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ABSTRACT 

Background: Hemodialysis (HD) is a life-sustaining therapy for patients with end-stage renal 

disease(ESRD), and it is usually associated with systemic and ocular complications. These ocular 

manifestations, if unrecognised, can significantly impair quality of life.  

Objective: To evaluate the prevalence and the spectrum of ocular manifestations among patients 

undergoing HD at a tertiary care centre.  

Methods: A prospective cross-sectional study was conducted among 72 patients on regular HD. 

Comprehensive ophthalmic examinations, including visual acuity, intraocular pressure, slit-lamp, 

and fundus evaluations, were performed. Cataract grading, diabetic retinopathy staging, and 

hypertensive retinopathy assessment were documented. 

 Results: A total of 144 eyes were examined. The mean age was 58.7 ± 6.7 years, with a male 

predominance (70.8%). Cataract was the most common anterior segment finding, present in 56.9% 

of eyes, predominantly nuclear sclerosis. Pseudophakia was observed in 13.2%. Posterior segment 

findings included diabetic retinopathy in 25% (18.1% NPDR, 6.9% PDR) and clinically significant 

macular oedema in 4.2%. Hypertensive retinopathy was highly prevalent, affecting 77.7% of eyes, 

with Grade 1 changes most frequent. Cup-to-disc ratio >0.5 was noted in 6.9% of eyes. Ocular 

morbidity was significantly associated with systemic comorbidities, particularly diabetes mellitus 

and hypertension.  

Conclusion: Ocular manifestations are highly prevalent in HD patients, with cataract, hypertensive 

retinopathy, and diabetic retinopathy being the most common. These findings underscore the 

importance of routine ophthalmic screening in this vulnerable population to facilitate early detection 

and intervention, thereby preventing vision-related morbidity. 

 

Keywords: Hemodialysis, Cataract, Diabetic Retinopathy, Hypertensive Retinopathy, 

Ophthalmology. 

 

INTRODUCTION 

 

Hemodialysis(HD) is essential for managing patients with renal failure due to conditions like chronic kidney disease 

(CKD), acute kidney injury (AKI), and systemic disorders such as autoimmune diseases and sepsis (1). While it 

effectively removes toxins, excess fluid, and electrolytes, hemodialysis can induce significant physiological and 

metabolic changes that affect multiple organ systems, including the eyes (2). 

The eye, being highly vascular and metabolically active, is particularly susceptible to hemodynamic shifts, oxidative 

stress, and biochemical disturbances induced by hemodialysis. These factors, combined with pre-existing 

comorbidities such as diabetes, hypertension, and systemic inflammation, contribute to a diverse spectrum of ocular 

manifestations in hemodialysis patients (3). These manifestations may involve the anterior segment (e.g., dry eye 

syndrome, corneal oedema, and conjunctival calcification), the posterior segment (e.g., hypertensive retinopathy, 

diabetic retinopathy, and macular oedema), and the optic nerve (e.g., ischemic optic neuropathy) (4)(5). 

Patients undergoing hemodialysis for conditions other than CKD may present unique ocular challenges. For example, 

AKI patients on temporary hemodialysis may experience transient ocular changes, while those with systemic vasculitis 
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may have ocular inflammation as a direct manifestation of their underlying disease (3)(6). Despite the diverse 

etiologies and clinical presentations, the common denominator is the physiological stress of dialysis, which can 

exacerbate or unmask ocular conditions (7). 

Previous studies have predominantly focused on CKD-associated ocular manifestations, with limited literature 

addressing the broader spectrum of ocular changes in patients undergoing hemodialysis for various conditions (8). 

Moreover, many of these studies are retrospective or narrowly focused on specific ocular pathologies, leaving a gap 

in understanding the full range of ocular involvement in this population (9). 

This study aims to address this gap by systematically evaluating the prevalence and patterns of ocular manifestations 

in patients undergoing hemodialysis for diverse conditions. By correlating these findings with clinical and biochemical 

parameters, the study sought to identify potential risk factors, provide insights into the pathophysiological 

mechanisms, and emphasise the importance of regular ophthalmic evaluations (10). Early detection and timely 

management of ocular conditions in this patient population are critical for preserving vision and improving overall 

quality of life (11). 

 

METHODOLOGY 

 

A prospective cross-sectional study was conducted among 72 patients undergoing hemodialysis at a tertiary care centre 

in India from January 2024 to April 2024, following approval from the Institutional Human Ethical Committee. 

Patients of ≥18 years undergoing regular hemodialysis for  ≥3 months were included in the study. Patients with a 

history of ocular trauma or surgery within the past 6 months were excluded from the study. 

