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[ Abstract] Lens injury is an important etiological factor in the reduction of visual function following ocular
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trauma. Currently , there are no clear standards for the classification of lens injury,and comprehensive diagnostic tools
are lacking. This deficiency leads to numerous controversies and challenges in critical areas, such as diagnosis and
preoperative evalution, timing of surgery, surgical strategy, and assessment of postoperative prognosis. Tomographic
imaging technology, such as computed tomography, magnetic resonance imaging, optical coherence tomography, has
introduced a new dimension to the evaluation of lens injury, which is crucial for assessing the transparency, texture,
location , morphology, and integrity of the lens, as well as the zonules and nearby intraocular structures. However, the
use of tomographic imaging technology is somewhat limited due to the limitations of relying on a single method. With
the ongoing advancement of imaging technologies and the rapid development of big data and artificial intelligence,
tomographic imaging will become an increasingly essential tool in the future management of lens injury. Our expert
group reviewed the epidemiological characteristics and classification of lens injury and the major challenges currently
faced in the diagnosis and treatment of lens injury, and provided expert recommendations mainly focusing on the

application, shortcomings and limitations of current tomographic imaging technology in the diagnosis and treatment of
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lens injury, and future development directions.

Fund program: Zhejiang Province Key Research and Development Program (2023C03090)

DOI:10. 3760/ cma. j. cn115989-20240531-00140

BRAERBEZNELEM b2k — A AN
RAMBERER, EAEAE ZTEBEURERWLER
BRAEEF R, BREAAFHERRA
7 pm R EE5~30 wm By B E R %K
AT LA A R OR R g e ROk R A 4, X
MEBALEE X EMFEE WA R H 7 %5 R
o —ERRENGIHEEREZAEKE LER
AR MRERERERN M2 LA BRAY
o ERT, d KR S5 U B Z U BRI 2 K AT VE e 4 B
AW AR F B, DA R AR F R Bl E
FAROMAKMAREREAB T ERZLNHT LW FIE
&P APk &R W R R R R BOR Y &R A B
WRERGET H AL E, AL KA RR K7 6
RATRFRFE R R AR EW &RESMI LT E N E
ZHhEHATER, T ZE BB E T HRBREAE
BRENL T FREEER FRERREKR KL
BrHaEREERXEFEL,

1 MR TFRERREMIHRITREFRARS R

BRI, FF LS K E 550 F KRB MG, 2P £
BONFn B MR A RN B, &R R A R R 4
AERERAERNETRNETEREZ —,4 65%
WIRAGSERGRENG, BRREIGETH 2
HREEH 160 F AT AR FER, BREN G R
BlEKFAEMNENFTERRNZ — BENEMHHZ
XTEWRESMT N RATRFREERHA, 82012 Fh 5
R HBEARW P ERMEILHE W ERERIT
MEHED . BT EREAE R E AR RE R
HHEZZZEFHENY W, L5 &R KM F 078 Z 4

— W kAE R HHNEAHWRA G2 A RAEEE
A 1996 4 7 sy o A B R S5 R E R & (The
Birmingham Eye Trauma Terminology system, BETT) "'
Z A B A ¥ 30 48, #k 2022 £ IGATES( the International
Globe and Adnexal Trauma Epidemiology Study) 7£ f{ #h
AR EE R RE T EFRAAG 2 X R AR,
RA& b, T & BETT i % ¥ #7 8y IGATES 47 , 3
AR i IR S5 R TR R AT

2 HurmREIMEIS T EIRE EZ PR

ERFAHL —Fo@RESNGEEEDL HED,
5% MABMLT AT AT RRN AR, XEF &K
EHAGHEAEUTERDFEE . (DEARERET
B OBWM,BRGEAGNLHEIERERRTEHRR
T(RRBETEMETREAM) TRHW, ZARE R A
WARMEGDMATENRAEFOHETERE £
W2 3 A B, B D BRI . (2) % & WK s 45 2
W R R Bk & LR AT Ok % 48 T B & 3 34 (anterior
segment optical coherence tomography, AS-OCT) \# = 4
41 & 5 4% (ultrasound biomicroscopy, UBM) % | % 1% &
ARE LHRBEEFEREERRENTHLTF
MAAESE, mER ARG TR EB L RFBLHH
EEFHATER BB BREE LS HETR M ER
T BCE A BRI R B R AT R R AT
HHBRERAMCENRER AR E, 3R E
WHAMFEREIRHA T E BHTRRENETSRE
MAERE , ARFEFEAMECL, AERETRFEEY
THRGWERELERERR, ERBLEARTR
EFREREX —EKMLRRF RO P m, (4) 4 &K



. 206 - RS2 IG IR B4R AR 2025 4F 3 HEE 43 5% 3 8] Chin J Exp Ophthalmol , March 2025, Vol. 43 ,No. 3

