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ABSTRACT
Purpose: To assess the refractive outcome of optical biometry (Nidek AL-scan) after elective phacoemulsification
in a study of 30 eyes.
Study Design: Descriptive case series.
Place and Duration of Study: Elective cataract surgeries done at a private clinic from July 2015 to June 2016
were selected and their records were analyzed.
Material and Methods: The measurements of IOL calculation was done using optical biometry with partial
coherence interferometry (Nidek AL-scan) that provides information about axial length, central keratometry, white
to white diameter and anterior chamber anatomical depth. SRK-T formula was used to calculate IOL power. All
patients underwent a complete ophthalmological examination. Phacoemulsification with clear corneal incision of
2.75 mm was done and IOL was implanted in the bag (Alcon Acrysof SN60WF IOL and MA60AC IOL). Postoperative refraction was taken with autorefractor (Huvitz HRK-7000) after 4 weeks and it was compared with preoperative objective refraction. Comparison of K readings taken by AL-scan and autorefractor were done.
Results: We studied 30 eyes of 23 patients who underwent elective cataract surgery with foldable IOL. Postoperative spherical equivalent was Plano in 53% of cases with mean of -0.05 after 4 weeks postoperatively. The
mean keratometric power using autorefractor was 44.4 D while with AL-scan it was 44.7 D. There were no
intraoperative complications or postoperative subjective complaints (such as halo or glare) in our patients.
Conclusion: Intraocular lens power calculations done by optical biometry are easy to use, reliable and result in
excellent refractive outcomes. Ultrasound biometry may still be required in case of mature and dense posterior
subcapsular cataract.
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INTRODUCTION
Most clinicians now use optical biometry for
intraocular lens (IOL) power calculations in their
practice. Optical biometry is a highly accurate noninvasive automated method for measuring the
anatomical characteristics of the eye.
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Accurate measurements are critical for
determining the correct power of an IOL before it is
implanted during cataract surgery1. The process of
measuring the various anatomical characteristics of the
eye that are needed for IOL power calculation is called
ocular biometry. Optical biometry with the AL scan
uses partial coherence interferometry to calculate IOL
power. It is highly accurate, easy to perform, noninvasive method and is comfortable for the patient.
Third-generation formulae, such as the SRK/T and
Hoffer Q use the axial length (AL) and keratometry
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(K) values to predict IOL power2,3. Precise
measurements of keratometric data and axial length
are very important. The optical biometric method is
more precise and reproducible compared to ultrasound
measurement4,5.
The advantages of optical compared with USB
method are that it is easy to use, has reduced risks of
trauma and infection, and is comfortable for the patient
as well6,7. However, optical biometry is not accurate in
eyes with mature or dense posterior sub-capsular
cataracts and in certain macular diseases8.
The purpose of the study was to find the refractive
outcomes of optical biometry (Nidek AL-scan) after
elective phacoemulsification.

MATERIAL AND METHODS
Patients who underwent cataract surgery with foldable
IOL (Alcon Acrysof SN60WF IOL and MA60AC
IOL) from 1st July 2015 to 30th June 2016 were
selected. Patients with history of any previous ocular
surgery, a pterygium, corneal scarring, pre-existing
astigmatism > 3.0 diopters (D), ALs < 22.0 mm or >
27.0 mm, previous contact lens use (within 4 weeks),
severe dry eye, inflammatory disease of the eye,
and/or systemic connective tissue disease were
excluded. Their preoperative and post-operative
records were collected and analyzed. Thirty
cataractous eyes of 23 adult patients who underwent
cataract surgery, with no history of any previous
ocular surgery or laser, were selected. Detailed
ophthalmological examinations were performed in the
following order: measurement of refractive error and
k-readings by using autorefractor (Huvitz HRK7000), assessment of best-corrected visual acuity
(BCVA) using Snellen’s acuity chart, slit lamp
examination, optical biometric measurements with
AL-scan, intraocular pressure (IOP) measurement
using Goldmann Applanation tonometer and fundus
examination using 90D lens was done.
One surgeon performed all of the cataract
surgeries using a 2.75 mm clear corneal incision on
the steep axis with implantation of the IOL in the bag.
Phacoemulsification was performed on the steep
corneal axis, because surgically induced astigmatism
was to be minimized. Foldable IOL was implanted in
the bag. The A-constants used for IOL power
calculations with AL-scan for the SN60WF and
MA60AC were 118.9 and 118.6 respectively. To
restrict the comparison of eyes, IOL power
Pakistan Journal of Ophthalmology, 2020, Vol. 36 (1): 53-56

calculations were performed only using the SRK/T
formula, which is universally accepted and suitable for
ALs between 22.0 and 27.0 mm.
The postoperative final objective refraction and kreadings were measured using autorefractor (Huvitz
HRK-7000) 4 weeks after cataract surgery. Subjective
refraction was evaluated at the same time.
Comparisons were performed in terms of objective
refraction. K measurements of the AL-scan were
compared to autorefractor data.

