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ABSTACT: AIM: To test the efficacy of topical betaxolol to recover unexplained visual loss after 

uneventful cataract surgery in hypertensive patients. Study design: Randomized clinical trial. 

MATERIALS AND METHODS: One hundred patients of decreased visual acuity (20\40 to 20/50 after 

best correction after 6 weeks of uncomplicated small incision surgery in hypertensive patients were 

enrolled. Fifty eyes received topical betaxolol twice daily and fifty eyes received placebo eye drops as 

a randomized comparison group and followed up for more than six months. Change in best-corrected 

visual acuity was considered as change of five letters (0.1 log MAR) or more. Statistical analysis: 

Significance of difference of results between study and control groups is determined by Mann-

Whitney U test and Fisher Exact test. RESULTS: 14 (28 %) patients demonstrated three lines and 31 

(62 %) patients showed two line improvement in best-corrected visual acuity under treatment group. 

Whereas one (0.3 to 0.0) and 11 (0.4 to 0.2) eyes of the placebo group demonstrated same amount 

visual improvement. CONCLUSION: Topical betaxolol significantly improves visual acuity in 

unexplained visual loss after uneventful small incision cataract surgery in hypertensive patients. 

KEYWORDS: Unexplained visual loss, small incision cataract surgery (SICS), hypertension, topical 

betaxolol, best-corrected visual acuity (BCVA). 

 

INTRODUCTION: Cataract is the leading cause of blindness all over the world and cataract surgery is 

the major work load of the most eye care hospitals.1, 2 Usually uneventful cataract surgery yields good 

visual recovery. Though phacoemulsification with implantation of foldable intraocular lens has 

become the treatment of choice for cataract surgery over the past two decades, manual small incision 

cataract surgery (SICS) with implantation of non-foldable polymethyl methacrylate (PMMA) lens is 

safe, economic and effective for high volume surgeries in many developing countries including  

India.3, 4 

On the other end, hypertension which is one of the most common diseases of morbidity and 

mortality all over the globe is more prevalent with aging.5 Most patients who suffer from blindness 

due to cataract are usually over 60 years old and these individuals are most affected by hypertension. 

Most commonly hypertensive patients present to the ophthalmologists seeking treatment for loss of 

vision owing to macular hemorrhage, edema, exudates, poor capillary perfusion, serous or exudative 

detachment of retina and ischemic optic neuropathy.6 

Reduced visual acuity without ophthalmoscopic evidence of hypertension related pathology 

after uneventful cataract surgery in hypertensive patients encouraged us to search for systemic 

biochemical abnormality related to visual loss in these subjects. Previous study suggested that low-
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grade ischemia induced biochemical derangement like increased anaerobic glycolysis and oxidative 

stress might be responsible for unexplained visual loss after uneventful SICS.7 

Betaxolol, a selective ß1-adenoceptor blocker is one of the most commonly used class of 

antiglaucoma agent because of its ability to preserve visual field better. Evidence is accumulating for 

an ischemic\excitotoxic-like pathway of ganglion cell death in glaucoma with some similarities to that 

occurring in the brain after stroke or heart attack. Recent work indicates that 1-adrenoceptor 

antagonist is a retinal neuroprotective agent, since topical administration of the drug reaches the 

retina and can counteract the detrimental effects caused by ischemic\or N-methyl-D-aspartate 

(NMDA) –induced insults to the retina. Its neuroprotective action is generally thought to be due to its 

calcium channel blocking properties. Studies have shown that betaxolol interacts directly with L-type 

calcium channel and therefore is effective to ameliorate ischemic or NMDA induced injury of retina by 

its calcium channel blocking activity.8, 9 

In the present study we tested the efficacy of topical betaxolol to improve visual acuity in 

unexplained visual loss after uneventful SICS in hypertensive patients. 

 

METHODS: 

Study subjects: This prospective double masked randomized clinical trial was carried out at the 

Regional Institute of Ophthalmology, Kolkata, India, from June 2006 to June 2008. One hundred 

hypertensive patients of 60 to 67 years age with advanced immature cataract having visual acuity 

less than 20/100 (logMar 1.0) underwent uneventful small incision cataract surgery with 

implantation of PMMA lens (US IOL) in the bag and such patients having best corrected visual acuity 

of20/40 to 20/50 (logMar 0.3 - logMar 0.4) at 42nd day of post-operative period were included in the 

study. Patients were randomly assigned to receive topical betaxolol or placebo for two months and 

followed up for six months. Randomization of patients was done by using computer generated 

random number: odd number was to receive topical betaxolol and even number was to receive 

placebo eye drops. The patients were masked to the allocation procedure and the randomization 

state of patients was rigorously maintained to the evaluator. 

