
*Corresponding author: Chantal Nanfack Ngoune, Department of 
Ophthalmology, Faculty of Medicine and Biomedical Sciences, University of 
Yaounde I, Cameroon, Tel: +237 699878192; E-mail: cngoune2001@yahoo.fr

Citation: Kagmeni G, Ngoune CN, Mvilongo CT, Nsala SN, Noche CD (2022) 
Macular Thickness Measurement in Diabetic Patients Using Optical Coherence 
Tomography in Yaounde. J Ophthalmic Clin Res 9: 096.

Received: June 15, 2022; Accepted: June 27, 2022; Published: July 04, 2022

Copyright: © 2022 Kagmeni G, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits un-
restricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited.

Introduction
 The two main vision-threatening retinal complications of diabe-
tes are severe diabetic retinopathy and diabetic maculopathy. Assess-
ment of macular thickness is important, as macular edema is a leading 
cause of blindness in patients with diabetes [1,2]. Clinical diagnosis 
of diabetic macular edema is based on the biomicroscopic examina-
tion of the fundus by observing retinal thickening and/or the presence 
of dry exudates and hemorrhages in the macular region. Clinical di-
agnosis of retinal thickening is only possible for thickness increases 
greater than 1.6 times the normal. Optical Coherence Tomography 
(OCT) provides objective and reproducible measurements of retinal 
thickness and is increasingly used to detect macular thickness abnor-
malities in diabetics [3]. OCT differentiates two groups of macular 
thickness abnormalities: macular thinning [4] and macular thickening 
[5]. This study aimed to determine the macular thickness of diabetic 
patients from Cameroon and the associated factors related to these 
abnormalities.

Materials and Methods
 In this cross-sectional non-comparative study, we measured the 
macular thickness of diabetic patients at the Yaounde University 
Teaching Hospital between November 2020 and July 2021. The study 
was conducted following the tenets of the Declaration of Helsinki. 
The institutional Ethical review board of the faculty of medicine and 
biomedical sciences (FMSB) of the University of Yaounde I approved 
the study (Number 272/UYI/FMSB/RDRC/DAASB/CSD). Written 
informed consent was obtained from each patient after explanation of 
the procedure.

 All diabetic patients who consented to participate in the study were 
included. Exclusion criteria were: eyes with cloudy media, history of 
panretinal photocoagulation, cataract surgery less than three months 
ago, macular holes, severe myopia (≥6 diopters), and age-related 
macular degeneration. Diabetic characteristics, namely the type of di-
abetes, duration of disease, glycated hemoglobin, current treatments, 
and co-morbidities (hypertension, renal insufficiency, and pregnan-
cy), were obtained from the patient’s medical record. Ophthalmolog-
ical examination (distance visual acuity, intra ocular pressure, fundus 
examination, and fundus photograph) enabled us to obtain the clinical 
parameters. Macular thickness measurement was performed with a 
Maestro 3D spectral domain OCT in radial slices. Quantitative analy-
sis was done by the macular mapping software, which automatically 
calculated the mean value of the macular thickness in different sectors 
of the ETDRS macular grid. A central macular thickness of 229 ± 24 
μm was considered normal, which corresponds to the reference value 
for the Maestro 3D spectral domain OCT device [6]. Macular thick-
ness abnormalities were identified as macular thickening (subclini-
cal ME, significant diabetic macula edema, pericentral ME, diffuse 
or localized) and macular thinning. Subclinical macular edema was  
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Abstract 
Objective: To determine the mean central macular thickness of dia-
betic patients as well as the frequency of macular thickness abnor-
malities and the factors associated with them.

Methodology: A prospective study was done from February to May 
2021 at the University Teaching Hospital Yaounde. Analyzed param-
eters were age, gender, diabetes type, duration and treatment, gly-
cemic control, fundus examination, and central macular thickness 
measured by optical coherence tomography. Data analysis was 
performed using Epi Info version 7.2.26 and Excel 2013, and com-
parisons were made with chi-squared and Pearson tests with a sig-
nificance level of 5% (p<0.05).

Results: 85 diabetic patients were included (165 eyes). The mean 
age was 57.4 ± 9.4 years. The mean central macular thickness was 
229.6 ± 53.8 µm. Optical coherence tomography detected a retinal 
abnormality in 78.2% of the eyes compared with 8.5% on fundosco-
py. Abnormalities of macular thickness included perifoveolar thick-
ening, macular thinning, subclinical macular edema and significant 
macular edema.

Conclusion: Optical coherence tomography has allowed the early 
detection of subclinical macular edema in our population.

