Chatoratata|x| 20161 & 57 2 K 3 5

J Korean Ophthalmol Soc 2016;57(3):369-379

ISSN 0378-6471 (Print) - ISSN 20929374 (Online) . ,
http://dx.doi org/10.3341/j0s.2016.57.3.369 Original Article

O|SAMUS I HARENI|E 0| WLE = Al

Intraocular Lens Power Calculations Using Dual Scheimpflug Analyzer
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Purpose: To investigate the accuracy of intraocular lens power calculations using simulated keratometry (simK) of dual Scheimpflug
analyzer and 5 types of formulas in cataract patients.

Methods: The keratometry (K), axial length (AXL) and anterior chamber depth (ACD) were measured using ultrasound biometry
(USB) combined with auto-keratometry (Auto-K), parital coherence interferometry (PCI; IOL master®) and dual Scheimpflug ana-
lyzer (DSA; Galilei®) in 39 eyes of 39 patients. Predicted refraction was calculated using Auto-K, mean K of PCI, and simK and
total corneal power (TCP) of DSA in the Sanders-Retzlaff-Kraff (SRK-T) formula. The SRK-II, SRK-T, Holladay Il, Haigis, and
Hoffer-Q formula were used to calculate predicted refraction with the simK of DSA and AXL of USB. Manifest refraction, mean
numerical error (MNE) and mean absolute error were evaluated 1, 3 and 6 months after cataract surgery.

Results: TCP of DSA was lower compared with other keratometric values (p < 0.05). The MNE was not different among Auto-K,
mean K and simK. The MNE using TCP was larger compared with Auto-K, mean K and simK at 1 month after surgery (p < 0.05).
There was a difference in MNE between simK and TCP of DSA at 6 months after surgery (p < 0.05). The MNE of SRK-T formula
was the smallest in the intraocular lens (IOL) power calculation using the simK of DSA.

Conclusions: We suggest using IOL power calculations with simK of DSA and SRK-T formula rather than TCP of DSA in cataract
patients with normal corneas.
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ZIa=A A= 3 mm PGoA 133752k 284S
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4.2 SPSS 18.0 version (SPSS Inc., Chicago,
IL, USA)Z ol &sk3ith 5471719 BAASHE A=
H|15}7] 9|3) paired- testS ©]-8-5F% L, A ASEL AL
0]9] X =& ol 7] 93l Pearson correlation analysis
9} Bland-Altman plotZ AMESIATE dd=dEa A5
ZF2] Hlulofl= Wilcoxon rank testS ARSI pake] &
o422 0.05 mREe 2 A o5},

of AXE ofZoxe Baste)

a8 ot

w2 Aol A= F 397 39M(EA 117, of A} 28%)o] &
A=A} A Bt Uhol= 69.78 £ 9.364(56-844)
ek A e A Bt 2 WA= 0.75 £ 0.36D
(0.5-1.5D)3lom ZFA] 19, Z=hA] 219 0] Qi) Zfata
Ay BEASHAA S mean K7} 44.51 + 1.59D, o]
ARQIZ R 71 AQMEEA 7] 9] simK7} 44.42 + 1.53DE &
S Aolo] EAAcrm [Fogt Atol= oo =&
A S ZHe Ao 2 UeRGthr=0.972, p<0.001, Pearson

correlation analysis, Table 1). Z12|u o]SAFY &1 ALt

Table 1. Demographics and biometry measurements by PCI, USB, and DSA

PCI USB-Auto K DSA-simK DSA-TCP p-value
AXL (mm) 23.04 + 0.79 23.08 £ 0.72 - - 0.289
ACD (mm) 3.02 £ 0.48 3.03 + 0.49 3.04 £0.50 - 0.822
Mean K (diopter) 44.51 + 1.59 44.38 + 1.52 44.42 + 1.53 43.07 + 1.98 <0.001"

Values are presented as mean + SD unless otherwise indicated.

PCI = partial coherence interferometry; USB = ultrasound biometry; DSA = dual Scheimpflug analyzer; simK = simulated keratometry;
TCP = total corneal power; AXL = axial length; ACD = anterior chamber depth; K = keratometry.

*Paired t-test; TRepeat measure ANOVA.
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Figure 1. Mean K according to biometry. (A) TCP is lower compared to auto-keratometry (Auto-K), PCI and simK (p < 0.001 for
all, paired r-test). (B) TCP is correlated with PCI (r = 0.653, p < 0.001, Pearson correlation analysis). K = keratometry; PCI =
partial coherence interferometry; simK = simulated keratometry; TCP = total corneal power. Statistically significant.
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Table 2. Comparison of prediction error and proportion ratio among PCI, USB, and DSA

PCI DSA-simK DSA-TCP p-value

1 month after surgery

MNE (D) -0.01 + 0.25 -0.06 + 0.26 -0.06 + 0.30 0.46 + 1.28 0.001"

MAE (D) 0.14 + 0.18 0.17 + 0.20 0.22 +0.22 0.93 + 1.01

No. of MAE < 0.5 D (%) 36 (90.0%) 34 (85.0%) 32 (80.0%) 21 (52.5%) 0.000"

No. of MAE < 1.0 D (%) 39 (100.0%) 39 (100.0%) 39 (100.0%) 27 (67.5%) 0.000°
6 months after surgery

MNE (D) 0.04 + 0.59 0.07 + 0.56 -0.02 + 0.53 0.29 + 0.79 0.471

MAE (D) 0.40 + 0.34 0.42 + 0.31 0.38 + 0.31 0.63 + 0.55

No. of MAE <0.5 D (%) 12 (63.2%) 13 (68.4%) 14 (78.9%) 7 (43.8%) 0.181

No. of MAE <1.0 D (%) 17 (89.5%) 18 (94.7%) 18 (94.7%) 12 (75.0%) 0.212

Values are presented as mean + SD unless otherwise indicated.

