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L A5zHrEE4(Topeon Corp., Tokyo, Japan)& 13t
7kt Orbscan II° (Bausch & Lomb, NY, USA)& 0|83}

FolA =2 ZHape o] ZhtaE R
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2008\ 145 20108704 74 Atolof Qo] A,
FARAGES B T g $5E AT 229 229
S Aoz 3191, 89S PRKE 149+ LASIKS Al
sttt LASIK e 2 1492 25 HEX o] A3l
IntraLaseTM (60 kHz) FS laser (IntraLase Corp.,
California, USA)Z o]-&3fo] AHS vhEQlon, 22¢F
ToflA] VISX S4 IR excimer laser (Abbott Medical
Optics) & ©]&3dto] &S XP3t3drt.

2o A= 2003dHE 2duYees w2 & Wi
0] Bag 490 AEZUREA} Orbscan I°F o]
235}0], Gaussian optic formulas 7|22 AAE A2E
ZHrEub & SRK/T F4]of tigdste] U2 AikE ol &

9lck. Orbscan 11°¢] Y|z ZFAWA%E Jof HYPH
SR 3 mm Gz 2] 71 A3t Fh(best fit

sphere) & AAFro =M ZtuE wb

n2=1.376
cornea

nl=1.000
air

HeS

Toll A= A FET
Z}2to] thsto] fra=AA
(effective refractive index; N)& Z-&A1A U2 =&
A& "sh= Aolrh FEWAMANA 2t FEA(K)R
HZHA), 2P A ] ZhatatE 2] (Kant) = ZHake] fa=d
A4(Ne=1.376)2F 3719 fFa=2dA]5(Na=1)¢] 2fol&
MPAHe] FERPE(r1) 08 Uie gro g, Zhated o) 7t
52| (Kpost)= "9l 8324 2]42(Naq=1.336)2}
hako] f =28 x4=(Ne) 9] zpolg Ztatey o] JEH7
(r2) 08 e ZLo shir).

N

L=
nor

N

Kant=(Nc—Na)/r1, Kpost=(Naq—Nc)/r2
SMK = Kant + Kpost

Zupnle] 2 s A 252382 Orbscan 1I°
9] BFS (best fit sphere) modeE o]&3}o] zkz} L3t
847 F o 2 % 485}, el Z4ung
Orbscan 11°9] BFS mode& A}g3le] ot ZEWAEL
Ao| 2gstgict.

A5 2kt 25 A2t Orbscan 11°S o]-g-at0] 243t 2ty
o] bt g2](Kant)9} Orbscan 11°2 o]g-ato] 24
Zhaks g o] zhaka 2% (Kpost) 9] &S SMK (Sungmo
eye hospital keratometry)2 Aelstgch(Fig. 1). 18t
SRK/T 4ol tidste] Qg4 A4 =45 Fah3ih
W & 20E T 73 o] AF Yl AFeA 2 Eg

9} SMKE SRK/T #4]of gjdste] 15t olgrAA =4

eI

[¢]

o] of|Z o] vlaL EAHTh 1A A AFEEA1 484
Hoffer Q, Holladay, SRK/T -8 o]22]o] F4]o] SRK~II
T2 A gAY tEA oy Ztgge] An
Aol S @ W] fiio] 2 Aol A= SRK/T 34
< ol gt

n3=1.336

Aqueous humor

Figure 1. The SMK calculation based

r1 (meter)
by Orbscan Il or RK
= Choose higher radius

r2 (meter)
by Orbscan Il

on Gaussian optic formula. This method
calculates anterior corneal power and
posterior corneal power, respectively

Refractive Power on Ant. Corneal Surface —
(Um2emil)yanl ﬂ
=+0.376/r1 =

Refractive Power on Post. Corneal Surface
=(n3-n2)/ r2
-0.04/r2

and the final keratometry value is the
sum of each other. Anterior corneal ra-
dius is measured by RK and orbscan.
Posterior radius is measured by Orbscan.

www, ophthalmology.org

Anterior and posterior radius is meas-
ured on 3 mm in best fit sphere.
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9] oEy|E 287, Orbscan I1%,
Pentacam (Oculus, Wetzlar, Germany), IOL Master (Carl
Zeiss Meditec, Dublin, USA) 9] 47}A] ZetaE5&74 Al
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o] Zhutm g3 Orbscan I1°7} Pentacam& ARE-5}%ich.
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9 & & AN EAEH O % QF A =40
ol vkl
ZAme] B4 SPSS v 12.0 (SPSS INC., Chicago,
USA)L& 0]8-3}o] Wilcoxon signed rank test = paired
t—testE Aldstelon, o 0.05 B|Tke] pghks U
ehis A2 sk

SMKE SRK/TBAI0| tH25t
9/ 0% el Hlm

o 2t 2279 229t0] Fat A2 49.25 £ 7.264]44L,
92 119(50%), oA+ 1138(50%) 0]t SMKE SRK/T
Al didste] 13t ATEA =42 oS ghef 63.8%
(14/22) 014 o]FAQ AT+ A %) £0.5 D 50|

lgoem, 90.9%04 +£1.0 D (20/22) ¥H3zo| &3}t

(Fig. 2).