Keywords: Diabetic retinopathy; Macular edema; Optical coherence 
tomography; Retinal neurodegeneration
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considered according to the Diabetic Retinopathy Clinical Research 
Network [7] as a central focal spot thickness on OCT between 225-
299 μm and the absence of macular edema on a slit lamp. Perifove-
olar edema was considered to be any thickening in the circular area 
of 1 mm in diameter around the macula’s central point. Clinically 
significant macular edema, as defined by the ETDRS, was any retinal 
thickening and/or exudates reaching the center of the macula, or reti-
nal thickening and/or exudates located within 500µm of the center of 
the macula but not reaching it, or retinal thickening with an area of 
1DP or more located at least partially within 1DP of the center of the 
macula [8]. Macular thinning was defined as any macular thickness 
less than 205 µm

Statistical Analysis

 Qualitative variables were reported as a number (%). Quantitative 
variables were reported as a mean ± standard deviation or median 
with Interquartile Range (IQR) according to the normality of the dis-
tribution. The association between the variables was calculated using 
an odds ratio. Differences between proportions were analyzed using 
contingency tables and applying the chi-squared or Fischer’s exact 
test when the theoretical number of participants was ˂5. The Pearson 
test was used to compare quantitative variables. Any differences were 
considered statistically significant for values of P ˂ 0.05.

Results

 A total of 85 (165 eyes) diabetic patients were included in this 
study. There were 48 (56.47%) females, and theme an age was 57.36 
± 9.36 years (range of 38-79 years). Type 2 diabetes was present in 
98.82% (n=84) of patients. The mean duration of disease was 6.95 
± 6.82 years (range of 1-10 years). Metabolic control (HbA1c >7%) 
was poor in 44 (51.76%) patients, and theme an HbA1c was 8.06 ± 
2.26%. Oral antidiabetic therapy was taken by 70 (90.59%) patients. 
Diabetic retinopathy was present in 14 (8.5%) eyes. The mean cen-
tral macular thickness was 229.65 ± 53.78 μm, (range of 170-655 
μm). A normal central macular thickness was found in 50 (58.80%) 
patients. Macular thickness abnormalities were detected in 129 eyes, 
which were distributed as follows: 90(69.75%) with macular thick-
ening and 39 (30.25%) with macular thinning. Macular thickenings 
were distributed as follows: Central macular edema in 29 (32, 22%) 
eyes, of which 4(13.80%) had significant macular edema (Figure 1), 
and 25 (86.20%) had subclinical macular edema (Figure 2). 61 eyes 
exhibited perifoveolar edema (Figures 3 & 4), of which 41(67.21%) 
were diffuse and 20(37.79%) were localized. The correlation between 
macular thickness and glycemic control was not statistically signifi-
cant (p=0.473); however, there was a significant negative (r<0) cor-
relation (p=0.049) between central macular thinning and diabetes du-
ration. Perifoveolar thickening was not significantly associated with 
the duration of diabetes (P=0.454) orglycemic control (P=0.274). 
In addition, diabetic patients with perifoveolar thickening had good 
metabolic control (HbA1c: 6.7 ± 1.01%) and a longer duration of di-
abetes compared to those without perifoveolar thickening. There was 
no statistically significant correlation between central macular thick-
ness and diabetic retinopathy (P=0.147), nor between central macular 
thickness and diabetes treatment (P=0.053)

Discussion

 The mean age of the patients was 57.4 ± 9.4 years with a predom-
inance of females. This predominance of diabetes among women has 
previously been reported by the WHO. A local study found similar  

results [9]. Nearly all the participants (98.82%) had type 2 diabetes. 
This result was in agreement with a study by Sobngwi et al., in 2001 
who had reported 86.8% of cases of type 2 diabetes in Cameroonians 
[10]. Several factors explain this high prevalence of type 2 diabetes in 
our environment, including changes in lifestyle and eating habits un-
der the influence of the rapid occidentalizing of African society. How-
ever, in industrialized countries, genetic predisposition is a major fac-
tor in the occurrence of type 2 diabetes. The mean duration of diabetes  

Figure 1: Central macular thinning.

Figure 2: Significant diabetic macular edema.

Figure 3: Subclinical macular edema.
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was 6.95 ± 6.82 years. Diabetes control, defined as HbA1c˂7%, was 
observed in one third of our patients. This implies that most diabetics 
in our series were at risk of developing retinal diabetic complications. 
Retinal damage in diabetes has long been considered non-existent 
when fundus examinations do not reveal any vascular lesions [11]. 
At present, the development of OCT makes it possible to confirm the 
existence of subclinical retinal lesions that can be identified before 
the first vascular lesions are visible via ophthalmoscopy [12]. Hence, 
in the present study, indirect ophthalmoscopy detected retinal abnor-
malities in 8.5% of patients, including 2.4% with clinically significant 
macular edema. However, OCT revealed 78.2% of macular thickness 
abnormalities.

