EfREREE 200E1B F1785 F1H
E815:029-82245172 85263940

http://ies. ijo. cn
B8 F{57%5.1J0. 2000@163. com

- ke

B

EEERENEREAISRERLENEAROFR

Bt &
A, A W B,

ESTNE 550U 72 B K24 JH # 2 BE 2014 481 R A8 55 4 (No.
2014GJHZ001 )

YRR A : (710038 ) HH [ B PH A PH 22 T, 565 0 76 I8 R~ 4 I g
ARE

PEH A TR ERMG, T 58 DU ZE B2 K2 2013 G FATH G IR %%
AP AEREAFRE

WIAEE 8, 5, FARBEIN, 4% W98 4 0, e (= G
FEFIRBHE L5 IRBL 34T yhongh@ fmmu. edu. cn

Wk H 45 . 2016-09-22 &l H 1. 2016-12-06

Research progress on the measurement of
intraocular lens in high myopia
with cataract

Jin—Peng Zhang, Xiao—Peng Zhao, Yu—Huan Yang,
Hong Yan

Foundation item : Clinical Innovation Fundings of Tangdu Hospital ,
the Fourth Military Medical University ( No. 2014GJHZ001 )
Department of Ophthalmology, Tangdu Hospital, the Fourth Military
Medical University, Xi’an 710038, Shaanxi Province, China
Correspondence to: Hong Yan. Department of Ophthalmology,
Tangdu Hospital, the Fourth Military Medical University, Xi’an
710038, Shaanxi Province, China. yhongb@ fmmu. edu. cn
Received :2016-09-22 Accepted :2016-12-06

Abstract

e Intraocular lens (IOL) refractive prediction of cataract
surgery in high myopes is more inaccuracy compared to
that of the routine cataract surgery. It is particularly
important that how to measure biology accurately and
choose the correct intraocular lens calculation formula.
We summarized and analyzed postoperative refractive
prediction deviation, the constants in the formula
application and ocular axial length adjusting method in
high myopia cataract surgery. In this review, lens diopter
prediction standard formula (Holladay 1, SRK / T, Hoffer
Q and Haigis) and the fourth generation of lens formula
were contrasted, which could provide valuable reference
for clinical applications.

* KEYWORDS : high myopia; cataract surgery; intraocular
lens; intraocular lens formulas

Citation ; Zhang JP, Zhao XP, Yang YH, et al. Research progress

on the measurement of intraocular lens in high myopia with cataract.

Guoji Yanke Zazhi(Int Eye Sci) 2017;17(1) :66-68

66

e

o AT PN R R R N TR A (TOL) Jet ' B 4
U5 A F P B A L RS B4 3 A el A8 RDRS B 1 A=
P00 FOE R el N TR T A RO, A
SCAYHT T AL = B 3 AL P BT R R S T ' T i 2
TP DL B2 3 rb s 500 I FH R0 HIR i 4 8 9 49 1k
X EE T A AR CBR AR e O B I 3 F 55 2 28 (Holladay 1,
SRK/T, Hoffer Q Fl Haigis ) FI&5 DU SRR A B A G E
A5 [\ A R R — e 2%

SRR ¢ R A 5 1 PR 5 AT AR AR 5 bR AR A 5K
DOI:10.3980/j. issn. 1672-5123.2017.1. 16

S| A SRS, SIS , A R e, S R AT L R SR N T
PR G A S 5E 0E . [ PR R BL 4% A 2017517 (1)«
66-68

0518

FEDE RS R E R 22—, B A AR
P T R R I A A T PN B G B R B
ERSACTERR IR, B R R R B AR LT SR
P B S R AR T, TR H AR =
JE TR P R T B, TR AR A A=A T
iR R ST ARG i R A RS 1 & A
ASCKEAHE N A 5 G R RS B SR IR i PR 2% ) &
00 3 e PR 2 At PR AR 2 Xl 4 v v T A P N B T
AJG T C RO R R
1 EEENRANBEFARGEXERNEEXNER