Written informed consent was obtained from all participants of the study. Basic demographic data, duration of 

hemodialysis, and history of comorbidities like diabetes mellitus, hypertension, and cardiovascular diseases were 

collected from the participants. Best-corrected visual acuity (BCVA) was charted using Snellen’s chart and converted 

to Logarithm of the Minimum Angle of Resolution (LogMAR) for statistical analysis. Intraocular pressure (IOP) was 

measured with a non-contact tonometer (NCT). Colour vision was documented using the Ishihara Colour Vision Chart. 

Anterior segment evaluation was done using Slit lamp biomicroscopy, and fundus examination was done using indirect 

ophthalmoscopy.  

The collected data were compiled in a Microsoft Excel sheet. Statistical analysis was performed using SPSS Statistical 

software( IBM SPSS Software Version 26). All the categorical data were presented as a percentage. The Shapiro–

Wilk test was used to determine the distribution of the continuous data. Mean and standard deviation were calculated 

in the data with a normal distribution.  

 

RESULTS 

 

A total of 144 eyes of 72 patients undergoing hemodialysis were included in the study. The average age of the study 

population was 58.76 ± 6.74. Out of the total 72 patients, 70.8% were male and 29.2% were female. Diabetes Mellitus 

was present in 59.7 %, systemic hypertension in 77.8%, and CKD in 91.7%. The average Visual acuity within the 

study population was 0.67 ± 0.65 as per LogMAR notations. Colour vision was normal among 59.7% and defective 

in 40.3%. Intraocular Pressure averaged at 14.56 ± 3.60 mmHg, with 86.8% within the normal range. These findings 

are summarised in Table 1 

Table 1 Demographic and Clinical Characteristics of Hemodialysis Patients 

Parameter Count/Percentage 

Age 58.76 ± 6.74 

Sex          Male 51 (70.8%) 

                Female 21 (29.2%) 

Systemic Comorbidities     

                           T2DM 

 

43 (59.70%) 

                            HTN 56 (77.80%) 

                            CKD 66 (91.70%) 

Visual Acuity 0.67 ± 0.65 

Colour Vision   Normal 86 (59.7 %) 

                         Defective 58 (40.3%) 

Intraocular Pressure 14.56 ± 3.60 mmHg 
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                   < 10 mmHg 9 (6.3%) 

                   10-15 mmHg 78 (54.1%) 

                   16-20 mmHg 47 (32.7%) 

                    >20 mmHg 10 (6.9%) 

 

Anterior segment examination showed Nasal pterygium in 6 eyes(4%), and Shallow Anterior Chamber in 8 

eyes(5.6%). Lens was clear in 43 eyes(29.9%), cataract changes in 82 eyes(56.9%), and Pseudophakia in 19 

eyes(13.2%). Nuclear Sclerosis Grade 1 was the most common type of cataract change noted in 56 eyes(38.9%) 

followed by Nuclear Sclerosis Grade 2 in 11 eyes(7.6%), Nuclear Sclerosis Grade 3 in 1 eye(0.7%), Nuclear Sclerosis 

Grade 4 in 5 eyes(3.5%), and Posterior Subcapsular Cataract in 9 eyes(6.2%). The findings are summarised in Table 

2 and Figure 1. 

Table 2 Anterior Segment Findings Among Hemodialysis Patients 

Anterior Segment Findings Count 

Pterygium 6(4%) 

Shallow AC 8(5.6%) 

Clear Lens 43(29.9%) 

Pseudophakia 19(13.2%) 

Nuclear Sclerosis 1 56(38.9%) 

Nuclear Sclerosis 2 11(7.6%) 

Nuclear Sclerosis 3 1(0.7%) 

Nuclear Sclerosis 4 5(3.5%) 

Posterior Subcapsular Cataract 9(6.2%) 

 

 
Figure 1 Lens Status Observations in Hemodialysis Patients  

 

Fundus examination showed 45.8% eyes with a normal Cup to Disc ratio of 0.2-0.3:1. 6.9% eyes had a Cup to Disc 

ratio of more than 0.5:1.(Figure 2) Foveal reflex was present in 27.8% and absent in 43.1% eyes. Diabetic retinopathy 

was observed in a significant subset, with 18.1% showing non-proliferative diabetic retinopathy (NPDR) and 6.9% 

having proliferative diabetic retinopathy (PDR). Clinically Significant Macular Edema (CSME) was seen in 4.2% of 

the group. (Figure 3) 
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Figure 2 Cup-to-Disc Ratio (CDR) Distribution in Hemodialysis Patients  

