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Abstract

The suspensory ligaments of lens are a banded fibrous tissue connecting the ciliary body and the
lens. By virtue of the common tension between the fibrous tissues, the lens is suspended in the
anatomical position of the optic axis. The suspensory ligaments of lens are a complex extracellular
fiber system, which is transparent and difficult to observe under physiological conditions. Clini-
cians often observe zonule abnormalities indirectly through slit-lamp microscopy, such as iris tre-
mor and peripheral superficial anterior chamber. When the suspensory ligaments of lens are par-
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tially or completely broken, it is usually accompanied by incomplete dislocation or total disloca-
tion of the lens. However, some clinical symptoms may be insidious or mild and can be easily
overlooked clinically. Therefore, it is necessary to carefully evaluate the suspensory ligaments of
lens before surgery for patients undergoing eye surgery. In this paper, the anatomical structure,
function, mechanism and treatment of zonule abnormalities are summarized as follows.
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1. EREBFHERERREGH

AR AR B R AR 4TI T REIR AP E (R bR 4, X S iR 4R 48 LT 43 i 10~12 nm
i AT AR R[] [2]. B8 BT MM 4 R B BOK 00 8 I AP 4E R, VF 23X IR R B A — I TR R
LFYET o TRET AR RE T URARE (1 285 4 A B AT A A B — e I, SR IR SR L R B8 I h 7y, T
IS} B 2T A TR A [ AH ELAE P AT e £ 4 BT 2 W SR [3], A4Sl DR A Bl 3 0 75 2 e i 22, AT
VARG LT B R i SRAEAE 2 T o B £ G T U5 T R AP 3, ) IREER 5% 7 1) S o 55 7
RE R IRA Y, E e TRERTE, kM2 0l I T AR BT R A 5 R i [4]. R4h, B4 4
BT PRI ARAL , HD)RE R AE AR R AL AT T ARG B, 4ERRE A BT BV, B OR SR AR
REPR A2 AN 3 B 4 1 [ 20 12 31 [5] [6] -

WARA e LR R EAMEZHE . TRA AN —EEARBOE, FR SRR E REARE
AERIR, &0l LUEROIR LT 4k 032 | AR . X B E QAR Ry, d4erEa T EhAE
2 S R A 2 1 AR T R AR R A 4R R (1 1 (FBNL). W ER TGRS 454 1 2 (LTBP2). el k%
EH 2 (MFAP2). BaEE Aer4E. Ff & H(EMIL-1)4E[7]. Hi FBN1 & & & E[1] [7] [8], FBN1 Al
LTBP2 W8 (5 o £F 48 25 1 i A B 1 70%~80% . ik [R 9845 500 25 3 (A0 5 ML IR SR AR 1 P4 g 22 400 e
FREOMER KRR, FE BT, 4R R B A P47 1T 5 -5 80RRAAR AL o

2. BRABIFARENRNGE

X R A SR AR AL S0 e, AT DOdE R R B S, HAZ PR TR, RT R A
TR ERVTAL AR BB 0 o 2 PRl e 4w DU B AT TR & B A7 A

R A4 2 43UBE (ultrasound  biomicroscopy, UBM) & —Fh I FH 50~100 MHz # = AT 7= [ % i 3 A5
FARMIRATiZWd %, AL #ERLN 50 um, NIRFTTHSULME 7 madeeEG, £ TER
A2 H0[9]. AR BB A st R I Al AR I — LS A P K B0 ok s, il
Prr K AR R . UBM A DU & AN T AL B TEAS, DR AR BER R 5 R AR i 5 2 0y (1 BEAN S
SV ) AT AA St P S B YU R . BRI R AR, BEIR 2 S R AR T 8 2 TR 2 B TG [ X
RERAARAZ . @R AR TE AR B [10]. H BT UBM DAL 1 1 23 #2852 i DR A4 B s o e 2 1)
J7iE, RS2 IR BT R AN R B, UBM 0 T AR Ak (1) = 30y 453497 0 o AR T8 S5 1) iR AR BBy
M LB M s [11], XF BB PR B0 B 12 W v s YT A R4 v o SRR B i 70 P R I A 15 AR NI IR
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WA

HR F 15 A0 T W /= 33 (anterior segmentoptical coherence tomography, AS-OCT) & —F | AR T8
HRIM RS AS-OCT ML 4 MR, Mg, Jedeflitt, arRmssE. mTHET L
TEIE T BEZH Y, AS-OCT XTI (i 2 b R 5 I ZH 23 US4 UBM, J0 A2 IREIR A4 R A 225 4 2 LA o

