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[ Abstract] Toric intraocular lens (IOL) is a kind of hyperboloidal IOL and is used for the correction and
treatment of cataract with corneal astigmatism by combining the astigmatism and spherical power. Topic IOL
implantation has better stability and less impact on the ocular surface and provides better visual quality in comparison
with other approaches for the patients with cataract and corneal astigmatism after surgery. However, based on the
clinical experiences and the results of previous studies, a considerable number of eyes remain a certain amount of
residual astigmatism following Toric IOL implantation, indicating some errors in Toric IOL implantation. Studies
showed that Toric I0L implantation errors are the main causes of residual astigmatism and postoperative unsatisfactory
refractive outcomes, including preoperative measurement error, the evaluation error for surgery-induced astigmatism
(SIA) ,the imprecision of calculators for IOL power, and the refractive changes caused by I0OL decentration, tilt and
rotation after surgery. Ophthalmologists should fully understand, analyze and control the causes of these errors to
improve the satisfaction of patients to Toirc IOL implantation.

[ Key words] Cataract/surgery; Astigmatism; Intraocular lens implantation; Prosthesis implantation;

Intraocular lens, Toric

AT SRR R, 20% ~30% B & B
FHEATL2DWABH L, XBEHEEN
BEF AR R A A BEHOLHATHRE, R BN LR
BHEWNAGRE . FEONEER AR LY
kA AR B R B A Y O A
JE % A\ 2 Y) 1 (limbal relaxing incision, LRI) 3% B # f&
A #RA] a (corneal relaxing incision, CRT) | 4 3 & & K
WO W A B W F K (full-are  depth-dependent
astigmatism keratotomy, FDAK) %t #7 M£3% W0 4 FE 41 & |

REAERERUEARF#HAEEATLRRE(toric
intraocular lens, Toric I0L) # N\ %, Toric 10L 2 ¥ #
HHE 5 TOL 2Rk 4 K £ A6 45 & 09 — F0 B % 2% TOL, X
A A dE TOL, B 1A # 5 8y 20 4 45 [, H A Kk
ERH R, mz g WEMFILF AR 0T
BRE, FARRBEFRTHRE.
S5HRMHFEANEREFABEBOLN T EHLER,
N Toric IOL K J& 1 & £ B R, 3 f B fo IR & % o
INE MR ES, § CRILLRI % 4F IE A JE #0607



. 166 - th At IR Rl J4 75 2018 4E 3 A 4536 #4545 3 ) Chin J Exp Ophthalmol , March 2018, Vol. 36 ,No. 3

At B, Toric I0L AL N R J5 2% 8 o #0820 E /b,
BREAAFAERRET, AW, REFEEKE R M
EHRWER ML — o &% Z Toric IOL AN &
MY — 2 HOE R G HOL R T B H R
AR ZG R ORI R ZF R HOL, AR
ZRNAGH A ZTEARANARE, — AN A
JEHOU E A AR EAR R A ESMEROR
A Toric IOL f #F E&#M o # b,k EEF W, HEHN
T M fA O HON R R IE ; = & B T Toric I0L 7 & — &
WEAWE , LETAFERHABEIOL, RY — 28
EWH#Ht. MAREZZEREFAREELRATHE
Wy £ ZJE @, Toric IOL #y Ji Fl iR 2 £ ERIFE T A K&
Ll B R £, KR JE M b (surgically induced
astigmatism ,STA) B| A& #y % 2 IOL ZF # it & 5| &2 W&
ZURIOL & A i EMERL I RNRZE,
I K [ £ BL 75 4 4 AT A8 T A Toric IOL A A\ R 5 7% &
O RIE, U AR A F AR 5 oy 40 X B #AT R E
BH WDk £, &5 Toire IOL 5 A & iy i B K o

1 AEHEHNERE

ARt A E R R | WO e R E O R 4
o A BT A E B B9 B R B AR B9 9 2 AL 7
W 4%, T AR R E BOLE R AL EO , OF B
BREREARTL L, XTABEMNRTHAT =, A
BEEREABEN —RER , EAMARLEE T AR
KEHAETH A A BT LR THL, AL AR
AR, ARG R HOU R A O B
B bk, I K E U7 2% 4 Toric TOL B B xf A Ji 7T & @ #Ot
EfmAME R TR ER S bl B, Koch &7 5
KR IL, B AR JG & E #OL# 5] & Toric IOL N &
HAR 2R HOL & H AR JE 5 R HOLLH, F A HOE
BHAREIRBERS . hiFABIOCEE REM T
ERZ,EEFHAB G F T B AR S Xt A E
HABE RRAEEAR T ETHUR
Scheimpflug 7T 7 2T & 58 % , 87 3 Ak 7 i (L dk xf A &
MEkmWHLHTMNER AT, RELXTH R/ MR E
mERANERERGEITAEL LB KT FX
L ABMKEHR LS ERTHROLFFELE BT
E.#meTHER2 BUREABETREREL
ERARTNABEEREH L. RERABHA LA
F W7 & 4 4 \ Scheimpflug # 4 2 47 R A 7 LA 3T AT, B
FuBEATNE FEXAT LIy B AR AR K
(RE AL, AER 1.376, K % 1.336) (34 R E &
KALABERL, BT RN N EREEEH, b

