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Abstract  
Objectives: The objective of our study was to review the current knowledge on Age-
Related Macular Degeneration, including pathogenesis, ocular manifestations, diagnosis 
and ancillary testing. 
Systematic review methodology: Relevant publications on Age-Related Macular 
Degeneration that were published until 2014. 
Conclusions: Age-related macular degeneration (AMD) is a common macular disease 
affecting elderly people in the Western world. It is characterized by the appearance of 
drusen in the macula, accompanied by choroidal neovascularization (CNV) or geographic 
atrophy. 
Keywords: choroidal neovascularization, geographic atrophy, age related macular 
degeneration 

 
 
 

Introduction 

Age-related macular degeneration is a 
common, chronic, progressive degenerative 
disorder of the macula that affects older individuals 
and features loss of central vision as a result of 
abnormalities in the photoreceptor/retinal pigment 
epithelium/Bruch’s membrane/choroidal complex 
often resultin in geographic atrophy and/or 
neovascularization. Advanced AMD can be classified 
broadly into two types: dry and wet. Although dry 
AMD accounts for the majority of all diagnosed 
cases, wet AMD is responsible for the majority of 
the severe vision loss and it usually occurs over 
weeks to months. Although neovascularization 
has been the most common cause of severe 
vision loss, geographic atrophy, the most 
advanced form of dry AMD, can cause a 
significant loss of vision as well. 

Epidemiology 

Globally, AMD ranks third as a cause of 
blindness after cataract and glaucoma. Most of 
the affected individuals live in developed 
countries. In general, advanced AMD is rare 
before the age of 55, and more common in 
persons of 75 years and older. The prevalence of 
neovascular AMD and geographic atrophy 
appears to vary in different ethnic and racial 
groups throughout the world. The prevalence of 
advanced AMD increases with each decade after 
the age of 50 with the highest prevalence 
occurring after the age of 80. 

Risk factors 

Risk factors for AMD may be broadly 
classified into personal or environmental factors 
(e.g., smoking, sunlight exposure, and nutritional 
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factors including micronutrients, dietary fish 
intake, and alcohol consumption). 

Personal factors may be further subdivided 
into sociodemographic (e.g., age, sex, race/ 
ethnicity, heredity, and socioeconomic status), 
ocular (e.g. iris color, macular pigment optical 
density, cataract and its surgery, refractive error, 
and cup/ disc ratio), and systemic factors (e.g., 
cardiovascular disease and its risk factors, 
reproductive and related factors, dermal 
elastotic degeneration, and antioxidant 
enzymes). 

Risk factors for progression to choroidal 
neovascularization. Presence of five or more 
drusen, hyperpigmentation, systemic 
hypertension, one or more large drusen (> 63 
µm in greatest linear dimension), white race, and 
smoking. 

Pathogenesis 

The cause of AMD is currently being 
elucidated through the molecular dissection of 
histopathologic specimens and genetic linkage 
analyses by using different populations. Early in 
the disease process, lipids are deposited in 
Bruch’s membrane, possibly from failure of the 
RPE to process cellular debris associated with 
outer segment turnover. Only later in the disease 
process are drusen visible. The appearance of 
drusen is the earliest visible clinical sign of AMD. 

Analysis of drusen reveal that they contain 
lipid, amyloid, complement factors, and 
additional cellular components [1,2]. 

The appearance of drusen is preceded by or 
concomitant with the thickening of the Bruch’s 
membrane collagenous layers, degeneration of 
elastin and collagen within Bruch’s membrane 
with calcification of the membrane, increased 
levels of advanced glycation end products, and 
accumulation of lipids as well as exogenous 
proteins [3]. These changes may serve as a 
hydrophobic barrier to impede the passage of 
fluid and nutrients between the choroid and 
outer retina resulting in relative ischemia. 
Subsequent ingrowth of neovascularization from 
the choriocapillaris may then occur through 
fractures in Bruch’s membrane [4]. 

Ocular manifestation 

Dry Age-Related Macular Degeneration 
Drusen are one of the earliest signs in AMD. 

Clinically, typical drusen appear as focal, whitish 

yellow excrescences deep to the retina. Typical 
drusen deposits are located beneath the retinal 
pigment epithelium and Bruch’s membrane and 
vary widely in number, shape size, and 
distribution. Most drusen are 20-100 µm and are 
characterized as hard or soft. 

Hard drusen, which appear as round, 
discrete yellow-white spots are commonly 
identified in many populations. They are not age-
related and do not carry an increased risk for the 
development of neovascularization [5,6]. In 
contrast, soft drusen are ill defined, with non-
discrete borders, measuring 63 µm or greater. 
Different studies and trials have indicated that 
large, soft, confluent drusen are age-related and 
associated with a higher risk for the 
development of advanced AMD with 
neovascularization [6,7]. 

Geographic atrophy is easily recognized 
clinically, as it appears as a well-demarcated 
area of decreased retinal thickness, compared to 
the surrounding retina, with a relative change in 
color that allows an increased visualization of 
the underlying choroidal vessels. Pigmentary 
alteration may be present, either 
hypopigmentation or hyperpigmentation, 
surrounding the macular atrophy. 

