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Abstract: Cataract surgery, the most commonly performed surgical procedure worldwide depends on many
factors to perform successfully. Some of the factors to mention are advanced surgical instruments, skill of the
surgeons and intraocular lens design for satisfactory postoperative refractive results. For achieving this goal,
accuracy in biometric measurements is crucial. The ocular biometric characteristics of a population, including
axial length (AL), keratometric power (K) are important for selection of most appropriate lenses to be
implanted during cataract surgery To our knowledge, publications on studies about the values of ocular
biometry parameters from North East India were not much reported.. The present work aims at the first
hospital-based population study of ocular biometric characteristics of cataract in older patients of 57yrs to
85yrs fromNorth East India.

Materials and methods: Senile cataract patients who had attended outpatient department (OPD) were included
in the study. Keratometric readings of vertical and horizontal corneal median (K1 & K2) were measured with
manual keratometer and axial length was measured with contact A-scan.Power of 10L was calculated by using
SRK-T formula. The data was analysed with descriptive statistics, independent sample t-test and correlation
using IBM SPSS Statistics (2015).

Results:A total of 160 senile cataract patients were evaluated in the study and out of which 96 (60%) were
females and 64(40%) were males. Their age ranged from 57 years to 85 years with a mean of 68.05+6.31
years.The mean£SD keratometric readings(K1 & K2) were 44.34+ 1.75 D and 44.36+ 2.15 D respectively.The
mean+SD axial length was 22.59+0.90 mm in all the variables. The mean £SD intra ocular lens power was
21.65.22+1.72D. Comparison based on gender showed that the mean£SD K1 in males(44.10+1.75) wasfound
lessin females (44.53+1.45, p>0.05).The meantSD K2 for males (44.17+2.15) was also less in
females(44.49+1.45, p>0.05).The mean+SD axial length of eyes in male was 22.97+0.90 mm significantly more
when compare to that of females (22.33+£0.69 mm p<0.05).The mean+SD IOL power was 20.86+1.72D in males
and 22.17+£1.42 D in females (p>0.05).AL correlated negatively with K1 (Correlation coefficient r’-
0.543,p<0.05), K2 (-0.452, p<0.05) and I0L (-0.752, p<0.05).

Conclusion: The result shows that older cataract patients from North East India have similar ocular biometric
characteristic as other populations. Females tend to have more keratometric readings but shorter axial lengths
than males thereby females required higher IOL power to be implanted after cataract surgery. It is also found
that there is negative strongcorrelation between ocular axial lengthswith the power of 10L.We observed as the
axial length increases the power of IOL decreases significantly.
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. Introduction

Cataract is the commonest cause of curable blindness worldwide [1] and approximately 17.2% of the
population over 40years old in the US will develop a cataract in at least one of their eyes [2]. It is commonly
treated by surgical removal of cataractous lens and implantation of appropriate power of intra ocular lens
(I0L).However in order to achieve a post-operative vision without the need of refractive correction accurate
calculation of IOL power is mandatory. This depends on various parameters such as axial length (AL) and
keratometric values (K). The axial length (AL) is the distance from the corneal surface to an interference peak
corresponding to retinal pigment epithelium/Bruch’s membrane [3] and usually measured by A-scan
ultrasonography or optical coherence biometry. A majority of axial length elongation takes place in the first 3 to
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6 months of life and a gradual reduction of growth over the next two years [4] and by three years the adult size
is attained. It is also found that these parameters of the eyes are variable in different countries according to
ethnicity, genetics and environmental factors. This may affect in results some parameters such as IOL power
calculations, yet, not much study has been specifically done on this matter [5, 6]. Inaccuracy of axial length
measurement by 1 mm leads to post-operative error by 2.5 D-3.5 D.It becomes important thatbesides precise
measurement of axial length and keratometric values, understanding on region and race regarding the 10OL
power calculation is essential for cataract surgery.

Though studies have been done in other parts of the world but not much studies have been done in this
region of India .So our study aims to find out the variations in keratometric readings (K), axial length (AL) of
the eye and intra ocular lens (IOL) power observed during biometry of cataract patients who had undergone
cataract surgery in a tertiary hospital and to find out any significant gender difference in indigenous people of
North Eastern India

Il. Materials And Methods

With an approval from the institutional ethics committee and written informed consent from all the
participants, this cross sectional observational study was undertaken at Department of Ophthalmology,
Jawaharlal Nehru Institute of Medical Sciences, Imphal, Manipur, India during the period of March 2017 to
March 2018. Senile cataract patients older than 50 years of age who had attended outpatient department (OPD)
were included in the study. Keratometric readings of vertical and horizontal corneal median (K1 & K2) were
measured with manual keratometer and axial length was measured with contact A-scan ultrasonography. Power
of 10L was calculated by using SRK-T formula. Statistical analysis was performed using IBM SPSS Statistics
(2015).The data was summarised usingdescriptive statistics such as mean, standard deviation, minimum,
maximum and percentage.Comparison between variables was done using independent sample t—test in normally
distributed data and correlation of variables was evaluated by Pearson’s moment correlation coefficient(r).