PCI = partial coherence interferometry; USB = ultrasound biometry; DSA = dual Scheimpflug analyzer; simK = simulated keratometry;
TCP = total corneal power; MNE = mean numerical error; D = diopter; MAE = mean absolute error; No. = number.

*Analysis of variance (ANOVA); "Pearson chi-square.
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Figure 2. Correlation between AXL measured by USB and PCI and Bland-Altman plot of axial length between USB and PCI. (A)
Axial length measured by USB was well correlated with PCI (r = 0.965, p < 0.001, Pearson correlation analysis). (B) 95% limits
of agreement for axial length difference (USB-PCI) is -0.45 to 0.37. PCI = partial coherence interferometry; AXL = axial lengths;

USB = ultrasound biometry; SD = standard deviation.
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Figure 3. Correlation and Bland-Altman plot of ACD between USB and PCI or DSA. (A) ACD measured by PCI was well corre-
lated with USB (r = 0.811, p < 0.001, Pearson correlation analysis). (B) ACD measured by DSA was well correlated with USB
(r = 0.982, p < 0.001, Pearson correlation analysis). (C) 95% limits of agreement for ACD difference (USB-PCI) was -0.57 to
0.59. (D) 95% limits of agreement for ACD difference (USB-DSA) was -0.18 to 0.16. ACD = anterior chamber depth; USB = ul-
trasound biometry; PCI = partial coherence interferometry; DSA = dual Scheimpflug analyzer; SD = standard deviation.
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Figure 4. Predicted refraction according to biometry or formula. (A) Predicted refraction is not different between PCI and Auto-K
combined with USB or between PCI and DSA. Predicted refraction is different between USB and DSA (p=0.045, paired -test).
Predicted refraction calculated using TCP is higher compared with other methods (p = 0.003 for all, paired #-test). (B) Predicted re-

fraction is different between formulas (p < 0.05, paired ¢-test). PCI = partial coherence interferometry; Auto-K =

auto-kera-

tometry; USB = ultrasound biometry; DSA = dual Scheimpflug analyzer; simK = simulated keratometry; TCP = total corneal

power; SRK = Sanders-Retzlaff-Kraff. "Statistically significant.
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Figure 5. Change in MRSE overtime. There is no significant
change over time (Wilcoxon rank test). MRSE = manifest re-
fraction spherical equivalent.
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Figure 6. MNE according to biometry overtime. MNE is not
different between PCI, Auto-K combined with USB and DSA
1 month and 3 months after surgery. However, MNE calcu-
lated with DSA-simK is lower compared to USB (p = 0.046,
Wilcoxon rank test). MNE using TCP is higher compared to
other methods 1 month after surgery (p = 0.023, 0.013 and
0.009), and higher compared to DSA-simK 3 months and 6
months after surgery (p = 0.042 and 0.039). MNE = mean nu-
merical error; PCI = partial coherence interferometry; Auto-K
= auto-keratometry; USB = ultrasound biometry; DSA = dual
Scheimpflug analyzer; simK = simulated keratometry; TCP
= total corneal power. *Statistically significant.
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Figure 7. MNE according to formula overtime. MNE by
SRK-T is lower compared with SRK-2, Holladay or Hoffer-Q
formula 1 month after surgery (p = 0.006, < 0.001, and
0.001, respectively, Wilcoxon rank test). MNE by Haigis for-
mula was lower compared with SRK-2, Holladay or Hoffer-Q
formula 1 month after surgery (p < 0.001 for all). SRK-2 and
Haigis are lower compared with Holladay formula 1 month af-
ter surgery (p < 0.001 for both, respectively). MNE by
SRK-T is lower compared with SRK-2, Holladay or Hoffer-Q
formula 6 month after surgery (p = 0.014, 0.001, and 0.018,
respectively). MNE by Haigis formula is lower compared with
SRK-2, Holladay or Hoffer-Q formula 6 month after surgery
(p = 0.012, < 0.001 and 0.001, respectively). SRK-2 and
Haigis are lower compared with Holladay formula (p < 0.001
and 0.003, respectively). MNE = mean numerical error;
SRK-T = Sanders-Retzlaff-Kraff theoretical formula.

ABIAE T, W S T 1o
SRK-T #4]9] HFd|= 2= SRK-2, Holladay, Hoffer-Q
FAIR T 8-9151A EtH(p=0.006, <0.001, and 0.001, re-
spectively, Wilcoxon rank test; Fig. 7). Haigis 34102 #|
AtE] Htof| &9 2= SRK-2, Holladay, Hoffer-Q 3-4]Xc}
GO W th(p<0.001 for all, Wilcoxon rank test). SRK-2
o} Haigis A0 AN B3o)%027} Holladay B4
2 o]g3t FrRTE WQItH(p<0.001 for both, respectively,
Wilcoxon rank test).

WU s & 671 SRK-TZ A4 Bt S22t
+ SRK-2, Holladay, Hoffer-Q 34] 2.2 0|83} ZFHt}
FcHp=0.014, 0.001, and 0.018, respectively, Wilcoxon rank
test). Haigis 3412 o|-85F &2 2l= SRK-2, Holladay,
Hoffer-QE ©]-831 ZrEth Wkthp=0.012, <0.001 and 0.001,
respectively, Wilcoxon rank test). SRK-29} HaigisE ©]-&
3t H4+o]| 2 2 217} Holladay 3411t W3th(p<0.001 and
0.003, respectively, Wilcoxon rank test).
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