
Optical biometry is an important component of 
pre-cataract surgery planning. Accurate and repro-
ducible biometric measurements are very important 
to achieve refractive error accuracy and to minimize 
postoperative refractive errors. For decades, contact 
biometric methods were used and accepted as gold 

standard. In this type of biometry, corneal indentation 
may cause errors and may lead to transmission of in-
fections.1 The non-contact, optical biometric methods 
have became more popular because of axial length 
(AL) and anterior chamber depth (ACD) calculations.2 
Although new generation biometrics devices have de-
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ABS TRACT Objective: To compare the biometric values measured 
by Dual Scheimpflug-based and partial coherence interferometry-based 
optic biometers and to evaluate the intraocular lens (IOL) power cal-
culations performed by using different formulas including SRK-2, 
SRK-T, Holladay 1 and Hoffer Q. Material and Methods: Patients 
who applied to our clinic with visual impairment and diagnosed as senil 
cataract were recruited in the current study. After detailed ophthalmo-
logic examination, biometric measurements including mean anterior 
chamber depth (ACD), axial length (AL) and keratometric parameters 
(K1, K2) were performed by using the Galilei G6 Dual Scheimpflug 
Analyzer and IOL Master 500. The IOL power (Sensar AAB00 hy-
drophobic acrylic IOL AMO) calculations targeting emmetropia were 
performed by using SRK-2, SRK-T, Holladay 1 and Hoffer Q formu-
las with the two devices. These parameters were compared with statis-
tical analysis. Results: One hundred and six eyes of 94 patients with 
nuclear sclerosis were recruited. The mean age of patients (40 female, 
54 male) was 67.44±8.99 years. The value of K1 was found to be sta-
tistically higher in measurement performed by IOL Master 500 
(p<0.001). The IOL power was calculated statistically higher with all 
formulas measured by IOL Master 500 (p<0.001). Conclusion: The 
mean ACD, AL and K2 values did not differ between the two devices. 
Average K and K1 parameter was measured higher when measured 
with IOL Master 500. The mean IOL power was calculated statistically 
significantly different between these two devices. 
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ÖZET Amaç: Çift Scheimflug analizatörü ve parsiyel koherens inter-
ferometri, optik biometri ile göz içi lensinin (GİL) SRK-2, SRK-T, Hol-
laday-1 ve Hoffer Q formülleri ile ölçümlerinin karşılaştırılması 
amaçlandı. Gereç ve Yöntemler: Kliniğimize görme azlığı şikâyeti ile 
gelen ve senil nükleer katarakt tanısı konulan hastalar çalışmaya dâhil 
edildi. Hastalara ayrıntılı oftalmolojik muayene sonrası, Gallilei G6 çift 
Scheimflug analizörü ve İOL Master 500 parsiyel koherens interfero-
metri optik biometri ile ön kamara derinliği (ÖKD), aksiyel uzunluk 
(AU), keratometrik parametreler (K1, K2), SRK-2, SRK-T, Holladay-
1 ve Hoffer Q formülleri ile GİL ölçümleri (Sensar AAB00 hidrofobik 
akrilik GİL AMO) postoperatif emetropi hedeflenerek ölçüldü ve ista-
tistiksel analiz yapıldı. Bulgular: Kırk kadın, 54 erkek; 94 senil nük-
leer katarakt hastasının, 106 gözü çalışmaya alındı. Hastanın yaş 
ortalaması 67,44±8,99 idi. Ortalama K1 değeri İOL Master 500 parsi-
yel koherens interferometri optik biometri ile istatistiksel olarak daha 
yüksek bulundu. (p<0,001). Ortalama GİL ölçüm sonuçları, İOL Mas-
ter 500 parsiyel koherens interferometri optik biometri ile istatistiksel 
olarak daha yüksek bulundu. (p<0,001). Sonuç: Ortalama ÖKD, AU ve 
K2 değerleri bakımından 2 ölçüm arasında fark yoktu. Ortalama K1 
değeri İOL Master 500 parsiyel koherens interferometri optik biometri 
ile istatistiksel olarak daha yüksek bulundu. İki cihaz arasında, göz içi 
mercek ölçümleri arasında tüm formüllerde farklılık mevcuttur. 
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veloped new software compared to traditional devices, 
it is not clear which biometric device gives the most 
ideal result. One of the first developed partial coher-
ence interferometry-based instrument was IOL Mas-
ter 500 (Carl Zeiss Meditec, Jena, Germany).  