If the foveal center is spared, good visual 
acuity may be preserved, although reading vision 
may remain poor because of a constricted 
central visual field [8]. 

 
Wet (neovascular) Age-Related Macular 
Degeneration 

Wet AMD is characterized by the presence 
of neovascularization within the macula.  

Choroidal neovascularization (CNV) is an 
ingrowth of new vessels from the 
choriocapillaris through a break in the outer 
aspect of Bruch’s membrane into the sub-
pigment epithelial space. 

The clinical manifestations of neovascular 
AMD can include the following: subretinal fluid, 
intraretinal fluid, retinal, subretinal, or sub-RPE 
hemorrhage, lipid exudates, gray or yellow-green 
discoloration or plaque-like membrane, RPE 
detachment, RPE tear. 

In the end-stage of the disease, the 
neovascularization results in a fibrovascular or 
atrophic macular scar (disciform scar), and 
subsequent permanent damage to the central 
vision [9-11]. 
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Pigment epithelial detachment - a retinal 
pigment detachment (PED) may be caused by 
serous fluid, fibrovascular tissue, hemorrhage, or 
the coalescence of drusen beneath the RPE. 
Serous PED manifests as a dome shaped 
detachment of the RPE, exhibiting bright, diffuse 
hyperfluorescence with progressive pooling in a 
fixed space [12]. Hemorrhagic PED manifests as 
a dark elevation of the RPE due to underlying 
blood, showing blocked fluorescence throughout 
all phases of angiography [13]. 

Diagnosis and ancillary testing 

Clinical examination is usually sufficient to 
establish a diagnosis of AMD, although subtle 
macular abnormalities are best detected with the 
help of ancillary tests such as fundus 
autofluorescence, optical coherence tomography, 
fluorescein angiography, and indocyanine green 
angiography. 

 Optical coherence tomography may be a 
useful ancillary test in any stage of AMD. In 
patients with dry AMD, the high definition B-
scans are useful to assess the ultra-structure of 
drusen and to examine adjacent retinal layers 
that can be compromised by the disease process. 

The progression of early AMD to severe 
forms, such as geographic atrophy, can be 
monitored by OCT. The high definition B-scans 
can be used to identify some of the wet AMD 
features, such as the presence of intraretinal or 
subretinal fluid, presence of retinal PEDs, which 
can be classified in serous, fibrovascular, and 
hemorrhagic PEDs. 

 

 
 
 
 
 
Fundus autofluorescence represents an 

imaging modality capable of reflecting the 
morphological changes associated with the 
metabolism of lipofuscin. Areas of geographic 
atrophy exhibit very low to extinguished 

fluorescence signals (dark) due to loss of RPE 
and lipofuscin, which leads to a region with a 
high contrast transition between the area of 
atrophy and perilesional retina. 

 

 
 
 
 
 
 
Fluorescein angiography is usually 

performed to confirm the presence of 
neovascularization and identifies the 
characteristics of the lesion, including the 
location and composition of the 
neovascularization. Based on the angiographic 
patterns of fluorescence, the neovascular lesion 
may be categorized as either classic or occult. 
Classic CNV is characterized by bright, uniform, 
early hyperfluorescence exhibiting leakage in the 
late phase and obscuration of the lesion’s 
boundaries. 

Occult CNV is angiographically recognized 
by one of two patterns: fibrovascular PED or late 
leakage from an undetermined source. 
Fibrovascular PED is characterized by an area of 
irregular elevation of the RPE (which is neither 
as bright nor as discrete as in classic CNV), often 
with stippled hyperfluorescence present in the 
midphase of the angiogram and leakage or 
staining by the late phase [13]. 

 

 

Fig. 1 Pigment epithelial detachment 
 

Fig. 2 Fundus autofluorescence - geographic 
atrophy 
 

Fig. 3 Classic CNV 



Romanian Journal of Ophthalmology 2015;59(2): 74-77 

 

 
77 

Romanian Society of Ophthalmology 

© 2015 

 
 
 
 
 
Indocyanine green angiography was used to 

diagnose and guide treatment in patients with 
AMD. The dye’s characteristics enabled this 
mode of angiography to delineate the choroidal 
circulation better than fluorescein angiography. 

In patients with dry AMD, indocyanine 
green angiography it might help identify plaques 
representative of asymptomatic choroidal 
neovascularization, which may represent areas 
of occult CNV, or watershed zones that may be 
predictive of future exudative transformation. 

Indocyanine green angiography is of a 
particular value in the following circumstances: 

 Occult or poorly defined CNV 
 CNV associated with overlying 

hemorrhage fluid or exudate  
 Distinguishing serous from vascularized 

portions of a fibrovascular PED [14] 
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Fig. 4 Occult CNV 

Fig. 5 Classic choroidal neovascularization. Early 
phase indocyanine green angiogram 
 