e BB AT A P B T R R S e D' B 1) 000 A 2 38 43
02l 2 5 B, 9] 2 MR A e B ) e 22, 0 LR e S A
PRk A5 i 5 SR A 25 38R, I R AF 9 ¢ B i o HIR
RS i A, IR A R F 26mm 19 1 N BEF R fiff
FHEE =40 T2 2T i ' B B AR AR Y, B
IR 25 e AR I A H At 00 £ PR 22 5] G A R e O RN
(8% Iy il St 22 ) 11 v S 15 55 TR B (ACD) $FAl (38% )
220 A 624 4 AR 9 & ( partial coherence
interferometry , PCI) 4% AN 5 £ 5 Ay 2 o 3200 40 ) €6 6 1
i [) P B 2 ol 245 SR B Iy, 4610 an AE B ok O AH T 2R
MY (IOL Master) ] 71% 4 IR J %A 22 /N T 0. 5D,
93% HYHRJE G 22 /N T 1. 0D i FH G 2#AH 1 A= Wil
PRAEAR KRR BE B v iR T I e 22 i )

T B 25 0 e s A %) 4 s A T AR R E B R A el st |
AR = AT E A R G W BRI AR W W & A
AT UL BRI Al 22 40, AfePRAAR 2 20 S 5t 2 52 i T S o'
T 22 0 T B R R B — AR 2 X e R T A A P
FAAY 102 HR 535148 F] Holladay , Haigis , SRK/T 23 203 i
TSR SC R W22 (H 43 515 0. 86+0. 41 0. 43+0.30 ,1.27+



Int Eye Sci, Vol.17, No.1, Jan. 2017 http . //ies. ijo. cn
Tel:029-82245172 85263940 Email . 1JO. 2000 @163. com

0.58D, Haigis ZHf N ER, 55 Holladay F1 SRK/T 414H [t
A EEG #2555 (P=0.047.0.031) "
2 MR FEEBHER

el R JEDE T A P I A 8 Bz B B A K
BE A SR SR, 20T 2R A ) IR il
B TR R 1 SR AR B T i 5 /N AR B K
G RARFIFIA G BB T ML 10L 5 B,
BV Pl 0 T = Y g 2A AL % & ( User Group for
Laser Interference Biometry constants, ULIB)[]Z] » Katrin %
WFSE K BHR Bl 1 B8 88 3 30mm 14 75 B O AL HR T2 A, {7
ULIB ML T 40062 A W EOETE B 5=, A5
P s, N TR IR BERUINT 6. 0D 1Y s 35 il B o 2 28
FDOEH A H B2 S5 100% &AL, 8GR 22 0. 69 ~
1.42D, Tif§i ] ULIB %405, M2 2 0.12 ~0. 23,
ULIB I AMARTL ) A H B AR 1L T 62 A W G b4 40
W, TbIE RS Y
SARAEHNER

R BCRIR FE R TIOL (/M T 6. 0D) 245 H IR,
MR YEEE R T 6. 0D B9 TSR A2 XN Y AR AR A
E T G Ta] 71 Je D' 3 0 i, L 3 S T 7 e A Sy 0 T A
fl AT, T T RS AR A E R DA G, X
SEM T AR DG BE AT AR AR N TR A B A 1E
T, BN TR A 50T LA 35 b AR T AT bR A4 2 =X
BT 22, — T 55 PEAG T 50 HR A F RO AL Y 2
JRIST.30 B (CCEH IRl K B 31, 15mm, SD=1.69) #i A
TEFERN T AR R 80+3. 10+1. 50D ) 1 18 HR (°F
IR Sl K B >4 33. 20mm, SD = 2. 25) il A 7 B %0 ok ik
(FHEE-3.20+1.70D) . ] THEAL A & %L,
Haigis , SRK/T, Hoffer Q, Holladay 1 £ /\ 2 H AR J5 i O B
W= B EREAL, HAM, Yokoi £ oFHR %l 5 8 1 31mm
HIIR H S T AcrySof MAGOMA F A T S R A F T 7 #E
TEMVE RO A B85 (4 0 T T R0 4B 250 R
) B G T G I 22 , 45 5 & B4 14T 30. 8% F1 76. 9% )
RS2 B R 2276 100D, AR 4E A T d R4 IE £ 3 4k
FEATRAG A 5 EOAT AR IR o T 4 1
4 EXETERRRKERE

