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ABSTRACT 
 
Introduction: The  objective  of  this  study  is  to determine whether there is a relationship between intraocular 
pressure (IOP), diabetes mellitus, and hypertension with visual acuity in senile cataract patients after 
phacoemulsification surgery. 
Methods: A retrospective cross-sectional study of senile cataract patients who underwent phacoemulsification 
surgery from 2019-2020 at Christian University of Indonesia General Hospital. Data were taken from medical 
records using purposive sampling, consist of visual acuity before and after phacoemulsification, visual acuity 
during 3 months of follow up, IOP before and after phacoemulsification, and the presence of systemic 
comorbidities such as hypertension and diabetes mellitus. Data were analyzed statistically with SPSS. 

Result: 122 eyes from 83 patients mostly had severe visual impairment before and a day after 
phacoemulsification, and improved to normal vision after a month and 3 months following phacoemulsification. 
The mean IOP was 18,36 mmHg and 21,33 mmHg before and after phacoemulsification. There were 78 patients 
who had systemic comorbidities such as hypertension and diabetes mellitus. There was no significant correlation 
between IOP and hypertension with visual acuity after phacoemulsification (p>0,005). Meanwhile, significant 
correlation was found between diabetes mellitus with visual acuity a day and a month after phacoemulsification 
(p<0,005). 

Conclusion: Diabetes mellitus has a significant relationship with visual acuity a day and a month after 
phacoemulsification surgery. 
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INTRODUCTION 

ataract is the most common cause of blindness in the world. Indonesia is the 3rd country 

with the highest number of blindness in the world and is the first country in Southeast 

Asia with the rate of blindness due to cataracts which is 1.9%. According to the Rapid 

Assessment of Avoidable Blindness (RAAB) and the Ministry of Health of the Republic of 

Indonesia (2014-2016), the prevalence of blindness in Indonesia's population aged 50 years and 

over is 3.0%, which the main cause of blindness is unoperated cataract, which is 77.7%.1,2 

Cataract is a clouding of the natural intraocular crystalline lens. It can cause blurred 

vision, glare, and may lead to eventual blindness if left untreated. Cataract often occur with age 

and may be a normal part of aging. However, poor nutrition, metabolic disorders such as 
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diabetes mellitus and hypertension, excessive exposure to sunlight or other sources of radiation, 

trauma, and certain medications can accelerate the development of cataracts. 

There is no proven medical therapy to cure cataracts. Modern microsurgical techniques 

combined with intraocular lens implantation can restore normal vision in most cataract patients. 

The phacoemulsification technique is currently widely used because of faster visual acuity 

improvement, lower astigmatism changes, and low complication rates during surgery and 

postoperatively.3 

One of the complications of cataract surgery is an increase in intraocular pressure (IOP). 

High IOP can cause transient corneal edema that will interfere with vision but will return to 

normal within a few weeks.4,5 The authors conducted this study to determine whether there is a 

relationship between IOP, diabetes mellitus, and hypertension with visual acuity in senile 

cataract patients after phacoemulsification surgery. 

 

METHODS 

 This study is a retrospective cross-sectional study that was carried out by collecting 

secondary data from the medical records of senile cataract patients who had 

phacoemulsification surgery at the Christian University of Indonesia General Hospital from 

year 2019-2020. Patients who had no complication of phacoemulsification surgery and came 

for follow-up at least 3 months after surgery were included in this study. Patients with a history 

of ocular comorbidities such as infection, uveitis, glaucoma, and retinal abnormalities were 

excluded from this study. 

The data collected including patient demographics, visual acuity before and after 

surgery, visual acuity during follow-up for 3 months, IOP before and after surgery, and systemic 

comorbidities the patients had such as hypertension and diabetes mellitus. The data obtained 

were then analyzed statistically using the Kruskal-Wallis and Chi-Square tests. The significance 

of the test results was determined based on the p value < 0.05. All analyzes were performed 

using the SPSS statistical program. 