RESULTS
We studied 30 eyes of 23 patients (16 right and 14 left
eyes) who underwent phacoemulsification. Mean age
was 62.4 years with the youngest patient being 36
years old while the maximum age was 85 years. Males
were 56.6% while females were 43.3%. Data analysis
showed that the mean post-operative spherical
equivalent was plano in 53% of cases. With mean
spherical equivalent -0.05. The keratometric power
was compared between autorefractor and AL-scan.
The mean power by autorefractor was 44.4 D while
with AL-scan it was 44.7 D. There were no
intraoperative
complications
or
postoperative
subjective complaints (such as halo or glare) in our
patients.

Graph 1: Gender and eye distribution

DISCUSSION
Accurate IOL power calculation is very important for
attainment of patient satisfaction after cataract
surgery9,10,11. Residual refractive error after the surgery
is a major cause of dissatisfaction and may require
IOL explantation9. The main causes of inaccuracy in
biometry are K errors and incorrect AL
determination10.
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Currently, AL measurement using optical
biometry is regarded to be the most accurate11.
However, in cases with dense cataracts, USB is more
successful12. The AL-Scan is a noncontact optical
biometer using an 830 nm superluminescent diode as
a light source. The device is very fast, measuring 6
different parameters within a few seconds: AL, corneal
curvature radius, anterior chamber depth (ACD),
central corneal thickness (CCT), pupil size, and whiteto-white distance (WTW). The device employs the
partial coherence laser interferometry to measure AL
within the range 14 to 40 mm. The system
incorporates 3-dimensional autotracking and autoshot
features for ease of use in practice. The Scheimpflug
principle is used for measurement of ACD and CCT.
Corneal power is determined by keratometry at 2.4 and
3.3 mm diameter circles. The 2.4-mm circle data are
used to calculate IOL power. In USB, power is
calculated by measuring the time delay of the sound
wave echo received from the corneal surface and the
internal limiting membrane. In contrast in optical
biometry laser light is reflected from the retinal
pigment epithelium13,14.
Several studies have compared the refractive
outcomes yielded by earlier optical devices with those
afforded by USB, mainly in the context of IOL
calculations. These studies found that optical devices
gave more reliable results than USB method15,16. There
is a very high reproducibility between the axial length
measurements by IOL Master and USB in normal eyes
(r = 0.985; P = 0.001)17. The AL measurements
by Lenstar which is one of the earlier biometers also
gives more reliable results than those of USB18.
Several studies have shown that the repeatability
and reproducibility of AL-Scan was excellent in terms
of all parameters, except the WTW and PD. Excluding
WTW, similarity was found between the AL-Scan and
IOL Master results19. Another study also found that the
repeatability and reproducibility of both devices were
high for all ocular biometry measurements tested
(ICC = 0.87–1.00). Except for the WTW and corneal
diameter (ICC = 0.44), the extent of agreement
between the 2 instruments was high (ICC = 0.98–
0.99)20. The mean absolute error (MAE) in terms of
IOL power prediction was 0.42 ± 0.08 D with the
AL-Scan21.
A study undertaken previously showed that the
repeatability and reproducibility of AL-Scan is
excellent in terms of all parameters, except the WTW
and PD and compares favorably with the IOL
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Master22. Another study also found that the
repeatability and reproducibility of both devices were
high for all ocular biometry measurements tested
except for the WTW corneal diameter23. Both these
studies also showed that the IOL power calculation
was similar with the AL-scan and IOL Master.
The limitation of our study was that the small
sample size but other studies done on AL-scan
measurements have shown similar results making it an
excellent choice for IOL calculations.

CONCLUSION
Intraocular lens power calculations done by AL-scan
are easy to use, reliable and result in excellent
refractive outcomes. Since minimum expertise is
required to use AL-scan, technicians can easily
perform it.
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