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The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea

Purpose: To compare the new swept-source optical coherence tomography based IOL Master 700 to both the partial coherence
interferometry based IOL Master 500 and ultrasound A-scan in terms of the ocular biometry and the prediction of postoperative
refractive outcomes.

Methods: A total 67 eyes of 55 patients who received cataract surgery were included in our study. The axial length, anterior
chamber depth, and keratometry were measured using IOL Master 700, IOL Master 500, and A-scan. The predictive errors,
which are the differences between predictive refraction and post-operative refraction 1 month after surgery, were also compared.
Results: Axial length measurements were not successful in 5 eyes measured using IOL Master 700 and in 12 eyes measured us-
ing IOL Master 500. The mean absolute postoperative refraction predictive errors were 0.63 + 0.50 diopters, 0.66 + 0.51 diopters,
and 0.62 + 0.51 diopters for IOL Master 700, IOL Master 500, and A-scan, respectively, and these values exhibited no statisti-
cally significant differences. The mean axial lengths were 24.25 + 2.41 mm, 24.24 + 2.40 mm, and 24.22 + 2.39 mm; the mean
anterior chamber depths were 3.09 + 0.39 mm, 3.17 + 0.39 mm, and 3.15 + 0.46 mm; and the mean keratometry values were 44.12
+ 1.82 diopters, 44.57 + 2.10 diopters, and 43.98 + 1.84 diopters for the IOL Master 700, IOL Master 500, and A-scan groups,
respectively. None of these parameters showed statistically significant differences between the three groups. Regarding pair-wise
comparison, there were significant differences between the IOL Master 700 and the other devices.

Conclusions: The ocular biometric measurements measured using IOL Master 700, IOL Master 500, and A-scan showed no sig-
nificant differences. However, IOL Master 700 demonstrated a superior ability to successfully take biometric measurements com-
pared to IOL Master 500. Therefore, IOL Master 700 is capable of measuring ocular biometry for cataract surgery in clinical
practice.
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&}gl o}, TOL Master 700-2 679F 3 590l 4] Almjsto] 4
TE 92.5%5 X1, IOL Master 5002 672 = 12919
A Alsste] E2E 82.1%ATHFig. 1). 4% A ZAbo|| A
2343l ok=AFo]l AL IOL Master 70004 24.25 £ 2.41
mm, IOL Master 5000]|4] 24.24 + 2.40 mm, A-scan©]|A]
2422 £ 239 mm ZFEglon], Al Au] 7ro] FA3HA
QA Folet Aol gl (p=0.997) (Table 1). X Zlo]¢]
749~ IOL Master 70094 3.09 + 0.39 mm, IOL Master
50004 3.17 £ 0.39 mm, A-scano]|A] 3.15 £ 0.46 mm=
zEglon, oA Al 2] 7] EABHAR Selet Aol
= UAUTHp=0.469) (Table 1). v} F&=e] ¢ IOL
Master 7000 4] 44.12 + 1.82 diopter, IOL Master 5009 4]
44.57 + 2.10 diopterQt}. A-scan®] Q1F4=AA| T4= AAL
o ALSEL AVE Zter 2e 27 oAl Ztut 2ae

100%
100 92.5%

82.1%

Success rate (%)
H D [e ]
o o o

N
o

A-scan 0L Master 700 IOL Master 500

Figure 1. Ocular biometry measurement success rate obtained
with IOL Master 700, IOL Master 500, and Ultrasound A-scan.
Axial length measurements were not successful in 5 eyes meas-
ured using IOL Master 700 and in 12 eyes measured using IOL
Master 500.

0] 43.98 + 1.84 diopter2 == R o, A Au] 7t &

9]
Pt 9= 22}= A-scanof|A 0.62 £ 0.51 diopter= 713+

2 7F& B t) IOL Master 70004 0.63 = 0.50 diop-
ter, IOL Master 50094 0.66 + 0.51 diopter2 =3 %|o]
IOL Master 700¢] IOL Master 500X} ¢ AF2 H4f o=
agkS Bk ey A A 7He] SA A QL folek b
o= UUTHP=0.972) (Table 1). Bt o|& 2o E25
AE RS df, 0.5 diopter "|Wto R ZHE A} $=
A-scan, IOL Master 700 2 IOL Master 50004 Z+z} 277
(49.1%) 277(49.1%), 25T(45.5%)0] QItHFig. 2). Bt o
= 27} 1.5 diopter o] o2 =A% IR} A-scan,
IOL Master 700 2! IOL Master 50004 3%(5.5%), 39

&

30
OA-scan
25 @ 0L Master 700
= 20 o |0OL Master 500
215
1S
2 10
. m
. m
<0.50 0.50-0.99 1.00-1.49 >1.50

Mean absolute error (diopter)

Figure 2. Histogram of mean absolute postoperative refractive
error for A-scan, IOL Master 700, and IOL Master 500. The
mean absolute postoperative refraction predictive errors ex-
hibited no statistically significant differences between the
three groups.