3. MRFEHEREEXRRIEH

0 S A 0 B B A IR 4 1 e R e FECR I R RS L RIS L BRI K
o BERLF AN, SBORMMAAER MK AL, FIRMRRGE R AR # LI SRR
PSR ASBRAUE W T«
3.1 BEHERESHAREXR

BRI T IR P HE R 4R, AR AR O 7 42 T A AL 5 YRR (1 ALl 2 —[12] . 2019 4FHAEER 2%
SR oy 27 SRR 2 A AE iR P A B S IR 23 28t 38 I R A 7 B 55 BB [13] o S35 AR ) 7 T e
R IR ATIZZ), SRR - ATRERR TS, WS AR, BRI A OGRS A A AL R Y
KA. SRR R AR R AL WA R .

Salimi %5 ALE— T BABIAFF 78 s id i LR B 90 A e IR R 2B, nZEsshash, BTz
&, RGBT @ N, 5 A T 6 R .3 (primary angle-closure glaucoma, PACG)H &3 71 5
WL, LR 7.3%, MR —HEIFEIE R AR AN 0.46%~2.6% [14]. 53— WX B A BE
43 PACG B B s e YERIRTIEYER 7, FARP RGBT 7 B35 5ih 54% [15]. X Lbsh AL
NEAT, X PACG 38 IR B AN LR BR T 060 55 A ISR, AT 20 VPl =2 B R AS AT X PACG (109 [R2
FARTESEATER. Ma [16]% NHE T 50 HAT%E 5 & P 55 /1 5% (suspicious primary angle closure,
PACS) 5 50 HIEH SEIRMIRAT T UBM 24, BRI A JLil 55 IR B2 . Sl bRAA T T0 A 22 IR R iy
RO RIS, B ENE B 25, UBM A H PACS M 275 & /N, Nuwkie
Wit PR R =4 . H UBM B2 B WP B F s B 1 7k . 9 oh, X TAmam R4 4 =
F R RAE, 15— L R OB E AT HE AR

SR e R AA B 7% 5 PACG RIR IR R K RAUAAAES . — Pl Sy S E s IR R 51 1 BREIR
MR, BRILFE T B KRB, B DR TR, SRR E . SRR TR, AT
B KHL7]. M S A B 58 PACG RIGIIA K Z, PACG B A G EfEE &Y
HNRE T, X R 5 RaR SR AR BT B O, MR R DR A O A I S T e AR AR B A
5 PACG KRNI 7 it — B 5

32. MRGEHFERESERE

F AR e A BR AL BUE PEIR I [18], Bl JE N CZ e e, 5 Py Rt s S BUE R 2 FZE 5 1
Ho HAET, FAZRT AARKE T, AN ERE SRR EL T ARTIOA, PARYCRYE, %
Ehm, ARJEIFRAED L RSO A R PR R 1 TR T 3 AR B0 7 W 9 I 1 3 o e = R
TER R A ME, SAATEE RS FE T, N 7 AR BORJE I ACRE M A AR R E A, I AREE AT A
IR BT TR A AR R I BT SRR AL SRR [ RV Al S K, T R A A
THERBE NI BER ARG E P, H AT oV 7 A R R 28 R s 01 3 8 AR SR O, AR AR
RIFFE OAFBEMEAGARE K7 B e ARAR e e R A« B AZ e Bk B PO R vh BE AR AN E I SR B )t it
BEHE R, IERTRE H ILERAR AL S RS
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A5 B IH K 57 5 R ] RE S BOA AU IR AL B RS, N TR A s Ay o 38 AN T i A B v
NERERAL, KERAEEAARTARE 3 MHJE, 2 HREIREREER S8 T T RRSHE AL
S AR N S AR A5 I RO o BRI 43 A A0 A2 f 5 WL B BRI [19] [20], SbAh i BEIEAR S B L 3E2E
LRGN CORVERLIBE S . AR A BB PRIPE R €0 3R A I 5 2 1T e 51 iR =k B 7 W [21] [22]

33 BRERIHERESRENKR

UL RIR AN B W R B A E RN . R R H R & B B A 4R A R AR R
RS TR SRS R, SEEPI A 4R RS SR AL, SRR B A I A R E

By ez A
3.3.1. GRESIE
LZRINE G OAR B SRR, BE S aHRN 2R, kP FEEFRINBAEBRAL . T 90%

1 8 TR B FBNL BRI A, FBNI J (R R AR(F B0y i hf . Bk SBURAMAL, H AT CiRiE R
5 FBNI ZE K 2845 #i it 3000 F4[23] [24] [25].