ARt 28O 22 A0 T A W = AL (10OL Master) Jll & 56
2 MR AR 2 DA 5 17 0 T Y 2 IR % 00 2l ) R 00 DR e £
K27 DI A I e DA T A S TOT 3 A0 R Ry
AL, AR 1T LK A 22 i 2Ol 2 A0 Az 4 I SN
S R P I i A R B A K e e R Ak
W, AR A 3 A e 0 22 3 8 SRR R AT Fam 280 Y
68 I g P il 2 R HIR A e B2 107 12 L 9 DI 32 i =X 2 A
A S #E 155 HR 1 B AR, {8 A TOL
Master ¢ 16 19 BR Bl 4 3 J5 XF b T SKR - T, Holladay 1,
Hoffer—Q F Haigis PUFP A IR 45 5 62 F A IS il 5 5%
e b 3 FRRAR T T e 2

Wang %510 % B, HR 4K B KT 25. Omm A9 HR {5 7 Y
Flt AT R 442 2 (Haigis, Holladay 1, SRK/T 1 Hoffer
Q) , 3T 78% IR (SA/SN6OAT A Ttk 44) F1 100% 1Y
R (MA6OMA A TR ) ARG & A AL EE RS, At T4
THRACHRE R B ik, 45 R 8Os AT kiR K F 5. 00D
M 22 A (+0.27 ~ +0. 68D ) FE % (-0. 10 ~ -0.02D) , £
BUNT5.00D B ZEM (+1.13 ~ +1.87D) FEZE (-0.21 ~
+0.01D) AR BE UL Ak 0 38 B AR T N T R AR it 22 22

TR (1) S A 310 AR A K B 8 5 25mm 11 200
IRAS VA DAL IR B B R R T bl R 2%

Adjusted ALy, =0.8814 s AL, +2.8701

Adjusted AL, =0.9621 * AL, +0.6763

Adjusted ALg,,,=0.8981 * AL, +2.5637

Adjusted ALy, ,=0.8776 * AL, +2.9269
(Adjusted AL ARALHRAICE ; AL, 24 IOL Master Il i 1Y
IR )
5 AREXETEAXMILRRIEESE

55 =N Hoffer Q, Holladay 1 1 SRK/T #f & XX
T T, AR S Bl 1< B 0 v e A S B R T AR S5 AT
rcR RO B, BRI Z A6, 55 PR 2 3K (Haigis, Holladay 2,
Barrett Universal Il ,Olsen) {741 Haigis 14 77 220 & rf o §if
R (ACD) 5 Holladay 2 23 XA FH-E A8 & . HR Bl 3
FAMEE MR ACD, B BRI BE R FT 6B, i
HBYAFERS ; Olsen A UMl AL 12 HRFl B L ACD | £ i
iR, ACRIRIE B BB AR IS B v B ACD R R TR
T IR A A 8% 6 B (ELP; C W %)™, Barrett
Universal 11 fif B¢ T A [R) B2 5000 N T2 & IR AR 19 4% Fb 32
T2, ACD A h bR A H B0 R AR 3= TR A B 6 1 O
" T35 ELP, Barrett Universal II 7F 71 & £ 5 R4 A
THE ELP iR 5 1), % 3] 7 N — MR IEfE 2 A A
T N N RN TR N Ny > A B DT B NG N sl T R A A
W