All patients underwent complete curvilinear capsulorhexis and PMMA IOL implantation in the 

bag under one surgeon (LKM). Visual acuity was measured in every case on the first post-operative 

day, after six weeks of surgery, 2 months and 6 months topical administration of betaxol and placebo 

eye drops. by other ophthalmologists (SG, CS). Cycloplegic refraction was performed and best 

corrected visual acuity (BCVA) was recorded by early treatment diabetic retinopathy study (ETDRS) 

chart at 4 meters. Visual acuity was assessed by letter-by-letter scoring in logarithmic units (log 

MAR). A change in visual acuity was defined as a change of 5 letters (0.1 of Log MAR) or more. 

All subjects underwent detailed ocular and systemic examinations before and during the 

follow up period. Anterior segment was evaluated by slit-lamp examination to exclude corneal 

edema, anterior uveal tract pathology and thickening of posterior capsule which might affect visual 

acuity. Dilated fundoscopic examination by indirect ophthalmoscopy, slit-lamp biomicroscopy by 

+90D and three mirror lens were done to detect retinal abnormality before and at every visit of the 

follow up period. Visual evoked response (VER) was performed on those subjects with reduced visual 

acuity. Every patient of this study had optical coherence tomography (OCT) to map macular thickness 

and digital fundus fluorescein angiogram to detect angiographic macular edema and capillary drop 

out. OCT scan was performed with Stratus OCT-3 (Carl Zeiss Meditec, Inc, Dublin, CA, USA) at the 
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baseline, 2 months and 6 months after administration of topical betaxolol and placebo eye drops. The 

scan protocol used was the Fast Macular Thickness Map algorithm. The best quality macular 

thickness maps (signal strength five or more) at those visits were analyzed to produce macular 

thickness map, consisting of thickness values in central fovea. Data were entered into a Microsoft 

Excel spreadsheet and analyzed using spss (version 12.0, SPSS, Inc., Chicago, IL, USA). Macular 

thickness values in central fovea between treatment and placebo groups were compared by using 

student’s t-test. 

Goldman tonometry was used to determine intraocular pressure at baseline and 6 months 

visits. The patients were regularly questioned and examined for side effects of the drugs. Assessment 

of outcomes, complications and adverse effects were determined by another ophthalmologist (GB) of 

this hospital who is masked to the allocation procedure of this study. 

Patients suffering from diabetes mellitus, neurodegenerative disease, grade  or grade V 

hypertensive retinopathy, glaucoma, high refractive error or having history of uveitis, trauma, 

previous eye surgery and other ocular disease like optic neuropathy of any type and clinically 

angiographically or on OCT, cystoid macular edema were excluded from the recruitment for 

participation in this study. The study was approved by Institutional Ethical Committee and all 

patients were informed of the purpose of the study and gave their signed consent to participate. 

 

Statistical analysis: Age and sex differences between the patients and controls were investigated by 

Student’s t-test and chi-square (χ2) test respectively. The significance of differences of visual acuity 

between corresponding groups of observations was evaluated by the Mann-Whitney U test and all 

values were expressed as mean (SD) and range. For all other two-by-two comparisons, the Fisher 

exact test was used [by GraphPad Software]. The level of statistical significance was set at P <0.05 

 

Results: Baseline data are summarized in Table – 1. 100 patients subject to SICS with posterior 

chamber lens implantation were randomized to receive topical betaxolol or placebo for 6 months. 

At the baseline best corrected visual acuity was 20\40 to 20\50 (Log MAR BCVA 0.3 – 0.4) in 

the treatment and placebo groups. Treatment group consisted of 34 (68%) eyes having Log MAR 

BCVA 0.4 and 16 eyes having Log MAR BCVA 0.3. 

Placebo group consisted of fifty eyes of which 39 eyes had baseline Log MAR BCVA 0.4 and 11 

eyes had Log MAR BCVA 0.3. 

At the baseline (on 42nd postoperative day) the mean macular thickness in central fovea was 

207.6  26.3 m and 207.8  26.1 m respectively. 

