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Background:Age related macular degeneration (ARMD) is a leading
cause of severe irreversible vision impairment in developed countries.
It is a hereditary degenerative condition involving the choriocapillaries,
Bruch’s retinal pigment epithelium and photoreceptors. Early stage
disease is characterized by deposition of drusen under the RPE cells
into Bruch’s membrane. In late stages disease may progress to either
geographic atrophy also known as Dry AMD or neovascular also
known as Wet AMD. Loss of vision in dry AMD is due to
photoreceptors and atrophy of RPE with loss of choriocapillaries
whereas choroidal neovascularization (CNV) is associated with
breakthrough of choroidal neovascular vessels through Bruch’s
membrane and RPE causing hemorrhagic , exudative , or disciform
AMD. Although the clinical diagnosis of AMD can be established
based on patient’s history and fundus examination, Fluorescein
Angiography (FA) is the most important ancilliary test for classifying
the disease in its different subtypes, especially in its wet form.
Nowdays, optical coherence tomography (OCT) is being more used
than FFA for monitoring the response to treatment, although FA is still
very useful in some cases. FA is a powerful imaging modality to
identify the presence, location and size of the neovascular complex
which is composed of choroidal neovascular lesion and its components.
FA is a useful diagnostic method and also an important clinicaresearch
tool, displaying lesion morphology data. Many clinical trials of AMD
rely on FA characterization for both eligibility and treatment endpoints.
Objectives: To assess the role of fundus fluorescein angiography in
age related macular

disorders.

To know the varies types of ARMD and its pattern.

To know the progression and response to treatment in ARMD

To find neovascularisation and occult lesions

Study design: Cross sectional study

Methods: This study included 100 patients with macular pathology,
who were detected to have

AMD in either eye, who presented themselves to outpatient Department
of ophthalmology in SanthiRam medical college and general
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Hoapital,nandyal. A careful detailed history was taken regarding the

duration and symptoms of

the disease followed by eye examination which included visual acuity,

slit lamp

examination and macular function test. Detailed fundus examination

with 90D

indirect and direct ophthalmoscope. Thorough systemic examination

was done

followed by blood investigations and ECG.

Under aseptic precaution blood samples were collected from anterior

cubital

vein and the following tests were carried out.

1. Complete hemogram
2. Random blood sugar
3. Fasting lipid profile
4. Serum creatinine

And urine routine was done. Medical fitness for the procedure was

obtained. Patient

was explained the procedure and proper informed consent was taken

after which

fundus fluorescein angiography was performed.

Results:

Totally 100 patients fulfilling the inclusion criteria were included in the

study, with

an age range of 50 years and above of both gender. Dry AMD was

present in 90

patients (90%) patients and 10 patients (10%) showed wet or exudative

AMD.
Interpretation and conclusion:

The fluorescein angiography helped in diagnosis, type of ARMD and

its further

classification. It also helped in planning treatment and its response at

follow up
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Introduction:-

The human central retina, “the macula”, is the anatomical structure responsible

for fine detailed vision with precise visual acuity, colour differentiation, form sense
and stereopsisl and when subjected to disease causes irreversible blindness. Macular
disorders (MD) were the most frequent constituting 35.6% of all posterior segment
discases. Age related macular degeneration (AMD) constituted 38.6% of all macular
disorders; other macular diseases were drug induced maculopathy (3.4%), nonspecific
pigmentary maculopathy (43.8%) macular scars and macular holes (18%).2

Most common cause of blindness in developed countries is age related

macular degeneration accounting for about 8.7%.3—7 particularly in people older than
60 years. Fundus Fluorescein Angiogram (FFA) recognized as a diagnostic tool by
Novotony and Alvis the students of Indiana University in 1969 has revolutionized
diagnosis and is the most useful and practical investigation which helps in
management of numerous retinal disorders including macular lesions as it allows
examining the structures beyond the reach of clinical examination.8

Fluorescein angiography is best to identify wet ARMD and helps to confirm

the presence of neovascularization and identifies the characteristics of the lesion
including the location and composition of neovascularization, which may be helpful
in finding occult cases too, deciding whether treatment is indicated and which
therapeutic modality is appropriate and helpful in serving as a baseline exam for
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further studies to decide whether the treatment has been effective and the disease
regression

Methodology:-

This Study was conducted in the Department of Ophthalmology.SanthiRam medical college and general
Hospital,nandyal

Study Duration : 6 months (October 2019 to march 2020)

Study Subjects : Patients with suspected macular pathology, Department of

Ophthalmology, Santhiram medical college and general Hospital,nandyal

Study Design : Cross-sectional study

Sample Size : 100 patients

Method Of Collection Of Data:

The study was undertaken in patients with suspected macular pathology who
attended the OPD during the study period.