2. EUHL=S H2 MAHEO0| Q= XA HHLHE
= Q | 2t

IOL master®] Haigis L 343 Pentacam®] TNP2}
Haigis 410256 & AnH= SMKS} SRK/T 2419
Aatel A AfolS Holx] ggron], 24 F A

Attempted I0L power by SMK with SRK/T

5 7 9 1 13 15 17 19 21 23 25
Black calculated ideal IOL power

Figure 2. Clinical Result of SMK with SRK/T formula. From
2008, there are 22 patients who have received cataract surgery
after LASIK or PRK. We compared retrograde calculated ide-
al IOL power after cataract surgery with attempted [OL power
by SMK with SRK/T formula. As a result, 63.6% patients
have difference within +0.5 diopter and 90.9% within +1.0
diopter. The blue line shows range of + 1.0 diopter as a refer-
ence marker.
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Haigis-L TNP with Haigis TNP with SRK/T TOP with Haigis

-

TOP with SRK/T

I
SMK with SRK/T
Figure 3. Comparison with a back
calculated ideal IOL power There

back calculated ideal IOL power (Adiopter) |
G \ - o

ORB/PEN with  ORB/PEN with RK/ORB with
15 Haigis SRK/T Haigis SRK/T

RK/ORB with

% were no statistically significant dif-
ference between Haigis-L, TNP
(True net power from Pentacam)
with Haigis formula, and SMK
with SRK/T formula. TOP = total
optical power map. p > 0.05.

RK/PEN with RK/PEN with
Haigis SRK/T

SMK with Haigis SMK with SRK/T

|

!

| Compared with back calculated ideal IOL power (Adi
(<)
—

l

[

Figure 4. Comparison with multiple keratomerty values from variable devices. Anterior corneal curvature were measured by
Orbscan I1® (ORB). and autorefractokeratometer (RK), and posterior curvature were measured by Orbscan II® (ORB) and Pentacam
(PEN). SMK calculated with anterior curvature data from higher values of ORB or RK, and posterior curvature from ORB. Two
IOL calculation formulas were used (Haigis formula and SRK/T formula), respectively. There were no statistically significant dif-
ference between multiple keratometry values with multiple formulas and SMK with SRK/T formula. TNP = true net power from
Pentacam; ORB = Orbscan II®; PEN = Pentacam®; RK = refractive keratometry.

42.00

41.00

40.00

39.00

38.00
+ SMK

37.00 = TNP
— SMK

— TNP

36.00

35.00

34.00

Estimated keratometry value in history-derived Ks (D)

33.00
31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00

Estimated keratometry value in SMK and TNP (D)

Figure 5. Comparison of estimated keratometry value (Ks) in
the SMK, true net power (TNP) and history-derived Ks.
Estimated Ks were statistically significantly different between
SMK and TNP (p < 0.095).

2HE oz S oAHQ A5 ERE o]
7} gl9lo, Orbscan 11°¢] TOPE o] g3t At o444
A AgsAA =5rrh WA Z4E o] SMKe} SRK/TE
Ao] Ao} fofg 2olg Boek(Fig. 3). Bk A2t

87|, Orbscan 11®, Pentacam©. 22 €] Ak&% zha} /35
H O] Z 579 0]-85}o] Gaussian optic formulag 7|
%2 3to] Alabd gHES SRK/T 54, Haigis 5410 ]
g A oAl A = fo3t Aol E

Koz gkokeh(Fig. 4).
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> e - - Figure 6. Compared with clinical history
.‘35 300 4 method in SRK/T formula. Target IOL
=< ower calculated with SRK/T formula usin
T 5 250 p g
£ ‘g.‘mo . - 1 variable keratometry value. Target IOL
o0 5 power has statistically significantly different
Y 10 ! compared with SMK with SRK/T. TNP =
g oso true net power from Pentacam; ORB =
£ o000 - : ; : - Orbscan II®; PEN = Pentacam®; RK = re-
o 0.50 TNP with SRK/T ORB/PEN with SRK/T  RK/ORB with SRK/T RK/PEN with SRK/T SMK with SRK/T fI'aCthC keratometl‘y. *p < 0‘05.
*
500 - * i
-8 *
£ 450 -+ *
g 400 - I
S a0
25 300 1
<z
FERDE . e
£ & Figure 7. Compared with clinical history
o8 " method in Haigis Formula. Target IOL
g power calculated with Haigis formula using
g o variable keratometry value. Target IOL
@ « s . «pe .
% 050 1 power have statistically significantly differ-
0.00 - » ent compared with TNP with Haigis. p <
050 - TNP with Haigis ORB/PEN with Haigis RK/ORB with Haigis  RK/PEN with Haigis SMK with Haigis O . 05 .
* * *
5.00
4.50
4.00

3.50
3.00

2.50 4 l

2.00 I

150 !

