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Abstract

e The advancement of computers and data explosion have
ushered in the third wave of artificial intelligence (Al). Al
is an interdisciplinary field that encompasses new ideas,
new theories, and new technologies, etc. Al has brought
convenience to ophthalmology application and promoted
its intelligent, precise, and minimally invasive
development. At present, Al has been widely applied in
various fields of ophthalmology, especially in oculoplastic
surgery. Al has made rapid progress in image detection,
facial recognition, etc., and its performance and accuracy
have even surpassed humans in some aspects. This article
reviews the relevant research and applications of Al in
oculoplastic surgery, including ptosis, single eyelid,
pouch, eyelid mass, and exophthalmos, and discusses
the challenges and opportunities faced by Al in
oculoplastic surgery, and provides prospects for its future
development, aiming to provide new ideas for the
development of Al in oculoplastic surgery.
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BB BL, N A HE (artificial intelligence , AT) 7 & ¥7 40
BN AN R e © BGIE B B A T2 i HT S, BHET AL E
FEIAT=RHIRE AN T AR O A | R R
E (5320 Rt IS RH R0 14 W T 48 2o A B 2 2 L4
WP R TN L, RS 12T A B AR A R
WHRRGE S T BEAR TAER ST, AL 78 B S Uiy 1 1,
SRS THE BRI 0 K R ANHESh A T BLOR BTk

R, NS R AT BORTE MR B SU AY  H t JT
JET R TAEIFBAR T — @ . filn, AR IR
K2 ('scanning laser ophthalmoscopy, SLO) F1)6 2240 T W7
JZH1H (optical coherence tomography, OCT)ZFH R 12
I R HRABMEE Y (0 JT A $ it 1 = 5 2R B, I Lox
AL 7E12 Wi B R 95 #9525 ( diabetic retinopathy, DR) |
AF W FH 5 4 3% BE AR M (age —related macular degeneration
ARMD) K B 77 JLAR 4 B2 955 A% ( retinopathy of prematurity,
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ROP) %5 IR 5 Bege s iy se il & g 17k, 5341, f
JIEE Wb B P A NG AR 3L R M2 B R BE (in wivo confocal
microscopy , IVCM ) 32 25 iy - oAy (63 £ £ 6 I Al e 2 R
B R SRR B PR SRR B 1) AL WIS 4R 4 T K i %
Bl LA BEE AT SHRBLF 2 A RS B HTR A
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FURT AL 78BS “F AR O A e S mt
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B BEE N ML W IE TR A, AT B84 BE FIORS B
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J&,DL £ & N EF A M 4 ( convolutional neural
network, CNN) FI1A T4 22 W £% ( artificial neural network ,
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ROPEAL D7 T SE R TR AR SR A ) T A
21 FRRTE G TR FIRKGREZEH 0 & DUT
— PN S B 2R R G R Y, LA LR | Rl e Uk |
RREREEE HUBPE S S i e E AR, R R A
RESX XL ) R B PRS2 R X T2 LA 4R G
TER MG, M, LT RSB 55 B SNIE AT
REZ I BURH OB, BT, TARRIRST LI TR
FEI7 R B G LU BR AR LA (7 S fi i UL ) 7
FFARTTIE SR, 5 KEHMHBENEEFR

454

AR, L0 R T AR B 5657 i % & BT DL
R IE HMRHB AR AR 7 B R s s
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U/ 25, KA 23R 3 TAERRAE il A4S I [ 16 F 26 1)
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2.2 Ry MELSAT R B, AR 0 kb
H #2380, BB sK EEE S AW H g 2, 1929 4,
Maruo 7E Japanese Journal of Ophthalmology I3l T & 1
YITFEERGRIEAR, 4 EREARAWEECSH LA
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T FEAT IR UERA B 5 TH T 3R A5 67.48% [ 4y UERR R, B
3D BEAGFNIN E AEHAR R W e T A AR R R Ak
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TEALT , AT R 11 PR B A= R ER 3 S (AL B 2 LA DA 45 2
2.3 EREE  MRASE W R TR Bk LA | HE B fif7 g 25
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TE AR IR IG WA , 2 00 F R 6, ™ 5 A9 IR AR AS A Al 1t 35
S ASTEZ N MR, X 28 500 A1 RO #4155 7 A 0 G A 5
M) , 1117 ELAA AT BEE— A5 i o HR G Fs st , 51 A2 T G P B i oh
BRI R

BIE T AR RIGIT IRAS A R0 T B, 2R VI bR
2t 14 TEE B I 7 L B 22 4% %) Bz JEk 2R 00T 8 1) S 2 AR | X
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TSI TR 0 8 H S S PN A B SRR SR,
T4l 35 R 2%, AR K R ) A 35 2 45 1D Zhai
SR T —FoBr A 3 T AR AL ) CNN B T ARG I
TR LA I LA IEAS i B A T A 14 43 28RS B2
AT TR0 AR I TR, Yi & e T £
CNN PR E BRI B A B EAR GRS EANAR
VAT PR A 28 /B IR T IR X 2 T R 0 56 8 R
HIRZI . CNN MTTFAH B9 A 5 B2 B T AR IS Rz Ik 4 s MR G
THIE BB e o YA F X IR AL, $27) CNN 27T
IR FARMNA 25 TH XA a5 R ENE T2
WIE CNN f HR F 58 A A B T4 = TR 5 8 1 38 Ak
BRI ARG I L E W &R, il XSS T LR
Y, AT 78 R A T AR Sk 11 2 J iy 5t 40 T L, (B A5