A minimum of 100 cases with macular disorders who were diagnosed to have
ARMD clinically were selected for the study.

Inclusion criteria:
1. All elderly patients with diminished vision and suspected macular pathology
2. Clear media

Exclusion criteria:

Very old uncompliant person.

Person’s hypersensitivity to fluorescein dye.
Diabetic maculopathy

Cystoid macular edema

Media opacity

Subretinal hemorrhage

Exudates blocking FA view.

Nk W~

A careful detailed history was taken regarding the duration and symptoms of

the disease, smoking history followed by eye examination. Thorough systemic
examination was done. Vision testing, anterior segment examination was done
followed by slit lamp examination with 90 D and indirect with 20D and macular
function tests were done followed by fundoscopy, fluorescein angiography.
Vision test was done by snellen chart followed by near vision by Jaegers chart.
Colour vision was tested by ishihara chart and followed by macular function tests
listed below.

Macular function tests:

1. Visual acuity

2. Contrast sensitivity

It is the measure of ability of visual system to distinguish an object against its

background

3. Colour vision

4. Two point discrimination test

The patient is asked to see through a cardboard with two holes close to each other
with light behind the holes. If patient appreciates two lights indicates good
macular function test

5. Maddox rod test

Patient is asked to look through a maddox rod at a bright light. If the patient sees
continuous unbroken and undistorted red line it indicates normal functioning of
macula. If the line is broken it indicates disease of macula.

6. Amsler grid test
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Patient is asked to close one eye and see amsler chart with the other eye holding at
normal reading distance. Patient is asked to look at centre fixing dot in chart and
to look for any distortion in the lines, if present indicates macular pathology.

Investigations:

1. complete hemogram

2. urine examination

3. RBS

4. lipid profile

5. Blood urea and serum creatinine and
6. ECG was done.

Medical fitness for performing the procedure was taken. Patient was explained
about the procedure and proper written consent was taken. Pupil was dilated using
tropicamide and phenylephrine for 20 to 30 min before the procedure. Emergency
medicines were kept available if needed. Following the procedure patient was
informed regarding urine and skin discolouration.

Zeiss Camera was used throughout the study. The patient was seated

comfortably in front of the camera, the antecubital vein was secured and scalp vein
was fixed. The patient was asked to place the chin on the headrest and forehead to
head bar and was instructed to not to move his head. The patient was asked to fix the
gaze with a red fixation target and then the camera was focused to get a good view of
fundus. First patient’s fundus photograph was taken and then red free photograph was
taken using red green filter. Pre injections photographs were taken with exciter and
barrier filters. The dye was injected through antecubital vein and serial pictures were
taken. All through the procedure patients pulse and general condition was monitored
and any reaction was attended to. After the procedure for about 15-20 minutes patient
was made to lie down and relax. Patent was then advised to come for follow ups.
Based on the FFA findings case was diagnosed to have Dry or wet ARMD and
further analyzed.

Results:-

Among the 100 ARMD patients studied mean age was 73 years with standard
deviation 7.46 and majority were males (79%). Most (56%) of them were smokers
among which 55% were males. 52% were between age group 71-80 years. Majority
(63%) of the patients had normal vision with their visual acuity <6/12. 86% had
normal macular function test and 89% had hyper-flourescence on FFA. Overall 91%
had dry ARMD and 9% had wet ARMD. Drusens was the most common finding on
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fundoscopy and RPE changes was the second most common finding. No significant
association was found between age, gender, history of smoking and type of ARMD
with p-value 0.07, 0.8 and 0.46 respectively. Most (68%) of the patients with dry
ARMD had visual acuity of range 6/6 to 6/12 and most (77%) of the patients with wet
ARMD had visual acuity of <6/60 which is statistically significant with p value

<0.001.

Table:- Incidence of Dry and Wet Armd.

Frequency |Percemi
Drr 0] 910
Wet 9 9.0
Total 100 100.0

The above table shows the incidence of ARMD in patients in this study. Majority of

patients included in the study had Dry ARMD (91%) and 9% had wet ARMD

1)
L

T
b
50
A

20
10

Dry

ARMD

Wet

Figure:- Incidence of Dry and Wet ARMD.

1039



ISSN: 2320-5407 Int. J. Adv. Res. 8(12), 1035-1049

Table:- Age distribution of patients studied.

