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Introduction:

Accurate measurement of intraocular lens power
calculation in cataractous eyes is crucial for achieving the
postoperative uncorrected visual acuity. For the
measurement of IOL power, corneais very importantin ocular
system.’

Corneal radius of curvature can be measured by
various devices most of which measure the curvature of
anterior surface of cornea by assuming that anterior surface
of cornea act as a convex mirror. Anterior chamber depth is
also very important in I0L power calculation. The volume of
anterior chamber and depth changes with advancing age and
itis also affected by the refractive errorin eye.”

Ineyes with lenticular changes, the calculated power
of intraocular lens is also affected by the depth of anterior
chamber. Depth of anterior chamber also affects the 10L
positioning in cataractous eye. Pre-operative deep anterior
chamber will result in deep post-operative anterior chamber.
Depth of anterior chamber is also related with the anterior
segment length. Deep anterior chamber results in more
anterior segment length. Thickness of crystalline lens, which
is a biconvex structure located directly behind the pupil in the
posterior chamber, also affects the anterior segment length.
The shape and size of crystalline lens is determined by
factors depending upon whether the eye is used under
photopic or scotopic vision or in air or water.’ Lens thickness
increases with increasing age due to multiple factors.” Axial
length and lens thickness are inversely related i.e. with
increasing lens thickness, axial length of eye decreases and
there is a positive correlation between AL and anterior
chamber depth in cataractous eye i.e. with increasing anterior
chamber depth, axial length increases.”

To calculate the IOL power for IOL implantation in an
eye having cataract, it is necessary to know all the
parameters of the optical system of the eye such as anterior
chamber depth, White-to-white (WTW) corneal distance and
crystalline lens thickness.” Anterior to posterior length of
eyeball, horizontal and vertical diameters, corneal horizontal
and vertical (white to white) diameters and posterior pole to
limbus distances all are required to measured accurately in
some situations.’

Aims and Objectives:

The aim of the study was to find the relationship of
keratometry, pre-op anterior chamber depth, lens thickness,
anterior segment length, WTW distance of cornea in
predicting the post-operative anterior chamber depth. The
results of this study would indirectly influence in predicting
correct IOL power to be implanted. Hypothesis of this study
was that Post-ACD depends on corneal curvature, pre-op
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anterior chamber depth, anterior segment length, crystalline
lens thickness and WTW corneal distance.

Materials and Methods:

Inclusion criteria were individuals of different age
groups, male and female both included and patients with
lenticular changes going for cataract surgery. Exclusion
criteria were patients with all types of ocular and systemic
pathologies except for cataract. Dependent variable was
post-op anterior chamber depth and Independent variables
were central corneal thickness, corneal diameter (WTW),
lens thickness, anterior segment length, and AL. Place of
study was eye department, Mayo hospital, Lahore,
associated with College of Ophthalmology and Allied Vision
Sciences. The study was done from July to September 2013.
Population of the study was patients coming at Mayo hospital
OPD. Non-probability convenient sample of 50 eyes were
taken. Study design was cohort. Automated Keratometer and
contact ultrasound based A-scan was used. Data was
analyzed in SPSS and correlation and regression was used to
predictdependent variable.

Results:
According to this study, pre-op anterior chamber depth is
directly related with the post-op anterior chamber depth.

PostopAC

300
PreopACD

T
200 250

Figure 1: Relation of pre-op anterior chamber depth with
post-op anterior chamber depth. There exists a positive
correlation. With deep pre-op anterior chamber depth, post-
op anterior chamber depth also increases.
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Discussion:

