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Abstract

Purpose: To describe the retinal lesion features among patients with diabetes mellitus on hemodialysis 
at the central Bach Mai hospital.
Materials and methods: An observational study was applied, 44 eyes of 23 diabetes patients with 
hemodialysis was recruited. Data was collected including personal information, routine eye 
examination, taking color fundus photography, OCT, OCTA to find out the retinal lesions.
Results: The average age of study participants was 62.9 ± 8.9. 56.6% were male, the average duration 
of diabetes was 16.73 ± 8.32 years; the majority of eyes with vision impairment accounted for 68.2%; 
the prevalence of eyes with macular edema were 27.3%; central retinal thickness measured on average 
OCTA was 256.63 ± 125.83 µm; 9/44 eyes have anemia (ischemia) on OCTA image.
Conclusion: The retinal damage of diabetic patients on hemodialysis was severe. It is important to take 
the retinal examination with OCTA routinely can help diagnose, detect the retina lesions and prevent 
severe eye complications.
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Introduction
The prevalence of Diabetes Mellitus (DM) has been increasing
rapidly in Vietnam as well as in the world [1-2]. Additionally,
Chronic Kidney Disease (CKD) is also increasing being
recognized as a global public health problem [3]. In patients
with diabetes mellitus on hemodialysis, the eye (retinal) lesions
are more severe [4]. This is group of patients with many
difficulties in following and treatment, especially
contraindications in fluorescein of angiography. However, there
were very few studies on the effects of hemodialysis on retinal
complications, such as changes in retinal thickness, retinal
ischemia and macular edema, and results were variable [5-7].

Diabetic hemodialysis patients have severe systemic
conditions. Although the eye lesions are not life threatening,
but it would reduce quality of life. However, the research on
the retinal lesion among diabetic patients was largely lacking.
The examination routinely can help diagnose, detect the retinal
lesions and prevent severe eyes complications. Therefore, we
conducted this research to describe the retinal lesion features
on OCTA in patients with diabetes mellitus on hemodialysis at
the central Bach Mai Hospital.

Materials and Methods

Study subjects
From September 2020 to September 2021, a cross-sectional
study was conducted to collected data from 23 diabetic
hemodialysis patients with 44 eyes. The patients were
diagnosis as diabetic hemodialysis patients by physicians at
Center of Nephrology Urology and Dialysis, Bach Mai
Hospital, a central general facility. All study participants were
asked to get agreement for participation. We excluded patients
those were too old, weak (physical disabilities), difficult to
participate for examination. To control confounders, we also
excluded the opacity of transparent structures (corneal scarring,
grade IV cataracts, vitreous hemorrhage 3+) and difficulty
dilating pupils.

Study variables and data collection methods
Data was collected from patients including demographic
characteristics and examination checklists. Demography
variables were age, gender, type of diabetes, duration of
diabetes and dialysis time.

All patients were examined to best corrected visual acuity with
Snellen chart. Anterior segment examination was applied by
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slit-lamp for cornea, anterior chamber and iris, lens situation. 
In addition, (retina was checked by bio microscopy with Volk 
90D) posterior segment examination was by slit-lamp and 
ophthalmoscopy with Volk 90D lenses to identify retinal 
lesions and (grading) stage of diabetic retinopathy. Colour 
fundus photography by OCT and OCTA were performed. 
General examinations for all patients were done, including 
blood pressure, blood glucose and HbA1C.

Data analysis
All data was cleaned then entered using SPSS software to 
analysis. Descriptive analysis was used to display frequency 
and percentage of main indicators regards to diabetic 
retinopathy.

Macular edema was diagnosed based on the criteria of ETDRS 
[8], including

• Retinal thickening within 500 µm from the central point.
• Hard exudate within 500 µm from the central point, 

associated with adjacent retinal edema (edema may be 
outside the 500 µm limit).

• The thick retina was ≥ 1 disc diameter, within 1 disc  
diameter from the centre.
Classification of diabetic macular edema was by ICO [9] to

Figure 1. Distribution of time at diagnosis as diabetes.

Of the 23 studied patients, most of the patients had diabetes for 
more than 15 years (10 people, 43.5%). There was one patient 
(4.3%) with diabetes under 5 years (Figure 2).

Figure 2. Distribution of dialysis time.

