ndus FIuorescein@ngiography and

>
> ® &
$
Indocyanin Gr@ Angiography %@
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WHAT IS FFA?

Used to-study the retinal vasculature and perfusion










O PRINC IPL]%
; 5
* FLUORESCENCE- (E
Prop@ of certain molecules ¢§

to %ﬁ light energy of longer %Q)

W(g length when stimulated by a
O
Shorter wavelength. N

(O (O
O & ]
(D (D Blue light
% % [high energyl




—, I
ilters

460-490nm

Blue light

elig Blue light
excites
e fluorescein |
in blood l
i vessels .
N ,
Blue excitation filter «
520-530nm
Yellow-green light
enters camera ()
: L Yellow-green
and. blue light
emerge from eye
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——-Retinal capillary

—- Zonula occludens

—- RPE

Bruch’s membrane

________ Chorioeapillaris

@ Free fluorescein

@ Bound fluorescein

—

Innher blood-retinal barrier
(retinal cagillaries)—
Impermeable to fluorescein

Outer blood-retinal
barrier (zonula occludens)+
Impermeable to fluorescein

Choriocapillaris-
Permeable to only “free”
fluorescein.

#NARAYANA
NS SR A




o  Indications of KFA Q
N\ N N\
. Diagnosti%‘q}iabetic Retinopathy and other R$1 vascular Diseases éb'
S S S
. CNVD?Igld CSCR $ $
s < &
* Posterior uveitis
2 & &
‘%o find out the activity of the disea ¢land decide the treatment plan i
> > >
S S S
L L L

“FNARAYANA
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Phases of FFA

Arm to Retina Time:

*10 — 12*seconds - young age
*]12- 15;seconds — old age
*abnormal >20 sec

*Delayed -

» cardiac disease

» Blood viscosity

» Giant cell arteritis

» carotid artery stenosis

#NARAYANA
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I I
(DPHASES OF ANGIO%RAPHY
N X

1. CHOR#AL FLUSH/ PREARTERIA%IASE- Arm to retina timgb,

2. AR@AL PHASE — 10-15 sec a@ injection ,\s\
3. A%ERIOVENOUS PHASE/ CA@!LARY PHASE- %@
4. NENOUS PHASE > N
5@%"0 PHASE (§ (§

,-5\. LATE PHASE @ @

' NARAYANA
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Timing from the start of
Phaség jof angiogram injection((approximate)

Inj of dye 0 sec
Péerior ciliary arteries 9.5 \(D N
S o

@horoidal flush (or prearte- 1@0
(/rnal phase)

&
6 &
Retinal arterial phase %0—12 sec %
éb Arteriovenous phase éb 14—-15 sec éb
O
>
S
&

(laminar stage or early

(§D venous stage) (g
(é \enous phase

@
Late phase % 5 min

AAAAAAAAAA




(200 o

oa/Jan/2011, 05 08 Janf2011, 05

23/Sep/i2011, 08 N =
FA 022662 55 Fi 0:33.79 55

FA 0:14 .85 55° ART(1T) 0&iJan/2011, OS5

ENENEENNE S
FA 2:05.09 55 HEIDELBEN G|
ENEINEENNS

A NARAYANA
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@

2.Infrared,image(prior to dye injectio
e Aut orescence S R e

. N o NN AT
-OPt&rve head drusen =
- dr%en R

Q
O
(D%Pseudoﬂuorescence

{4
%Q% -wearing of filters %(é




Fovea 1In FFA(D

(
>
N
8
N
&

—

O

W@does the ovea appea r(§

é ] @ E— : EiSEES
(é (é * Enlarged FAZ Q
% Avascular , % * Irregular margin o@

Large RPE — Melanin
* Increased Xanthophyll density

* Capillary budding

M NARAYANA
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S I
FFA Interpretation

* Eye, Phaseg,
* Flourescence-normal/hypo/hyper
* Level,ofpathology

* Intensity and Size of lesion with time

27-Now-10, OS

FA 4:58.70 55° ART(14)

