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ABSTRACT 

Diabetic macular cdema (DME) is a common complication of diabetes and a leading cause of vision loss among 

diabetic patients. It is characterized by the accumulation of fuid in the macula, the central part of the retina 

responsible for sharp and detailed vision. DME occurs when high blood sugar levels damage the tiny blood vessels 

that supply nutrients to the retina, leading to leakage of fluid and other substances into the macula. 

Medicus 2023, Vol. 28 (1):120-124 

DME can cause blurred or distorted vision, making it difficult for patients to read, drive, or perform other activities 

that require sharp vision. The condition can also lead to permanent vision loss if left untreated. Treatment options 

for DME include lifestyle changes such as controlling blood sugar levels, managing blood pressure and cholesterol, 

and administering medications such Anti-VEGF, to reduce swelling in the macula. In some cases, laser therapy 

may also be used to treat the condition. 

INTRODUCTION 

Early detection and treatment of DME are crucial to prevernt permanent vision loss. Diabetic patients should 

receive regular eye exams to detect any signs of DME, and those diagnosed with the condition should work closely 

with their healthcare providers to manage their diabetes and prevent further damage to the retina. Ongoing 

research aims to develop new trcatments for DME that may improve outcomes for patients with this condition. 

Diabetic Macular Edema (DME) is a retinal disorder that 

results from the accumulation of fluid in the macula due 

to increased vascular permeability and breakdown ofthe 

blood-retinal barrier in patients with diabetes mellitus. 

This can lead i swelling and thickening of the macula. 

which may cause vision impairment and, in severe cases, 

permanent vision loss. DME is a common complication of 

diabetes and is associated with chronic hyperglycemia. 
hypertension, and dyslipidemia. (2) 

of DME, which leads to disruption of the blood-retinal 

Darrier (BRB), resulting in leakage of fluid and other 

molecules into the retina. The loss of pericvtes and 

Dreakdown of endothelial cell junctions within the BRR 

Contibute to this process. In addition, inflammation and 

Oxdative stress play important roles in the development 

and progression of DME, with multiple cytokines and 
Chemnok1nes implicated in the disease. The neurovascular 

unit, which consists of various retinal cells, also undergoes 
significant changes in DME. Chronic hyperglycemia 
and inflammation, can lead to upregulation of VEGF 

Chronic hyperglycemia is a key factor in the development expression in the retina. The overproduction of VEGF 
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in the retina can cause abnormal blood vessel growth 
and leakage of fluid and other molecules into the 
macula, leading to DME. VEGF also contributes to the 
inflammation and oxidative stress associated with DME, 
exacerbating the danage to retinal cells. (2,9) 

The prevalence of DME varies depending on the 

population and the diagnostic criteria used. According 
to the World Health Organization (WHO), the global 
prevalence of diabetic retinopathy (DR), which includes 
DME, is estimated to be 34.6% among people with 
diabetes aged 20-79 years. The prevalence of DME is 
known to increase with longer duration of diabetes and 
poor glycemic control. Other factors that may increase 
the risk of DME include hypertension, hyperlipidemia, 
and impaired renal function. The risk factors for DME 

include, diabetes mellitus, poor glycemic control - high 
levels of hemoglobin Alc (HbAlc, duration of diabetes, 
hypertension, hyperlipidemia, obesity, smoking, genetics, 
gender and age, kidney disease. (1) 

SIGNS 

The signs of DME can include: 

Blurred or distorted vision, or reduced central vision. 

Straight lines may appear wavy, and colors may appear 
less vibrant. Reduced color sensitivity. Dark spots or 

shadows to appear in the central field of vision. Dificulty 

reading or recognizing faces other activities that require 

detailed vision. Rapid changes in vision. It is important 
to note that in some cases, DME may not cause dny 
noticeable symptoms in the early stages. That is why it 

is crucial for diabetic patients to have regular eve exams 

to detect any signs of DME early and prevent vision loss. 

(2,1,9) 

PREVENTION 

DIAGNOSIS 
DME can be diagnosed through a comprehensive eye 
pyam which may include the following: best visual 
acuity test using an eve chart, dilated eye exam, optical 
coherence tomography (0CT). Three basic structural 

changes can be seen: retinal swelling, cystoid macular 
edema, subretinal fluid. (10) 

Preventing DME involves managing the underlyng 
condition of diabetes and its associated risk factors. Here 

are some ways to prevent DME: 
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These types are center-involved DME and non-center 
involved DME. Center-involved DME is defined as the 
presence of fluid within 1,000 um of the fovea. Non- center 
involved DME, 0s characterized by fluid accumulation in 
areas of the macula outside of the central 1,000 um. 

