
 

 

 
 
 

 

 

 

 

Abstract: 
Objective: To compare the structural and functional changes in subjects with Age-related Macular Degeneration (AMD) 

using Optical Coherence Tomography (OCT) and Humphrey Visual Fields (HVF). Materials and Methods : A cross-

sectional observational study of 50 AMD subjects conducted at Government Regional Eye Hospital, Andhra Medical 

College, Visakhapatnam from November 2011-June 2013. 100 eyes of 50 AMD subjects was examined. A thorough 

clinical examination of all patients was done with slit-lamp biomicroscopy, Amsler grid testing, direct and indirect 

ophthalmoscopy, HVF 10-2 testing strategy and Macular OCT. Results : 29 subjects (58eyes) with AMD had visual field 

defects(58%). The subjects with visual field defects showed significant thinning of the macula. In eyes with no visual 

field defects (42 eyes), the retinal layer thickness is normal. Conclusion : In AMD with visual field defects, there is a 

thinning of retinal thickness. For AMD patients without visual filed defects , thickness values are normal. 
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Introduction 
 Age-related Macular Degeneration is a common, 

chronic, progressive degenerative disorder of the macula 

that affects older individuals (>55years) [1] and features 

central visual loss as a result of drusen deposition, 

geographical atrophy, serous detachment of Retinal 

Pigment Epithelium (RPE) and choroidal 

neovascularisation. In non-exudative AMD, loss of 

vision is caused by atrophy of the retinal pigment 

epithelium (RPE), outer retina, and choriocapillaris.  

 In the exudative type of AMD, ingrowth of new 

vessels from the choroid into the subretina and/or sub-

RPE space results in vision loss. The survival of the 

photoreceptors cells is critically dependent on the 

normal function of the RPE cells. The accumulation of 

extracellular deposits (drusen) between the RPE and the 

choroid is known to occur in AMD [2]. 

 

 

AMD is the third leading cause of blindness worldwide 

accounting for 8.7% of blindness in the global 

population. 

AREDS classification : 
AREDS category 1 (No AMD) :  no or few small(<63 µ) 

drusen. 

AREDS category 2 (Early AMD) : multiple small(<63µ) 

drusen or few intermediate (63 - 124µ) drusen. 

AREDS category 3 (Intermediate AMD) : extensive 

intermediate(63-124µ) drusen or atleast one large 

drusen(>124µ) or geographic atrophy not involving the 

centre of the fovea. 

AREDS category 4 (Advanced AMD) : characterized by 

≥ one of the following: 

 Geographic atrophy of RPE and choriocapillaris 

involving the centre of the fovea. 

 Choroidal neovascular membrane 

 Serous or haemorrhagic detachment of RPE. 

 Disciform scar 

 Subretinal and sub-RPE fibrovascular 

proliferation 

 Optical Coherence Tomography is a non-

invasive imaging technique that provides cross-sectional 
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images of retinal layer structure useful for visualization 

of pathology.  

 OCT imaging is based on the principle of 

Michelson interferometry whereby light passing through 

the eye creates different reflections by the different cell 

layers. The echo delay and intensity of the reflected light 

is measured to produce cross-sectional tomographic 

images. 

 

 
In OCT;  

 Retinal nerve fibre layer, inner and outer 

segments of photoreceptors and RPE layer have 

high reflectivity.(red or orange) 

 Plexiform layers have moderate 

reflectivity.(green) 

 Nuclear layers have low reflectivity(blue or 

black) 

 Drusen are seen as undulations and elevations in 

the hyperreflective band of the RPE with less reflective 

material beneath them, while the inner retinal layers 

remain generally intact. 

 Humphrey Visual Field is a special automated 

procedure used to perform perimetry, a test that 

measures the entire area of peripheral vision that can be 

seen while the eye is focussed on a central point.  

 During this test, lights of varying intensities 

appear in different parts of the visual field while patients 

eye is focussed on a certain spot. The perception of these 

lights is charted and then compared to the results of the 

healthy eye at the same age of the patient in order to 

determine if any damage has occurred. 

 The aim of the study is to correlate the retinal 

layer thickness in AMD subjects having visual field 

defects. 

 

 

 

Materials and Methods 
 Study has been approved by Ethics committee, 

Andhra Medical College. 

Informed consent has been taken from all the subjects. 

Study period : Nov 2011 – June 2013. 

Study population : 

50 subjects with diagnosis of AMD were recruited for 

the study. 

Study was conducted at Government Regional Eye 

Hospital, Visakhapatnam in collaboration with Visakha 

Eye Hospital(for OCT). 

