879

Bt F A

¢" P 2T Lighthouse Scholar
b X

g4t 3
SN

oL B B

roant o e

Free e

B M journal.gzzoc.org.cn

doi: 10.12419/25091501 o £23K .
View this article at: https://doi.org/10.12419/25091501

AR BB /= i3t B - A IG5 K B 4 BE 12 T

B srik, BT, A 3%, RAIE

1

H AL

(L 2E R I ER R G, BRAR B v 4 S S0 =, | AR IR B Rl 8 5 S2 86 ==, T M 510060)

XEZR

1. XEXRIH

o ASCRGUEL T HRBLE RS A B BEEOR A RO BORPEIR Sim R LT, HAES TN T RETE A A B A Hh i
PR BAKRE, IRBHEAED IR I 2 eI ST, Hrp S M 91 R 35 3 1 B0 B2 5 L P
T o TR RS SE B T SR G ) A W S PG B REES B, TN T REBOR W A Sk BT S 2 RS RE S, e
w TR SR TE, 7E—@ R LR TR GUR A R0 R IR

2. 25 xRN

o IR P BAT A . SEmd . TERI SRR e R M PR, 7E R AU T 500 BIPAG T B, (HE
o PR B SRS AT i A7 A R | MELLE R R R

3. BN EME

o 7 R AR R P DA S A AT AL 0 i) < g 24 R R REARY, D IR ERUOR BSR S B TORTRO4EIE ;. N TR RERORE
Bt TR E G e A S SR, ZEESE SR T TI2WSCR S ER YR, A B S IR S th 2 A
S E AL R SR BB T U

( E]  RFPEAEORGEMETT] . S R, TEIRTRAS A USRS PR TP P B A B SRt
A, IRBHEATERUSR I HER . DO B MARAE 2 VT HR SRS T, W Hh R T PR L Y
REFIRRGLEAS T AR B AR | AR BT S L R RO S AR Y
BORBERE SR RN, FFAUEE TN T RELEARABHE S EHS AT vh B BF TS BUR . A G A AR R MR A
Py . RIS Y S AL S Sl A A b R A AR AT, =4S SR — R T
R A S (AL S S 12 R B EAR AR . BER N TR REEORI KR, IRBHE S B G iz 20 0]
Al AL RARHEL DT 10 R e . DRI 2 I FERIR rR) L A8 TR BE M b U TRl R

Y275 B B (Received): 2025-09-15; f&1T B #A (Revised): 2025-12-29; U B #A (A ccepted): 2026-04-20

1B {5 1E& (Corresponding author): Z|#%, Email: yuanzhh@mail.sysu.edu.cn

HE £ T H (Foundation item): /| JH 17 B} 47 11 X 51 H (202102080039), This work was supported by the Science and
Technology Project of Guangzhou Municipality (202102080039).

VEB ST AR 1) MR R ARG, RPN 2) ATBCR . AN, 3) BRI SN RINERY, BIERE; 4
BT S, wHS, E%; 5) MfHRE . sllighs; o) MrF W SBIT. MRk, WA, 7) Riffa&eir
HRE: FaEE

Contributions: Conception and design: ZHUO Qingqing, YUAN Zhaohui; Administrative support: YUAN Zhaohui;
Collection and assembly of data: ZHUO Qingqing, YANG Yao; Data analysis and interpretation: ZHUO Qingging, YANG
Yao; Manuscript writing: ZHUO Qingging; Manuscript review and editing: YANG Yao, YUAN Zhaohui; Final approval of

manuscript: All authors



https://doi.org/10.12419/25091501
https://doi.org/10.12419/25091501
mailto:yuanzhh@mail.sysu.edu.cn
https://journal.gzzoc.org.cn/

880 HRF}2# 42, 2026, 41(10)  journal.gzzoc.org.cn

LRG| UL -1 T T R P U 23 SRR $ S 2 SR S S — B SR TR S )
A ATy T hin i AR B AR P SR AR A BR v AR5 N TR RE SR I R B0AIE , LA BT 24 H AR I IR e
5 0

[RER]  IRAES; Sdps; AT, N TR BB

[hE4ZEE] R770.4, R445.1 [SCERFRERRD] A

SIRARSC: SLATHE, BEERE, A58, 2B IR A RS . DOREREOR B GEI2 I [)]. IRFH2E, 2026, 41(10): 879-890. DO 10.
12419/25091501.

Advances in ocular ultrasound: from imaging
technology to intelligent diagnosis

ZHUO Qingqing, LIAO Zhenzhi, YANG Yao, YUAN Zhaohui

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key
Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Abstract Ocular ultrasound plays a vital role in ocular structural imaging and disease evaluation given its
noninvasiveness, real-time capabilities, and cost-effectiveness. Over the past decades, improvements in imaging
resolution, device portability, and operational safety have significantly expanded its clinical applications. This
review systematically summarizes the technological advancements and clinical applications of A-scan and B-
scan  ultrasonography, ultrasound biomicroscopy, Doppler ultrasonography, three-dimensional
ultrasonography, and ultrasound elastography. Furthermore, it examines the current state of research regarding
artificial intelligence (AI) in ocular ultrasound image analysis. Conventional ultrasound techniques play an
important role in ocular biometry, the assessment of anterior and posterior segment structures, and the
evaluation of ocular hemodynamics. Three-dimensional ultrasound and elastography have further expanded the
scope of ocular imaging by enabling the assessment of spatial anatomy and tissue biomechanical properties.
Driven by advances in Al, the analysis of ocular ultrasound images is gradually moving toward greater
automation, quantitative assessment, and standardization. Deep learning, in particular, has shown initial
promise in image segmentation, lesion identification, and quantitative analysis. Emerging techniques such as
multimodal fusion, vision-language models, and spatiotemporal modeling of ultrasound video sequences offer
new research directions aimed at improving diagnostic efficiency and interpretive consistency. Further efforts
should focus on standardizing ocular ultrasound imaging techniques and clinically validating AI algorithms to
facilitate the translation and implementation of these emerging technologies into routine clinical practice.

Keywords  ocular ultrasound; three-dimensional ultrasound; ultrasound elastography; artificial intelligence; medical

imaging
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