Control blood sugar levels through a combination of 

diet, exercise, and medication. Control blood pressure 

and cholestero! levels througlh lifestyle changes and 

medication. Quit snoking. Regular eve exams can prevent 

further damage and vision loss. Maintain a healthy weight 

through a balanced diet and regular exercise. (8) 

Image 1: Center-involved DME 

Image 2: Non-center involved DME 

Fhuorescein angiography (FA): This test involves injecting 

a Special dye into a vein in the arnm and taking pictures 

of the retina as the dye flows through the blood vessels. 

FA can help to detect leaking blood vesscBs and areas of 
abnornal blood flow in the retina. 

Tonometry: This test measures the pressure inside the 

eye and can help to detect glaucoma, which is a potential 
complication of DME. 

DIFFERENTIAL DIAGNOSIS 

The following conditions may be considered in the 

ditterential diagnosis of diabetic macular edema (DME: 

Age-related macular degeneration (AMD), Central serous 

chorioretinopathy (CSC), Retinal vein occlusion (RVO). 

Uveitis, Epiretinal membrane (ERM), Vitreomacular 

traction (VMT) 



TREATMENT 
Medical therapy is an important part of the management 
of diabetic macular edema (DME). The following are some 
of the medical therapies used to treat DME: 
Intravitreal injections: The most commony uscd 
medication for DME is anti-vascular endothelial 
growth factor (anti-VEGE) agents, such as hevacizumah 
ranibizumab, and aflibercept. These medications helo 
reduce inflammation and inmprove macular edema by 
blocking the activity of VEGE, which is a key contributor 
to the development of DME. Here are some key points 
about anti-VEGF treatment for DME: 

requency of injections: The frequency of iniections 
depends on the specific anti-VEGF medication used 
and the individual patient's response to treatment. 
general, injections are given at regular intervals, typically 
every 4-8 weeks, until the macular edema is resolved or 
stabilized. 

In 

Potential side effects: The most common side effects 
of anti-VEGF injections include eye pain, redness, and 
inflammation. There is also a small risk of more serious 
side effects, such as infection or retinal detachment, 
although these are rare. 

Efficacy: Anti-VEGF injections have been shown to be 
highlyeffective in reducing macular edema andimproving 
Visual outcones in patients with DME. In clinical trials. a 
significant proportion of patients treated with anti-VEGF 
injections experienced improvement in visual acuity and 
reduction in macular edema. (4,5) 

Corticosteroids: Corticosterojds are another class of 
medications that can be used to treat DME. They work 
by reducing inflammation in the eye and reducing fluid 
accumulation in the macula, leading to inmproved vision. 
Examples of corticosteroids used to treat DME include 
triamcinolone acetonide and dexamethasone. Here are 
some key points about corticosteroid treat1ment for DME: 

Frequency of injections: The frequency of corticosteroid 

injections depends on the specifc medication used and 
the individual patient's response to treatment. In general, 
iniections are given at regular intervals, typically every 
4-6 months for sustained-release implants, and every 4-8 
weeks for other types of injections. 

(11,12) 
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Laser photocoagulation: This is a procedure that uses 
a laser to create small burns in the retina. The burns 
help seal leaking blood vessels and reduce macular 
edema. Laser photocoagulation is typieally used in cases 

focal DME, where the edema is confined to a specific 
area of the retina. Here are some key points about laser 
Photocoagulation treatment for DME: 

Frequency of treatment: The frequency of laser 
photocoagulation treat1ment depends on the severity and 
location of the macular edema. In gencral, one or more 
sessions of laser treatment may be neccssary to achieve 
the desired reduction in macular edema. 

Potential side effects: Laser photocoagulation can cause 
side effects such as mild discomfort, blurry vision, and 
decreased color vision. Rarely, more serious side effects 
such as retinal detachment or scarring can occur. (6) 

Potential side effects: Corticosteroids can have side 
eftects, such as increased intraocular pressure (10P), 
cataract fornation, and infection. Regular monitoring of 
IOP and other side effects is necessary during treatment. 

Combination therapy: Some cases of DA!E may require 
combination therapy, which involves using two or more 
treatments together. For example, anti-VEGF injections 
may be combined with laser photocoagulation or 
corticosteroid injections to achieve better outcomes. 
Here are some of the combination therapies that may 
De used to manage DME: Anti-VEGF injections plus 
laser photocoagulation, Anti-VEGF injcctions plus 
CorucOsteroids, Anti-VEGF injections plus vitrectomy and 
triple therapy.(5,6,1) 

Glycemic control and blood presure mangement: Tight 
control of blood glucose and blood pressure levels is 
mportant in preventing and managing D\|E. 