Because of the increasing incidence of premium 
intraocular lens (IOL) implantation and cataract 
surgery in postrefractive eyes, posterior corneal cur-
vature measurements and the evaluation of irregular 
astigmatism have become crucial.3 New devices 
which are based on Schiempflug camera has begun to 
use for optical biometry.4,5 One of these devices is the 
Galilei G6 Lens professional (Ziemer Ophthalmic 
Systems AG, Port, Switzerland). A dual rotating 
Scheimpflug camera is an optical biometry device that 
combines a placido disc topograph and an A scan-
based on optical coherence tomography. Galilei G6 
can calculate IOL power by combining biometric and 
anterior segment calculations. Ventura et al. compared 
the IOL and biometric measurement results of IOL 
Master 500 and Galilei G6 devices using the Haigis 
formula. They found that these 2 devices were com-
parable in terms of the mean IOL power, AL, ACD 
and keratometry measurements.6 The purpose of this 
study is to compare ACD, AL and keratometric values 
measured with IOL Master 500 and Galilei G6 and to 
evaluate IOL calculations using different formulas 
such as SRK-2, SRK-T, Holladay 1 and Hoffer Q. 

 MATERIAL AND METHODS 
This study was conducted with the approval of  
the Sakarya University Medical Faculty Scientific Re-
search Ethics Committee (26.01.2018, 
71522473/050.01). The study was carried out in com-
pliance with the requirements of the Declaration of 
Helsinki, patients who applied to our clinic with visual 
impairment and diagnosed as senil cataract were re-
cruited in the current study. The exclusion criteria were 
presence of corneal diseases, complicated cataracts, 
previous ocular trauma, retinal diseases which may af-
fect biometric measurements such as degenerative my-
opia, extreme long and short eyes. Besides, patients 
with diseases which decreased the quality of measure-
ments such as severe ocular surface disease and dense 
cataracts were not included. Including best corrected 
visual acuity with Snellen chart, intraocular pressure 

measurements with Goldmann aplanation tonometer, 
slit lamp biomicroscopy and fundus imaging with +90 
diopter lens in all patients. 

Ophthalmological examination was performed. 
Biometric measurements were performed at different 
visits using Galilei G6 Dual Scheimpflug Analyzer 
and IOL Master 500. Measurements were made by 
the same ophthalmologist (S.O.) with undiluted stu-
dents under scotopic conditions. Poor quality mea-
surements were excluded and average values of three 
measurements were used for statistical analysis. The 
keratometric findings including average K, K1, K2, 
AL and ACD which were measured by the two de-
vices were noted. The IOL power (Sensar AAB00 
hydrophobic acrylic IOL, AMO) calculations target-
ing emmetropia were performed by using SRK-2, 
SRK-T, Holladay 1, Hoffer Q formulas with the two 
devices. The IOL Master 500 device is an optical 
biometer with 780 nm diode infrared light. It measures 
the ACD, with lateral slit illumination, uses calculation 
from six points in a 2.3 mm diameter area for keratom-
etry measurement.2 The Galilei G6 Dual Scheimpflug 
Analyzer is a new generation optical biometer that 
combines a dual rotating Scheimpflug camera, Placido 
disc topograph and Y-based optical coherence tomog-
raphy Y-based optical A scanning. The illumination 
wavelength is an ultraviolet-free blue light-emitting 
diode (LED) 470 nm for Scheimpflug images, near-in-
frared LED 750 nm for Placido images, and 880 nm for 
optical biometry. Anterior simulated keratometry 
(SimK) values are calculated from the 0.5-2.0 mm cir-
cular (semi-strip) region and represented as diopters 
using a refractive index of 1.3375. 

The Galilei G6 conducts a corneal topography 
scan followed by two-step biometry scans; it includes 
three scans of the anterior part (from the cornea to the 
crystalline lens) and three scans of the posterior retina. 
Galilei G6 uses A-scan parameters and sim k values 
for IOL power calculation.5 Measurements with two 
devices were compared statistically. SPSS for Win-
dows version 23.0 was used for statistical analysis. 
(SPSS Inc., Chicago, IL, USA). All data are reported 
as mean±standard deviation. Normality was deter-
mined by Kolmogorov-Smirnov test for the distribu-
tion of variables. Pearson’s test was used to determine 
the relationship between variables. Bonferroni correc-
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tion was used for multiple comparisons. p<0.05 value 
was determined as significant value. 

 RESULTS 
In the current study, 106 eyes of 94 patients with nu-
clear sclerosis were recruited. The mean age of pa-
tients (40 female, 54 male) was 67.44±8.99 years.  

Table 1 revealed the results of average K, K1, K2, 
ACD and AL measurements performed by IOL Master 
500 and Galilei G6. The value of average K and K1 
were found to be statistically higher in measurement 
done by IOL Master 500 (p=0.09, p<0.001, respec-
tively). Table 2 revealed the IOL powers calculated with 
different formulas (SRK-2, SRK-T, Hoffer Q, Holla-
day 1) performed by IOL Master 500 and Galilei G6. 
The IOL power was calculated statistically higher with 
all formulas measured by IOL Master 500 (p<0.001). 

