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It is reported a case of cataract phacoemulsification combined with toric multifocal intraocular lens (IOL) implantation
after LASIK surgery in this article. A 42 year-old female patient who underwent bilateral LASIK surgery in other hospital
20 years ago. She visited our hospital due to blurred vision in her right eye for one year. The preoperative IOL Master
examination results showed an axial length of 29.66 mm, anterior chamber depth of 3.18 mm, lens thickness of 4.75 mm,
white to white distance of 11.6 mm, and anterior surface and total corneal astigmatism of 1.01 D @ 67 °and 0.91 D @ 56 °,
respectively in right eye. The corneal astigmatism measured by Pentacam using 15°range simulated keratometry is 1.2 D
@ 58.1 °, which is a regular bow tie shape.No obvious abnormalities was found in the patient's fundus examination. Due
to her strong desire to get rid of the glassesa toric bifocal IOL (AT LISA Toric 909M, Zeiss, Germany) was implanted.
Based onthe IOL power calculation results of Barrett True-K Toric formula with measured posterior corneal astigmatism,
an IOL with Sph 17.0 D/Cyl1.5 D/A 55°was chosen. One month after surgery, the patient's uncorrected distance visual
acuity was 20/25, 35 cm uncorrected near visual acuity was 20/20, and the best corrected distance visual acuity was
20/20 with a prescription of —0.25 DS/-0.5 DC x 120 °. The patient was satisfied with the outcome. After detailed
preoperative evaluation and design, and sufficient communication with patients, toric multifocal IOL implantation can
achieve good results in some apropriated for the patients after LASIK surgery.

cataract surgery; post-LASIK; toric multifocal intraocular lens; corneal astigmatism; intraocular lens power calculation
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Figure 1 Pentacam topography of the patient's right eye
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Table 1 Corneal astigmatism distribution of the patient's right eye in Pentacam

FANE B2 /mm
LA
2 3 4 5 6
HIR A AROG/D 1.3@55.2° 1.3@58.1° 1.3@59.2° 12@60.1° 1.0@60.3 °
WECHEOL/D Le@s4.3° 1L.5@57.0° 1.5@58.2° 1.3@59.4° 1.1@61.2°
AffEHOL/D 1.1@50.1° 1.0@51.6° 0.9@53.2° 0.9@55.4° 0.9@56.7 °
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FlatK: 35.23@ 157 Steep K: 36.24@ 67
A A Constant/LF: 118.5 [ 1.62 AL: 29.66 ACD: 3.18
Induced Astigmatism (SIA): .5 D @ 160 Degrees

10L Power Refraction - (S.E.Q)
18.25 S.E (Biconvex) 709M 1.5cyl -0.73 S.E

17.75 S.E (Biconvex) 709M1.5cyl -0.38 S.E.

17.25 SEE (Biconvex) 709M 1.5cyl -0.04 S.E.

Zeiss 709M TRUE K 34.81 Myopic Lasik -7.71 D LF 2,61

Predicted PCA

10L Cylinder | Residual Astigmatism

709M1.0cyl 1 0.53 Cyl Axis 63

709M15cyl 15 0.19 Cyl Axis 63

709M20cyl 2 0.14 Cyl Axis 153

Right Eye

—w=0T30 -

Recommended IOL: 17.75 D S.E. 709M 1.5 cyl Axis €
Cylinder Power: IOL Plane 1.5 D ~ Corneal Plane 1.00 D
Target Refraction:

-0.47 sph. | 0.19 cyl Axis 63 Degrees

Flat K: 35.23@ 157 Steep K: 36.24@ 67

A Constant/LF: 118.5 [ 1.62 AL: 29.66 ACD: 3.18
Induced Astigmatism (SIA): .5 D @ 160 Degrees
IOL Power