There are several future directions for the management 
for diabetic macular edema (DME) that sBow promise in 
improving visual outcomes for patients. llere are some 
of the modern and futuristic treatments: Personalized 
medicine: Advances in genetic and biomarker testing 
may enable the development of personalized treatment 

plans lor patients with DME. Sustaincd-release drug 

delvery systems: such as implants or Ihrogels, can be 
used to deliver medications directly to the retina over 
an extended period of time. This approach may reduce 
the need for frequent injections and improve treatment 
adherence. Nanoparticle-based therapies: can be used 
to deliver drugs directly to cells in the retina, increasing 
the effectiveness of treatment and redu:ing side effects. 
Stem cell therapies: involve sing stem els to regenerate 
danmaged retinal cls and promote hecaling, This approach 
has shown promise in preclinical stulies for treating 
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DME. Advances in artificial intelligence and machine 

learning may enable nmore precise and efficient diagnosis 
and treatment of DME. Machine learning algorithms may 
be used to analyze imaging data and guide treatment 
decisions, as well as to develop predictive models tor 
treatment response. Ongoing research is focused on the 
development of new drugs for the treatment of DME, 
including novel anti-inlammatory agents, gene therapies, 
and sustained-rclease drug delivery systems. (7) 

TREATMIENT COMPLICATION 

Like any medical treatment, there are potenthal 
complications associated with the treatment of diabetic 
macular edenma (DME). The most common side effects 
of anti-VEGF injections include eye pain, redness, and 
inflammation. There is also a small risk of more serious 

side effects, such as infection, retinal detachment, or an 

increase in intraocular pressure (IOP), although these 

are rare. Corticosteroids can lhave side efects. such as 

an increasc in 10P, cataract formation., and infection. 

Regular monitoring of 10P and other side effects is 

necessary during treatment. Laser photocoagulation can 
cause side effects such as mild discomfort, blurry vision, 
and decreased color vision. Rarely, more serious side 
effects such as retinal detachnent or scarring can occur. 
Vitrectomy is a surgical procedure that involves removing 

the vitreous gel in the eye. This procedure carries risks 

such as blecding, infection, and retinal detachment. 

The potential complications associated with DME 

treatments are relatively low, and most can be effectively 
managed witlh close monitoring and appropriate medical 
management. Palients undergoing DME treatment should 

be aware of the potential risks and discuss any concerns 

with their ophthalmologist.(5,4,5,6,11) 

PROGNOSIS 

The proguosis lor diabetic macular edema (DME) depends 
on several factors, including the severity of the edema, 
the duration of diabetes, the presence of other medical 
conditions, and the response to treatment. In general, 
the earlier DA!! is detected and treated, the better the 
prognosis for visual outcomes. 

Patients with mild to moderate DME who receive timely 
treatment with anti-VEGF injections, corticosteroids, 

laser photocoagulation, or a combination of these 
therapies, can cxpect significant improvement in visual 
acuity and reduction in macular edema. However, in 
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cases of advanced or refractory DME, visual outcomes 

may be less lavorable. 
In addition, paticnts with DME who have poor glycemic 
control or uncontrolled hypertension may be at higher 
risk for prOgression of the disease and poor visual 
outcomes. Regular monitoring of blood glucose, blood 
nressure. and otlher medical conditions is important in 

managing DME and improving prognosis. 2) 

CONCLUSION 

Diabetic nmacular edema (DME) isa conon complication 
of diabetes mellitus that affects the macula, the central 
nart of the retina responsible for fine visual acuity. It is 

characterized by the accunmulation of (Ilri in the macula, 
which can result in vision loss and distorion. 
DME is caused by the disruption of the blood-retnal 

barrier due to chronic hyperglycemia, which leads to 

endothelial cell junction breakdown and pericyte loss. 

This results in interstitial lluid accunmation within 

and underneath the retina through lenlnge of molecules 

dependent on intact cell-to-cell junclion, 

Risk factors for DME include longer duration of diabetes, 
poor glycemic control, hypertension, hyperlipidemia, and 
impaired renal function. 

Diagnosis ol DME involves a comprelrnsive cye exam. 
including a dilated fundus exan, eical coherence 
tomography (0C), and fluorescein angigraply. 

Ireatment options for DME includle antivascular 
endothelial growth factor (VEGI) injections, 

Corticosterods, laser photocoagulation, and combination 

therapies. Tight gycemic and blood pressure control. 
as well as lifestyle modifications, are a' important in 
preventing and nanaging DME. 

The prognosis for DME depends on several factors, 
including the severity of the edema, duration of diabetes, 
and response to treatment. Ongoing research is focused 
on developing new treat1nents and inproving existing 
therapjes to better manage and prevent ". 
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