S REETURFEUERS THROHEES EITH
K % , 4 Baylor it & B % .Goggin i+ & E % .Koch i &
Hx% AR EREHLET RNEZHTHE,

BERERENE, B MRS E— A RSN
B 7k R RO # . Himschall %054 % & 5 & 47 0
ENARERIREZARNBELERTHENEE
RE,AHEAFER R NN ABFT AL DN E S
MR % Goggin 7 Wy HF RAL AL B — A KA Y
MENEHAMEMBLK T 0.22 ~0.46 D 2 |4,
Norrby %' # % & 3, %4 5% ty B % 7 F | ot 6 & 8
MEEAATOSD gy, TR HEBE . EHLKAAD.
AEAS MNEFTENREREESFAX, FHit, £
47 Toric IOL i+ & ot i 48 & F [ /A JE #OL  & & & oy
R RERAK RGN ERZ,

2 SIA 5IERIRE

Toric IOL # X\ % % #r IE Wy 0 OL & 3 A 71 A % #
KESIAWEREM, T SIA, G KRE T FREAEH
AW RKEHABER LA H#TEEULERH , T E
NS Nt B &3 AT IOL & & fo N\ 4 1 B A
Eo KM, SINMANBRERKALEFHEZHE S EEZY
WL E KN EAERLTCNER BT E
&% RWABBLE WERE AFFH ABRAE
MAhFHES, ARV O TUEN I TETFFEER
RYP MEHLEANTFFEALREE, FRMLENABET
HE| RN RETF-FEERN AR, AW SIA e XA
P BB EF R EF O B MU RE LT
B R E KM SIAT 2.2 mm #H WY 0 A5 R
0.19~ 0.31 D # SIA,2.2 mm ¥ 7 ¥ & 2| & # SIA
1% 0.4D" sy n AN BB E SIA KA, Bk b
Yo g/ gl Ry SIA /N, R RAH R H SIA £ 7
BA. A 2.2 mm £ 44 05 &8 SIA K
(0.2520.13) D, AW EF A 2.2 mm & W £ JE 4 o
J& SIA % (0.810.54)D %" H L # P HF LA HFR
EAMAWEEREHATRETL, UGB A B
SIA,FERTRHBMADAFARERZIRNAELASL
o AEANMECNBHMNELRAN KD TAT
0.5D,Goggin & kA EH LM E-F AN EL
Wy e 3B 27 0. 14 D, [ b & #F 5 & 38 0 = 77 SUwk R
WSIARA—MoT e m M EL B MM TR, tH
WL SIANTO.5D 0, JAFRENBAH#ATRIE,

B AR % #le R B F A2 17 £ STA B 32 8 % R 2| A
ERrixwm SIAWEm, A AERERT T i#25 &
SIA 4 it U F R oA BN RE LR



rhAE S I IR Bl 2%k 2018 4E 3 H %5 36 #4545 3 ] Chin J Exp Ophthalmol ,March 2018, Vol. 36, No. 3 . 167 -

AR R B, X R E By 1R R VT B 2 AR B LLAE By BT
KK I,25% 9 BH ¥ AR E SIA T #=0.5D",
MOARRERARPIPO, NABRBERELS AW
B K

3 HESRSIENRE

it # 3 — A= 5 K % Toric 10L fig 45 52 [7 A IE 09 A4
BHLEHESrEE A, EADMSAREREMLE
(effective lens position, ELP) & % 2 2 4% % % . ELP
FETEE BRETFENES, B ARE W FRE A
JERE R, —S WR NI E S LB MECE U
ZH A LA A THTENARRL, 6, HKW
Alcon 7 %4 i+ H # % A T3-T9 # AcrySof toric IOL 3t 7
By O E 2 4 8 1.03,1.55.2.06,2.57,
3.083.60 f1 4. 11 D, % A+ R ELP W &w ., {2,
AR o AR IR T B8 2 F F B AR W RORT B BOIRAT
FREA-—BHEEEFTE 2 ERITHEERNIER £,
Goggin %'/ ty X w45 Wy Fit M 5 4 B T ELP
W EHATRR, TERENSTREEEL N
0.5 D, & & Toric IOL {1 &E 4512 09 = £ )£ & . Barrett
WERFEERT ARER®EHOL, T HA AKX AT
ELP, B i 4 2| 4 4 R b Alcon E R H H BB Moo
¥ H 5 iy Alcon £ % it & % K H T Barrett toric i+ & %
Wit E T T EREZE AN,

