic brain injury from controls. PLoS One
2018; 13(4): e0195318.

Krittanawong C, Zhang H, Wang Z, Aydar M, Kitai T. Artificial intelligence in precision car-
diovascular medicine. J Am Coll Cardiol 2017; 69(21): 2657-64.

Chiappelli F, Balenton N, Khakshooy A. Future innovations in viral immune surveillance: a novel place
for bioinformation and artificial intelligence in the administration of health care. Bioinformation 2018;
14(5): 201-5.

Lee Y, Ragguett RM, Mansur RB, Boutilier JJ, Rosenblat JD, Trevizol A, et al. Applications of machine
learning algorithms to predict therapeutic outcomes in depression: A meta-analysis and systematic
review. J Affect Disord 2018; 241: 519-32.

Hogarty DT, Mackey DA, Hewitt AW. Current state and future prospects of artificial intelligence in
ophthalmology: a review. Clin Exp Ophthalmol 2019; 47(1): 128-39.

Okada K, Rysavy S, Flores A, Linguraru MG. Noninvasive differential diagnosis of dental periapical
lesions in cone-beam CT scans. Med Phys 2015; 42(4): 1653-65.

Ren J, Qi M, Yuan Y, Duan S, Tao X. Machine learning-based MRI texture analysis to predict the
histologic grade of oral squamous cell carcinoma. AJR Am J Roentgenol 2020; 215(5): 1184-90.
Alkhadar H, Macluskey M, White S, Ellis |, Gardner A. Comparison of machine learning algorithms
for the prediction of five-year survival in oral squamous cell carcinoma. J Oral Pathol Med 2021; 50(4):
378-84.

Karadaghy OA, Shew M, New J, Bur AM. Development and assessment of a machine learning model
to help predict survival among patients with oral squamous cell carcinoma. JAMA Otolaryngol Head
Neck Surg 2019; 145(12): 1115-20.

Fujima N, Andreu-Arasa VC, Meibom SK, Mercier GA, Salama AR, Truong MT, Sakai O. Deep
learning analysis using FDG-PET to predict treatment outcome in patients with oral cavity squamous
cell carcinoma. Eur Radiol 2020; 30(11): 6322-30.

Kim DW, Lee S, Kwon S, Nam W, Cha IH, Kim HJ. Deep learning-based survival prediction of oral
cancer patients. SciRep 2019; 9: 6994.

Pan X, Zhang T, Yang Q, Yang D, Rwigema JC, Qi XS. Survival prediction for oral tongue cancer
patients via probabilistic genetic algorithm optimized neural network models. Br J Radiol 2020;
93(1112): 20190825.

Chu CS, Lee NP, Ho JWK, Choi SW, Thomson PJ. Deep learning for clinical image analyses in oral
squamous cell carcinoma: A review. JAMA Otolaryngol Head Neck Surg 2021; 147(10): 893-900.
Ariji Y, Sugita Y, Nagao T, Nakayama A, Fukuda M, Kise Y, et al. CT evaluation of extranodal
extension of cervical lymph node metastases in patients with oral squamous cell carcinoma using deep
learning classification. Oral Radiol 2020; 36(2): 148-55.

Jeyaraj PR, Samuel Nadar ER. Computer-assisted medical image classification for early diagnosis of
oral cancer employing deep learning algorithm. J Cancer Res Clin Oncol 2019; 145(4): 829-37.

Bur AM, Holcomb A, Goodwin S, Woodroof J, Karadaghy O, Shnayder Y, et al. Machine learning to
predict occult nodal metastasis in early oral squamous cell carcinoma. Oral Oncol 2019; 92: 20-5.

Yan KX, Liu L, Li H. Application of machine learning in oral and maxillofacial surgery. Artificial
Intelligence in Medical Imaging. 2021 Dec 28;2(6):104-14.



25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
. Lee JH, Kim DH, Jeong SN, Choi SH. Diagnosis and prediction of periodontally compromised teeth
38.

39.

40.
41.
42.

43.

44,
45,

46.

47.

48.

49.