I11. Results

Out of 160 senile cataract patients evaluated in the study, 96 (60%) were females and 64(40%) were
males. Their age ranged between 57 years to 85 years with a mean age 68.05+6.31 years. The K distribution
(mean+SD of K1, 44.34+ 1.75 D and K2, 44.36x 2.15 D) was positively skewed (0.499 and 0.976. p
<0.05).TheAL distribution (mean+SD, 22.59+0.90 mm) was relatively symmetrical (0.029, p<0.05). The mean
+SD intra ocular lens power was 21.65.22+1.72D and negatively skewed (-0.582, p<0.05)(Tablel).Comparison
based on gender showed that the meantSD K1 in males (44.10+1.75 D) was less than females
(44.53+1.45D,p<0.05).The meantSD K2 for males (44.17+2.15) was also less in females
(44.49+1.45,p<0.05).The mean£SD axial length of eyes in male was 22.97+0.90 mm significantly more than
females (22.33+0.69 mm, p<0.05).The mean+SD IOL power was 20.86+1.72D in males and 22.17+1.42 D in
females (p<0.05)(Table 2).K1 correlated positively with K2 (Correlation coefficient, 0.775,p<0.05) and
negatively with AL(-0.543,p<0.05).K2 correlated positively with K1(0.775,p<0.05) and negatively with AL (-
0.452,p<0.05).The AL correlated negatively with  K1(-0.543,p<0.05) ,K2(-0.452,p<0.05) and
IOL(0.752,p<0.05).The IOLcorrelated negatively with AL(-0.752,p<0.05)(Table 3).

Table 1.Descriptive statistics of Age, Keratometric values, Axial length, and IOL Power.

Mean+SD Min Max p-Value
Age (Years) 68.05+6.31 57 85 .000
K1(diopters) 44.34+1.75 40 51 .000
K2(diopters) 44.36+2.15 32 51 .000
Axial length(mm) 22.59+0.90 20.44 26.78 .000
I0OL power(diopters) 21.65+1.72 135 26.02 .000

Table 2. Comparison of mean-age, axial length, keratometric values and 10L power inmale and female.

Mean Male (40%) Female (60%) p-Value
n=64, n=96
Age(Years) 69.29+6.31 67.23+6.29 .000
K1(diopters) 44.10+1.75 44.53+1.45 .000
K2(diopters) 44.17+2.15 44.49+2.22 .000
Axial Length(mm) 22.97+0.90 22.33+0.69 .000
I0Lpower (diopters) 20.86+1.72 22.17+1.47 .000
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Table 3: Correlations among the axial length (AL), keratometric power (K) and IOL Power.

K1(D) K2(D) AL(mm) IOL(D)
K1 1 TT5% - 543** 100
K2 TT5% 1 - 452%* .095
AL - 543** - 452%* 1 - 752%
1oL 100 .095 - 752%* 1

Correlation is significant at the 0.01 level (2-tailed). **

IV. Discussion

This study aimed to describe the distribution of ocular biometric parameters in older people ofNorth
Eastern India which is mostly populated by the indigenous people of the region. The result of which may
represent, to some extent the larger population of the region. The AL distribution in our study population
showed positive skew,similar to that observed in healthy Caucasian population [7]. The mean AL was shorter in
our study population (22.59+0.90 mm) than the cataract patients from Eastern China (24.86+2.72 mm)
[8],Europe (23.43+1.51 mm) [9].This may possibly be due to the inclusion of younger age group in their study
whereas in our study only the senile cataract were included thereby making their mean AL longer than ours.
Another possibility may be due to ethnicity of the study population who have shorter stature and smaller eye
ball.

Sex-related difference in biometry has been documented in several populations.In general men have
longer eyes, deeper anterior chambers, and flatter corneas than women as measured by A-scan ultrasound[10 ]
In our study population, females (22.33+0.69 mm) had shorter mean AL than males (22.97+0.9mm) (Table 2).
These patterns are similarto those observed in the Tanjong Pagar Survey (TPS) [11], a population based study of
Singaporean Chinese that used A Scan ultrasound for measuring the biometry rather than the IOLMaster.In
many cross sectional studies it was found that body height was positively correlated with AL, male have taller
stature than women and the association between male gender and longer AL. It might be a reflection of
difference in stature between sexes [12].

The K distribution in our study was that K1 (44.53+1.45D)and K2(44.49+2.22 D)in females were
greater than malesK1 (44.10+1.75D) and K2(43.88+2.70D) respectivelyand comparable to other studies [13]
indicating women have higher corneal refractory power which may be an emmetropizing mechanism to
compensate for shorter AL [14].

AL in our study population have strong co-relationship negatively with 1OL power (r)- 0.752) as
reported in other studies [15,16](Table 3).The negative correlation with IOL may reflect a tendency of shorter
eyes to have steeper corneas and longer eyes to have flatter corneas [17].

The present studies in a tertiary hospital appears to be one of the first description of ocular biometric
characteristic amongst the population of cataract surgery patients of North Eastern India though we cannot
exclude selection bias because ours is a hospital based population from a single hospital.

V. Conclusion
In conclusion, in our study we found that females have high keratometric value and shorter axial length
as compare to male comparable to other studies .The findings of shorter axial length and higher 10L power
calculation observed in both sexes in the study may be due to ethnicity of the study population who have shorter
stature and smaller eye ball. It is advocated that further study may be undertaken in the future with larger study
population and with consideration of other parameters such as anterior chamber depth and different age group
etc.
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