RGT AR M IEHEEERRYE BRELTREY,
HAMFE G A IR B ARG M kA%, W
BOREAS T AW RGEERERE BRAEZE
WEABEARMMEAMEF:RZANKESTEFRY £4
REWEEEE, B M NENTN T %,
(5) % Z 3t &R K074 ok Fo 6B 08 R
B RRERHABERACENEEATERFAY
WREF FAVEHERFAIRNLETRE
EWEERE, YNAZTEANENECIF4EF B
TR R bk, X R SOk A5 B0 i R AT
O FAREPMEE FARFT EHEERRE TG H
SEEYRA T LHBEEES EFHRR,

3 HEEWREIMGS TR RN EZEE SR ME
AR

METLEERRERF, RREDGE EHRA
RUMEREXANTRE, RGN ARAEMLTARR
BEPFRBEAATWRECAE/RENERE, Ml
FANRETEHERE, B WA T RA G E &K
AERRBEARREWRHE R, A &R &E 517 oy i
BRETHNNEEE, RERM DT IRFEMN
e 1 LT B H 3 (computed tomography, CT) LA
F %% # £ & & % ( magnetic resonance imaging, MRI)
TR AE R E BB R G R A, B EET
Scheimpflug & 2 py | # #f & 2 # L' 0 K
AS-OCT'" 45 # 4 % 1 Bl ,F B B (6 mm BL 1)
DA% R dh o (10 pm DLT) 66 @Rk i ¥
BER, RERA UBM ETHZ B &, E4i % £ &
B R (SO pm) By R B TR EE
WL ARREREE, B2 E R A E 38 R &R
A=t o CT Ao MRI B 4% k4 4% & 1R sk fn 1R
FALHS EFEFA TR 2HETR FHEAHY
Bk R R BRI A AL E AR
BB R B, UBM E s K & % A o &R &S5 4 2
K&, E A 50~100 MHz &9 & 4 2 # H R 45 R A7
WE 2 HEHEFEHARARR, FTRRMEBKRAST
WER,EAWMHTARAZRFELENDR, BHEH L
BHHEHERL GREAEETEZUAEREMCE, E
UBM &g AR 7T HEERE (<S5 mm), H¥ 5
S A W &CREE K, UBM T8 8 & & RE&EE
., FAmtmarREAaR BLERARENELE, N
F % # R% . 20MHz B B # % /- Tt 4 B & # &
(10 MHz) f1 UBM (50 MHz) = [ , o # & X 75 pm, 4
RFHERE A 12 mm, 7 FiFHi 2N ERE LK,

WAFAEE by T, # T Scheimpflug 7 3 By B F
WY 2 44 O R R A B R M BT PR AR B R
A, TEEEBAGHTAHRTEALR N TEN R
AN B E AT, EZ B REEENRE, TER
BRI GREAE G EE TR, B &REA
HABRHRE M T 2 H A K, AS-OCT Z I £ %
KRB RBIRE, LA LFHT B RR O,
EWEARREEATHAL»HEES, TEFEE R
MRTHAFHATRM T ZERER, B EIAXNH
RERA MLEURERETEEN2THEN, A &R
ENER RN R & N QN S
OCT 3% K 27 780 ~820 mm , # 2 8 g kb % £ 5% , B o7
E9 M AS-OCT # T 4 R OCT & A, H ¥ Kk & 2
1060 nm, F K & F IR K 6 mm FJF 6944, WEF &
REWMAERS, BETLERGERE, S0 EFE
g R R R R A L B R 0 A D RO T B L Bk
HEHEH,AS-OCT #AEKM TR, £ FU L& &4
A%, B A AT SRR LT R R AR LR
SRFENTHEES EXASREELHHHEN
By I R 27 o

4 BuIETER#ER G ARERREIMGI2 TR B

4.1 RBTHE 8RR AR XS R B R L E B
I
ERREME R FATEH T2 F, BR
R BEREFEE AL ENEEX —, MRI L& 48
EH TATEENBRSREHFELTFFELALE, &
WL AM EAM KRG TEEEAL LA E R4
B, WIR AT B R R B FFERET R
S RIT MR R E R AT 4 st b ORI R LR
RREAGTRAMEY RRENBGEL, EEN A4S
Ve 5 AR 4T 3 50k 0 2 B AL R AT B L F fh . Lee
X H 9. 4T W MRI S 4 A KM HET BREMLE
FHATEMMN, EHE G AS-OCT 7 K B8y 3 4
B, fE IR SE B oF MR R 2 by i o ofl 8 44, 46 7R
MR FERGEEN TR, B 2R TEH %X MR &4
NREET ERE A AN GERRELE
W JEF Bo 5 240t B, AS-OCT % F sk 41 % 3F 4
WA E RO KBy L B . Martinez-Enriquez %[14] x H
AS-OCT KB 7 27 M BRI skt SR KL B 248, ¥
AS-OCT A% B RKMLBE WG RN A EE T &
#h o Kuriyan %' % B AS-OCT #8 # &k R+ WAL,
KEIT AS-OCT 3F fh 56 Kt Bk AL B 5 % 7T 1
.o Chen %" X i AS-OCT 4 47 31l & L3 1 097



e S B IR B L s 2025 4F 3 HES 43 4555 3 ] Chin J Exp Ophthalmol ,March 2025, Vol. 43 ,No. 3 . 207 -