Exclusion criteria : 

 History of retinal surgery  

 History of laser photocoagulation  

 Other retinal diseases (diabetic retinopathy, 

glaucoma) in the study eye  

 Patients with very low vision  

 All subjects underwent a complete 

ophthalmologic examination, including a medical and 

family history; Best-corrected visual acuity; Slitlamp 

biomicroscopy,  Indirect ophthalmoscopy ;Color fundus 

photography; Humphrey SITA standard 10-2 visual field 

test.  

Optical coherence tomograms were acquired through a 

dilated pupil with OPTOVUE oct. 

The macular thickness map scan protocol was used to 

obtain :  

 6 consecutive macular scans 

 6 mm in length 

 centered on the fovea 

 at equally spaced angular orientations. 

The retinal thickness was measured between the 

vitreoretinal interface and the anterior surface of the 

retinal pigment epithelial–choriocapillaris region. 

Based on the AREDS classification the subjects were 

classified as: 
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Humphrey Visual fields 10 – 2 testing pattern has been 

done for all 50 AMD subjects. The test has been done 

using fixation target of central spot or small diamond; 

stimulus size of Goldmann size 3 and a background 

illumination of 31.5 asb. 

Out of the 100 eyes ; 58 eyes had scotomas in visual 

field. 

 
 

 
 

 

 

 

 

 

 

Field  pattern Early AMD Intermediate 
AMD 

Central scotoma 16 eyes 8 eyes 

Paracentral 

scotoma 

8 eyes 4 eyes 

Nonspecific 

scotoma 

8 eyes 14 eyes 

Visual fields 

WNL 

26 eyes 16 eyes 

 

Analysis : 

The macular thickness in eyes with visual field defects 

were compared with the macular thickness in eyes with 

no visual field defects. 

 

             

Quadrant 

Mean thickness 

in eyes with field 

defects 

Mean thickness 

in eyes with 

visual fields 

WNL 

Central 206.56 ± 9.05 236.57 ± 5.22 

Inner superior 288.79 ± 8.36 305.16 ± 10.40 

Inner nasal 278.79 ± 7.41 299.42 ± 11.32 

Inner temporal 271.34 ± 7.02 293.38 ± 10.36 

Inner inferior 269.46 ± 7.54 290.35 ± 9.14 

Outer superior 266.94 ± 6.29 318.66 ± 7.01 

Outer nasal 265.39 ± 7.62 284.78 ± 8.27 

Outer temporal 260.65 ± 6.01 280.66 ± 11.53 

Outer inferior 258.63 ± 6.40 282.47 ± 9.31 

Chi square test by Yates correction is 1.711 

P value 0.9886 (not significant) 

 

Results : 
 The  50 subjects with AMD (mean age 64.96 ± 

7.6 years ; range 57 – 76 years ; 26 females,24 males) 

had best-corrected visual acuities ranging from 6/12 to 

Cf 1mt. Mean age of AMD subjects with visual field 

defects was 65.58±5.52. Mean age of AMD subjects 

without field defects was 65.47±6.06. 58 eyes with 

AMD had visual field defects and 42 eyes had visual 
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fields WNL. The subjects with early AMD had more 

number of field defects than those with intermediate 

AMD. The mean MS in eyes with visual field defects 

was 14.9 ± 2.4dB and mean MS for eyes that had no 

defects was 19.5 ± 0.4dB. The mean foveal thickness in 

eyes with visual field defects  is 206.56 microns. The 

mean foveal thickness in eyes with no visual field 

defects is 236.57 microns. Comparision of mean foveal 

thickness between eyes with visual field defects and 

those without defects. 

 

 
 

 In study conducted by Jennifer h.Alcon et al 

(Relationship between retinal layer thickness and visual 

field in early AMD) it was suggested that in AMD 

subjects with visual field defects there was significant 

thinning of the outer segment layer and thickening and 

elevation of RPE. 

 

Discussion : 
 In this study of subjects with AMD, we 

quantified changes in the thickness of the macula and 

evaluated these changes in association with functional 

loss in the visual field. Eyes with visual field defects had 

different structural(thickness) findings when compared 

with eyes without visual field defects. 

 In eyes with visual field defects there is a 

thinning in the macula when compared to eyes with no 

visual field defects. The difference in thickness between 

eyes with visual field defects and those without defects 

was more in the central(foveal) quadrant than in other 

quadrants.  

 The eyes with thinning of the macula had visual 

field defects because of RPE atrophy and loss of 

photoreceptor outer segment integrity. (As per the study: 

Visual field deficits in early age-related macular 

degeneration done by Tolentin MJ, Miller S, Gaudio 

AR, Sandberg MA.) 

Limitations of the study: Small number of subjects, 

Lack of follow-up of subjects over time, Humphrey 

visual fields being a subjective test has high chances of 

fixation losses and false positives. 
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