4 FRPWFRICIRE

A A8 B BN G B R Bk 2 ~ 4o e T A B
BTk 1400 Bk EESRA BRI
iR %, ¥ T 5] &2 Toric IOL 45 X\ B % 1 w932 2 . B o,
AWAEFEE LM THAT B R WO @ 04 7 71T
WD IOL 4 N % fr fm % W & & & o ¥ % Toric
OLWERFARE R T B AN =S RLE, T A
# 3 A AL R R ROT BB B K L AR T B IR A
4% 0°Fn 180°3k 3:00 F1 9,00 £ 4k 1, A& % F 47 32 I
MESEHEFHICERE., ZFPFREFATHE
FRIBIR = | B AR AR 03k £ MR IOL 4 Nk £ F 3
fE B K 2.4°3.3°F12.6°, B Bty iR £ 4 (4.9
2.1)°M", WA —RHFRFNET —FhREE,HA
B R B F L FEARR AMATIE & 4 AT
BEHERCERENE®, WA, FHAEES MK
KB K &AL Ky Toric IOL By M N 7 EEH# W
¥ R, 28 Verion ( & [E Alcon /A 7| ) . Callisto ( /£ Carl
Zeiss /8] ) .Cassini/True Vision 3 %¢

5 IOLBEANGHNENZSIERIRE

IOLARSEALENRES T X AEF A E N EL
WAFERAZ,IOL £ T K N0 L E SR E BT
KERS B4 mEE, MEANEFREARN T
T& JOL M Mk &=/t eyt 2 ,IOL ZIR N & 4 B
MR EAFH 0.1 ~0.3 mm # fg oA 2.6°
W . B # R R 4 3t Toric IOL 9 %k 47
EZRREUEZ W, E %L E K Toric IOL ) & & |
WA TR AT EWmME T, B ma IOL £ &%
WEPHENERE ™,

I0L #y % 48 W #i %% % Toric IOL 8 X BR #9 5% 1% T
BEFEARAYN, T EZAHOLE H ™, Toric
I0L & E A A 1°5 % i & 5 B8O 47 E 18 % 151K
3.3% , e 30° 0 A1 Y FHROLE A EEMHEE,
£ 20 # 42 90 4 & B, R F IOL # 4% # & Toric 10L
By E E 5 AL, M A TIOL ARkt sty AT B B, 204 5k
Toric IOL 48 \ & ty F 3 jig % B & 3° ~5° 2 |/'",
Toric IOL AR N R EMERFRAZE KF
BAHZURIOLKR G H X, AHARFXIABHKH
BERARBEOABAD  TRELEZHLE K,
OLERKWERN N BMEERGKEREA X,
KT, AR H R KRB AR IOL 5 % 4 3°,
SIRERNAEARAFABRLESAMULREZRALAK U FE
X Toric IOL Nt R E E Xt ie st B2t B A
EZYH, A E AWK BN IOL 708 & IOL & & %
BRHEEAMERBAELFEESR, ETH T LENHAR
B TS REE R FER RN BEIE, HET A,
WRAF FETHHE 2 IOL H 4 % K IOL T FH
REWRS HA LR EE, B AEEZE WK
R EMENHEESE KW . EFP WEXNHIEE
IOL b ¥ ##4 % %4 0.5 mm, DL # &k TOL By i@ 41 4% &
B, IOL e# 24 K EERKE2 AN  LEETH#
ERXFHRAFTRAHRAR, AHEZAFREHEA
ihE e N (V) PO = S Rl v
¥ TOL jE 4 E 6 8 B A7 4 0 2 B 4 10° 4 4, #1 R 7%
PR 55 5 B /DL ¥ TOL I Bt 41 7 4% % B Ar 4 ],
EhH—RRENRERESLHHF AT HEREWIOL
MANHAEEREAEZER N, Eh XM BEMEE
IOL, #8AEMEREEREI~6MAD  HA%
AN LA 4 A 3t TOL 3% i 22 5], 3 R H e 4, B
WARFERNIOL W R ESWRBEREEE AMH
KB RFE EE LD A okt A2 L e TOL
fE M, b, Toric IOL 4 XN JE 89 7 % 72 € 1 5 TOL