BAEEEGRECERTNE, AN THEEWEA
F LK ERKAE T U TN AR B AT &Kk 4 Ao
WAL THNER, KT, ENHFER
I AS-OCT BT E# AR & W B AR &RER
B BREANGE R RELE B AN ET TN A
2. 5 AS-OCT F [, UBM 4¢3 % 47 fE % 4 4 89 T
B ETEMBCHTERELER G, Yu R
A OUBM B T 4% 40 % M B R & B B Bk ik
L%, Ruan 2" 5 F % # UBM Insight 100 f & & iE
FERABTTENENE, B Y FAHEE M UBM
Insight 100 £ {5 4 UBM R E At N1k, 5B &
BT LU MU R AL R W M B BOR R, B AR
TR E SR EKWNEXRT S %K. Suwan £ 4
UBM 7] JL 45 4 P& #9 i 8 45 4E , 4 Bk 4 1 B [ JF & U 14
BEEEREER, B, FRUFTHERR YL LR
Wl L, A SRR R E R A AR & R A
AS-OCT # # 3t SR B L B 3 % 8 R & B 5k 44
15 B P 4 4 A AS-OCT fu UBM #& &, # F
Vo BB M ROk R B H, U TR R K
BRARME T BREYG, ZU UBM R LW B &
FRAE, X EREKARMLR T 2 MALE A E WA
#0418 DA E 42 # MRI,
4.2 RUWEHBAGEAS RN E N ERES B #
W
BREAGE BN EREEE S S RAEME M
EHEAEENAR, BAF A TU B ELEN®
KERGH BB At ERALARGH B
L UBM Z W E & H % th % 3%, McWhae £ % %
R UBM WL E 7 49 i B 4h 15 & & 9 B 4% 45,
Marques %" 5 | UBM % 2 2| R 4 15 B &% & 1 % &
BRI HART S BN RG T A (RO EN
M LEREFESH ELMER SR AR AT
TRE G SO D8] IR Lk R R R B R DR R
JEWI ) . Tripathy % % & UBM 3t 109 i 5h 45 B 3
ARG HRTEFBRIEHSRG WAL EE (4
A 4, 45 R B %), Bhan %' X A UBM 3t
142 1R & 98 JB b A FROE ok B 44 IR B & B AT R
%, K9 3:00~6:00 (Lt &4 % &5 ZEERG, @
AS-OCT 1% £ b7 FE 6 451 09 45 2% 6 OL T A 6 o & 91 4 %
R BT RBOR K ANE B BRI R A
WA R MBE N RR, EF T8 — RE&EEE L WIFFE, %
REBLESTESRBGAEE LHTLTHUTR,
4.3 RATW B TR G R TR R R R T
ok By R T R R R B R R B ok R A 1 TR B

FATFAURAB AT EHNEEZR R Z —, @WRE
MM EREH  BENMERRA, WIS Eh
A R R R R & AT R R T A Tt B E
MHHEZANTRREAMNEERGORBEZRF LA
Mok, M TURZENARR AR T AP %F
GReEFBRENGE A RES 2 EREFT,
Tabatabaei % > %t 20 MHz # B # # %  AS-OCT Pl &
# T Scheimpflug J& 32 &y IR 77 B A0 AL & R K 417 R
MERBETEE TN ERAEHTLER, RAHEEKT
AS-OCT #1 Pentacam,20 MHz &y B # # 7 st &k & &
WRER R X F &, (@ Tabatabaei &' % F
50 MHz 4 UBM #n 4t F 47 & = By AS-OCT »t & 4k &
AR JE B B M SEAT RO, K A AS-OCT 3t d R
RERERRGRMEH LS T UBM, H W W R
WK ,EKEK T EE By 35 AS-OCT Il 3
BE, A#AEEL2E, TaREKERETEERRE
AL T UBM, {2 3¢ J& A L™ R ok iy B, KAl %
FUBM# B @Rk e BENITHEEAMME, ££
%k ,AS-OCT B & o #F & i & 2t & R K B 48 0 8 o iF
R ERASFALIRFATEREENLZEES
FRHE B
4.4 RTHTE T3 R R BAR A R R R
By 3T