In this study various anterior segment parameters
i.e. pre-operative anterior chamber depth, crystalline lens
thickness, white to white corneal distance are related with the
post-operative anterior chamber depth. In literature, various
studies have performed about the effect of anterior segment
parameters i.e. corneal radius of curvature, white to white
distance of cornea, crystalline lens thickness on the anterior
chamber depth (pre and post operatively). One study was
done by Aarhus Kunehospital, Aarhus and Denmark in
University Eye Clinic. They investigated methods to predict
the effective postoperative anterior chamber depth (ACD).
They recorded the postoperative anterior chamber depth
after cataract surgery and then studied the calculated ACD by
multiple linear regression for covariance with a number of
various defined variables which includes the AL
measurement by ultrasonography, anterior chamber depth
postoperatively, crystalline lens thickness, radius of curvature
of cornea by keratometry, subjective refraction, age of
patient, and corneal white to white distance. They noticed that
the after the cataract surgery, ACD was significantly
correlated with 6 preoperative variables i.e. AL of eyeball,
preoperative ACD, keratometry readings of cornea,
crystalline lens thickness, refraction and patient age. They
concluded that the anterior chamber depth is correlated and
can be predicted by 5 variable regression method which
include the preoperative AL of eyeball, ACD, keratometry
readings of cornea, crystalline lens thickness and refraction
as the most significant and important variable.’ In another, the
accuracy of IOL power calculation by using the SRK Il formula
was studied in cataractous eyes with posterior chamber I0L
implant. The result was, the SRK Il formula is inaccurate for
myopic eyes or very long eyes, and this requires that new
formulas are needed, by taking into account the other factors
that contribute in dioptric power of eye.” Another study was
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done to predict the formula for IOL power calculation
according to the AL of the eyeball. These formulas were SRK-
11, Binkhorst-Il, Hoffer Q, and Holladay y SRK/T. according to
the AL (AL). According to that study, for small eyes (<22 mm)
the Binkhorst-Il and Hoffer Q formulas provided the best
predictive results, whereas in long eyes (>28 mm) the SRK/T
is the most accurate for IOL calculation.” In a previously done
study, the SRK/T formula for IOL calculation was analyzed. As
for the prediction algorithm for the "optical anterior chamber
depth" was taken into account, it was shown that there is a
critical value for the corneal radius of curvature which marks
the onset of a non-physiologic formula behavior. Within the
algorithmic framework of the SRK/T formula, it was found that
corneal curvature was solely dependent on the AL of eyeball.
However, clinically, the effect of this insufficiency of the SRK/T
formula was not of great importance. A check has shown that
on biometry base only 4 out of 1000 patient were affected.™"
In this study, pre-ACD, corneal WTW distance, crystalline
lens thickness, and ASL is measured via using keratometer
and A-scan and then studied. Then measured the anterior
chamber depth after intraocular lens implantation and relate
the post-operative anterior chamber depth with various
anterior segment parameters. According to this study, pre-op
anterior chamber depth is negatively co-related with
crystalline lens thickness and 0L power and is positively
correlated with anterior segment length, total length and post-
operative anterior chamber depth. WTW corneal distance is
negatively co-related with lens thickness, anterior segment
length, K .., K., and IOL power and is positively co-related
with pre-ACD, post-ACD and AL of the eyeball. Lens
thickness is negatively co-related with pre-op anterior
chamber depth, WTW corneal distance, K., and AL and post-
op anterior chamber depth and is positively co-related with
IOL, ASL and K. ASL is negatively co-related with WTW
distance, K., K., and ALand is positively co-related with pre-
ACD, lens thickness, I0L power and with post-ACD. K, is
negatively co-related with WTW corneal distance and ASL
and is negatively co-related with pre-ACD, lens thickness,
K...AL, IOL powerand post-ACD. K, is negatively co-related
with WTW corneal distance, lens thickness, ASL and post-
ACD and is positively co-related with pre-ACD, AL and IOL
power. AL of eyeball is negatively co-related with lens
thickness, ASL and post-ACD and is positively co-related with
pre-ACD, WTW corneal distance, K, K., and post-ACD.
IOL power is negatively co-related with pre-ACD, WTW
corneal distance, AL and post-ACD and is positively co-
related with lens thickness, anterior segment length, K ,,, and
K...- Post-ACD is negatively co-related with lens thickness,
K, and |IOL power and is positively co-related with pre-ACD,
WTW corneal distance, anterior segment length, K, and AL
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of the eyeball. For the prediction of post-op anterior chamber
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depth, the relationship between various anterior segment
parameters is found by linear regression. According to this,
PostACD = 4.14 + 1.13"PreACD + 0.38°LT - (0.02"WTW +
0.42°ASL+0.17K,,)

Here 4.14 is a constant. Since the factor of WTW
distance is very small, so tried to ignore this factor by
subtracting this factor from constant value and then
compared the results with and without ignoring WTW
distance factor by independent sample t-test. The results
showed significant difference between two (p<0.05) which
means that we can't ignore the WTW distance factor from the
predictive formula.

