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Abstract 

Introduction: In India, cataract has been reported to be 

liable for 50-80% of bilateral blindness.  In present 

scenario, the most effective treatment of cataract is the 

surgical removal of the opacified lens; however, there 

continues to be a backlog of the services provided in 

many parts of the world. This study was to determine 

the correctness levels of aqueous sodium and 

potassium levels in immature mature & hypermature 

cortical senile cataracts. 

Methods: This study to assess aqueous sodium & 

potassium levels in immature mature & hypermature 

cortical senile cataract attending OPD in Department of 

Ophthalmology S.P. Medical College & Associated 

group of hospitals. Cases were divided in terms of 

cataract grading & to be investigated accordingly. 

Results: These 100 patients were divided as immature, 

mature and hypermature on the basis of cataract 

grading. In this study, it was found that 43% cases were 

of immature cataract, 33% cases were of mature 

cataract and 24% cases were of hypermature cataract. 

The overall mean value of sodium was found to be 

142.87 ± 6.17mEq/lit. The mean value of sodium was 

144.64 ± 5.62mEq/lit in immature group, 142.35 ± 

5.87mEq/lit in mature group and 140.40 ± 6.75mEq/lit 

in hypermature group. 

Conclusion: The mean value of sodium and potassium 

was found to be significantly associated with the 

grading cataract. Serum sodium and potassium levels 

can be utilized as markers to determine the risk 

involved in senile cataract formation. Simple measures 

like dietary restriction of salt may prolong 

cataractogenesis, which can be a preventive measure 

useful to the community. 

Keywords: Cataract, Hypermature, Blindness  

Introduction 

It has been estimated that, globally, approximately 45 

million people worldwide are blind, half of them due to 
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cataract 1,2,3. However, changing demographic 

structures of populations, particularly the increasing 

proportion of the elderly, and enhanced life expectancy 

in the developing world, suggest that this number will 

increase dramatically in the coming years. In fact, 

projections by the World Health Organization indicate 

that in 2020, close to 40 million people will be blind 

due to cataract 4,5. In India, cataract has been reported 

to be responsible for 50-80% of bilateral blindness6,7,8.  

As of now, the most effective treatment of cataract is 

the surgical removal of the opacified lens; however, 

there continues to be a backlog of the services provided 

in many parts of the world. Globally, the two main 

techniques of cataract surgery are manual small 

incision cataract surgery and phacoemulsification; a 

third technique, microincision cataract surgery, is 

becoming increasingly popular9. 

With increasing safety of ocular surgical techniques 

and improved visual results, it is no longer necessary to 

wait for the cataract to become sufficiently mature; in 

fact, surgery can be performed at a much earlier stage 

when phacoemulsification is used10.  

Cataract surgery may be performed depending on the 

patient’s age and visual function demands11. Certain 

surgical complications can be avoided if the cataract is 

removed before it becomes too advanced12. Surgery 

should be considered when the benefits from removal 

of symptoms outweigh the small risks caused by 

modern surgery. 

The lens is an avascular tissue that it experiences 

tremendous physiological, all nutrients should be 

obtained from the surrounding fluid, as well as all the 

waste products that must be removed fluidity . Most of 

lens cells in adults experience a reduction in metabolic 

activity and epithelial membrane to regulate the 

hemostatic balance. On a normal lens has a lower 

sodium level (10 mmol / L) and high potassium level 

(120 mmol /L) otherwise on aqueous humor the sodium 

content approximately 150 mmol /L (high) and 

potassium approximately 5 mmol /L (low) . Sodium 

and potassium balance is maintained by a sodium pump 

activity with the participation of the enzyme Na + K + -

ATPase.13 

Several studies have shown significant differences 

between serum electrolyte levels in senile cataract 

patients compared with patients without cataracts. As 

we get older increased membrane permeability of lens 

from damaged pump activity of Na + K + ATPase, thus 

causing an increase in intracellular sodium on the lens. 

High levels of extracellular sodium make it harder for 

Na + K + ATPase pumps to maintain low levels of 

intracellular sodium. Variations in serum electrolytes 

can change the cation concentration of aqueous humor 

that can affect the metabolism of the lens, causing the 

formation of cataract .11-12This study was to determine 

the accuracy levels of aqueous sodium and potassium 

levels in immature mature &hypermature cortical senile 

cataracts. 

Materials and Method 

It is a hospital based prospective observational study to 

assess aqueous sodium & potassium levels in immature 

mature & hypermature cortical senile cataract attending 

OPD in Department of Ophthalmology S.P. Medical 

College & Associated group of hospitals. Cases was 

divided in terms of cataract grading & to be 

investigated accordingly. All patients having the 

diagnosis of immature mature & hypermature cortical 

senile cataract of either sex were studied.  Cataract due 

to any other aetiology like radiation, diabetes mellitus, 

trauma, hypertension etc. Patients with asthma, acute or 

chronic renal failure, any history of drug intake like 
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antipsychotics, chemotherapy etc. were excluded from 

this study.  