Age in vears Frequency Percent
== Gl 5 5.0
Gl - 70 34 340
71 - 80 52 520
81 - 90 & 5.0
o1+ 3 3.0

Total 10vD Low.O
AGL
]
&0
a0
20
20
10

<=6l B1-70 71-80 21 - 90 91+
Figure:- Age distribution of patients studied.
Table above, shows the age distribution of patients in this study. Majority of
patients included in this study were in age group 71-80 years(52%). 31 (34%) patients
were in 61-70, 5 (6%) patients were in 81-90, 4 (5%) patients were in <60%.

Table 5:- Gender distribution of patients studied.
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Gender No. of Percent
patients
Female 21 21.0
Male 79 79.0
Total 100 100.0
SEX

m Female

m Male

Figure:- Gender distribution of patients studied.
The above table shows the gender distribution of the patients in this study, out

of 100 patients 79% were males and 21% were females.
Table:- History Of Smoking
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History Of No. of Percent
Smoking partients
No 44 440
Yes 56 56.0
Total 100 100.0

History of Smoking

m Mo

o Yes

Figure:-History Of Smoking

The above table shows majority of patient 56% in the study had history of smoking

Table:- Macular Function Test.
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Erequency Percent
Normal 86 86.0
Positive Scotoma 4 4.0
Aetamorphopsia 10 10.0
Total 100 100.0

Macular Function Test

100
90

=i

JO

(1]

L4

40
30

20
140

ol Po<itive Scootama Pl e bawm o prlhogesia

LU

Figure:-Macular Function Test
The above table shows 86% had normal macular function test, 4% had
positive scotoma and 10% had metamorphopsia.

Table:-Fundoscopy Of Left Eye.

Frequency | Fercent |Comulative
Fercent
Dirusens 6l a1l a1.0
EFE changes 31 320 ER
Subretimal flmid’
3 5.0 8.0
bemorrhage
Subretimal fibrosiz 2 2.0 100.0
Total 100 100.0
Fundus Left Eye

Kl

oo

50

an

an

20

10

" —

Drusens PFL chianges Subretnall o

Figure:-Fundoscopy Of Left Eye
The above table shows more common findings are drusens (61%), and second
most common RPE changes (32%).
Table:-Visual Acuity RE.
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Frequency | Percent Valid Cumulative
Percent Percent

6/6-6/12 63 630 63.0 63.0
6/18-6/24 27 270 270 00.0

Valid 6/36-6/60) 3 3.0 30 030
=0/60 7 7.0 7.0 100.0
Total 100 100.0 100.0

Visual Acuity Right Eye

T

o0

S0

40

30

20

10

66 6/12 6/12 6/14

L
/366,60

Figure:-Visual Acuity RE

The above table shows best corrected visual acuity in ARMD patients.
Majority of patients with early ARMD have vision varying between 6/6-6/12 and wet
ARMD patients had vision <6/60. Most (68%) of the patients with dry ARMD right
eye had visual acuity of range 6/6 to 6/12 and most (77%) of the patients with wet
ARMD right eye had visual acuity of >6/60 which is statistically significant with p

value <0.001.

6640

1044



ISSN: 2320-5407

Int. J. Adv. Res. 8(12), 1035-1049

Table:-Visual Acuity LE.

Frequency | Percent
G/6-6/12 61 G61.0
G6/18-6/24 29 20.0
Valid 6/36-6/60 4 4.0
=6/ G0 4] 6.0

Total 100 100.0

Visual Acuity Left Eye

[=n}
S0
40
30
20
a0
o —_— ]

G612 GALE-6,2 4 4/ 355,60 =il G

Figure:-Visual Acuity LE
Most (66%) of the patients with dry ARMD left eye had visual acuity of range
6/6 to 6/12 and most (75%) of the patients with wet ARMD left eye had visual acuity
of >6/60 which is statistically significant with p value <0.001

Table:-FFA RE.
Frequency | Percent | Cumulative
Percent
Hryperflourescence 29 89.0 200
Larte leakage 10 10.0 o090
Window defect 1 1.0 100.0
Total 100 1000
FFA Right Eye
A0
a0
a0
70
G0
40
30
Zz0
10
. L

Hyperflourescence Late leakaze Windowe defect

Figure:-FFA RE

1045



ISSN: 2320-5407 Int. J. Adv. Res. 8(12), 1035-1049

Table:-FFA LE.

Freguency |Percemt | Cumulative
Percent
Hyperflourescence 20 20.0 0.0
Late leakage 9 9.0 98.0
Window defect 1 1.0 99.0
Normal 1 1.0 100.0
Total LoD Liv0.0
FFA Left Eye

1040

REE ]

80

T

(i}

G

LT

34

20

10

6 1 —

HyprerFlouresoenge Late leakage Wimvd oy diefect Hoarial

Figure:-FFA RE
Table 11 & 12 shows hyperfluorescence is the most common FFA finding
(89%) followed by late leakage (9%).
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Table:- Association of risk factors with type of ARMD.

