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Abstract

Objective: This paper aims to systematically review the current state, technological advancements,
and future directions of large language models (LLMs) in the field of stomatology, providing insights
for the intelligent transformation of oral healthcare. Methods: A comprehensive literature review
was conducted to synthesize applications and performance of LLMs across three core domains: clin-
ical diagnosis and treatment planning, patient education and communication, and dental education.
The analysis also focused on identifying the primary challenges and outlining future development
pathways for integrating LLMs into stomatology. Results: LLMs have demonstrated significant po-
tential across multiple facets of stomatology. In clinical diagnosis, domain-specific fine-tuning sub-
stantially improved performance, for instance, increasing the accuracy of supernumerary tooth de-
tection from 63% to 91%. In pathological diagnosis, the highest level of agreement with experts
reached 68.6%. For treatment planning, LLMs showed an 80% accuracy in adhering to clinical
guidelines; however, overall performance remained inconsistent and was assessed using heteroge-
neous methods. In patient education and communication, LLMs achieved a pooled accuracy of 81.87%
in answering patient inquiries and generated scientifically reliable information and informed con-
sent materials. Within dental education, LLMs served as powerful adjunct tools, performing at or
above the average level of human examinees on various dental board examinations. Despite these
promising results, several critical challenges persist, including performance variability, the propen-
sity to generate inaccurate “hallucinations”, data privacy concerns, the inherent “black box” nature
of the models, and the absence of a standardized evaluation framework. Conclusion: LLMs hold im-
mense promise for stomatology, positioned as assistive tools to augment rather than replace clini-
cal expertise. Future progress hinges on the development of multimodal models, the establishment
of unified and reliable benchmarks, advancements in model interpretability, and rigorous prospec-
tive clinical validation. With these advances, LLMs are poised to evolve into reliable assistants for
clinicians, ultimately facilitating a more efficient and high-quality oral healthcare delivery system.
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LLMs 7£ H i 2 Wb 14 BV H o it 5 3 i VR B2 IiT 2 DI, JUH R
T 08 J BT ) b o o (ELEDE R 200 F & AR PRI AR, e AR B BEAR Fi2 WidE R 2 [ 7] IR, $R2R LLMs
8 1 s 975 R 24 B2 W7 o i 8 L B35 . Tassoker 1 1] GPT-40 % 123 151 HAG Bkt 1 171 fe 0 o 348
WASTRBIHATIZNT, A2 mik T8%IEM R AR, I HAri2 M, GPT-4o A LR V2 A3
YKz W8], AT VP LLMs 7E s BE 22 e SR I M RE,  Alvarez-Silberberg %6 A X PUF 9 LLM
(ChatGPT-4.0. ChatGPT ol-preview. Gemini fl Meta AD#HT T KRG 1Al . WF7R45 R E R, ChatGPT ol-
preview TERELFIZWTHIIRIMEBARE, 68.6% M S5 ERKEH—8, HREERER “mE 8"
(k=0.66); 1M Gemini FINH#(27.5%, x =0.24) [9]. Mohammad-Rahimi 25 A\ 3P4t ¥ /R [A] LLMs £E [#]25 [
Jrs g B2 vp A R I R R I, JE R IR Claude 3R18 T S mi -3 43[10].

I B TR RO 2 42 LLMs N FH B9 55 — AN B 24k . Alvarez-Silberberg %5 LU 7174 T ChatGPT-
4. DeepSeek-R1. Google Gemini I Microsoft Copilot 7F [R5 71 [ &l [ J5U5 27 22 36 i e ()R I o 25 SR 3,
FESCAE T, ChatGPT #ER %8 51(90.5%): 7EEIZE ' ChatGPT 3 IRFF 90.0% M HEM %, I HAEAFL
b A, R R % 1] R P R B AR [9]. Asar 25 NGB TF & E Hl4k GPT-4V B FAR2R Ak
2 LA, T SCHERAIERVE BRI 255, B HERG RN 63% 4R THE 91%, (RFHPER A 42%F%
B 16%. X5 R R, 8RR E U ROE AT LR E T LLMs 2 RE[11]. Kim 28 PPl 1
GPT-40 F1 Gemini 2.5 Pro 7ERIUE A2 IEFE R 25 HF R L, ChatGPT TE4S & 45 v CT SR BELR A%
ik 82%, wEMT Gemini [12].
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LLMs 7E 48 Bl € ¥6 77 TR T e 30 8 7). 8GR s IR IRAE B2 15 % KL, LLMs fg
8 A AN EACIRE YT 77 SRR, IR 5] I RHE F AR A ST SR (LG UEHERE . AT, H BT 5 2 R R T
FRIOUEE T, B = ATRE PRI R FTUE S8 LLMSs Sl Bh G T7 MR SR 13].

Makrygiannakis %6 A\ L% ChatGPT. Google Bard 1 Microsoft Bing 7T 1F B A iE i) @il b (R B, R B
Microsoft Bing Chat 1% 3| | =i (1153, (R FTA R Ao BBk = et . AEFVERUE IR & %, 32
7~ LLMs BRI A7 fif R AR 2 TT YL UG [ 14]. Rewthamrongsris 25 AL 7 LLMs 7€ O s 4 dE rh T
TR PN RS 8 T S IR Rf PR, JF HLAS 3 T 80% IHERAYE, FEILH LLMs 7R8I PR T8 R 77 T BT
7 71[15]. Tokgdz Kaplan il Cankar LL# T ChatGPT 5 Gemini 7£ 7 A7 AL EE A P IERIL, KL Gemini
R EG T R E ST ChatGPT, XSGR WAESRAEA B B LLMs FA S Al fomitk[16].
Camargo 55 N FIAR LN A I LLMs 7555 - hE B I Hh 45, R B1IX L T H H T3 AR T AL D48 = 17].
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BE. JbRU RSO RSB E, T LLMs MR RRC 2 NA TR REr 2 M2 E K, A
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LLMs IEAEIRZIMOR M R 22 20E s e 0T s B 2 AR FIAR B2 R M, LLMs ] AR 5ok 1) 5 > 4
By CHE, $RALRDEE SU5 ) A& R . Nguyen SFHIBFTTIRH, GPT-4 BAYEZ TE K F BT R 2F K
H TR R Sk 2R, TR A ChatGPT 28474l B B35 A& 054X &= ) [23].