 In our study, macular thickness abnormalities were dominated by 
macular thickening in 54.5% (n=90) of patients and macular thinning 
in 23.6% (n=39). An increase in macular thickness is due to fluid ac-
cumulation in the macula in patients with diabetes mellitus. Various 
forms of macular thickenings were found in our study [13]. Subclin-
ical macula edema accounted for 15.2% of patients. The prevalence 
of subclinical edema varies throughout studies; Pires et al., [14,15] 
reported 9.3%, while the DRCR reported 4.8% [7]. The high preva-
lence of subclinical macula edema in our study can be explained by 
the enrolment approach. In both studies, only patients with non-pro-
liferative diabetic retinopathy were included. In our study, all diabet-
ic patients with or without diabetic retinopathy were enrolled. This 
suggests that there is subclinical macular edema before the first signs 
of diabetic retinopathy appear. These subclinical macular edemas are 
thought to progress to clinically significant macular edema within 
two years following their diagnosis in 25–50% of cases [7]. Pires et 
al., found that eyes with subclinical macular edema were 3.686 times 
more likely to progress to clinically significant macular edema with-
in two years following their detection [15]. One factor favoring this 
progression is poor diabetes control, as assessed by HbA1c levels. For 
every 1% increment in HbA1c, the risk of progressing to clinically 
significant macular edema increases by a magnitude of 1.567 [15]. 
Browning et al., [16] found that after a 14-month follow-up, the pro-
gression rate from subclinical macular edema to clinically significant 
macular edema was 31.4%. They also reported spontaneous regres-
sion of subclinical edema over time.

 Perifoveolar or pericentral edema accounted for 36.9% of mac-
ular thickening in our series. According to Vujodevic et al., perifo-
veolar edema is a cumulative factor in the progression to clinically 
significant macular edema therefore; they suggested that it should be  

taken into account in an OCT classification [17]. In the present study, 
perifoveolar edema was non-significantly associated with a longer 
duration of diabetes (p=0.54). We hypothesize that the duration of di-
abetes may also be a factor in the progression to clinically significant 
macular edema. Clinically significant macular edema was present in 
2.4% of patients (n= 4). This anomaly represents a critical stage in 
which treatment should be considered, as it exposes the patient to a 
high risk of visual loss; therefore, there is great clinical significance 
for early screening and identification of diabetic macular edema its 
prevalence varies between 2% and 10% and can increase up to 28-
29% in patients with diabetes duration greater than 20 years [18]. The 
low rate observed in the current study can be explained by the small 
sample size, and also by the short average duration of diabetes of less 
than 10 years.

 Macular thinning was found in 23.6% of cases (n=39). Both retinal 
neurons and glial cells are damaged by diabetes, and neuroretinal al-
terations mostly appeared before the onset of clinically detectable ret-
inopathy [19]. A decrease in foveolar retinal thickness associated with 
a decrease in the macular photoreceptor layer in the absence of any 
visible lesions in the fundus was described by Verma et al., in 2009 
[12]. In addition, in 2016, Sohn et al. reported a progressive thinning 
of the optic fiber layer, the ganglion cell layer, the medial plexiform, 
and the medial nuclear layer associated with the first vascular lesions 
[20]. Retinal thinning in the pericentral areas has been described in 
both type I [21] and type 2 diabetics [14]. This suggests that both 
types of diabetes are neurodegenerative. Currently, the diagnosis of 
retinal neurodegeneration is facilitated thanks to the development of 
non‐invasive ophthalmic imaging techniques, such as OCT and mul-
tifocal electroretinogram [22]. A correlation between retinal neurode-
generation and other neurodegenerative diseases such as Alzheimer’s 
disease has been investigated [23]. However, the management of this 
neurodegenerative process has not yet been established, but therapeu-
tic perspectives based on neuroprotection are being tested for topical 
neuroprotective therapy [22].

 We did not find a statistically significant correlation between cen-
tral macular thickness and HbA1c level. Several authors found a pos-
itive correlation between macular thickness and HbA1c for a duration 
of diabetes of more than 10 years [24,25]. A negative (r<0) and signif-
icant (p=0.049) correlation was observed between macular thinning 
and the duration of diabetes. This would be due to the progressive loss 
of neurons, suggesting that the progression of the disease is irrevers-
ible, since these cells generally cannot be replaced [5].

Conclusion

 The mean central macular thickness is thicker in diabetic patients 
in our milieu. Optical coherence tomography has allowed the early 
detection of subclinical macular lesions, which is necessary to pre-
serve vision and would enable the threshold for intervention to be 
determined if progression occurs.
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Figure 4: Focal perifoveolar macular edema.
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