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Abstract 

Purpose: To compare the clinical profile and morphological pattern of Diabetic maculopathy using 

Optical Coherence Tomography (OCT) in Diabetes mellitus patients with and without Diabetic 

Nephropathy.  

Design: Comparative cross sectional study.  

Materials and Methods: 150 patients were enrolled, their clinical profile and diabetic retinopathy status 

were assessed. Quantitative analysis and morphological pattern of macular edema was compared between 

the patient having diabetic nephropathy and without nephropathy. Diabetic nephropathy was determined 

by patient having microalbuminuria, detected by doing spot urine albumin creatinine ratio.  

Results: Out of 150 patients 66.7% patients with Diabetic Nephropathy and 33.3% without 

microalbuminuria. 50% had moderate NPDR, 22.7% with severe NPDR, 22.7% with PDR, 4.7% with mild 

NPDR changes. Statistical significant difference was seen in better visual acuity (6/6 to 6/18) in patient 

with (28%) and without diabetic nephropathy group (46%). No significant difference was observed in 

maculopathy status between two groups. Duration of diabetes and hypertension showed no significant 

difference with the maculopathy severity. OCT pattern in macular edema between two groups showed no 

significant differences. Mean central foveal thickness in diabetic nephropathy group was 312.62   85.915 

and without diabetic nephropathy was 289   73.748, No significant difference was observed. 

Conclusion: Patient without diabetic nephropathy had good vision. Early stage of diabetic nephropathy in 

the form of microalbuminuria showed no increase in the central foveal thickness. Diabetic nephropathy 

did not influence the morphological pattern of macular edema. 
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Introduction 

In the year 2000, there were around 171 million 

people with diabetes globally, and by 2030, it is 

estimated that this number would increase to 366 

million. The microvascular complications like 

retinopathy, nephropathy, neuropathy are linked to 

the duration of diabetes mellitus, poor glycemic 

control and systolic hypertension. The magnitude 

of damage caused by these microvascular 

complications of diabetes stresses the need for 

sensitive markers of screening for retinopathy and 

nephropathy. The sensitive marker for the 

detection of diabetic nephropathy is to estimate 

excretion of microalbumin in urine; and for the 

detection of diabetic retinopathy (DR), to have a 

fundus evaluation after pupillary dilatation. The 
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concordance of microalbuminuria and DR has 

been well reported in persons with type 1 diabetes; 

however, for type 2 diabetes, there is paucity of 

data especially from population-based studies 

regarding the association of microalbuminuria 

with DR. 

 

Aim of Study 

To compare the clinical profile and morphological 

pattern of Diabetic maculopathy using Optical 

Coherence Tomography (OCT) in Diabetes 

mellitus patients with and without nephropathy. 

 

Inclusion Criteria 

1. Diabetic maculopathy patients (type I and 

type with and without nephropathy 

2. Patients above 18 years of age 

Exclusion Criteria  

1) Treated cases of diabetic retinopathy 

2) Nephropathy due to other causes 

 

Materials and Methods 

Study was conducted in retina clinic in department 

of Ophthalmology outpatient department of 

government T.D. Medical College and Hospital, 

Alappuza. 150 patients who satisfied the inclusion 

criteria were enrolled. Detailed history was 

elicited and complete ophthalmic examination was 

done which included recording the best corrected 

visual acuity, anterior segment examination with 

slit lamp, fundus examination after dilating with 

0.8% of tropicamide and 5% phenylephrine using 

90 dioptre lens. Severity of retinopathy and 

maculopathy were graded according to the 

International Clinical Diabetic Retinopathy and 

Macular Edema Disease Severity Scale. OCT 

scanning of macula was done using Carl Zeiss 

Cirrus HD-OCT model 4000.Using macular cube 

512 × 128 scan, structural changes, central foveal 

thickness, type of pattern of macular edema, 

centre involvement were assessed. Morphological 

pattern of macular edema were classified into 

spongiform type, cystoid, with subretinal fluid, 

taut posterior hyaloid, foveal tractional retinal 

detachment. Patient’s nephropathy status was 

assessed by doing spot urine albumin creatinine 

ratio. According to Kidney Disease: Improving 

Global Outcomes (KDIGO) 2012 guidelines 

patient having microalbuminuria< 30mg/g were 

grouped as without diabetic nephropathy and 

patient having 30 – 300 mg/g or more were 

grouped as patients with diabetic nephropathy. 