R EBERE RS R FA BN SRE
FAEHARKENRKERERE X R, KT, Bl £RK
BREEENAENHFAN T EFHRMATERR
B, EZEEF T AS-OCT fnff EH £ B0y 3 1
BB EATT R b s Z W R ey & A B L
AP RENE W E TR ERAR TR, 5t
SR F T RET ST MM R R
KRB MEEHR—F T, BWEH—RIEAXT
Scheimpflug J& 32 &y IR 7T B AH AL LA & AS-OCT 3F 5 & 4k
ERMENARE ERARTFEFRHXEAENRELES.,
Grulkowski % ™' % B ¥ % £ AS-OCT 7 # % & % b xf
EAREAEFNGREREEHTLTEIIH, LT
EREHEER T EIRFRAENTRENRRALL,
Chen %[30] X B K& E 8 AS-OCT X% Pentacam %t 120
] 454 AE 5 M B B R Y R ROR B HEAT T M OF
5 LOCS R X kATt &, K I K R £ AS-OCT xf
R R B R R RE R T X R R B R AT 2 A
Wang 2 'V % B 2T 340 JF 22 6y AS-OCT % & H # 4
M 2% #F Imagel] Xt 1 222 ] & W 1 & 3 &R R AZ R
HATTENZELR, KA H 5 LOCS-T % 4 H & &
by 41 % £ . Mackenbrock %' % A AS-OCT st & 4 &



. 208 - RS2 IG IR B4R AR 2025 4F 3 HEE 43 5% 3 8] Chin J Exp Ophthalmol , March 2025, Vol. 43 ,No. 3

KEFo R EHRTT BN, 5 RSP ER
AEI e EHATHE XML, K AS-OCT K& 1
R T RSB EAE SR M,
Zhang £ R AR TERWENEREEIH%IT
AS-OCTHE EA X THRMEEANEHATT 44, F X
AHELOCS-MA R AR — M, RO E, BN
BB Z A K B B 43 4 R AR BOR b RO R A E IR R
ReEaARHRE, FEREETRHRAULTILA:(1)H
WX BRENG P REREHAN D XEERE X4+
MmELELV Mz K EE G- EREFA L
KR, (2) BREME EF R A ¥ R EAREE AT
A E Z HBERERE, EREETERMX
B N R & B, AS-OCT % 2 H % 7 & K & 4
GEHFRRAERTHEFREEEEA.
4.5 KRB RGEA BREF DT

BH, G R%EN EER CT X B RAENF WAL
F 8l F CT 4 1@ 8y 1 & # 1.00~3.75 mm,
il R £ F o R+ % % 0.5~25.0 mm™ | # #
WERERMERN CTHR ARG RO ER. BT
MRI % 7k i R f M BT, %0 00 Mk o = 4 — it F 2L
£ MRI A&7, Wang % ™' K & UBM 3t 3 4> &k
KRB HATHE, XF UBM M EE £ S5 mm 56 B A
W REFMA EFWENE S, T EE 6 mm B
E @R B A AS-OCT 4, 122 H# %
AWEAHEERNCLEREN B REFN I FES
P, AT A R BT 2 R R X & ot R BB R R
W R AT, HREN R,
4.6 W B8R BRI & WK IR ER AT W 3
7 My 13T A

B H7, & T Scheimpflug J& £ & IR a1 ¥ 48 #HL fn
AS-OCT I A FE R B B SR & K B K 3, b 3t A B
TREM ARG E AEREEXBERATLIEE
ATCEM S HHFTE 2K AT RERK
AR AEH, AHEAHEETEREEXT
Scheimpflug & F2 4y 8 37 %% 48 #l F= AS-OCT # #&, [
LR TFE A NN, Bar UBM 5 AS-OCT 4, 68 Xt 7
FOH BT T, T R A AR AR
BH EARES WM RN ™ EARERFE TN
BHHRGAEANEA#TEMFFOY, B %
TR, Lu YRR £ FEMEE N AS-OCT Xt & #
JERBHWA B RIEMHAT T E /AT M, LI AS-OCT
B ENKBA AR E ARENENERRF
B AE M 46 AR, B T AS-OCT B F &k th sh 15 & 36 3T
FERERGNBHFAN, AW, 5HFEXTRH, &K

AR A E RN EREER, Ao
WERMLE, EE— 27 6 R W A&,
Shi 4 ' 1 % K A AS-OCT ¥ 3% o7 b 4 91l 2| & 4k 14 4
15 8% W9 3 58 PR, % W AS-OCT 8 4 % £ & Ik 1k 4 15
B3 B (A B9 Y AS Ak, 3R R AS-OCT 28 & 4k 14 4
BRETHTHBRDHAMN )%, Rag' %
Bl AS-OCT 43l Al & MR BT B F M AT ¥R %L, 4
28R AS-OCT T RI4F H R B3 & f1 5 R &R AN
BB EREARE LRSS, LR AE RS RIS
RN EENATENARE X,