. 168 - ARSI IR B4R AR 2018 4F 3 HEE 36 %545 3 ] Chin J Exp Ophthalmol , March 2018 ,Vol.36,No. 3

WM R A /NER %, BAKKRE®R IOL It PMMA |
HIREM G IOL A Eamia e ™ A%/
IOL th BB K4 K £ e s o A K

Bz, Toric IOL § & W & & 3 A JE #OL 8y B 3 &
BIRENFEFR HL AR ARUERETLEKXS
Bl REFG AR, EMAFERERTHL, ERE
A>T RAEREHRELOREEAN T AU AHH
R ERRS AWM ERA SIA B S EAFEF
HFARBER A IOL i 5 #3565 £ AT £ 0 3F f fo
AT, AT FH IOL MNFEWE X,

&% ik

[1] Chen W,Zuo C,Chen C,et al. Prevalence of corneal astigmatism before
cataract surgery in Chinese patients[ J]. ] Cataract Refract Surg,2013,
39(2) :188-192. DOI:10. 1016/j. jers. 2012. 08. 060.

[2] Hayashi K,Manabe S, Yoshida M, et al. Effect of astigmatism on visual
acuity in eyes with a diffractive multifocal intraocular lens [ J]. J
Cataract Refract Surg,2010,36 (8) : 1323 -1329. DOI. 10. 1016/j.
jers.2010.02.016.

[3] Kessel L, Andresen J, Tendal B, et al. Toric intraocular lenses in the
correction of astigmatism during cataract surgery: a systematic review
and meta-analysis[ J]. Ophthalmology,2016,123 (2) :275-286. DOI:
10.1016/j. ophtha. 2015. 10. 002.

[4] Shah GD, Praveen MR, Vasavada AR, et al. Rotational stability of a
toric intraocular lens: influence of axial length and alignment in the
capsular bag[ J].] Cataract Refract Surg,2012,38 (1) :54-59. DOI;
10.1016/j. jers.2011.08.028.

[5] Koch DD, Ali SF, Weikert MP, et al. Contribution of posterior corneal
astigmatism to total corneal astigmatism [ J]. ] Cataract Refract Surg,
2012,38(12) :2080-2087. DOI:10.1016/j. jers. 2012.08. 036.

[6] Hirnschall N, Hoffmann PC, Draschl P, et al. Evaluation of factors
influencing the remaining astigmatism after toric intraocular lens
implantation[ J]. J Refract Surg,2014,30 (6) : 394 -400. DOI. 10.
3928/1081597X-20140429-01.

[7] Goggin M, Patel I, Billing K, et al. Variation in surgically induced
astigmatism estimation due to test-to-test variations in keratometry[ J]. J
Cataract Refract Surg,2010,36(10) : 1792-1793. DOI.10. 1016/].
jers. 2010.07.005.

[8] Norrby S, Hirnschall N, Nishi Y, et al. Fluctuations in corneal curvature
limit predictability of intraocular lens power calculations[ J].J Cataract
Refract Surg,2013,39(2) :174-179. DOI.:10. 1016/j. jers. 2012. 09.
014.

[9] Tejedor J,Murube J. Choosing the location of corneal incision based on
preexisting astigmatism in phacoemulsification[ J]. Am J Ophthalmol,
2005,139(5) :767-776. DOI:10. 1016/j. ajo. 2004. 12. 057.

[10] Pakravan M, Nikkhah H, Yazdani S, et al. Astigmatic outcomes of
temporal versus nasal clear corneal phacoemulsification [ J ]. J
Ophthalmic Vis Res,2009,4(2) :79-83.

[11]Visser N, Bauer NJ, Nuijts RM. Toric intraocular lenses: historical
overview , patient selection,TOL calculation, surgical techniques, clinical
outcomes, and complications [ J ]. J Cataract Refract Surg, 2013,
39(4) :624-637. DOI1:10.1016/j. jers. 2013.02. 020.

[12]Goggin M, Moore S, Esterman A. Toric intraocular lens outcome using
the manufacturer s prediction of corneal plane equivalent intraocular
lens cylinder power[ J]. Arch Ophthalmol ,2011,129(8) :1004-1008.
DOT:10. 1001 /archophthalmol. 2011. 178.