Data was analysed using computer software, 

Statistical Package for Social Sciences (SPSS) 

version 16. Statistical differences between the two 

groups were compared with chi square test. For all 

statistical evaluations, probability of value (p 

value), <0.05 was considered significant 

 

Results 

Out of 150 patients enrolled in our study 100 

(66.7%) patients were having microalbuminuria 

(with Diabetic Nephropathy) and 50 (33.3%) were 

not having microalbuminuria (without Diabetic 

Nephropathy).50%(75) of patients were having 

moderate NPDR, 22.7%(34) were having severe 

NPDR, 22.7%(34) were having PDR, and only 

4.7%(7) of the people had mild NPDR 

changes.84%(126) were having severe diabetic 

macular edema, 8.7% (13) moderate and 7.3%(11) 

mild diabetic macular edema 

Maximum number patient were in the age group 

31 to 70 years ( 90%). No statistical difference 

was observed between age and diabetic 

maculopathy patients, though proportion severe 

macular edema was seen more in age of 51 to 70 

years compared to the younger age group 

 

Table 1: Age and Maculopathy 

AGE Diabetic macular edema Chi square P value 

 mild moderate severe 9.308 0.157 

18-30 years 0 0 3 

31-50 years 8 6 41 

51-70 years 3 7 69 

>70 years 0 0 13 
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There is no statistically significant difference observed between duration of diabetes, hypertension and 

diabetic maculopathy. 

Table 2: Duration of Diabetes, Hypertension and Diabetic Maculopathy 

Duration of 

diabetes 

Diabetic maculopathy Chi square P value 

Mild Moderate Severe 7.136 0.308 

1-5 years 1 5 21 

6-10years 2 4 45 

11-15years 4 2 25 

>15 years 4 2 35 

 

Duration of 

hypertension 

Diabetic maculopathy Chi square 

value 

P value 

 Mild Moderate Severe 6.475 0.372 

1-5 years 1 3 17 

6-10 years 0 1 11 

11-15 years 2 0 12 

> 15 years 2 0 11 

 

Table 3: Visual Acuity and patients with and without Diabetic Nephropathy 

Visual acuity Microalbuminuria Chi-square 

value 

p-value 

Present Absent 

N % N % 7.891 0.048 

6/6 to 6/18 28 28 23 46 

6/24 to 6/60 64 64 20 40 

5/60 to 3/60 4 4 3 6 

2/60 to hand movements 4 4 4 8 

Total (N=150) 100 100 50 100 

 

Statistically significant difference in visual acuity 

was seen between two groups of maculopathy 

patients. Patient with better VA (6/6 to 6/18) were 

seen more in patient without diabetic nephropathy 

group (46%) compared to patient with 

nephropathy (28%). Patient with VA of 6/24 to 

6/60 was seen more in patients with diabetic 

nephropathy. Patient with poor VA (5/60 to hand 

movements) could not be compared since the 

number of patient in this group was less. 

 

Table 4: Severity of Diabtic Retinopathy and Maculopathy 

Retinopathy Maculopathy Total Chi-

square 

value 

P-value 

Mild 

DME 

Moderate 

DME 

Severe 

DME 

Mild NPDR 6 1 0 7 76.539 0.000 

Moderate NPDR 5 10 60 75 

Severe NPDR 0 2 32 34 

PDR 0 0 34 34 

Total 11 13 126 150 

 

When the severity of retinopathy increased severity of macular edema also increased. In our study mild 

NPDR patient did not have severe DME, and PDR patients showed severe DME  

 

Table 5: Diabetic Maculopathy and Diabetic Nephropathy 

Diabetic macular 

edema (DME) 

Microalbuminuria Chi-square 

value 

p-value 

Present Absent 

N % N % 3.716 0.156 

Mild DME 3 3 2 4 

Moderate DME 11 11 1 2 

Severe DME 86 86 47 94 

Total 100 100 50 100 
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Severity of maculopathy in both groups were similar, no significant statistical difference was observed 

between patient with and without diabetic nephropathy 

 

Table 6: OCT pattern of Diabetic Maculopathy in patient with and without Diabetic Nephropathy 

 

 

 

 

 

 

 

 

 

There is no statistical difference seen in all five pattern of macular edema, between the two groups observed 

in our study. 

 

Table 7: Central foveal thickness and patient with and without Diabetic nephropathy 

Microalbuminuria Central foveal thickness(CFT) P value 

N Mean Std. Deviation 0.16 

Present 100 312.62 85.915 

Absent 50 289.66 73.748 

 

Mean central foveal thickness in patients with DN was 312.62   85.915 and patient without DN was 289   

73.748. No significant difference was observed between patients with and without nephropathy 

 

Table 8: Centre involving edema in patients with and without Diabetic nephropathy 

Center involving 

edema 

Microalbuminuria Chi-square 

value 

p-value 

Present Absent 

N % N % 0.103 0.749 

Present (n=127) 84 84 43 86 

Absent (n=23) 16 16 7 14 

Total  (n=150) 100 100 50 100 

No significant difference was seen in centre involving edema between patients with and without diabetic 

nephropathy. 