—JGURF SR IR A A B 5 26. Omm 1 106 R, 43 A
ZH76 R (71.7% ) KT 6.0D Fl B 4430 HR (28.3% ) /NT
6.0D, 43548 FH T A5 A 3 Holladay 1, SRK/T, Hoffer Q
I Haigis ", e T AS )2 200 T bR A B 50 00 6
. 7E A 4, Barrett Universal II ( ERA 8K 4F 5 80,
Haigis ( ULIB) , SRK/T, Holladay 2 ( kA % {2 % %%) , Ml
Olsen ( BRINFRA 7 850) A A BAF i B 25 58, B v,
Barrett Universal I formula( BRINERA4H %0) A Haigis ( HR %k
£ YR %) A1 Holladay 1 2220 (RS B U8 %8 ) 45 B0 7
Mz

i o LB HR K B KT 27 mm 20T N B T4
AR AR 53 B, Hovh A 4 18 MR (MRl K B 27 ~
29.07mm) ,B 41 18 HR (HRHH K & 29. 07 ~30. 62mm) ,C 4]
17 MR CHRAHS B2 >30. 62mm) o BT A7 5 408 SR MER 140
A4, B HHWR, I A HER A JE C 41, 1M Haigis 23 32
JIr A IR H HERR . Haigis 23 2000 AR J5 i O B 1 o 1
TG b BT HA A X, HAARIN SRK/T A
Holladay 2 . Holladay 1, Hoffer Q ( 338 F ifill & 7 B 6 2% %
B0O)'™ . Zhang IR R T 26mm 1) 407 HR 7530
AP E 4T PF Al , Barrett Universal 1T 28 207 ¥ 0% 22 5 11K,
SRK/T Fl Haigis 1l 2 #H & Holladay F1 Hoffer Q i 2
RRPY,
6 /N5

Bz AE B A T0L 782 20 Barrett Universal
11 1 Haigis 2320580 185 B2 AR B A 25 3 A f 34
R BE R T 26. Omm, fRRIA EEEORC T 6. 0D I, i
Barrett Universal Il ( ERINE45 %0 , Haigis (ULIB) .SRK/
T, Holladay 2 ( BRINEKAF % %) , A1 Olsen ( BRINEK 4 i)
T 45 S O fE ;B A0 T 6. 0D B, ff A Barrett
Universal 117220 (BRINFRAE 5 50 Ml Haigis (AL J8%E )5 ) Al
Holladay 1 23X ( HR 1 4< BE 22 %8 ) AR S5 i 't 45 S 19 fE

67



EfRRRIZE 207 E1R F17E FH1H
E83E.029-82245172 85263940

http://ies. ijo. cn
B8 F{57%5.1J0. 2000@163. com

LT N T = i il R AN W R B T N R g
[ B Il PR {Bﬁ{Z{EFﬁ SRK/T, Haigis, Holladayl &/
2o AT AR HE A T SR I £ B B AN [ AR A A
6] (4 A 8, 517 B AT P A A i £ ULIB R i< B )4 4%
Tt dtte Yy T O — 2D A T O 2

e E I RHR N B R TR A MY . BEEOL
SR T AR I LR SRR P AR BOR 0z A DU
25 FHRAERT TR AR5 M ke A/ T T AR A4 e S B 1
SN IE A e K 0 Y B h S e AR S5 ROR Y G HE, Ry
TR R E TN RS R R ATV IR TR R I
MR BT AR ARG # B G EERS 1 S5 A I HL AT DA 2
SrE e IASI R € DN TR N 2 /NS WNT (T 7o =0 =105 3 i/
B I F PR T AR I B 0 A B P A R RS A

I,

S 3k

LRI 2R, ST TRA T A R A I oE i . [ PR AR BR 44K 2011511
(3).453-454

2 Lam JK, Chan TC, Ng AL, et al. Outcomes of cataract operations in
extreme high axial myopia. Graefes Arch Clin Exp Ophthalmol 2016 ;254
(9).1811-1817