 

 

 
 

Figure 3 Macular Findings in Hemodialysis Patients 

Hypertensive retinopathy changes are noted in 77.7% eyes. Grade 1 Hypertensive Retinopathy is noted in 47.2% eyes, 

followed by grade 2 and grade 3 hypertensive retinopathy noted in 19.4% and 11.1% eyes, respectively. (Figure 4) 

 
Figure 4 Retinal Vessel Changes in Hemodialysis Patients  
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DISCUSSION 

 

HD involves removing excess body water and metabolic waste. As a result, body fluid volume, solute concentration, 

and osmotic pressure decrease after the procedure of HD. HD patients frequently harbour systemic comorbidities such 

as diabetes mellitus and hypertension, which are independently associated with significant ocular morbidity. The 

dynamic, hemodynamic and osmotic fluctuations associated with dialysis further exacerbate these risks, resulting in a 

higher prevalence of retinal vascular disease, macular alterations, glaucoma, cataract progression, and ocular surface 

disorders. Recent evidence indicates that diabetes-related retinopathy, hypertensive vascular changes, and dry eye 

disease occur more commonly and with greater severity in HD populations compared to non-dialysis counterparts 

(12)(13)(14). These findings suggest that ocular manifestations in HD patients are not isolated complications but 

instead reflect a convergence of systemic vascular stress, metabolic dysregulation, and treatment-related physiological 

shifts. Our study evaluated the spectrum of ocular findings among patients undergoing HD, focusing on both anterior 

and posterior segment changes. Our findings highlight that ocular morbidity in this population is multifactorial, closely 

linked with systemic comorbidities such as diabetes mellitus and hypertension, and compounded by the chronic 

metabolic alterations associated with CKD. 

The anterior segment analysis revealed a predominance of cataract changes (56.9%), primarily nuclear sclerosis, with 

pseudophakia present in 13.2% of cases. These results are consistent with recent studies, which have documented 

accelerated cataractogenesis in dialysis patients, largely attributed to oxidative stress, uremia, and systemic 

comorbidities. The relatively high proportion of pseudophakia in our cohort also reflects the increased need for cataract 

surgery in this population(15) (16).  

Posterior segment findings were particularly significant, with DR seen in 25% of eyes (18.1% NPDR and 6.9% PDR) 

and clinically significant macular oedema (CSME) in 4.2%. These figures are comparable to the prevalence reported 

in a study from India by Kaushik et.al. (17), which found a 23.33% prevalence of DR related conditions among 

hemodialysis patients. However, our findings differ slightly from those of Kameda et.al. (18), who reported higher 

rates of advanced DR in a Japanese cohort, likely reflecting differences in baseline diabetes control and duration of 

dialysis.  

Hypertensive retinopathy was another notable finding, present in 77.7% of eyes, with Grade 1 changes being most 

common. This high prevalence underscores the interplay between systemic hypertension and microvascular alterations 

in the retina. Similar results were observed by Chillo et.al.(19), who reported that nearly two-thirds of dialysis patients 

showed hypertensive retinal changes. These vascular changes are important not only as ocular morbidity but also as 

potential indicators of systemic vascular burden. 

The cup-to-disc ratio (CDR) analysis indicated that most patients had a normal CDR, with only 6.9% showing a ratio 

>0.5. Although this suggests that glaucomatous optic neuropathy was uncommon in our group, ongoing monitoring is 

essential because dialysis-related fluctuations in intraocular pressure have been observed in previous studies (20)(21).  

Strengths of our study include a well-defined cohort with comprehensive ophthalmic evaluation and detailed 

documentation of both anterior and posterior segment findings. The sample size of 144 eyes provides a reliable 

overview of ocular changes in this population. However, several limitations must be acknowledged. First, the cross-

sectional design limits our ability to establish causal associations between dialysis duration and ocular findings. 

Second, a lack of detailed systemic biochemical parameters, such as HbA1c or serum phosphate, restricts deeper 

correlation with ocular outcomes. Third, being a single-centre study, the findings may not be generalizable across 

diverse patient populations.  

 

CONCLUSION 

 

Our study reinforces the high prevalence of ocular comorbidities among patients undergoing hemodialysis, 

particularly cataract, diabetic retinopathy, and hypertensive retinopathy. These findings emphasise the importance of 

regular ophthalmic screening in this vulnerable population, as early detection and management can prevent significant 

visual morbidity. Future longitudinal, multicenter studies integrating systemic biochemical data and dialysis duration 

could provide further insights into the pathophysiological links between renal disease and ocular health. 
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