 

Discussion 

In our study, age did not show statistically 

significant correlation in both groups with 

maculopathy, which was in concurrence with 

study done by  Teiko Yamamoto, Satoshi Iimuro 

et.al.
1
 However in our study severe form of 

maculopathy was seen in older group patients 30 

to 70 years of age, Which was in concurrence with 

the study done by Klein et.al., higher rates of 

maculopathy were found in the presence of non-

proliferative diabetic retinopathy in older as 

compared to younger subjects.
2
 Age-corrected 

prevalence rates suggest that there is no definite 

age interaction with duration of disease.
3
The 

Diabetes Control and Complications trial reported 

that the cumulative incidence of severe non-

proliferative retinopathy and proliferative 

retinopathy increased with increasing duration of 

diabetes
4
 Klein et al. also showed that there was 

an increase in the prevalence of any type of 

retinopathy, or proliferative retinopathy, with 

increasing duration of diabetes.
5,6

 They also 

reported that the duration of diabetes was a 

significant risk factor for the development of 

macular edema in older patients.
7
 However in our 

study we were not able to show significant 

OCT PATTERN Microalbuminuria P-

Value Total Present Absent 

N=150 Count 

(N=100) 

% Count 

(N=50) 

% 

Spongiform 41 29 29 12 24 0.56 

Cystoid 72 44 44 28 56 0.13 

Subretinal fluid 18 13 13 5 10 0.62 

Taut posterior hyaloid 1 1 1 0 0 0.48 

Fovealtractional retinal 

detachment 

1 1 1 0 0 0.48 
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association of diabetic maculopathy with duration 

of diabetes mellitus and hypertension, which 

could be due to smaller sample size of my study.
 

Duration of hypertension and severity of 

maculopathy did not show any significant 

association in my study. To my best knowledge 

there was no prior report between the correlation 

of duration of hypertension and diabetic 

maculopathy. However United Kingdom 

Prospective Diabetes Study reported that the 

occurrence of retinopathy was associated with 

higher systolic blood pressure
8
, and Cahill et al. 

reported that the incidence of retinopathy was 

associated with systemic hypertension in patients 

diagnosed after the age of 70 years
9
. Other study, 

however, showed that the blood pressure was not 

significantly correlated with the incidence or 

progression of retinopathy in the older onset 

group.
10

 

Presence of microalbuminuria doesn’t have any 

significant association with the severity of 

retinopathy or maculopathy in my study, which is 

in concurrence with the study by Erasmus et al 

concluded that concluded that microalbuminuria 

may not predict retinopathy and occurs 

independently from either glycaemic control or 

elevated blood pressure levels
11

. 

The Wisconsin Epidemiologic Study of Diabetic 

Retinopathy group reported that the incidence of 

macular edema increased significantly with 

increasing severity of retinopathy.
12 

The data from 

the present study also show that increase in 

severity of retinopathy proportionately showed 

increase in severity of macular edema. Although 

diabetic macular edema can be seen at any level of 

diabetic retinopathy, an increasing diabetic 

retinopathy severity has been associated with an 

increasing prevalence of diabetic macular 

edema.
13,14 

About the OCT pattern of macular 

edema in the study, no single type of pattern of 

edema were significantly associated with presence 

or absence of diabetic nephropathy. Even though 

in our study patient without diabetic nephropathy 

had more cystoid edema pattern compared with 

diabetic nephropathy group. In a relation to our 

study done by Nam Kyun Koo, et al on 

relationship of morphology of DME and renal 

dysfunction it was found that subretinal fluid type 

of edema was seen in high proportion with patient 

having microalbuminuria.
15

 

 

Conclusion 

Age does not have influence on the severity of 

diabetic maculopathy, patient without diabetic 

nephropathy has better quality of vision. Duration 

of hypertension doesnot have influence over 

diabetic maculopathy. Early stage of diabetic 

nephropathy in the form of microalbuminuria does 

not increase the macular edema, so good control 

of renal status is necessary in diabetic patients. 

Diabetic nephropathy doesnot have any unique 

pattern of macular edema. Retarding the 

progression of diabetic retinopathy will reduce the 

severity of diabetic maculopathy. 
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