3 AL R A N B R B 1E AR ) 5 IR A B A G . S B
FHOR 201651(1) :13-15

4 Zheng Q,Zhao Z,Lian H,et al. The analysis of refractive error of long
axial high myopic eyes after IOL implantation. Zhonghua Yan Ke Za Zhi
2015;51(4) :276-281

5 Olsen T. Sources of error in intraocular lens power calculation. J
Cataract Refract Surg 1992;18(2) :125-129

6 Behndig A, Montan P, Stenevi U, et al. Aiming for emmetropia after
cataract surgery; Swedish National Cataract Register study. J Cataract
Refract Surg 2012;38(7) : 1181-1186

7 Rajan MS, Keilhorn I,Bell JA. Partial coherence laser interferometry vs
conventional ultrasound biometry in intraocular lens power calculations.
Eye (Lond) 2002;16(5) :552-556

8 Bang S,Edell E,Yu Q,et al. Accuracy of intraocular lens calculations
using the IOLMaster in eyes with long axial length and a comparison of
various formulas. Ophthalmology 2011;118(3) :503-506

9 Haigis W. Intraocular lens calculation in extreme myopia. J Cataract

68

Refract Surg 2009;35(5) :906-911

10 Wang L, Shirayama M ,Ma XJ et al. Optimizing intraocular lens power
calculations in eyes with axial lengths above 25.0mm. J Cataract Refract
Surg 2011;37(11) :2018-2027

11 WoicR 2R 3% 0 T, 4. W BEIE L LASIK RS F N BB A
FA T SRR A X . BEIPRIR B4R 2014514 (12) .
2254-2255

12 Haigis W. Influence of axial length on IOL constants. Acta Clin Croat
2012;51(1) :59-64

13 Petermeier K, Gekeler F, Messias A, et al. Intraocular lens power
calculation and optimized constants for highly myopic eyes. J Cataract
Refract Surg 2009;35(9) :1575-1581

14 Abulafia A, Barrett GD, Rotenberg M, et al. Intraocular lens power
calculation for eyes with an axial length greater than 26. Omm ; comparison
of formulas and methods. J Cataract Refract Surg 2015 ;41(3) :548-556
15 Yokoi T,Moriyama M, Hayashi K, et al. Evaluation of refractive error
after cataract surgery in highly myopic eyes. Int Ophthalmol 2013 ;33
(4):343-348

16 Haigis W. Optical coherence biometry. Dev Ophthalmol 2002;34(1) .
119-130

17 Preussner PR. Intraocular lens calculation in extreme myopia. J
Cataract Refract Surg 2010;36(3) :531-532

18 Fam HB, Lim KL. Improving refractive outcomes at extreme axial
lengths with the IOL Master: the optical axial length and keratometric
transformation. Br J Ophthalmol 2009 ;93 (5) :678-683

19 Olsen T. Prediction of the effective postoperative ( intraocular lens)
anterior chamber depth. J Cataract Refract Surg 2006332 (3) :419-424
20 Saka N, Ohno—Matsui K, Shimada N, et al. Long—term changes in axial
length in adult eyes with pathologic myopia. Am J Ophthalmol 2010 ;150
(4) :562-568

21 Zhang Y, Liang XY, Liu S,et al. Accuracy of Intraocular Lens Power
Calculation Formulas for Highly Myopic Eyes. J Ophthalmol 2016;
2016:1917268

22 Terzi E, Wang L, Kohnen T. Accuracy of modern intraocular lens
power calculation formulas in refractive lens exchange for high myopia
and high hyperopia. J Cataract Refract Surg 2009;35(7) :1181-1189
23 Chong EW, Mehta JS. High myopia and cataract surgery. Curr Opin
Ophihalmol 20165 27(1) :45-50