5 BEETER#RGEARERREIMIBEDEA
HWARERR

W 2 43 4 R R R AE &k R S 1 3 R R R Fe
BRME,ZEFRE W T (1) B IR L5k Z 5ok Eo 1
WMok MEANREEARELE — 2454,
XA AR E RO B E T R, A
TERAI I EERANEE LR E., (2) FR AL
WA 5T RERTRA W Sk H o7 R iy A
HEaRGHSERENATEH#E EBH LA™ Ext
SEH RS R L HE L, XEBWEH
R AR A PRI R R R B R AR A
B RBAMBRREREIRE — 4k, (3)&RE
IMFEEFRANERTERR, % RA LD S, &
ERWRAEEAR, SHAH > BREAGRE L
KRZENEAHERIREZ T FATH, X £ 4
HEUBRBYRERECRRECE VAR, (4) 8
W RBEANFEERRME, &RENGRE SR
WRIE R BAERR . H R S, B W E R &
W 4,4 AS-OCT B ot % & & JF 28 i IR 4] & 3% R %
BEMG W OUBM I E MR &, F & T & 4Rk
WAMEH, (S)FATMTHAGRREEET W
WE 7, AME SRR H B R AT IR R R
Al T e 3 (= - N Tl b = =29
B ARRBA A E E, 8 Z B — ka0 F RE LK
BT YHREDWEA

6 MMEAMBGRAERREMIT/HEANRE
RHls

ER N R ER R & NI B 2N N |
FRWOH T E, RROEATERKRENT F @
(DE5HHHFARTE R KEENERLEF
ERAMDMN R & W R, A URKRERESNGFA
BT EF A BERENGLSEENEAENS



e S B IR B L s 2025 4F 3 HES 43 4555 3 ] Chin J Exp Ophthalmol ,March 2025, Vol. 43 ,No. 3 - 209 -

BOREABBELRREIALEREAR N &R BN F
ATRFRITRBTANANFR, (2)RETHELH
REAN = EER A SRS R RS
BRENBAGSAET =S ERNEANE, LEE 2T
fLdREMEREEEEHEY T RAFFELAFA
Zo B)FALBFHMPRERES HAEAP OCT
FAERBFARFRANGFRY , AF OCT X &4
ERAHEF M BRENFRZERRFARAKE,
W7 B 39 4 R BOR B AT R &R R A g 2R R R B
JROBL & B O R AT By ) BT A b B F R 7 R BT
EETERENMENE IS FE L XM, XK
AR ARAE R G IR 2K BRI 8B R E N A
R, RERENMIERF I RTERELE, A K
Aty K EH AT A B A X BRI B R
B HEHMRGH AR I HERERFN DT T4
PHEERAE
FIEEMS  PrA AR 2 AT AEF) 4 vh %

S % ik

[ 1] Fisher RF. Elastic constants of the human lens capsule[J]. ] Physiol,
1969,201(1) : 1-19. DOI:10. 1113/jphysiol. 1969. sp008739.

[2] Bassnett S. Zinn’s zonule [ J/OL]. Prog Retin Eye Res, 2021, 82 :
100902 [ 2024 - 05 - 20 ]. http://www. ncbi. nlm. nih. gov/pmc/
articles/PMC8139560. DOI . 10. 1016/j. preteyeres. 2020. 100902.

[3] Khokhar S,Gupta S, Yogi R, et al. Epidemiology and intermediate-term
outcomes of open-and closed-globe injuries in traumatic childhood
cataract[ J]. Eur J Ophthalmol, 2014, 24 (1) : 124 - 130. DOI; 10.
5301/ejo. 5000342.

[4] Peleja MB,da Cunha F,Peleja MB, et al. Epidemiology and prognosis
factors in open globe injuries in the Federal District of Brazil[ J/OL].
BMC Ophthalmol, 2022, 22 (1) = 111 [ 2024 - 05 - 20 ]. https://
pubmed. ncbi. nlm. nih. gov/35264122/. DOI. 10. 1186/s12886-021-
02183-z.

[5] HHE, Wree, §lishE, 5. o BRSNS E FITE 2 0 OB AT 5 iy
REFIL)]. AR B 24 75,2014, 50 (12) = 918-921. DOI: 10. 3760/
cma. j. issn. 0412-4081.2014. 12. 010.

[6] Shah M,Shah S, Upadhyay P,et al. Controversies in traumatic cataract
classification and management:a review[ J]. Can J Ophthalmol, 2013,
48(4) :251-258. DOI:10. 1016/j. jejo. 2013. 03. 010.

[7] Pieramici DJ, Sternberg P Jr, St ATM, et al. A system for classifying
mechanical injuries of the eye ( globe ). The Ocular Trauma
Classification Group[J]. Am J Ophthalmol, 1997,123(6) : 820—-831.
DOI:10. 1016/50002-9394( 14)71132-8.

[8] Hoskin AK, Fliotsos MJ, Rousselot A, et al. Globe and adnexal trauma
terminology survey[ J]. JAMA Ophthalmol,2022,140(8) : 819-826.
DOI:10. 1001/ jamaophthalmol. 2022. 2594.

[9] Nguyen VD, Singh AK, Altmeyer WB, et al. Demystifying orbital
emergencies: a pictorial review [ J]. Radiographics, 2017, 37 (3) :
947-962. DOI:10. 1148/rg. 2017160119.