18.25 S.E (Biconvex) 709M 1.5cyl -0.65S.E.

17.75 S.E (Biconvex) 709M 1.5cyl -0.30 S.E.

17.256 S.E (Biconvex) 709M 1.5cyl 0.04 S.E.

Zeiss 709M TRUE K 34.81 Myopic Lasik -7.71 D LF 2.61

Measured PCA

10L Cylinder Residual Astigmatism

709M 1.0cyl 1 0.37 Cyl Axis 55

709M15cyl 1.5 0.04 Cyl Axis 55

709M2.0cyl 2 0.30 Cyl Axis 145

Refraction - (S.E.Q)

Right Eye

—m-~oo30-

Recommended IOL: 17.75 D S.E. 709M 1.5 cyl Axis §

Cylinder Power: IOL Plane 1.5 D ~ Corneal Plane 0.99 D
Target Refraction:

-0.32 sph. /0.03 cyl Axis 55 Degrees

[&E]2 Barrett True-K Toric AT ITEIOLEHE R

Figure 2 IOL power calculation results using Barrett True-K Toric formula
(AR Fr S R IO AR SRR s (B) I Ay A 5 e IO A 45

(A) Result with predicted posterior corneal astigmatism; (B) Result with measured posterior corneal astigmatism.
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54° o ARJF1AH B IR 70.8, 35 cm#fHR T
M711.0, FAEFFIEZAM J1-025 DS/-0.5DC x 120 ° &
1.0, TIOLEH, Hifisse (K3), BERIMMAZICE
W, THAWAE FUf, BEWE.

2 1tig

HARENETFARCHENE T AR, BFIBR
IIAUEARGIZI ST, X5 e Rk iy
H s, JSCHUEBE R D AR B, 1
TERA R EUA BT R E" ), H Tk 0T

Dist: 0.00@ 0?

PDist : 0.10@195?
MDist : 0.25@185?

E3 2EARF14 AEROPD ScanlI T 7R /5 B iEE %

Figure 3 Retrobulbar illumination photography of the patient's
right eye one month postoperatively.




LASTRARJGAT 1 AR A LA BRIDE 5 22 5 s HO U IE R DRI AR — ) frsese, 45 871

MIEZ, 2B T AR UTEL, KSR A= Pl i
FIOUHFATAE—E WHMEDY, R REVEIOLIAE AT H
—E R RIESY . MRS A LASIKAR R B HA L
S BOLH IERIOL R B HGE , EAEIT-AuT, 2
H BB T LT L A S T

XFFLASIKAJG B HRE G A Z 4 100, BEfE
HE LT R LASIKR J5 R E A A 2 S I0L 5 gk
SIOLAHLL, G JIARY, (A ARG Bhr- it )
BERD 84% R E AR R DGR ZELE + 1 DRI, A
AN AT S G AT U RBURR T B Szt L Ol . ]
TF 42 RAMESEAS RRLAE AR B3t (R 24
T ARG BRI FHE R IR (20194F) ) B35 HLASIK
RJGBAME N Z A HIOL AL X3RRI, HFE
FRE AT WG ARAZ BT AR B S AR S SO vt T i
MR, FLF xR B SEHE ARt AT PG " AR
BB BASRFU G, 4 mm f R S R 250
0296 wm, <03 wm, off029mm. k f0.37 mm,
<0.5mm, HEZE T HARBELERE RS2 mm, £5HHER
SR, BRI PTREAEAERI XU, % B A2
FE S IOL,

1@@1&@?%‘3%% s Z'—‘ﬁU%\%Z:VE\,IOL Masterif J&
Pentacamﬁ]ﬂﬁﬂﬂ%@?ﬁ%, ﬁlﬂ%?ﬁ@‘ﬁﬂ]>l.0 D, Z &
160 ° VI FESIA, ARJFHIHAGRBEEOCE R, XF
FHARJFEOE>1.0 DXA LM TR EE, N
RO IER 28 S0, BEAE A IEIE R, £
R ARG N B R A BOEHR IEAIOLA 47%~84%
BB F ARG HOG<0.5 DY, RATRHA RO EHE T
FERTAL MG NAIE, AT RCEEE, Wang&Koch
HFAE R BB <<Ophthalmology>> WA R L KR
PEST, HERE A R AR T LA B IE AU TOL Y IE R
WEALFE : 1) T3 mm XA ARHO G RN STEE 7Y 2)2
Foft £ 00 S0 i Y O 22 5 <0.75 D5 3) 2 A4
A BOEHIN 2257 <15 © o A HTOL Master
EjPentacamill i (1) A BEHOE 2 58019 D, Rl 25550
89° , 3mmiuHAPEHOCHINARE, K AT LI B
AZ A THOERT IERIOL.