 

RESULTS 

 There were 122 eyes from 83 patients who underwent phacoemulsification surgery who 

had routine check-ups 3 months after surgery. The characteristics of the patients could be seen 

in table 1. There were 42 female patients (50.6%) compared to 41 male patients (49.4%). The 

mean age of the patients was 66.39 years. There were 52 patients (62.7%) who had diabetes 

mellitus and hypertension. 
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Table 1. Characteristics of patients who underwent phacoemulsification surgery 
Characteristics Total (%) 
n = 83 patients 

Gender 
Man 

Woman 

 
 

41 (49,4%) 
42 (50,6%) 

Average age (years) 66,39 

Systemic comorbidities 
Hypertension 

Diabetes mellitus (DM) 
Hypertension & DM 

No comorbidities 

 
27 (32,5%) 
13 (15,7%) 
12 (14,5%) 
31 (37,3%) 

 

Table 2 showed that moderate visual impairment occurred at most preoperatively, which 

is 45 eyes (36.9%) followed by blindness as many as 33 eyes (27%). A day after 

phacoemulsification, moderate visual impairment remained in 45 eyes (36.9%), but blindness 

decreased to 10 eyes (8.2%). Improvement in visual acuity continued to increase during the 3 

months of follow-up. There were 45 eyes (36.9%) with normal vision 1 month after surgery 

and increased to 60 eyes (49.2%) 3 months after surgery. 

Table 2. Preoperative and postoperative visual acuity 

Visual acuity 
(ICD-11, 2021) 

Preoperative 
n (%) 

Postoperative 
day 1 
n (%) 

Postoperative 
month 1 

n(%) 

Postoperative 
month 3 

n (%) 
n = 122 eyes 
Blindness 
   < 3/60 
Severe visual impairment 
   ≥ 3/60 - < 6/60 
Moderate visual impairment 
   ≥ 6/60 - < 6/18 
Early visual impairment 
   ≥ 6/18 - < 6/12 
Normal 
   ≥ 6/12 

 
 

33 (27%) 
 

9 (7,4%) 
 

45 (36,9%) 
 

21 (17,2%) 
 

14 (11,5%) 

 
 

10 (8,2%) 
 

10 (8,2%) 
 

45 (36,9%) 
 

26 (21,3%) 
 

31 (25,4%) 

 
 

4 (3,3%) 
 

9 (7,4%) 
 

40 (32,8%) 
 

24 (19,7%) 
 

45 (36,9%) 

 
 

7 (5,7%) 
 

3 (2,5%) 
 

25 (20,5) 
 

27 (22,1%) 
 

60 (49,2%) 
ICD : International Classification of Diseases 

 
In this study, most of the patients had normal preoperative and postoperative IOP which 

were 69.7% and 54.1%, respectively. Table 3 showed the average preoperative IOP was 18.36 

mmHg, while the average IOP postoperatively was 21.33 mmHg (an increase of 16.21%). 
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Table 3. Preoperative and postoperative intraocular pressure 
 Preoperative IOP 

n (%) 
Postoperative IOP day 1 

n (%) 
n = 122 eyes 
< 10 mmHg 

10 - 20 mmHg 
≥ 21 mmHg 

 
0 

85 (69,7%) 
37 (30,3%) 

 
0 

66 (54,1%) 
56 (45,9%) 

Average IOP (mmHg) 18,36 21,33 
IOP : Intraocular pressure 

 
The relationship between IOP and systemic comorbidities with visual acuity after 

phacoemulsification could be seen in table 4. Based on the results of the Kruskal Wallis test, p 

> 0.05 was obtained in the relationship between preoperative and postoperative IOP with visual 

acuity after phacoemulsification. Based on the results of the Chi-Square test, p > 0.05 was 

obtained in the relationship between hypertension and both systemic comorbidities with visual 

acuity after phacoemulsification. P < 0.05 was obtained in the relationship between diabetes 

mellitus with visual acuity 1 day and 1 month after phacoemulsification, while 3 months after 

surgery, p value was > 0.05. 