— LR,
2.4 AREQ PR HRIG MR H o IRRE b f5e s DL iy b

M TR I AT 2 Rh A ST | IH A 4% Ao R A AL A e
To8 o FRE MGz T R S Rz oK b 9 2 7 5 W R Y ft R R o
ST MR e PR GRS MR R | K R 5 8 T i
S PR AN E IR RAE L H AR R (4 12 WE
HORAG XYy T BRAG A, B AL BOR A K, KB

L AN AT DL T A0 D A R BT AR
3K 22 e

Seeja 2 HE L T — A% T CNN Y UNet, 1] LA A 3
I3 E B R AL I X B R RAE IR S, TETR
) G U=Net 23 150 2050y J2 0 B iy e A 07 ik
AT 2K PERE, Wang S5 P& T —FRE 22>
Z 45 (deep learning system, DLS) , Al LI LA B K fG B %
FERZH AU IR 700 7 rh B Sl AR B v 0 PR R
( malignant melanoma, MM) , IXIUWF53 i AR IE B9 T IR 1%
EIGHEL KL HT A E14 (whole slide image , WSI) 2 2 7l
BT TR 2R RO AL IOk A5 B 28 19 2% i B P A
OB i A B A WST ok 7 AR T RLAL AL 3R]
BEAILARRB AL R 57 WSI K a2 W, 458 R AL 52
LT AUC 4 0.989(95%C1:0.989-0.991) , HEH 1 | 7 5%
AR50 94.9% 94.7% F1 95.3% , %} T WSI, #:15
B BRR T R S PE FIEBR 1E 59 301 oA 100% ,96.5% Fi198.2% ,
AUC 7 0.998(95%CI:0.994-1.000) , Li %'®' P& T —Fh
Al 2G5, % 5 G fd I e it R 1 XY 4 AR R 22 R 2%
(faster R—CNN) FIUR B 2] 4 JE W 4% | 76 530 Fhs A BT
P BB 52 G B 3l o7 HIR B ek 9 5 IX 4 20 Iy F 1L
PEIE . WIFFE S SRR W] TR % > 53k DenseNet121 7EHR
B AR R 4 T T R B G, Herh AUC 2H 0.899 R
FEH 91.5% F§5 R 79.2% . 5 ANIRZ U IR B EE A= 4
F 1% R GE BB E 5 T 00 R = PR B R 2R 5 5% M
HMTZRGERE R T L%, EIRPIFEIES: T AL ££
ARTE MR B e 42 v B4y e AR 102 i S5+ 43 AU, mT Ao Bl B A=
XF AT bR R B AW IR YT S T REI D R 2
25 BREK R M H AR MR AH & 4 HR 9% ( thyroid — associated
ophthalmopathy , TAO) J&—F1 5 P 73 WA SC ) S8 P90
JHE I AT R BUR D AR IE T | 2 WRE T A R T
Pl it g (B H Fi sk = ] SERY i A T B, MIHR ARSI
HIZAE AL, A0 45 b IR B 9 A IS, AR DA R IR 35K 110 € | %
TAO HYIZWT EAT B X EE ML,

Song % T 3D-ResNet [1 SR T HRAE CT €113
HE) TAO ST T — R & JEHT SR AT CT #9485 89 TAO
e AL REAL JFAE I R 45 00 T 3@k 1 8 A1 K, Lin
SEUOTHE ST T — B IR B 2 S R 4e, 0 G IR 1R
( magnetic resonance imaging, MRI) ¥ illl TAO A9 1% 3 ] F1
FETE S, IR SR M 2% Tl DL A Sk MRT &
B TAO B93E PR, JF H & 8 kv, 32 000 7 b ) I o5 13 22
ANo BARGEAT LIRS Wi B2 AR TAO MR 97 TR 3R
Hanai %7 JF & T — R R BE M 2 46, IR CT EHE
Pl Graves AR %5 (graves ophthalmopathy, GO ) BB R A
AL ( extraocular muscle, EEM ) B RCHR BE o v A T3 25 P
i, AUC 23 0.946 , & W TR B M 22 9 45 1] LA 386 GO &
M EEM, Lee 55 fli ] 288 il  HhE R HEF GO
T A IR AE CT F1 R I b 2 W 2% JH T2 W
FIPFAE GO 1Y /™ B #2 % . Huang 2197 fdi . ResNet— 50 15
RISEF MR G A 3R45 T TAO f9 F 3hi2 W, Karlin %2 JF
KT —FPEETAMR B R 0 TAO /9 DL #28, —41k A
Il ARECHE E Y 1 944 5K B8 BT T2k, 5 — 4 iy 344 5K
RAF A P 45 20 i 1) ) 3 4 A T T PE AL I 2505 79 DL R 2%
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AT HE R FUASEI T 48 BE AL L AR 2 ST HESR Iy T — T A
APCENERAESS . BEAh, B — P AT WF5ETT K RS AR AT
FOpRR A4 S B DR A S B v A X LR
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