After 2 months of administration of topical betaxolol 14(28%) eyes of baseline Log MAR 

BCVA of 0.3 attained 2 lines improvement whereas only 3 (6 %) eyes of placebo group having same 

baseline visual acuity showed 2 line improvement (p = 0.006). 

One line improvement was seen in 30(60%) eyes of the treatment group having Log MAR 

BCVA of 0.4 whereas 18 (36%) eyes of the placebo group of same baseline visual acuity demonstrated 

one line improvement (p = 0.02). 

After 6 months of administration of topical betaxolol 3 lines improvement was detected in 14 

(28%) eyes of treatment group compared to one (2%) eye of the placebo group (p=0.003). 

Improvement of 2 lines in BCVA was seen in 31 (62 %) eyes of treatment group in comparison to 11 

(22%) eyes of placebo group (p  0.0001). 



DOI: 10.14260/jemds/2014/2210 

 ORIGINAL ARTICLE   

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 11/Mar 17, 2014          Page 2792 
 

No improvement in BCVA was significantly more found in 30 (60 %) eyes of placebo group 

compared to only 4 (8 %) eyes of the treatment group (p  0.0001). 

Macular edema was not detected clinically or on OCT in any patient of both groups, but 

resolution of macular macular thickness was significantly higher in betaxolol group (p  0.04). 

Mean intraocular pressure at baseline were 15.5±1.6 and 15.5±1.7 mm of Hg and at 6 months 

visit were 12.9±1.4 and 15.5±1.8 in the treatment and placebo groups respectively. Mean systolic 

blood pressure at baseline and at 6 months was 160±10.1 and 158±9.1 in the treatment group. 

Placebo group showed no change in systolic blood pressure e.g. 160±11 and 160±10.9 mm of Hg at 

baseline and 6months visit (Table – 4). 

Betaxolol showed mild decrease in blood pressure. 
 

DISCUSSION: This study demonstrated efficacy of topically applied betaxolol to recover unexplained 

visual loss after uneventful cataract surgery in some hypertensive patients. Forty six (92 %) eyes of 

decreased visual acuity showed improvement of 10 letters (0.2 Log MAR) or more in BCVA owing to 

treatment with topical betaxolol while only 8 (16 %) eyes of placebo group gain one line (log MAR 

0.2) improvement after 6 weeks of follow-up. Here the observed difference is greater than twice the 

standard error of difference. So a strong evidence of efficacy of topical betaxolol to recover visual loss 

is found. So betaxolol improved visual acuity significantly compared with untreated eyes. 

Medically unexplained visual loss is not an uncommon problem in ophthalmic practice.10 

Patients of essential hypertension usually seek the advice of the Ophthalmologists owing to loss of 

vision caused by venous or arterial occlusion, hemorrhage, exudates, serous or exudative 

detachment, ischemic optic neuropathy or papilledema. When patients with grade  or grade  

hypertensive changes in retinal vessels present visual loss after uncomplicated good cataract surgery, 

it stimulated us to search for ischemia induced biochemical derangement associated with such 

diminished visual recovery. 

Our previous studies have suggested that systemic biochemical abnormality like increased 

anaerobic glycolysis and oxidative stress may be associated with decreased visual acuity in certain 

number of diabetic and hypertensive patients without visible retinopathy.7, 11 

Hypertension is associated with narrowing of arteriolar lumens causing impairment of blood 

supply to the affected organs like brain, kidney and retina and induces downstream ischemic injury.12 

The first point of attack of ischemia or hypoxia is cell’s oxidative phosphorylation by mitochondria. 

As the oxygen tension within the cell decreases, there is less oxidative phosphorylation and 

decreased generation of ATP resulting wide spread effects within the cells like reduction of the 

activity of Na+K+ATPase pump in plasma membrane and alteration of cellular metabolism. It is 

assumed that densely packed and metabolically highly active foveal cones which dominantly 

determine visual acuity may suffer from slow grade ischemia induced cell injury and dysfunction. 

Different studies have demonstrated the efficacy of betaxolol to relax retinal microarteries to 

improve ocular microcirculation and protect retinal neurons from ischaemia.13 

The vasodilating effects of betaxolol on ocular vessels have recently been demonstrated in 

vivo and in vitro studies acting via Ca++ channel blocking activity and those studies also showed 

long-term effects of topically applied betaxolol to increase retinal blood flow.14 In addition to 

improvement of microcirculation and brain derived neurotropic factor upregulation, the ability of 
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betaxolol to interact with Na+ channel and to reduce Na+ influx into neurons may have a role in 

paradigm of ischaemia.15 

Another randomized clinical trial has shown the efficacy of topical betaxolol to resolve 

macular edema and regain visual acuity after vitrectomy for epiretinal membrane.16 

Another important point of discussion should include the risk of development of cystoid 

macular edema (CME) especially on the background of topical use of antiglaucoma agents in SICS. 