XFTFAE A B 2 45 2T HOEHF IERIIOL, R
M REAS TR MR e bR . ARJSTOLBERS B3
1o, HWOGHFIERE K FRE3.3%" . BEHSEE IR
B, WL E AR SRR H R
MHOEHT IERIOLE i B IR h AR e, AR5
s BEEEN, B IR R G A, (HA
R EE ISV A IR RN R N T = i E

R R AR BIOGHT IEBITIOL,, AR5 & A Tie e 1) R
WA, ARG BRI, H A AR
<11.8 mm, MR AR <8.0 mm, %fﬁ@ﬁﬁ%*ﬁgﬁﬁ
BOCHT IEBIOLA 5 F e PR o BRATA SRR W],
FEA K B0 ] AR 3 K HR Ak AR (225.5 mm) FE AR
JEF IE RTOLI e fasE 1EDY, R A s, Xt
FIZFFERS 2116 mm ., ARARIAJERE 4.5 mm YA TEA
B IE RITOLI A LR A TR I BREY (HAR ] R 2 R
HPOR K B AN . i RRAE BRI B PR S
250, RGBT IERIIOLTE S A B 33 A il 2 5
B o B MR TP AR E MR, 8K T PR i)
X TR R ), MORTEAG B AL ASK T3
TAE P2 P ESHE > 13 mm )8 EVEEAEA 5K 7 36
WA BRI e A, 2 B AU ORI
AIIOL,

X TLASIKA G A A 248 s BOEHR IERUIOL,
S R AP RCR TP RS MR IOLEE BT . 24N
B IEAYTOL Y B2 B 24 7% JE S 0K e, 5 A B
IR RMERTE. BEE IR NBERZIT AR K,
LASIKAR G TOLAF R BE A T3 b AR 07, Hfe
BT STt XA BT s AR AT S, 1oL
SRR RS A AT 230 1) R fa IR TR
A dE E"]Haigis—L . Shammas. Potvin-Hill Pentacam .
Wang-Koch-Maloney & fff HIfiti 3 J& 2 11 i1 % (predicted
PCA)HYBarrett True-K ToricH) AT 2)%']%%5%@%{
JEHYRT Vae OCTHHIETHEE 2 2 B Al FH 520 £ J5E ) 2%
ﬁﬁﬁ%z(measured PCA) [JBarrett True-K Toric/Z\> T ; 3)7F|J
FHAR H15 2% (optiwave refractive analysis,ORA) 11532
2B T, ASCRSM v H At 2 fp A i
SR SCFME, BTSRRI ASCRS M 3l 1135 A TOL
JEECFME, ARG ECIRZETE £ 0.5 DIGHEN A LA
45%~72%, “PIJARIIRZEH0.45~0.84 D, HEXFIRZE )
I ER0.28~0.35 D, AL RE e,
1 By — T PR Z5 267047 ik 78 Barrett True-K Toric, OCT
S ORAL s AR 5 FRetfiEffa i3~ AR, 55—
THUAF5E 4.2 W Barrett True-K Toric/A T 5 ASCRSEI{H
XA i Jo G E T A R AR 24 R R
XN BT, A X PR 5 215
MIOLAFRUBREE LS KA . Hehh, BRI HE MR IE &
B, LASIK T AN A A O DI ] 23 5200 H N AR s
JECRET AERR T, W O VTR, s 5 i
1222 ki Pentacam A IFHIIE K, AN H ELASIK T
AN FRER DI e fE v, BRIOR S JE DG 22 1Y il B8



872 AR AF2%4, 2023,38(12) journal.gzzoc.com
PEAHRT /N 3. Wang L, Koch DD. Intraocular lens power calculations in eyes with
X A 1915 2 A O R 1 IO LM B 0y previous corneal refractive surgery: review and expert opinion(J].