#NARAYANA
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INTERPRETATION FLOW CHART

fluorescein angrngram

l 1

abnormal ‘ artifact

l

hyperfluorgscence hypofluorescence
L ] 1 J

LEAKAGE WINDOW DEFECT POOLING STAINING blocked n[}nﬁlling

NARAYANA
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O

Early
phase

- ¥ - Window defect, leakage

fluorescence

wr gog!

y
{ 7

¥

Window Defeq
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- Pooling, staining

200 gm
L=
1200 um

(200 pm I_ZUU pum

08-Feb-11, OD
21072018, 0D . 0 o1 i 06-12-2018, OD FA 10:01 07 55°
FA&&ICGA 2:27 FARKICGA 10:25.47 55° ART(14) 10:25.44 55° ART(14
CARMTER EaRgins o o a A ST ARG e o AL S

your faith shall heal you
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I 0 I
LIMITATIONS,

O ©
> > >
N N N
@ > o
. Ima@g of the choroidal circula@ S
. F@iffusion of dye in chori@ﬂlaﬁes %‘Z)
&
‘O
3
S
O
S

. P‘%or transmission of ﬂuoresqg:lce

°§cular media opacities (§
3

38

q@
%
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ICG angiography

Over comes the limitations of FFA
* Infrared light
— Absorption: 790-805 nm

< Emission: 825-835 nm

o

Absorbance

o
<o

Fluorescence

o
(o))

o
5

5
@
N
o
=
o
<
£
=
®
-
3]
2
| —

o
N

o (Masking by pigments and blood 1s

o
o

650 700
Wavelength (nm)

minimized
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White light/
Laser

Excitation of

ICG in blood \Q
vessel o

Infrared excitation
filter

enter camera

O
Yellow-green light (DQ

ICG angiograph Infrared barrier filter " NARAYANA
S S 0 I I NETHRALAYA




(O 00, Q
> A S
@° Indications: @ @
é)s& -IPCV (ldiopathic polyérdodal choroidal Qi&
% vasculopathy) % %
(Uéb — Occult CNVI"(DlQ(D (Déb
2\ ~CSCR -\ R
J o &
(é — Choroidaltumours-Melanoma and (é
% Hemanﬁqa %

P NARAYANA
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B I
CONTRAINDICATIO‘Jl\’I'S

3

Liver

Y (
> >
N N
& &
% aisease %
¢ ¢
Y Y
N N
& &
Y Y
S S

' NARAYANA
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I
> Sodium Fluore;i&ein

S X
. Orangeérbystalline dye éb
. Mo@ of 376 daltons ~é

' ~

©)

’° 85%“bound to albumin, 15% lgéund
' Sml ot 10 % (500 mg) 10,

w@etabolized by the liver an§

@excreted by the kidneys. @

%Q; * Most of the dye 1s cle@ with 24-36 hours.

P NARAYANA
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SIDE EFFECTS

SEVERE(<1%)

Larngeal edema

X
Bronchospasm . 05
~

Angioneurotic edem‘aD
N

. \
Cardiac arreslzb.
N\

Seizure
N

A NARAYANA
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H/o severe adverse reaction during Asthima
Fluorescein_ -
N

Hepatic failure

©
§
<
Renal failure
D
O
&
S
O

Pregnancy -1 st trimest

&
&
0y M
>
%

' NARAYANA
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Angiography Proc%dure

(
3
N
&
500mg in = rapid I SSSMBNS $
Sml vial injection %‘Z)
Q
O
3
S
O
%

AAAAAAAAAA
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Pharmacokinetics

- >
 ICGis a#arbocyanine, anionic dye. %
* ICG-high molecular weight \é
* In Vizv?; ICG 1s 98% protein bound . Qs}

° 1t I%both lipophilic and hydrophilic properties.

° @refore, less dye escapes fron@e choroidal vessels

(Hfenestrations. g
{b’ CG is excreted through liv@

< e

Y
&
Y
<
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Angiography Proc%dure

L
3
N
O
Rapid IV | 5 ml NS S
injection flush %Q’
Q
@
‘O
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I
‘D Central Serous Chortgretlnopathy

A NARAYANA
NETHRALAYA

(O
Ink Blot Appearance
I



Smoke Stack Appearance

< \\_)_,

A NARAYANA




T
Choroidal Neovascular Membrane ( classic)

ol P~
g AV Transit §

' 3 S5

> .