Use of antiglaucoma agents particularly prostaglandins like latanoprost, bimatoprost, 

travoprost and beta-blocker like timolol have been associated with increased incidence of CME in 

patients with postoperative pseudophakia.17, 18 Literature does not show such side effect of tropical 

betaxol. 

Our recent study did not demonstrate any increased risk of CME, either clinically or on OCT 

following manual small incision cataract surgery.19 

The present study did not find any incidence of CME after application of topical betaxolol but 

showed higher resolution of macular thickness following this medication. 

As in our study betaxolol improves visual acuity in more than ninety percent of treated 

patients, biochemical explanation may be amelioration of ischemia induced foveal dysfunction by 

long-term effects of betaxolol. It is speculated that topical betaxolol may result in improvement of 

microcirculation and reduction of swelling of foveal cones. 

It is best assumed that slow grade ischemia of highly active mosaic of foveal cones may be the 

determining factor for unexplained visual loss after uncomplicated cataract surgery in some 

hypertensive patients and betaxolol is effective to regain this loss. 

The weakness of this study is the small sample size and unicentre trial. A multicentre study 

with large number of patients is invited to prove the efficacy of betaxolol to recover decreased visual 

acuity after uneventful cataract surgery. 

 

 

Characteristics Treatment group placebo group P value 

Ratio of men to women 24: 26 20: 30  

Mean age in years ± SD 62.9 ± 2.8 63.2 ± 3.5 0.63 

Log MAR BCVA 0.367±0.058 0.35 ± 0.071 0.1929 

Table 1: Demographics of patient groups 

 

 

 Treatment group placebo group P value 

Baseline Log MAR BCVA 0.367 ± 0.058 0.35 ± 0.071 0.1929 

Log MAR BCVA after 2 months 
0.267 ± 0.153 

(<0.0001) 

0.3 ± 0.168 

(0.0554) 
0.307 

Log MAR BCVA after 6 month 
0.2 ± 0.2 

(<0.0001) 

0.297 ± 0.178 

(0.0534) 
0.011 

Table 2: Change in best corrected visual acuity after 2 and 6 months of treatment 
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 Treatment group placebo group P value 

0.3 to 0.1 14 (28%) 3 (6%) 0.0006 

0.3 to 0.2 2 (4%) 8 (16%) 0.09 

0.4 to 0.3 30 (60%) 18 (36%) 0.02 

0.4 to 0.4 4 (8%) 21 (42%)  

Table 3: At 2 months 

 

 Treatment group placebo group P value 

0.3 to 0.0 14 (28%) 1 (2%) 0.0003 

0.3 to 0.2 1 (2%) 8 (16%) 0.03 

0.4 to 0.2 31 (62%) 11 (22%) <0.0001 

0.4 to 0.4 4 (8%) 30 (60%) <0.0001 

At 6 months 

 

 Treatment group Placebo group P Value 
At baseline 207.6  26.3 m 207.8  26.1 NS 

After 2 months 193.1  19.3 198.9  21.4 0.04 

After 6 months 193.1  21.2 198.7  17.3 0.04 

Table 4: Showing changes in central macular thickness ( m  SD) 
on OCT following treatment with betaxolol and placebo drops 

 

 Treatment Group Placebo Group 

Intraocular pressure 

(mm of Hg) 

At baseline 

At 6 months 

 

 

15.5 ± 1.6 

12.9 ± 1.4 

 

 

15.5 ±1.7 

15.5 ± 1.8 

Blood pressure 

At baseline 

Systolic (mm of Hg) 

Diastolic (mm of Hg) 

 

 

160 ± 10.1 

98 ± 3.2 

 

 

160 ± 11.1 

98 ± 4.2 

At 6 months 

Systolic (mm of Hg) 

Diastolic (mm of Hg) 

 

158 ± 9.1 

96 ± 2.1 

 

160 ± 4.1 

98 ± 4.2 

Table 5: Showing change in intraocular pressure and blood pressure 
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