[10]Sen P, Kumar N, Mohan A, et al. Role of Scheimpflug imaging for
assessment of posterior lens capsule in pediatric traumatic cataract[ J].
Indian J Ophthalmol, 2021,69( 12) : 3520-3524. DOI: 10. 4103/ijo.
1JO0_734_21.

[ 11] Tabatabaei SA,Soleimani M, Etesali H, et al. Accuracy of swept-source
optical coherence tomography and ultrasound biomicroscopy for
evaluation of posterior lens capsule in traumatic cataract [J]. Am J
Ophthalmol ,2020,216: 55-58. DOI: 10. 1016/]. ajo. 2020. 03. 030.

[12]Perry LJ. The evaluation of patients with traumatic cataracts by
ultrasound technologies [ J]. Semin Ophthalmol, 2012, 27 (5-6) :
121-124. DOT:10. 3109/08820538. 2012. 712733.

[13]Lee YE, Joo CK. Assessment of lens center using optical coherence
tomography, magnetic resonance imaging, and photographs of the
anterior segment of the eye [ J]. Invest Ophthalmol Vis Sci, 2015,
56(9) :5512-5518. DOI: 10. 1167/iovs. 15-17454.

[ 14 ] Martinez-Enriquez E,Sun M, Velasco-Ocana M, et al. Optical coherence
tomography based estimates of crystalline lens volume, equatorial
diameter, and plane position [ J]. Invest Ophthalmol Vis Sci, 2016,
57(9) : 0CT600-610. DOI; 10. 1167/iovs. 15-18933.

[ 15]Kuriyan AE,Flynn HW Jr, Yoo SH. Subluxed traumatic cataract; optical
coherence tomography findings and clinical management [J]. Clin
Ophthalmol ,2012,6: 1997-1999. DOI:10. 2147/0PTH. S37393.

[16]Chen X,Gu X,Wang W, et al. Distributions of crystalline lens tilt and
decentration and associated factors in age-related cataract [J]. J
Cataract Refract Surg, 2021,47(10) : 1296-1301. DOI: 10. 1097/j.
jers. 0000000000000631.

[17]Yu Z,Li N,Wang F,et al. Imaging analysis of the biological parameters
of the lens in patients with cortical age-related cataracts using
ultrasound biomicroscopy[ J/OL]. BMC Ophthalmol,2023,23( 1) :480
[2024-05-20]. http://pubmed. ncbi. nlm. nih. gov/37993828. DOI.
10. 1186/s12886-023-03227-2.

[ 18] Ruan X, Liang C, Xia Z, et al. In-vivo lens biometry using the novel
ultrasound biomicroscopy [ J/OL]. Front Med ( Lausanne), 2022,9 :
777645 [ 2024 — 05 = 20 ]. http://www. ncbi. nlm. nih. gov/pmc/
articles/PMC8882853. DOI;10. 3389/fmed. 2022. 777645.

[ 19]Suwan Y, Jiamsawad S, Supakontanasan W, et al. Hidden mechanisms
beyond the pupillary block in acute angle closure; ultrasound
biomicroscopic study [J]. Clin Exp Ophthalmol, 2017, 45 ( 4)
366-370. DOI:10. 1111/ ceo. 12867.

[20]McWhae JA , Crichton AC, Rinke M. Ultrasound biomicroscopy for the
assessment of zonules after ocular trauma [ J]. Ophthalmology, 2003,
110(7) : 1340-1343. DOI:10. 1016/S0161-6420( 03) 00464-0.

[21]Marques DM, Marques FF, Osher RH. Subtle signs of zonular damage
[J].J Cataract Refract Surg, 2004,30 (6) : 1295-1299. DOI; 10.
1016/j. jers. 2003.09. 071.

[22]Tripathy K, Chawla R, Venkatesh P, et al. Clinical profile of
medicolegal cases presenting to the eye casualty in a tertiary care center
in India[ J]. Indian J Ophthalmol,2016,64 (6) : 422-426. DOI. 10.
4103/0301-4738. 187656.

[23]Bhatt V,Bhatt D, Barot R, et al. Ultrasound biomicroscopy for zonular
evaluation in eyes with ocular trauma[ J]. Clin Ophthalmol,2021,15:
3285-3291. DOI:10.2147/0PTH. 8323349.

[ 24 ] Shaikh N, Cooper ML, Ramsey DJ. Zonules imaged by anterior segment
optical coherence tomography in a patient with traumatic aniridia
[J/0L]. Indian ] Ophthalmol Case Rep,2021,1(4) :855[2024-05~-
21 ]. http://journals. lww. com/ijog/fulltext/2021/01040/Zonules _
imaged_by_anterior_segment_optical. 92. aspx. DOI; 10. 4103/ijo. ijo_
920_21.