 DISCUSSION 
In this study, we purposed to compare the ACD, AL 
and keratometric values measured with a reference de-
vice (IOL Master 500) and a new device (Galilei G6). 
The average AL was not found different between mea-
surements with different devices. Shajari et al. com-
pared keratometry values between IOL Master 500 and 
the other Schiempflug-based optical biometry device 
and did not find any differences.7 On the other hand, 
Muzyka-Woźniak et al. found difference between these 

devices in terms of keratometry.3 In this study, no dif-
ference was found between the two devices in terms of 
AL. Ventura et al. also found a strong positive correla-
tion between these devices in AL measurements.6 
Muzyka-Woźniak et al. compared the AL measure-
ments between IOL Master and another Schiempflug-
based optical biometry device and found difference 
between measurements.3 Shajari et al. found a minimal 
difference in AL measurements, although it was not sta-
tistically significant.7 Polat et al. compared another dual 
Scheimpflug-based device and Aladdin optical biome-
ter and found no difference in AL measurements.8 
Other studies which compared AL measurements be-
tween IOL Master 500 and Lenstar LS 900 devices, re-
ported different findings.9-11 Shin et al. found a 
statistically significant difference in AL values between 
Galilei G6 and Lenstar devices.12 The characteristics of 
patients, sample size and refractive variations might 
cause these alterations of the results. 

While lateral slit illumination has been used for 
measuring ACD value in IOL Master 500 device, 
Scheimpflug system has been used in Galilei G6. In this 
study, a statistically significant difference was not 
found in terms of ACD values between these two de-
vices. Ventura et al. also did not find a difference.6 
Other studies which compared biometric measurements 
with new optical biometers also reported strong agree-
ment between these devices.7,8,13,14 

The mean IOL powers calculated by using SRK-
2, SRK-T, Holladay 1 and Hoffer Q formulas with 
Galilei G6 and IOL Master 500 devices were  different 
in the current study. The source of this difference was 
keratometric value, K1.  

Recent studies about optical biometer measurements 
has focused on the assessment of swept-source optical 
corneal tomography and comparison of measurements 
between these devices and IOL Master 500, Scheimpflug-
based devices.15-18 Shajari et al. compared Pentacam AXL, 
IOL Master 500 and IOL Master 700 and found no dif-
ferences in terms of AL and ACD parameters.7 

The refraction after cataract surgery was the 
most important factor which can be affected by bio-
metric measurements. Savini et al. reported postop-
erative refraction results in their study.19 They 
performed cataract surgery after IOL measurement 
with Gallilei G6 on 15 patients, and they reached 
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IOL Master 500 group Galilei G6 group p value 
K1 (diopter) 43.56±1.97 43.15±1.97 <0.001 
K2 (diopter) 44.04±1.94 44.12±2.37  0.63 
K (Average) 44.06±0.19 43.35±1.92 0.09 
ACD (mm) 3.21±0.50 3.27±0.49 0.19 
AL (mm) 23.39±1.2 23.37±1.2 0.68 

TABLE 1:  Comparison of K1, K2, ACD and AL between IOL 
Master and Galilei G6 groups.

ACD: Anterior chamber depth; AL: Axial length; IOL: Intraocular lens.

IOL formulas (diopter) IOL Master 500 group Galilei G6 group p value 
SRK-2 21.54±2.15 20.81±2.46 <0.001 
SRK-T 21.50±2.25 20.71±2.38 <0.001 
Hoffer Q 21.56±2.33 21.01±2.51 <0.001 
Holladay 1 21.45±2.35 20.69±2.34 <0.001 

TABLE 2:  Comparison of IOL measurements with different  
formulas between IOL Master and Galilei G6 groups.

IOL: Intraocular lens.
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postoperative refraction values of 0.5 diopters and 
below in 75% of the patients. In our study, we aimed 
to compare the keratometric values, AL and ACD pa-
rameters between refrence device and a new one.  

The most important deficiency in this study is 
the patients’ lack of refractive status after surgery and 
the possible difference due to the IOL power calcu-
lation. Extremely short and long eyes were excluded, 
so the results might be altered.  

 CONCLUSION 
In conclusion, the comparison of biometric parame-
ters between IOL Master 500 and Galilei G6 devices 
were assessed in this study. The mean ACD, AL and 
K2 values did not differ between the two devices. Av-
erage K and K1 parameter was measured higher 
when measured with IOL Master 500. 
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