& HuEieT LLES S B R R Zeiss/A F) Z Ophthalmology, 2021, 128(11): e121-e131.

CALCHEZRIOLT A 25 (https: / /zcalc.meditec.zeiss.com) [ 4. Savini G, Hoffer KJ. Intraocular lens power calculation in eyes with

Barrett True-K Torici |23 [Hz CALCAEE %) i previous corneal refractive surgery[ J]. Eye Vis, 2018, 5: 18.

YA S5 R FH I, HIOLZERIREE 115 45 B 5 Barrett 5. Wei L, Meng J, Qi J, et al. Comparisons of intraocular lens power

True-K ToriciT B /A K ASCRS (A 45 BAHZE calculation methods for eyes with previous myopic laser refractive

K, Ik BEBarrrett True-K Torici AR, AN 5% surgery: Bayesian network meta-analysis[J]. J Cataract Refract Surg,

& 2 HHOE R /NOLMaser700 & 4-0.44 D@91 ° 2021,47(8): 1011-1018.

Pentacam /-0.5 D@84.8 ° , S M5 LRI HE0.3 DA 6.  Alio JL, Plaza-Puche AB, Férnandez-Buenaga R, et al. Multifocal

bk, W B 2% H T Barrrett True-K Toric 32 Ji5 intraocular lenses: an overview[ J]. Surv Ophthalmol, 2017, 62(5): 611-

KEHOERH I . R H B B L, AR 634.

AERR D WHEM RS, R BirJE R N 7. Knorz MC. Multifocal intraocular lenses: overview of their capabilities,

~0.5D, AJiBHE G SIS, RORHAH limitations, and clinical benefits[ J]. ] Refract Surg, 2008, 24(3): 215-

R BILASTIOR S5 15 11 74 6 7 L A AR R I 4 WL 27

HEOCET IERIIOLI AR, 788 1 AR R EH 1 AR 38 8. kS, TR MBEEDE TR B M B NETFARIAYT].

SPEITAG | RS DIR | HeAR A B IIOLH 4 FRIREHALLE, 2016,40(2): 121125,

B Wi I g B S AR (Y | L G oe o A g i Zhang JS, Wan XH. The surgical treatment for the cataract eyes after

657 1E BIOLGH 1%k 84 04 fA I e AR S e vh T LB corneal refractive surgery[J]. Int Rev Ophthalmol, 2016, 40(2): 121-

14 RIFITRC 125,

9.  Fisher B, Potvin R. Clinical outcomes with distance-dominant

5‘%[] ﬁ-‘ﬁ; '5',"‘& JRAVEZ Y75 B AAEAE R 25 hag multifocal and monofocal intraocular lenses in post-LASIK cataract

surgery planned using an intraoperative aberrometer[J]. Clin Exp

ﬂ:}ﬁlﬁﬂl ;*g A Ophthalmol, 2018, 46(6): 630-636.

10.  Bucci FA Jr. Patient satisfaction, visual outcomes, and regression
AN 3 3E B T S == T (Creative analysis in post-LASIK patients implanted with multifocal, EDOF, or

Commons), FVFH =77 H I E 4 (BY)-AE L monofocal IOLs[ J]. Eye Contact Lens, 2023, 49(4): 160-167.

PEAd FH (NC)-2% 1| 2 (ND) (CC BY-NC-ND) ) 5 2 11. Bai G, Li X, Zhang S, et al. Analysis of visual quality after multifocal

HE ORI = AR ) R R e s g T A intraocular lens implantation in post-LASIK cataract patients[J].