Lee SJ, Yoo JY, Woo SY, Yang HJ, Kim JE, Huh KH, Lee SS, Heo MS, Hwang SJ, Yi WJ. A complete
digital workflow for planning, simulation, and evaluation in orthognathic surgery.J Clin Med 2021;
10(17): 4000.

Shaheen E, Sun Y, Jacobs R, Politis C. Three-dimensional printed final occlusal splint for orthognathic
surgery: design and validation. IntJ Oral Maxillofac Surg 2017; 46(1): 67-71.

Fawzy HH, Choi JW. Evaluation of virtual surgical plan applicability in 3D simulation-guided two jaw
surgery. J Craniomaxillofac Surg 2019; 47(6): 860-6.

Lin HH, Lonic D, Lo LJ. 3D printing in orthognathic surgery - A literature review. J Formos Med Assoc
2018; 117(7): 547-58.

Shin W, Yeom HG, Lee GH, Yun JP, Jeong SH, Lee JH, et al. Deep learning based prediction of
necessity for orthognathic surgery of skeletal malocclusion using cephalogram in Korean individuals.
BMC Oral Health 2021; 21: 130.

Lin HH, Chiang WC, Yang CT, Cheng CT, Zhang T, Lo LJ. On construction of transfer learning for
facial symmetry assessment before and after orthognathic surgery. Comput Methods Programs Biomed
2021; 200: 105928.

Knoops PGM, Papaioannou A, Borghi A, Breakey RWF, Wilson AT, Jeelani O, et al. A machine
learning framework for automated diagnosis and computer-assisted planning in plastic and
reconstructive surgery. Sci Rep 2019; 9: 13597.

Faber J, Faber C, Faber P. Artificial intelligence in orthodontics. APOS Trends Orthod 2019; 9(4): 201-5.
Suphatheerawatr T, Chamnannidiadha N. Esthetic perception of facial profile contour in patients with
different facial profiles. J World Fed Orthod 2019; 8: 112-7.

Jeelani W, Fida M, Shaikh A. The maxillary incisor display at rest: Analysis of the underlying
components. Dental Press J Orthod 2018; 23(6): 48-55.

Sriphadungporn C, Chamnannidiadha N. Perception of smile esthetics by laypeople of different ages.
Prog Orthod 2017; 18(1):8.

Shan T, Tay FR, Gu L. Application of artificial intelligence in dentistry. J Dent Res 2021; 100(3): 232-44.

using a deep learning—based convolutional neural network algorithm. J Periodontal Implant Sci 2018;
48(2): 114-23.

Feres M, Louzoun Y, Haber S, Faveri M, Figueiredo LC, Levin L. Support vector machine-based
differentiation between aggressive and chronic periodontitis using microbial profiles. Int Dent J 2018;
68(1): 39-46.

Yauney G, Rana A, Wong LC, Javia P, Muftu A, Shah P. Automated process incorporating machine
learning segmentation and Correlation of Oral Diseases with Systemic Health. Annu Int Conf IEEE Eng
Med Biol Soc 2019; 2019: 3387-93.

Aminoshariae A, Kulild J, Nagendrababu V. Artificial intelligence in endodontics: current applications
and future directions. J Endod 2021; 47(9): 1352-7.

Seidberg BH, Alibrandi BV, Fine H, Logue B. Clinical investigation of measuring working lengths of root
canals with an electronic device and with digital-tactile sense. J Am Dent Assoc 1975; 90(2): 379-87.
Connert T, H € ulber JM, Godt A, et al. Accuracy of endodontic working length determination using
cone beam computed tomography. Int Endod J 2014; 47(7): 698-703.

Serna-Pefia G, Gomes-Azevedo S, Flores-Trevifio J, Madla-Cruz E, Rodriguez-Delgado |, Martinez-
Gonzélez G. In vivo evaluation of 3 electronic apex locators: Root ZX Mini, Apex ID, and Propex Pixi.
J Endod 2020; 46(2): 158-61.

Saghiri MA, Asgar K, Boukani KK, Lotfi M, Aghili H, Delvarani A, etal. A new approach for locating
the minor apical foramen using an artificial neural network. Int Endod J 2012; 45(3): 257-65.

Saghiri MA, Garcia-Godoy F, Gutmann JL, Lotfi M, Asgar K. Thereliability of artificial neural network
in locating minor apical foramen: a cadaver study. J Endod 2012; 38(8): 1130-4.