Table 1. Mean axial length, anterior chamber depth, keratometry, and absolute goal diopter error obtained with [OL Master 700,

IOL Master 500, and Ultrasound A-scan

IOL Master 700 IOL Master 500 A-scan p-value
Axial length (mm) 24.25 +2.41 24.24 +2.40 24.22 +2.39 0.997
Anterior chamber depth (mm) 3.09 + 0.39 3.17 £ 0.39 3.15 + 0.46 0.469
Keratometry (diopter) 44.12 + 1.82 44.57 +£2.10 43.98 + 1.84" 0.274
Absolute postoperative refraction predictive error (diopter) 0.63 + 0.50 0.66 + 0.51 0.62 + 0.51 0.972

Values are presented as mean + SD unless otherwise indicated.
"Measured using auto keratometer.

Table 2. Differences of axial length, anterior chamber depth, keratometry between IOL Master 700 and other devices

Mean + standard Standard error

Difference . Range p-value
deviation of mean

Axial length (mm) IOL Master 700 - IOL Master 500 0.01 + 0.05 0.01 -0.13 t0 0.09 0.045
IOL Master 700 - A-scan 0.04 + 0.04 0.01 -0.10 to 0.16 0.023

Anterior chamber depth (mm) IOL Master 700 - IOL Master 500 -0.08 + 0.17 0.02 -0.61 to 0.44 0.001
IOL Master 700 - A-scan -0.06 + 0.21 0.03 -0.54 t0 0.31 0.011

Keratometry (diopter) IOL Master 700 - IOL Master 500 -0.45 + 0.33 0.04 -1.25t0 0.66 <0.001
IOL Master 700 - Auto keratometer 0.13 + 0.33 0.04 -0.60 to 1.02 0.001

Values are presented as mean + SD unless otherwise indicated.
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Figure 3. Bland-Altman plots comparing IOL Master 700 with IOL Master 500 and with A-scan. The middle lines indicate means
and the dot lines above and below represent 95% limits of agreement. (A) Axial length with IOL Master 700 and IOL Master 500.
(B) Axial length with IOL Master 700 and A-scan. (C) Anterior chamber depth with IOL Master 700 and IOL Master 500. (D)
Anterior chamber depth with IOL Master 700 and A-scan. (E) Corneal power with IOL Master 700 and IOL Master 500. (F)
Corneal power with IOL Master 700 and A-scan. SD = standard deviation. AXL = axial lengh; ACD = anterior chamber depth;

K = corneal power from keratometry.
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I0L Master 7003} Lpol 2] Au)e] 7ol v mofals
£ 240l A felg 2ol7h TEE|THTable 2).
220l AL JOL Master 7002 IOL Master 5000] H]5}o]
0.01 £ 0.05 mm © 27 2439 1(p=0.045), A-scan®]] H|5}]
0.04 + 0.04 mm © ZA| =4 dolE S745I81rk(p=0.023).
e Z10]9] 742 IOL Master 700-2 IOL Master 5009] H|
3} 0.08 = 0.17 mm ] ZA| ZA8FT(p=0.001), A-scan
of H|gto] 0.06 £ 0.21 mm © FA =S S5
(p=0.011). Zt9} 2422 JOL Master 7002 Z43}912 U]
IOL Master 5002} B)w5}91-2 of -0.45 + 0.33 diopter Z}-0]
& 31(p<0.001), A-scano] B|W 3} f 0.13 + 0.33
diopter *}o]& R ¢th Bland-Altman plotg ¥ IOL
Master 700-& oL]—ZJG— ;q 710] 71—\1} é'-x%aﬂ /:xgoﬂ 0101
Uz F 71419 w2 YAEE Hol= As Eld 4= 9l

th(Fig. 3).
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