[25]Newsom TH, Oetting TA. Indocyanine green staining in traumatic
cataract[ J].J Cataract Refract Surg,2000,26(11) : 1691-1693. DOI;
10. 1016/s0886-3350( 00) 00432-6.

[26] Tabatabaei A,Hasanlou N, Kheirkhah A, et al. Accuracy of 3 imaging
modalities for evaluation of the posterior lens capsule in traumatic
cataract[ J]. ] Cataract Refract Surg,2014,40(7) : 1092-1096. DOI.;
10. 1016/j. jers. 2013. 10. 048.

[27] Ambekar YS, Singh M, Zhang J, et al. Multimodal quantitative optical
elastography of the crystalline lens with optical coherence elastography
and Brillouin microscopy [ J]. Biomed Opt Express, 2020, 11 (4) :
2041-2051. DOI:10. 1364/BOE. 387361.

[28]Chen Y,Ye S,Wang Q,et al. In situ assessment of lens elasticity with
noncontact optical coherence elastography [ J]. Biomed Opt Express,
2022,13(12) : 6671-6681. DOI.10. 1364/BOE. 475306.

[29] Grulkowski I, Manzanera S, Cwiklinski L, et al. Volumetric macro-and
micro-scale assessment of crystalline lens opacities in cataract patients

using long-depth-range swept source optical coherence tomography[J].



- 210 - th ARSI IR R 7 2025 4F 3 A4S 43 %45 3 #]  Chin J Exp Ophthalmol ,March 2025, Vol. 43, No. 3

Biomed Opt Express,2018,9(8) :3821-3833. DOI.10. 1364/BOE. 9.
003821.

[30]Chen D, Li Z, Huang J, et al. Lens nuclear opacity quantitation with
long-range swept-source optical coherence tomography: correlation to
LOCS Il and a Scheimpflug imaging-based grading system [J]. Br J
Ophthalmol ,2019,103(8) : 1048-1053. DOT; 10. 1136/bjophthalmol-
2018-312661.

[31]Wang W,Zhang J,Gu X, et al. Objective quantification of lens nuclear
opacities using swept-source anterior segment optical coherence
tomography[ J]. Br J Ophthalmol,2022,106(6) : 790-794. DOI; 10.
1136/bjophthalmol-2020-318334.

[32]Mackenbrock L, Labuz G, Yildirim TM, et al. Automatic quantitative
assessment of lens opacities using two anterior segment imaging
techniques ; correlation with functional and surgical metrics [ J/OL].
Diagnostics ( Basel ) ,2022,12(10) : 2406 [ 2024-05-21]. http://
pubmed. ncbi. nlm. nih. gov/36292095. DOI. 10. 3390/
diagnostics12102406.

[33]Zhang X, Xiao Z, Fu H, et al. Attention to region: region-based
integration-and-recalibration networks for nuclear cataract classification
using AS-OCT images [ J/OL]. Med Image Anal, 2022, 80 : 102499
[2024-05-21]. http://pubmed. ncbi. nlm. nih. gov/35704990. DOI ;
10. 1016/j. media. 2022. 102499.

[34]Soleimani M, Cheraqpour K, Salari F, et al. All about traumatic
cataracts ; narrative review [ J]. J Cataract Refract Surg,2024,50(7) :
760-766. DOI.10. 1097/j. jers. 0000000000001424.

[35]Behbehani AM, Lotfy N, Ezzdean H, et al. Open eye injuries in the
pediatric population in Kuwait[J]. Med Princ Pract, 2002, 11(4) :
183-189. DOI:10. 1159/000065816.

[36] Modjtahedi BS, Rong A, Bobinski M, et al. Imaging characteristics of
intraocular foreign bodies: a comparative study of plain film X-ray,
computed tomography , ultrasound , and magnetic resonance imaging[ J].
Retina,2015,35(1) : 95-104. DOI: 10. 1097/TAE. 0000000000000
271.

[37]Custer PL, Kent TL. Pitfalls of ophthalmic radiographic imaging[J].
Curr Opin Ophthalmol ,2014,25(5) : 432-435. DOI. 10. 1097/ICU.
0000000000000064.

[38] Wang K, Liu J, Chen M. Role of B-scan ultrasonography in the
localization of intraocular foreign bodies in the anterior segment:a report
of three cases[ J/OL]. BMC Ophthalmol, 2015, 15 : 102 [ 2024 - 05 -
21]. http://pubmed. ncbi. nlm. nih. gov/26268356. DOI. 10. 1186/
s12886-015-0076-1.

[39]Rong AJ, Fan KC, Golshani B, et al. Multimodal imaging features of
intraocular foreign bodies [ J]. Semin Ophthalmol, 2019,34 (7-8) :
518-532. DOI:10. 1080/08820538. 2019. 1674894.

[40] Ang M, Baskaran M, Werkmeister RM , et al. Anterior segment optical
coherence tomography[ J]. Prog Retin Eye Res,2018,66 : 132~ 156.

DOI:10. 1016/]. preteyeres. 2018. 04. 002.