Hiraiwa T, Ariji Y, FukudaM, Kise Y, Nakata K, Katsumata A, Fujita H, et al. A deep-learning artificial
intelligence system for assessment of root morphology of the mandibular first molar on panoramic
radiography. Dentomaxillofacial Radiology 2019; 48(3): 20180218.

Fuss Z, Lustig J, Katz A, Tamse A. An evaluation of endodontically treated vertical root fractured teeth:
impact of operative procedures. J Endod 2001; 27(1): 46-8.

Talwar S, Utneja S, Nawal RR, Kaushik A, Srivastava D, Oberoy SS. Role of cone-beam computed
tomography in diagnosis of vertical root fractures:a systematic review and meta-analysis. J Endod 2016;
42(1): 12-24.

Fukuda M, Inamoto K, Shibata N, Ariji Y, Yanashita Y, Kutsuna S, et al. Evaluation of an artificial
intelligence system for detecting vertical root fracture on panoramic radiography. Oral Radiol 2020;
36(4): 337-43.

10 Jlgs ¢ 6 losi P 1 693 cylgaual (Sui jogylaas 05Suwls edzo




50.

51

52.

53.

54.
55.
56.
57.
58.
. Schwendicke FA, Samek W, Krois J. Artificial intelligence in dentistry: chances and challenges. J Dent

60.

61.

10 Jlgs e 6 losis (P 1 695 cylgaual (Sub joy 139 63Suiwls dzo

€6Eeeese

Vicory J, Chandradevan R, Hernandez-Cerdan P, Huang WA, Fox D, Qdais LA, et al. Dental
microfracture detection using wavelet features and machine learning. Proc SPIE Int Soc Opt Eng 2021;
11596: 115961R.

Sachdeva S, Mani A, Vora H, Saluja H, Mani S, Manka N. Artificial intelligence in periodontics: A dip
in the future. J Cell Biotechnol 2021; 7(2): 119-24.

Khanagar SB, Al-Ehaideb A, Maganur PC, Vishwanathaiah S, Patil S, Baeshen HA, et al
Developments, application, and performance of artificial intelligence in dentistry - A systematic review.
J Dent Sci 2021; 16(1): 508-22.

Mahmood H, Shaban M, Indave BI, Santos-Silva AR, Rajpoot N, Khurram SA. Use of artificial
intelligence in diagnosis of head and neck precancerous and cancerous lesions: A systematic review.
Oral Oncol 2020; 110: 104885.

Nagi R, Aravinda K, Rakesh N, Gupta R, Pal A, Mann AK. Clinical applications and performance of
intelligent systems in dental and maxillofacial radiology: Areview. Imaging Sci Dent 2020; 50(2): 81-92.
Choi EM, Park BY, Noh HJ. Efficacy of mobile health carein patients undergoing fixed orthodontic
treatment: A systematic review. Int J Dent Hyg 2021; 19(1): 29-38.

Maffulli N, Rodriguez HC, Stone IW, Nam A, Song A, Gupta M, et al. Artificial intelligence and machine
learning in orthopedic surgery: a systematic review protocol. J Orthop Surg Res 2020; 15(1): 478.
Indovina P, Barone D, Gallo L, Chirico A, De Pietro G, Giordano A. Virtual Reality as a Distraction
Intervention to Relieve Pain and Distress During Medical Procedures: A Comprehensive Literature
Review. Clin J Pain 2018; 34(9): 858-77.

Renton T. Dental (Odontogenic) Pain. Rev Pain 2011; 5(1): 2-7.

Res 2020; 99(7): 769-74.

Ribera NT, De Dumast P, Yatabe M, Ruellas A, loshida M, Paniagua B, Styner M, Goncalves JR,
Bianchi J, Cevidanes L, Prieto JC. Shape variation analyzer: a classifier for temporomandibular joint
damaged by osteoarthritis. Proc SPIE Int Soc Opt Eng 2019; 10950: 517-23.

Agrawal P, Nikhade P, Nikhade PP. Artificial intelligence in dentistry: past, present, and future. Cureus
2022; 14(7): e27405.