 
Table 4. Relationship between IOP, hypertension, and diabetes mellitus with 

visual acuity after phacoemulsification 

Variable 

P value 
Postoperative 
visual acuity 

day 1 

Postoperative 
visual acuity 

month 1 

Postoperative 
visual acuity 

month 3 
Intraocular pressurea 

 Preoperative 
Postoperative day 1 

 
0,75 
0,642 

 
0,728 
0,895 

 
0,692 
0,892 

Systemic comorbiditiesb 
Hypertension 

Diabetes mellitus (DM) 
Hypertension & DM 

 
0,969 
0,045 
0,979 

 
0,879 
0,030 
0,574 

 
0,960 
0,084 
0,879 

a Kruskal Wallis test 
b Chi-Square test 

 

DISCUSSION 

 Senile cataract is defined as an incident of cataract at the age of 50 years and over. Aging 

creates biochemical changes in the lens that causes protein breakdown and aggregation, 

membrane cell fiber breakdown, glutathione deficiency, oxidative damage, an increase in 

calcium, abnormal migration of epithelial lens cells, reduced antioxidant activity, and water 

imbalance. These are some of the specific mechanisms that causes cloudiness of the lens.6,7 In 

this study, the mean age of the patients was 66.29 years old. 
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Gender is a risk factor for senile cataract. In this study, no significant difference was 

found between the number of male patients (49.4%) and women (50.6%). Men’s jobs that 

involve more exposure to ultraviolet light from the sun and women experience a decrease in 

estrogen levels after menopause, hence, the lens may fail to protect itself from oxidative stress 

mechanisms that have been linked to an increase of the risk of cataracts.8 

Currently, phacoemulsification is the most common cataract extraction procedure in 

well-developed areas. In this procedure, an ultrasonically driven tip is used to emulsify the lens 

core and remove fragments using an automatic aspiration system. This method allows cataract 

surgery to be performed through smaller corneal incisions, resulting in a lower incidence of 

wound and vitreous-related complications and a quicker visual rehabilitation recovery.9 

Prasad et al., Filho et al., and Li et al. explained that the phacoemulsification surgery 

technique has been shown to be effective in treating cataracts and improving vision compared 

to other surgical techniques.10,11,12 Based on research by Gogate et al. and Pramita et al., 

improvement of vision with phacoemulsification will appear mainly around 6 weeks after 

phacoemulsification. This supports the results of the study because the time spam of when most 

patients achieve normal vision (≥ 6/12) is about 1 to 3 months after surgery.13,14 According to 

WHO, good postoperative vision results are when vision reaches the range of 6/18 – 6/6 so it 

can be said that the majority of patients achieved a good visual outcome at 3 months of control.15 

Increased IOP 24 hours after surgery is a common occurrence. The increased IOP will 

return to normal after more than 24 hours. Increased IOP after phacoemulsification surgery can 

occur due to the usage of viscoelastic materials with high molecular weight. Viscoelastic 

materials that had remained in the lens capsule or anterior chamber could also clog the 

trabecular meshwork.16,17 In this study, the mean IOP experienced a slight increase (± 16,21%) 

before and after phacoemulsification surgery. 

Hypertension and diabetes mellitus are the most common systemic comorbidities found 

in senile cataract patients. Many studies have shown that hypertension is associated with the 

development of cataract due to the use of anti-hypertensive drugs. Cumming et al. reported a 

significant association between cataract risk and potassium-sparing diuretics, because these 

types of anti-hypertensive drugs can disrupt electrolyte balance across the lens fiber membrane. 