RAF LR FUL MO, TR SGE A 1 R % Heliyon, 2023, 9(5): 15720

[N AESE , (EAE X Lo FE rh A AR BBV 2 44 12, HAREE IR A S o A RE O TR A I 2 4

IR TAEREE B . A AT QIE . TR ST AR AR ZR (20104) [J]. PHRIRFHE,

A . https://creativecommons.org/licenses/by-nc- 2019, 55(7): 491-494.

nd/4.0/ . Cataract and Artificial Lens Group of the Ophthalmology Branch

of the Chinese Medical Association. Expert Consensus on Clinical

SE K Application of Multifocal Intraocular Lens in China (2019) [J]. Chin J

Ophthalmol, 2019, 55(7): 491-494.

1. Yeu E, Cuozzo S. Matching the patient to the intraocular lens: 13.  Yesilirmak N, Palioura S, Culbertson W, et al. Intraoperative wavefront
preoperative considerations to optimize surgical outcomes[J]. aberrometry for toric intraocular lens placement in eyes with a history
Ophthalmology, 2021, 128(11): e132-e141. of refractive surgery[ J]. ] Refract Surg, 2016, 32(1): 69-70.

2. Khor WB, Afshari NA. The role of presbyopia-correcting intraocular 14. Cao D, Wang L, Koch DD. Outcome of toric intraocular lenses

lenses after laser in situ keratomileusis[ J]. Curr Opin Ophthalmol,

2013, 24(1): 35-40.

implanted in eyes with previous corneal refractive surgery] J]. J Cataract

Refract Surg, 2020, 46(4): $34-539.



LASTRARJGAT 1 AR A LA BRIDE 5 22 5 s HO U IE R DRI AR — ) frsese, 45 873

15.

16.

17.

18.

19.

20.

21.

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

Zhu X, Du Y, Li D, et al. Aberrant TGF- {3 1 signaling activation by
MAF underlies pathological lens growth in high myopia[]J]. Nat
Commun, 2021, 12(1): 2102.

Zhu X, Meng J, He W, et al. Comparison of the rotational stability
between plate-haptic toric and C-loop haptic toric IOLs in myopic
eyes| J]. ] Cataract Refract Surg, 2020, 46(10): 1353-1359.

Meng J, He W, Rong X, et al. Decentration and tilt of plate-haptic
multifocal intraocular lenses in myopic eyes| J]. Eye Vis, 2020, 7: 17.
Yao Y, Meng J, He W, et al. Reply: associations between anterior
segment parameters and rotational stability of a plate-haptic toric
intraocular lens[J]. J Cataract Refract Surg, 2022, 48(4): S14-515.
Zhao Y, Li J, Yang K, et al. Combined special capsular tension ring and
toric IOL implantation for management of astigmatism and high axial
myopia with cataracts| J]. Semin Ophthalmol, 2018, 33(3): 389-394.
Ma D, Han X, Hua Z, et al. Propensity-matched comparison of

postoperative stability and visual outcomes of toric intraocular lens

22.

23.

24.

28S.

with or without a capsular tension ring and updated meta-analysis[J].
Albrecht Von Graefes Arch Fur Klin Und Exp Ophthalmol, 2023,
261(4): 989-998.

Ferguson TJ, Downes RA, Randleman JB. IOL power calculations after
LASIK or PRK: Barrett True-K biometer-only calculation strategy
yields equivalent outcomes as a multiple formula approach[J]. J
Cataract Refract Surg, 2022, 48(7): 784-789.

Yao Y, Zhao J, Yu J, et al. The influence of corneal ablation patterns on
prediction error after cataract surgery in post-myopic-LASIK eyes| J].
Eye Vis, 2022, 9(1): 23.

Wang L, Koch DD. Intraocular lens power calculations in eyes with
previous corneal refractive surgery: Challenges, approaches, and
outcomes. Taiwan ] Ophthalmol 2022; 12(1): 22-31.

Cao D, Wang L, Koch DD. Outcome of toric intraocular lenses
implanted in eyes with previous corneal refractive surgery[ J]. ] Cataract
Refract Surg, 2020, 46(4): 534-539.

(RERE: Hhnes; RERE: FHH)