3.3.2. Weill-Marchesani Z&2-&1E
BFHRE RN B NS EIEM . DNERTE AR SR, BT FBNL. LTBP2 4ufiddd KR4 S5
A YA RS, B A ot B2 S B R AL [26]

4. mREBRIEREHEXKERNET

X O g R AE BT R B, ARG BAR RS R IR By 4148, (HR TR AR IR R T =
(RN N S A TR VA S I3 & TR N N 1] 5 T o N Y VA2 7= B i = ) N 1 =g HE e 1S9 S
FE SR R BT B A a5, FORIERAEE TR 4R AE, B AR HILEP)
A7 i 155 05 B M 2 P K

X E N S FE SRR AR B i 0 AR, ESROR S 7R AT R A5 LA IS AR IS I %1093 2 2 IR,
AR AAT$ R #B S DAY D56 5 B S e 0 AR FH 0 9 e o 6T 1A S &0 1B, AR EYI D RIE
P BB AL B, DA B2 W) Fa st Ab KT 90° 7 A R L, /b 3 U 1 A ol A ot T 2 By 1 ik
— A0 . BRI B SE B IX AR [27], AR B S T BRI R RGK S AR 5T, AT RERY
MRS, WREOREKR, FT AR, CREOLH BRI 2D R([28] [29] (Femtosecond la-
ser-assisted cataract surgery, FLACS)#&E G | N TH 0 S AEH I, el 1 @ ds e — 8 Bz i) XU
FANNIRTTREAAT KBS, KRB AR R A Ak d R %, FUACIR BRI A% S R R T 7 B, Rk
R LI B R TR N SR SR A RF TSR, e e B0 . 38 f I ST 3 T 5 3 R R Y B DA 3 i
W, D) IE LSk AT N R A 10 K i b 78 B3 0] AAR RR R4S P4l . AN N I S AR R BNy
NSRRGSR, R Do BT s A AR, FERAFR e M s gk — P it By, Bheid
LR ik, BEIA 2 st hn, @i in E A WAV R . M 1oL B RS 1oL — R
B EIEA, FEANTRES —#8, ERE 1IOL 47 B & I HTHe NSl e 10L.

FL4%5K 713K (capsular tension ring, CTR)&— R34S Py S e 35 B, B0d I R S A X 348 T B T
Py, dERFRESTAR, (RFF IOL AL E fEdh, 8/ 10L kO ANAS A2 [30] [31]. Yang [32]%4 A RiHEMEHE 7t
7 22 REWA e o W RIRE CTR MIAREEOIRES . IRAE. AN TaeRIA OB 5 SRR MR
FERIBERE U S 15 0, FEPIEEMIBE VAT 7o b, 21 HRR(90.9%) CTR fir TS, H 1IRERAN 0L A5 1
MAKET, RG24 4MH 5 RIRASET. KRG 1. 64 12 A1 24 D HKFE) 10L WAL KA Do B gt
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FEEZEREP =0.220). 3 RAR(13.6%)F BN E T 5 &M N E(Posterior capsular opacity, PCO). X4k
SRR CTR RV IIREA 2B EH BN R T AR BA RIS, BdEgerr 850
BEAE PCO JAUS: LA B e /b AN S FR BEAS 050 45 51 AL PRI 380 1OL i o A R 2B o 0ot T b AR B2 30 LK T 120 JE 1
F, APV R ISR IR, CTR MAECE 0L BRIV ZE 2 [ e AR E R TIEITAEN CTR G TS
TCiEIER 1OL A B .

aec TR R B e R T ARG T 7 ROE S B I B Ve ), )AL oth b S 7 AR Y R B
R EEE VIR . R R PP &9 RS, ZE6F B AR A e B, EHEaEm
FARIF AN LSRG B TR T ARBIIZ, AR APROR G IR KA .

5. &

AR R, AT ale IR AR W) ORI U INER - R A B0y S R B2 1) e PR = T 1
Kiko HART ARG KB, Bl 75U R ORI, DR gl 57 i) A 2 ] g i
T HETRIRATIN A et Ele . Bife. FARS. IR RGeS 2 MR BT S BRI S 27
Uk > BT, AT B (R AL S BT ST AN B o SRR B0 7 W 5 2 BB 1 R R
PR, SEd IR & A B T AT b 17 TR I IR ARE A AR . BEAh,  EhIR A&
S R AR R T RS AR TR, AR S IR A5k 3 A 1 10 T AR A M Bl B T DA I
RER R A, BRI R B R AN AR EERILHIT EATERAG
FC, IR LEALH ) e B AT BE RO ARG T AN T ) i S ) B R A
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