-

200 3 ; [200 um 200 bm

10-Sep-14, OS
FA&&ICGA 11:33.57 30° ART(36) 11:33.49 30° ART(36)

10-Sep-14, OS 10-Sep-14, OS 10-Sep-14, OS
FA&&ICGA 0:15.39 30° FAZZICGA 0:27.89 30° ART(4) 0:27.81 FA&KICGA 1:59.54 30° ART(12) 1:5¢

#NARAYANA
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Choroidal Neovascular Membrane ( Occult)

200 grm
L l_ZIIIIII Him l_EIIIIZI Him ._EDD HIm

FI2EM930, #£422227
AF2272012, OS5
FL 027 .01 557 ARTILE

F28/1930, # Tr/2818930, #1210 7281930, £422227
A2352012, C 4232002, OS5 422002, O

Fa 026,21 2 FA 145,24 55° FA S19.02 557 ART(16) HEIDELBErS
ENGINEErNNG

NARAYANA
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—
Branch Retinal Vein Occlusion

200 pm 200 pm

14/Jan/2016, OD 14/Jdan/2016, OD 14/Jan/2016, OD
14/Jdan/2016, OD

FA 0:26.25 55° ART(4) FA 0:31.83 55 ART(10) i ' FA 3:20.74 55° ART(9) HEIDELBENS
FA 0:33.31 55° ENSINEErnG

= e e e e e 1

ENSINEENMS
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Advanced Proliferative Diabetic Retinopathy

Intraretinal hemorrhage: flame and dot/blot

e SRR

200 pm : 200 pm
= (200 um -

24-Apr-10, OD 24-Apr-10, OD 24_Apr-10, OD
ol 24-Apr-10, OD Pr-Rts P
FA 015 35 55° ART(2) FA 02701 55° ART(5) FA 937 03 55° ART(30) HEDELBerS

FA 0:19.14 55° ART(12) . o ENSINEENNG
Preretinal hemorrhage

ENSINEErnNnsS
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WHICH IS FFA & ICGA ???

HEIDELBENS
ENGINEENNG

A NARAYANA
NETHRALAYA
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L?UU um

15-Feb-16, 0S
FAR&ICGA 0:54.72 55° ART(2) 0:54 65 55° ART(2)

200 pm

15-Feb-16, 0S
FAS&ICGA 1:44.91 55° ART(5) 1:44.84 55° ART(5)

I_1EI: pm

15-Feb-16, 0S
FAS&KICGA 3:06.49 55° ART(12) 3:06.43 55° ART(12)

LE00 pr

15-Feb-16, 05

N FAS.8ICGA 10:06.84 55° ART(18) 10:00.78 55° ART(18) Heoeleers



|_200 um LZ[IEI pm

15-Feb-16, OD 15-Feb-16, 0S

FAS&ICGA 10:30.16 55° ART(12) 10:30.09 55° ART(12) HEIDELBEIGHEY FAZRICGA 10:05.57 55° ART(12) 10:05.51 55° ART(12)
ENGINEENNG

HEIDELE
ENGINEES
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l_?D: um

09-May-16, OD
FA&&ICGA 0:15.30 55° ART(4) 0:15.22:

(200 pm

200 pm
09May-16,00 SO

FAZKICGA 01763 !

09-May-16, OD
FA&SEICGA 0:19.53 55'

L?JG pm

09-May-16, OD
FAS&ICGA 1:37.42 55° ART(15) 1:37.34 55° ART

1200 um 200 um

09-May-16, OD

FA&SICGA 4:40.37 55° ART(11) 4:40.30 55° ART(11) HEIDELBES
ENGINEENNG

NETHRALAYA

your faith shall heal you






FFA vs ICG

(200} L200 pm (200pm 1200 4m
09-May-16, O 15-Feb-16, 0S
FAB&ICGA 1°37 42 55° ART(15) 1:37 34 55° ART(15) HeEIDELBEr FABEICGA 3.06.49 55° ART(12) 3:06.43 55° ART(12) HEIDELBENS

ENSINEENNE ENGINEENNG

#NARAYANA
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