In our study, the number of patients with dialysis time of less 
than 5 years was 15 (65.2%). The group of patients with 6-10 
years of dialysis time was 7 (30.4%). The group of patients 
with dialysis time of 11-15 years is the least, with 1 patient 
(4.3%). None of the patients had dialysis more than 15 years.

Features of retinal lesions on OCTA
Table 1 shows that the prevalence of diabetic retinopathy was 
high, accounted for 75% of study participants. Majority of 
diabetic retinopathy patients was mild (36.4%). The percentage 
of patients with proliferative Diabetic Retinopathy (DR) was 
low (6.8%). In addition, 9/44 eyes have anemia (ischemia) on 
OCTA image.

Retinal lesions Number of eyes Rate (%)

Non (apparent) DR 8 18,2

Diabetic retinopathy Mild 16 36,4

Moderate 11 25,0

Severe 6 13,6

Proliferative DR 3 6,8
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three levels as mild, moderate and severe (Table 2).

Ethical consideration
The study was approved by the Scientific Research Council at 
Hanoi Medical University and official agreement by Rector 
Board of Bach Mai Hospital in 2021. All patients were asked 
to sign a written inform consent. All data were confidential for 
research purpose only.

Results

Characteristics of study participants
Among 23 study participants, the majority of the patients were 
males (56.6%). More than half of them were over 60 years old, 
in which 43.6% aged from 61 to 70 years old. Average age of 
the patients was 62.9 ± 8.9 years, ranged from 48 to 83 years 
old.

In the study of visual acuity characteristics of the group of 
patients, 19 eyes (43.2%) were low vision, 11 eyes (25%) were 
blind, and only 6 eyes (13.6%) have normal vision (Figure 1).
Table 1. Distribution of retinal lesions.

Total 44 100



The Table 2 shows that the prevalence of patients had eyes 
with macular edema were 27.3%. None of the patients had 

Table 2. Prevalence of Diabetic Macular Edema (DME).

Diabetic macular edema Number of eyes Rate (%)

No DME 32 72,7

Mild 4 9,1

DME Moderate 6 13,6 27,3

Severe 2 4,6

Diabetic cystoid macular edema 0 0,0

Total 44 100

The Table 3 presents the central retinal thickness. The 
average level of central retinal thickness measured on OCTA 

Table 3. Central retinal thickness.

Thickest Thinnest Mean ± SD

Central retinal thickness 929 181 265,63 ± 125,83

Table 4 displays characteristics of the central avascular zone. 
The surface area size of 44 eyes in the study was 0.6 ± 0.15 

Table 4. Characteristics of the central avascular zone.
Characteristics of the central avascular zone Average area

Surface Area 0,6 ± 0,15 (mm²)

Circumference 3,4 ± 0,62 (mm²)

Center area 0,63 ± 0,064 (mm²)

Table 5. Density of blood vessels in the surface of the retina.

Central 4,41 ± 2,1 0,3-11,6

Peri central 12,59 ± 2,96 2,9-18,6

Total 12,44 ± 2,25 6,6-17,3

In our study, the average density of blood vessels in the central
area was 4.41 ± 2.1 (mm/mm²), the average density of the peri-
central area was 12.59 ± 2.96 (mm/mm²) and the combined
mean vascular density was 12.44 ± 2.25 (mm/mm²).

Discussion
Of the 23 studied patients, most of the patients had diabetes for
more than 15 years (43,5%). The average time of diabetic
diagnosis was 16,73 ± 8,32 years, similar to the study by
Kameda (2020) at 17,4 ± 8,8 years [10] and Takamura (2020)
at 16,18 ± 9,03 years [11]. However, the average time of

diagnosis was higher than that in some national studies such as
the author Nguyen Thi Lan Anh (8,98 ± 6,76 years) [12],
Nguyen Thi Ngoc Han (5,8 ± 4,9 years) [13]. This difference
can be explained by our study subjects were diabetic patients
with end-stage renal failure one of the complications of
diabetes. These complications only occur after has had diabetes
for a relatively long time. So, it is appropriate to have the
highest rate of patients with diabetes with chronic kidney
failure in our study with the longest duration of diabetes.

In our study, the number of patients with dialysis time of less
than 5 years was 15 (65.2%). Diabetic patients with late-stage

Tuan Anh/Trong Van/Tam, et al.