Results 

This hospital based prospective observational study was 

conducted on 100 senile cataract patients attending 

OPD in the Department of Ophthalmology S.P. 

Medical College & Associated group of hospitals 

Bikaner. Both male and females were included in this 

study with no major illness. These cases were divided 

in terms of cataract grading and to be investigated 

accordingly. These 100 patients were divided as 

immature, mature and hypermature on the basis of 

cataract grading. In this study, it was found that 43.00% 

cases were of immature cataract, 33.00% cases were of 

mature cataract and 24.00% cases were of hypermature 

cataract.  

There were 67.00% male and 33.00% female in the 

studied population while this male-female population 

was 58.14% and 41.86% in immature group, 81.82% 

and 18.18% in mature group and, 62.50% and 37.50% 

in hypermature group respectively. No significant 

difference was there between groups. (Table 1)  

The overall mean value of sodium was found to be 

142.87 ± 6.17mEq/lit. The mean value of sodium was 

144.64 ± 5.62mEq/lit in immature group, 142.35 ± 

5.87mEq/lit in mature group and 140.40 ± 6.75mEq/lit 

in hypermature group. These mean values of sodium 

were significantly different between groups. (Table 2)  

The overall mean value of potassium was found to be 

4.27 ± 0.19mEq/lit. The mean value of potassium was 

4.20 ± 0.21mEq/lit in immature group, 4.28 ± 

0.15mEq/lit in mature group and 4.38 ± 0.18mEq/lit in 

hypermature group. These mean values of potassium 

were very significantly different between groups. 

(Table 3) 

 

Discussion 

Cataract is opacification of the lens that occurs due to 

the process of degeneration and usually starts at the age 

of 40 years. Cataract is multifactorial. Of the 100 

studied patients, three groups were formed on the basis 

of cataract gradation, which were immature, mature and 

hyper-mature. There were 43.00% patients in the 

immature group, 33.00% in the mature group and 

24.00% in the hyper-mature group. Among the total 

100 patients, there were 67.00% male and 33.00% 

female. No significant difference was there between on 

the basis of gender-wise distribution of population. 

The mean age of the studied population was 64.56 ± 

7.90 yrs. This mean age was 62.58 ± 7.34 in immature 

group, 63.12 ± 8.08 yrs. in mature group and 70.08 ± 

6.11 yrs. in hyper-mature group.  

The mean value of sodium in aqueous was found to be 

significantly associated with the grading of cataract. 

The mean value of sodium was 144.64 ± 5.62 mEq/lit 

in immature group, 142.35 ± 5.87 mEq/lit in mature 

group and 140.40 ± 6.75 mEq/lit in hypermature group. 

Similar findings have been reported in the studies done 

by Nourmohammadi et al. (2001)14, Mirsamadi et al. 

(2004)15 and Mathur and Pai (2016).16 Na+ pump 

activity in lens is as in other cells and it is related to 

intracellular Na+, extracellular K+ and eventually to 

serum concentrations of these ions.(17,18) The mean 

value of potassium in aqueous was found to be very 

significantly associated with the grading of cataract. 

The mean value of potassium was 4.20 ± 0.21 mEq/lit 

in immature group, 4.28 ± 0.15 mEq/lit in mature group 

and 4.38 ± 0.18 mEq/lit in hypermature group. Higher 

levels of extracellular Na+ and K+ might make it more 

difficult for Na+ K+ ATPase pump to maintain the low 

levels of  intracellular Na+ and K+ required for lens 

transparency.(19,20)Delamere et al. (2001)21 reported that 
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variation of electrolytes in the serum in turn alters 

cation concentration of aqueous humors, which 

ultimately affect lens metabolism leading to cataract 

formation. 

Lens has high content of potassium and low content of 

sodium. Lens K+ level is 125 mmol/kg of lens water 

and lens Na+ is 14-26 mmol/kg of lens water.21These 

two cations are in balance with each other, which is 

mainly due to Na+-k+ ATP-ase pump and lens 

membrane permeability. Alteration in either of these 

ions leads to cation imbalance in lens which in turn 

results in cataract formation.21 Hence alteration in 

cation concentration of aqueous humor which is 

attributed to alterations in serum cation concentration, 

can be known as a risk factor for cataract formation. 

Summary And Conclusion 

Among the total 100 patients, there were 67.00% male 

and 33.00% female. No significant difference was there 

between on the basis of gender-wise distribution of 

population. The age was not found to be associated 

with the grading of cataract. 

The mean value of sodium and potassium was found to 

be significantly associated with the grading cataract.  

Serum sodium and potassium levels can be used as 

markers to determine the risk involved in senile cataract 

formation. Simple measures like dietary restriction of 

salt may prolong cataractogenesis, which can be a 

preventive measure useful to the community. 
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Legend Tables  

Table 1: Gender-wise distribution of population among 

different Groups 

Table 2: Mean values of sodium (mEq/lit) among 

different groups 

Table 3: Mean values of potassium (mEq/lit) among 

different groups 

 
 