[13 ] Alpins N. Astigmatism analysis by the Alpins method [ J]. ] Cataract
Refract Surg,2001,27(1) :31-49.

[14]Nemeth G, Berta A, Szalai E, et al. Analysis of surgically induced
astigmatism on the posterior surface of the cornea[ J]. ] Refract Surg,
2014,30(9) :604-608. DOI:10.3928/1081597X- 20140723-01.

[15]Goggin M, Moore S, Esterman A. Outcome of toric intraocular lens
implantation after adjusting for anterior chamber depth and intraocular
lens sphere equivalent power effects [ J]. Arch Ophthalmol, 2011,
129(8) :998-1003. DOI.10. 1001/ archophthalmol. 2011. 188.

[ 16 ] Abulafia A, Barrett GD, Kleinmann G, et al. Prediction of refractive
outcomes with toric intraocular lens implantation[ J]. J Cataract Refract
Surg,2015,41(5) :936-944. DOI.10. 1016/j. jers. 2014.08.036.

[ 17 ] Hirnschall N, Maedel S, Weber M, et al. Rotational stability of a single-
piece toric acrylic intraocular lens:a pilot study[J]. Am J Ophthalmol,
2014,157(2) :405-411. DOI.10. 1016/j. ajo.2013.09.032.

[ 18] Febbraro JL,Koch DD,Khan HN,et al. Detection of static cyclotorsion
and compensation for dynamic cyclotorsion in laser in situ
keratomileusis[ J]. J Cataract Refract Surg,2010,36(10) : 1718-1723.
DOI:10.1016/j. jers.2010.05.019.

[19] Visser N, Berendschot TT,Bauer NJ, et al. Accuracy of toric intraocular
lens implantation in cataract and refractive surgery [ J]. J Cataract
Refract Surg,2011,37(8) : 1394 -1402. DOI:10. 1016/j. jers. 2011.
02.024.

[20]Kranitz K, Mihéltiz K, Sandor GL, et al. Intraocular lens tilt and
decentration measured by Scheimpflug camera following manual or
femtosecond laser-created continuous circular capsulotomy [ J ]. J
Refract Surg, 2012, 28 (4) : 259 —263. DOI; 10. 3928/1081597X-
20120309-01.

[21 ] 5kt , D5t , X PHa , %5 . Hwey-Lan Liou #& &R of Toric A T. &Ik
PR & o LI BT i 2w [T ] P AR S IR B 2% 75, 2017,35(3)
239-242.DOT:10.3760/cma. j. issn. 2095- 0160.2017.03.011.
Zhang B ,Ma JX,Liu DY , et al. Optical performance of Toric intraocular
lens rotation in Hwey-Lan Liou model eye[ J]. Chin J Exp Ophthalmol,
2017,35(3) :239-242. DOI:10. 3760/ cma. j. issn. 2095-0160. 2017.
03.011.

[22]Novis C. Astigmatism and toric intraocular lenses [ J ]. Curr Opin
Ophthalmol ,2000,11 (1) :47-50.

[23]Zhu X, He W, Zhang K, et al. Factors influencing 1-year rotational
stability of AcrySof Toric intraocular lenses[ J]. Br J Ophthalmol 2016,
100(2) :263-268. DOI:10. 1136/bjophthalmol-2015-306656.

[24 ]Miyake T, Kamiya K, Amano R, et al. Long-term clinical outcomes of
toric intraocular lens implantation in cataract cases with preexisting
astigmatism[ J]. J Cataract Refract Surg,2014,40(10) : 1654 - 1660.
DOI:10. 1016/]. jers.2014.01.044.

[25]Tognetto D, Toto L, Sanguinetti G, et al. Lens epithelial cell reaction
after implantation of different intraocular lens materials ; two-year results
of a randomized prospective trial[ J]. Ophthalmology,2003,110(10) :
1935-1941. DOI1;10.1016/S0161-6420 (03 )00736-X.

[26 ] Lombardo M, Carbone G,Lombardo G, et al. Analysis of intraocular lens
surface adhesiveness by atomic force microscopy[ J].J Cataract Refract
Surg,2009,35(7) :1266-1272. DOI:10. 1016/j. jers. 2009. 02. 029.

(ks H #1.2017-07-24 &[0l H #.2018-02-04)

(A 3C G i - O 1L

B - AEHE - e

AHREPARAFREFHEERRBETRERERRFPRREEXK

U SRAR A W A SO L S s e (A e A AU B R T BB A, O T R BR L GURR A R B B RS R

JE W AE TR R B 22T O R R

(A T g 430