J Clin Ophthalmol 2022 Volume 6 Issue 3556

diabetic cystoid macular edema.

was 265.63 ± 125.83 µm, of which the thickest was 929 µm 
and the thinnest was 181 µm.

mm², and the circumference area was 3.4 ± 0.62. mm² while the 
central region measures 0.63 ± 0.064 mm² (Table 5).

Mean ± SD (mm/mm2) Minimum-maximum



± 9,96 µm and the study by Auyanet, et al. was 245,28 ± 52,21 
µm [25].

Our study had some limitation. Firstly, the sample size was not 
representative for all diabetic patients with retinopathy then we 
could not generalize for all population. Secondly, we cannot 
anticipate risk factors for diabetic retinopathy to recommend 
for appropriate measures. These limitations should be solved 
out when we conduct a larger sample size and analytical 
method.

Conclusion
The retinal damage in patients with diabetes mellitus on 
hemodialysis was very diverse. The rate of severe lesions was 
also much higher than that of diabetes patients in the 
community. The retinal examination with OCT, OCTA can 
help diagnose, quantify macular edema, macular thickness and 
are also the gold standard for diagnosing the stage (grading) of 
diabetic retinopathy with clinical examination by 
ophthalmoscopy. Therefore, follow-up and examination 
routinely can detect the retina lesions, prevent severe eye 
(ophthalmic) complications and improve the quality of life for 
this special group of patients.
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renal failure requiring dialysis are most common in the early 
years of the combination of the two diseases. Over time, the 
number of patient’s decreases, end-stage renal disease as well 
as diabetes is incurable diseases, and the number of patients 
decreases over time with both diseases that may be related to 
life expectancy of the patient.

The prevalence of diabetic retinopathy in our study was high at 
75%. It is higher than previous studies such as Micheal, et al. 
71% [14], Tomic, et al. 64% [15], much higher than that in 
review of 35 studies by the study by Yau J.W.Y, et al. in 
(34.6%) [16], El-Menyar, et al. in (45%) [17]. According to 
reports of domestic and international studies, the prevalence of 
diabetic retinopathy is very different. The rate of diabetic 
retinopathy encountered in our study was higher than previous 
studies because our study participants were diabetic patients 
with end stage chronic renal failure [18], having higher the 
average time of diagnosis of the disease. The percentage of 
patients with proliferative diabetic retinopathy in our study was 
lower than that in the study by Lee, et al. in 2014 (6.8% vs. 21, 
6%) [19]. In sum, the high percentage of patients having 
diabetic retinopathy at the end-stage chronic renal failure in 
our study indicates a common pathological change in the renal 
vasculature as well as the patient’s retina [20]. Our finding 
implies that to reduce the risk of blindness in patients with 
diabetes, patients need to be examined early, closely 
monitored, regularly and promptly treated for the retina’s 
damage.

Diabetic macular edema
Macular edema is a major cause of vision loss for diabetic 
patients and can occur at any stage of the disease [21]. The 
prevalence of patients had eyes with macular edema in our 
study was 27.3%. This rate is higher than that of the research 
results of Nguyen Thi Lan Anh of 7.4% [12], Nguyen The 
Vinh of 8% [22], Nguyen Thi Ngoc Han of 8,1% [13] and 
Varma, et al. of 10,4% [23] A review study by Yau J.W.Y, et al. 
in 2012 from 35 studies among 22.896 diabetic patients period 
1980-2008 found that the prevalence of macular edema was 
6.81% [16]. It can be explained by the longer duration of 
diabetes in the patients in our study. For example, in our study, 
the average time of diagnosis as diabetes was 16,73 ± 8,32 
years, meanwhile in the study by Nguyen Thi Lan Anh, the 
time was 8,98 ± 6,76 years, by Nguyen Thi Ngoc Han it was 
5,8 ± 4,9 years.

However, Azem et al reported the macular edema among 
diabetic patients with chronic renal failure on dialysis was 
47,5% [24], that is higher than the prevalence in our study. It 
can be different of study participants. In Azem’s study, 100%
patients had diabetic retinopathy, while the patients having eye 
with retinal lesions was 81.8% in our study.

Central retinal thickness
The average level of central retinal thickness on OCTA in our 

study was 265.63 ± 125.83 µm. The finding was similar to the 
study by Emre, et al. when they also found central retinal 
thickness at average level among diabetic patients was 255,48
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