100

0.50

0.00
20.50 Haigis-L TNP with TNP with ORB/PEN ORB/PEN  RK/ORB with RK/ORB with RK/PEN with RK/PEN with SMK with SMK with
Haigis SRK/T with Haigis  with SRK/T Haigis SRK/T Haigis SRK/T Haigis SRK/T

Difference in clinical history method
Diopter (D)

I Compared with clinical history method (ADiopter)

Figure 8. In comparison with a clinical history method. 64 eyes of 32 patients who received only LASIK have been evaluated.
Compared with target IOL power calculated with the clinical history method, target IOL power by SMK with SRK/T formula was dif-
ferent by 1.95 + 0.86 D. Blue line shows similar results of Haigis-L, TNP with Haigis and SMK with SRK/T which was not statistically
sinificantly different from each other. ‘p > 0.05.

753k Z2F SRK/T F4)of digste] et Qa3 ZitnE3), SMK& 24 22353k 247 Haigis &
A ol 3 SMK2 4% Zua53kS SRK/T 340 Aof diste] 13t AFrAA oS 3> TNPR =4
st 13t AFFAA AS Pt mF SAISHE Zjo 2257k Haigis 541 tiQlste] 13 Qa3 A) o
2 B YrH(p<0.05)(Fig. 6). ZratAH-S Orbscan 11°, zha} Z 71 m% EASHE zol2 Hrh(p<0.05)(Fig. 7).

FH.2 Pentacam”& 8k ZHatat gy, ZhbAHS 257} SMKE SRK/T #4]of tjdste] 13 QA=A A =49
ot g7, ZFtEwe Orbscan [1°2 8t zhatagg), 7t ol& Zr2 Pentacam®] TNPE Haigis ¥-4]of] tjsfe]
2| 3t

Mo A EA| zMatEm O Peptacam’ 2 3t 3t AFFAA =429 o= 7k} IOL Master®] Haigis—L
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SA00 ot AFrAA =9 oS gt FAISH Aol
F 9eH(p>0.05). ohgl, ZhatZgAE o g 15k 9l
SAA E429] o2 7k SMKE SRK/T 4]0 tflate]
TRt AFAA =422 oS gk 2ok 1.95 £ 0.86 D Wk
tH(Fig. 8).
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estimation of effective lens position)2] 37}X|& =2A Y
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L gjEsks sl S a2 A R4= n=1.3375 (standardized
keratometric index)& 7}4sla, ZutAwo] ZE8uALS
ZA35to] K(D)=n—1/r (n: effective refractive index, r:
radius of corneal curvature) 25 € Z'ZEX|(K)E L3}
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=ABSTRACT=

Comparison of Four Systems of IOL Calculation after Keratorefractive
Surgery in Eyes Requiring Cataract Surgery

Woo Seok Lee, MD, Sang Jeong Moon, MD, Kyung Heon Lee, MD, Dong Jun Lee, MD

Sungmo Eye Hospital, Busan, Korea

Purpose: To report the evaluation and comparison of true corneal power after corneal refractive surgery through ARK,
Orbscan 11®, Pentacam and IOL master.

Methods: Target IOL (Intraocular lens) power calculated with the SRK/T formula using SMK (Sungmo Eye Hospital kera-
tometry), which is a new method for measuring corneal refractive power, was compared with the back-calculated ideal IOL
power after cataract surgery for 30 eyes that required cataract surgery and had previously undergone refractive surgery.
Target IOL powers calculated using 4 systems were compared with IOL power calculated using the clinical history method
for 64 eyes that had undergone refractive surgery.

Results: Using SMK with the SRK/T formula, the actual refraction was within +0.5 diopter (D) of the intended refraction for
63.8% of eyes and within 1.0 D for 90.9% of eyes. Compared with target IOL power calculated with the clinical history
method, target IOL power calculated by SMK with the SRK/T formula had a difference of 1.95 + 0.86 D, which was similar
to the results calculated by the Haigis-L formula and by TNP with Haigis.

Conclusions: The method of IOL calculation using SMK with the SRK/T formula showed the best predictability in patients
after corneal refractive surgery. Comparatively accurate results were produced in IOL power calculations using the
Haigis-L formula, and the TNP with Haigis method.

J Korean Ophthalmol Soc 2013;54(12):1810-1817
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