Several other studies have shown that exposure to beta-blockers can also increase cataract 

formation because it can increase intracellular levels of cyclic adenosine monophosphate, 

resulting in the modification of lens proteins.18,19,20 

A study by Bautista et al. has found that elevated plasma levels of IL-6 and TNF-a occur 

in patients with hypertension, which is closely associated with an intense systemic 
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inflammation resulting in elevated levels of C-reactive protein, hence triggering cataract 

development. Hypertension has also been reported to cause a conformational change in the lens 

capsule, thereby interfering with potassium ion transport in the lens epithelial cells. The results 

of  a study by Ornek et al. demonstrated that hypertensive patients would have significantly 

higher levels of nitrite in their cataract lenses; In which the resulting nitric oxide plays an 

important role in the pathogenesis of human cataract.21 

Diabetes mellitus can affect the clarity of the lens as well as the refractive index and 

amplitude of lens accommodation. When the blood glucose level increases, the glucose content 

in the aqueous humor also increases. Unphosphorylated glucose enters the sorbitol pathway, 

which is another pathway for lens glucose metabolism. Aldose reductase is a key enzyme 

involved in the reduction of glucose to the sugar alcohol sorbitol, which is metabolized to 

fructose by sorbitol dehydrogenase. As the amount of glucose in the lens increases, relatively 

more of the sorbitol pathway is activated, causing sorbitol to accumulate. Poor lens permeability 

to sorbitol results in retention of sorbitol in the lens. In addition to sorbitol, increased fructose 

levels in the lens increase the osmotic pressure, making the lens attract more water. Initially, 

the lens energy-dependent pump is able to compensate, but eventually the pump becomes 

overwhelmed, resulting in fiber swelling, disruption of normal cytoskeletal architecture, and 

clouding of the lens.9,20 

This study showed that there was no significant relationship between preoperative and 

postoperative IOP with postoperative phacoemulsification visual acuity (p > 0.05), which 

means that IOP is not a risk factor affecting postoperative phacoemulsification visual acuity. 

These results are in accordance with the studies done by Grzybowski et al. and Jadhav et al., 

where preoperative and 1-day postoperative IOP were also not associated with visual acuity at 

1 month and 3 months after surgery.16,21 

Systemic comorbidities included in this study were hypertension and diabetes mellitus. 

The results of the analysis showed that there was a significant relationship between diabetes 

mellitus and postoperative phacoemulsification visual acuity (p < 0.05), while hypertension did 

not have a significant relationship (p > 0.05). 

 In a study done by Fong et al., diabetics had slower visual acuity improvement rate than 

non-diabetic patients regardless of whether patients were currently suffering from diabetic 

retinopathy complications post-phacoemulsification during 12 months of control. A study by 

Shaikh et al. also showed similar results with 92% of non-diabetic patients achieving normal 

vision at 1 day post-operation and all diabetic patients taking 1 week to achieve normal vision. 

The results of this study showed that patients with a comorbid of diabetes mellitus had a 
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significant relationship to improvement in visual acuity after phacoemulsification, especially 

during 1 day and 1 month of control after phacoemulsification surgery. This can happen because 

diabetic patients undergoing cataract surgery are at risk of experiencing central macular 

thickening, causing macular edema. According to Kelkar et al., cataract surgery itself can affect 

the visual quality of diabetic patients because diabetic patients are more prone to 

keratoepitheliopathy, which includes defects or abrasions of the corneal epithelium that heal 

slowly.22,23,24 

Cystoid macular edema (CMO) is a major cause of poor visual outcome and one of the 

most common complications of cataract surgery in both diabetic and non-diabetic patients. 

According to Liu et al., the pathogenic mechanism of macular edema is macular thickening due 

to postoperative inflammation caused by surgically damaged tissue, damage to the blood-retinal 

and blood-aqueous barriers, or the release of prostaglandins and vascular endothelial growth 

factors. Diabetes mellitus can cause structural and morphological changes in other parts of the 

eye including the cornea, tear film, lens, and retina that results in changes in the visual quality 

of the eyes of diabetic patients.25,26 

The limitation of this study is the incomplete medical record data in the form of IOP 3 

months after phacoemulsification surgery. For further research, it is possible to analyze the 

relationship between IOP for 3 months after surgery and post-phacoemulsification vision. In 

addition, an analysis of the relationship between IOP and the incidence of hypertension in 

patients can also be carried out for further research. 

 

CONCLUSION 

 Diabetes mellitus has a significant relationship with visual acuity a day and a month 

after phacoemulsification surgery. 
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