[41]Wu W, Wang Y, Xu L. Meta-analysis of Pentacam vs. ultrasound
pachymetry in central corneal thickness measurement in normal, post-
LASIK or PRK, and keratoconic or keratoconus-suspect eyes [J].
Graefes Arch Clin Exp Ophthalmol, 2014,252(1) :91-99. DOI: 10.
1007/500417-013-2502-5.

[42]Xu Z, Peng M, Jiang J, et al. Reliability of Pentacam HR thickness
maps of the entire cornea in normal, post-laser in situ keratomileusis,
and keratoconus eyes[ J]. Am J Ophthalmol,2016,162 : 74-82. DOI.;
10. 1016/j. ajo. 2015. 11. 008.

[43]de Sanctis U, Loiacono C,Richiardi L, et al. Sensitivity and specificity
of posterior corneal elevation measured by Pentacam in discriminating
keratoconus/subclinical keratoconus| J]. Ophthalmology,2008,115(9) :
1534-1539. DOI.10. 1016/j. ophtha. 2008. 02. 020.

[44]Shi G, Jiang Z, Deng G, et al. Automatic classification of anterior
chamber angle using ultrasound biomicroscopy and deep learning
[J/OL]. Transl Vis Sci Technol,2019,8 (4) : 25[ 2024-05-22].
http : //pubmed. ncbi. nlm. nih. gov/31448182. DOI: 10. 1167/tvst. 8.
4.25.

[45]Lu M,Wang X, Lei L, et al. Quantitative analysis of anterior chamber
inflammation using the novel CASIA2 optical coherence tomography
[J]. Am J Ophthalmol,2020,216: 59-68. DOI: 10. 1016/j. ajo. 2020.
03.032.

[46]Shi C, Xu Z, Xu W. Anterior segment OCT image of vitreous hernia
[J/0L]. Ophthalmology, 2024 : S0161 - 6420 ( 24) 00100 -3 [ 2024 -
05-22]. http://pubmed. ncbi. nlm. nih. gov/38430072. DOI; 10.
1016/j. ophtha. 2024. 02. 001. [ published online ahead of print].

(47140, 23 5, 4 2F B BRATYY OCT 78 P 45 1 R BR 401 40 A 3 AR i

AR YT T R R [, AR R S 4 Bl R s 2% 75, 2022, 44(9) ¢
675-679. DOI.10. 3760/ cma. j. cn116022-20220326-00130.
Zhao H, Li XY, Jin XM. The application of anterior segment optical
coherence tomography during the treatment of anterior segment in closed
ocular injury[ J]. Chin J Ocul Traum Occupat Eye Dis,2022,44(9) :
675-679. DOI:10. 3760/ cma. j. ¢n116022-20220326-00130.

[48]Shah MA,Shah SM, Shah SB,et al. Morphology of traumatic cataract;
does it play a role in final visual outcome? [J/OL].BMJ Open,2011,
1(1) :e000060[ 2024-05-22]. https://pubmed. nchbi. nlm. nih. gov/
22021742/.DOI:10. 1136/bmjopen-2011-000060.

[49]Ung C, Miller JB. Intraoperative optical coherence tomography in
vitreoretinal surgery[ J]. Semin Ophthalmol,2019,34(4) :312-316.
DOI.10. 1080/08820538. 2019. 1620811.

(YK H 191 :2024-07-08 & [n] H 1 :2025-02-22)

(AR X4 e )

W - AR - g

RFFREHEEZZNEZERENR

3% T AR T 45 A 10 38 44 REAT & AR 2605« (1) S5 8800 2 UM S2 90 i3t , 2 5 S 90 BOR A 8 AT ANk, (2) 2 54830
4 A 8 RE 5 0 18 SC R Y T 2 EOGBERR AP AT B B (3) BB WA K S RN A A R Y 0B O DL AT A L RE S S DR R B AE
(4) XHE SRR 15T o NS5 2515 5 4 alOIC SR BERE 3 LA AR REIT /N AT — i B AN LB 48 R & o SO A AP A AE
LR SN A R SR A A IR AR T R ) T BR o SR ACE 48 Y SO N T TR A 2B A B, T SOR B Y R SR B A A ik 4 O

U % S0 E ST H o

V55 38 44 10 24 YRR A% X 48 SCTTIR /NI HES T SCBUT U5, 35 18 SO0 I AE AR 1 440 IRk 29 , AL SE — 15
WAEEE o AR (RIS EE ) 095 2 B e 7 R e B AR A b 97 A8 1 5 38 36 1] 58 o 5 , 76 2 ko A2 rp A8 B8 o sl o, e L2
A R AT = 40 15 %, A i 5 72 3l 2 54 (3t A 2 40 A1 3 19 28 44 (W) 0 o R SR EAIE W o A7 9 SOOI 18 35 AN 2504 DL AT 4 A

WA BDOE PR 5 TR OO Z T .

(A T 31T