Recommendation:

The change in the depth of anterior chamber after
cataract surgery and within bag IOL implant can be predicted
pre-operatively by using the formula based on various
anterior segment variables.

PostACD = 4.14 + 1.13"PreACD + 0.38*LT- (0.02*WTW +
0.42*ASL+0.17°K,,,)

PostACD = post-operative anterior chamber depth, PreACD =
pre-op anterior chamber depth, LT = lens thickness, WTW =
horizontal white to white corneal distance, ASL=ASL and K,
=average corneal radius of curvature

References:

1. Avetisov SE, Bubnova IA, Novikov IA, Antonov AA, Siplivyi
VI, Kuznetsov AV, [Fibrous tunic biomechanics and
biometric indicies. Report 1. The impact of AL, thickness
and corneal curvature]. Vestn Oftalmol. 2011 May-
Jun;127(3):3-5.

Fontana ST, Brubaker RF. Volume and depth of the
anterior chamber in the aging human eye. Arch
Ophthalmol. 1980 Oct;98(10):1803-8.

Sivak JG. The Glenn A.Fry Award Lecture: optics of the
crystalline lens. Am J Optom physiol Opt. 1985
may;62(5):299-308.

Zeng YF, Liu X, Wang T, Zhong YM, Huang JJ, He MG.
Correlation between Lens Thickness and Central Anterior
Chamber Depth. Yan Ke Xue Bao. 2012 Sep;27(3):124-6.

Jivrajka R, Shammas MC, Boenzi T, Swearingen M,
Shammas HJ. Variability of AL, anterior chamber depth,
and lens thickness in the cataractous eye. J Cataract
Refract Surg. 2008 Feb;34(2):289-94.

Bacescu D, Gaibu D. [Calculation of the |IOL power with the

34

Vol: 03, Issue 03

OPHTHALMOLOGY

PAKISTAN

numerical simulation program]. Oftalmologia.
2005;49(4):80-5. PubMed PMID: 16524132. Calculul
puterii cristalinului artificial cu ajutorul unui program de
simulare numerica a ochiului uman.

7. Augusteyn RC, Nankivil D, Mohamed A, Maceo B, Pierre
F, Parel JM. Human ocular biometry. Experimental eye
research. 2012 Sep;102:70-5. PubMed PMID: 22819768.
Pubmed Central PMCID: 3432692.

Brandser R, Haaskjold E, Drolsum L. Accuracy of 10L
calculation in cataract surgery. Acta ophthalmologica
Scandinavica. 1997 Apr;75(2):162-5. PubMed PMID:
9197564.

Olsen T. Prediction of the effective postoperative
(intraccular lens) anterior chamber depth. J Cataract
Refract Surg. 2006 Mar;32(3):419-24.

10.Brandser R, Haaskjold E, Drolsum L. Accuracy of IOL
calculation in cataract surgery. Acta ophthalmologica
Scandinavica. 1997 Apr;75(2):162-5. PubMed PMID:
9197564.

11.Donoso R, Mura JJ, Lopez M, Papic A. [Emmetropization
at cataract surgery. Looking for the best IOL power
calculation formula according to the eye length]. Archivos
de la Sociedad Espanola de Oftalmologia. 2003
Sep;78(9):477-80. PubMed PMID: 14517733. Buscando
la emetropia en cirugia de catarata con la formula mas

indicada para cada ojo segun su longitud axial.

12.Haigis W. [Critical corneal radii may skew correct 10L
calculation by using the SRK/T formula]. Der
Ophthalmologe : Zeitschrift der Deutschen
Ophthalmologischen Gesellschaft. 1993 Dec;90(6):703-
7. PubMed PMID: 8124038. Kritische Hornhautradien
gefahrden bei Verwendung der SRK/T-Formel die
korrekte IOL-Berechnung.