Claman %5 NIAA, LLMs AIARHE A AMAT R IFEE AR FLBEWT DI 11 12 5 2 AR S A L il i &
fiE e, T DI AR I T 1 R AR HEE SR it et fg s 3 ok, FLmT DUAR B0 39 T 09 3 el 22 20 s
AT ARRE i m B} P A I E A B AR TR iR [24] [25] .

FiAk, HET LLMs B A DU TGS R, (S AR 2 o g SR e I SR VA Sl R R HE B
XA T NBRA AR TEE., Em SR, HAEVEReREP RESLS, BEEREZO
HigE[26].

LLMs 7E & B& 525 3 b 3R I O SO VRS 2 Re D1 I B ZE4R bR . 22 IO FUIIESE, GPT-4 ZRARI7E
F R AT RHE BT R AR ik B 2 m TP A K 27]-[31]. X —J7 S 1A%
R FIRGE S FNHERRRE /), 55— 4 TR R B A N 2 P R TR ZEAH PR 2, DT AF VP4l 2% 28 B IR
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LLMs 7E 5 B I FH I 6 8 BB A2 A M 1) o RV R G A A IR e R IR 5, LLMs 7
HLARIG R 5 R DTS R Bl o BEAY AT R AR R T b & BRAE SERR A IR IS 2, BP“ L0507 IR [32]
P B S R ) 2 RS 2R, IR RO m FER B R 3 00k, DR REdE . =488 590 i SR 1)
ZEENT. 417 BLRAE D R BT B R IUA M BN L, 5l AR BU RIS 8, B
FRAEE AR IVVAIT T . 3L LLMs 78 H SRR 22T 45 B VPAG R, FRICPE R L 0 26 (23.9%)
S T IERE(12.45%), T SCAHARL SIS 7R )00 3 PRI 30% [33]. B RCEEMIJE, LLM 45 T/
CEINE S BATRE E S B G A RO B Y. BT B R ZE S T AR R, S Rk
H R TN E [34].

35, BT RZH LLMs A RS E, KRB EEECRIEAE N . Bk, R Hdi
NP LLMs P & 777E ™ 5 B RL 58 XU (357 7E IR IR St BaoRl B AN B SCASR 7, 33
B O NEREEE . X LR T =2 55 m BRI A RS B, I S i i XUzt o T
ASCARBHRE . X BEREITHUAE MR LLMs B 06 2007 A8 00 57 H008 ORAVE RN, 06 BEINE SR FH AR Hb 30 38 BORA A
AR TT ZE[36]. 41T OA W IR R B 2 SITE D S BB AR s 0 ST, AT AN SR =2 i AR 25080 () w42
TR Z O FRERE37]. FAh, WHEEERHE T G RPEFATIEEN LLMs Fiel R R4, XHF6E
A FR RS A3 3 T BEAIK[38]

“CHFR” MR LLMs IGPR R KRR . X ERE ATTHE LR AU M R R A R, X
KKE 7 22 A R0 2 R Y e S (RS AR B [39] o £ I B i AP RH4TUs Hh, FRABY LLMs A% “ ] il
(1AL, FCRIZ AR BT AR 0% HA B A 5 i FO0I () SRR R 3%, DTS 1 s 0 T 71 Rk B A R FL AR
FHf s BRI IE R AW [40]. F34h, LLMs 7E5E A48 PRI 50 Ab 2] 1 IR BUR 30 o 1) R I SR 2 FR
B FLEA TP SO R TR . 3T B 2 PR ERUE FAG B IS B/ A [41]6

52. KESHRBEENREEFNRARRNLZRAE

AT LLMs {ESSCAAESS H RIS, MBS h A BRI 0. DI, 8T 7T
BANFT R DIRR LS LLMs [TFRE42]. 28 LLMs [IRJEAER B QR & 304 248, 3D
ERE(TES 1 C TR SIS Y ke i) )7 RV S & S

H, AT E RN TR BERIVERE, B35 ATEERAEME R R B, IS HEA AT A
AT RE A B, ABXE ARSI AT L G — b 5 AR [43]

Fi4h N TS LLMs WESHLEIRIASE IR, BRI R SRR A BIE, 75 S0 s i ml ke
PE[44]. H AT B0 TEEERORIE 2 0 OB, v T IRTHR B AL R TR, 5 S B R B
FARRIRTHE T, SEBLZ O n P R, [RINT e Be it M1 I RTIE PR IR R A58, BABGIE LLMs 4B
FLSL I RN L

e, BONEEIRST 2 AP, HR ORI E R EE HAE DR . BTeL, &SN AT
BB B SRR S BT ST E LRI, R LLMs 75 DUl B& 2 S0 i RV e A . S0 o vk e
WA, ETTERRAHE E, # X2 LLMs S0 NBEART 30 5 FACSR A4 B el 18 e = I oz s 35,

DI 2 i %o e 28 7 A BB TAE, A5 BE ISR _E AR LLMs %t i AR BEAT S 0, 07525 e R SRk
HEE i R 5EA[45]
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