ARENTY Chi
Fiszk factors af P valoe
Dy (%a) Wet (%) Total {%a) sgumare
Ape
== ik 4 5
&1 — T 31 a a4
71 — 80 48 4 52
1.5T76 4 813
81 — o0 5 g
a1+ 3 (1] 3
Total{%) R a@ 100
Cremder
Female T 4 Z
Male T4 £ TR 33277 1 o0.07
Total ot @ 100
Smolking
Fresant ] 5 44
Absent ] 4 L] 0.536 1 LR 7o
Total @ a@ 100
Visumal acwty
6/6-6/12 [i73 1 [i]
6/18-65r24 T a L
6I36-6/60 2 3 TO B4 3 00D
=Erel | T 7
Total ] ] 100
*=: Imdicates significamce._
Discussion:-

In our study, 100 cases of clinically diagnosed ARMD were confirmed by

FFA. FA helped in categorizing the ARMD in Dry or Wet ARMD as well as in cases with CNVM — occult or classic
varieties and as per location of CNV — as extrafoveal, juxtafoveal, and subfoveal lesions.Age incidence for ARMD:
In Framingham study they stated there was al7-fold increased risk of ARMD comparing the oldest to the youngest
age group. The Beaver Dam Eye Study has reported an overall prevalence of 1.6 percent ARMD with 1.2 percent
prevalence of exudative disease and 0.6 percent of geographic atrophy.79. The five year incidence of early AMD
was 3.9% between 43 to 54 yrs of age and 22.8

percent in patients beyond 75 years of age. Similarly higher incidence has been found in the age group of 71-80 yrs
in our study. Several studies have shown no overall difference in the frequency of AMD between men and women.
Though our studies shows more male preponderance as a similar study done in Japan. Smoking has shown a strong
positive association between both wet and dry ARMD. Smoking is a well established risk factor for the development
of AMD.Smoking doubles the risk of AMD, and there appears to be a dose response whereby increasing odds are
associated with an increased number of pack-years smoked.

In cases with Dry ARMD, FA showed hard and soft drusen as irregular
discrete hyperfluorescence due to window defect, there was increased number of
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drusen evident on the angiogram as compared to clinical appearance. In our study one case had vision loss out of
proportion to clinical findings, FA revealed more extensive areas of RPE atrophy involving the macula which
explained the cause of vision loss. In Wet ARMD cases, FA helped in categorizing as classic and occult variety. FA
showed presence of subretinal vascular network based on the time of appearance of leakage and the intensity of
leakage were categorized as Classic CNVM when early phase showed well demarcated areas with lacy pattern
hyperfluorescence and intense late leakage. On other hand, occult CNV showed ill defined area of irregular
elevation with stippled hyperfluorescence in mid phase and less intense leakage in the late phase.

Chisholm IH et al stated that “The position and extent of the subretinal

neovascular membrane can be demonstrated by FA, as even a through clinical

examination will not give enough information about the site and nature of the

disturbance especially early asymptomatic small subretinal membrane.

Verma L et al. in their study on CNVM at RP centre, AIIMS stated that “FA

as the most useful and practical approach of tracing the macular lesions with FA findings conclusive in most of the
cases. Both fluorescein angiographic character and location of the CNV influence in the treatment modality and the
outcome.

Though Amsler grid has not been shown to be very sensitive at detecting

neovascular ARMD. In our study we found metamorphopsia in all cases of Wet

ARMD.

In our study, Dry ARMD patients presented with visual acuity ranging from 6/9

to 6/36 and all wet AMD patients had visual acuity less than 6/60 indicating more

visual loss in exudative type. There are several case-control studies showing

correlation between hyperopia and AMD, but our study did not show any

correlation.

With the advent of optical coherence tomography (OCT) and anti- VEGF

drugs, the role of FFA for clinical care has changed. However, FA continues to play important part in assessment of
ARMD. FA revealed geographic atrophy and early CNV, which was missed with clinical examination. Especially in
Wet ARMD FA has played a major role in describing the lesion morphology and also helpful in assessing response
to treatment and activity of disease.

Limitation of our study is FFA is an invasive procedure with more time
consuming and with side effects unlike OCT which is a non-invasive procedure which is quick and with no side
effects and can be repeated many times with no patient discomfort.

Conclusion:-

The Fluorescein Angiography certainly complements the accuracy of the
diagnosis by showing the exact site of pathology, type of ARMD and its further
classification. It also acts as a guide in treatment planning and as a prognostic

indicator of ARMD.
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