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45 (%) (%) (%) (%) (%) (%)
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R

Ineffective Weak Moderate Strong
R: =0 Djyr R: 0 to 0.25 Dfyr R: 0.25 to 050 Dfyr R: 20.50 Dfyr
AL: 20 mm/yr AL: 0 to —0.09 mmfyr AlL: —0.09 to —0.18 mmfyr Al: £ —0.18 mm/fyr
Arr H R: 0.68 (0.52—0.84)
o AL: —0.21 (028 to —0.16)
ArM R ERA R: 053 (0.28—0.77)
AL: —0.21 (—032 w —0.12)
Arr L AL: —0.15 (—0.25 o —0.05) R:0.53 (0.21—-0.85)
Fir IR 58 Fdi K| AL: —0.09 (=017 w —0.01) R: 0.29 (0.05—-0.52)
PDMCLs ¥ # #0027 4L R:0.21 (—0.07 w 0.48) AL: —0.11 {—0.20 o —0.03)
Ok LS AL: —0.15 {(—0.22 o —0.08)

PRSLs HEFEERE
Cyc IR ES F oA

FASLs  srestma
B5Ls B R AL
PDMSLs % @0t

MOA = oS s

AL: —0.08 (—0.16 w 0.00)

R:0.14 (0.02—-0.26)
AL: —0.04 (—0.09 o —0.01)

R: 0.09 (—0.07 w 0.25)
AL: —0.06 (—0.12 w 0.00)
R:0.12 (—0.24 w 0.47)
AL: —0.05 (—0.15 w 0.05)
R:0.14 (—0.17 w 0.46)

R: 0.25 (—0.03 to 0.54)
R: 033 (—0.02 to 0.67)

RGPCLs AL: 0.02 (—0.05 o 0.10) R:0.04 (—0.21 1o 0.29) A X&) 4
Tim R: —0.02 (031 0 0.27) "FE
SCLs R: —0.09 (—0.29 to 0.10) #H A EVRE
AL: 0.01 (—0.06 o 0.07)
USVSLs R: —0.11 (=035 to 0.13) PR Mt &

AL: 0.03 (—0.06 o 0.11)

AL = axial length change; Arr = arropine; Arr H = high-dose atropine (1% or 0.5%); A L = low-dose atropine (0.01%); Atr M = moderate-dose arropine
(0.1%); BSLs = bifocal spectacle lenses; Cyc = cyclopentolate; D = diopter; MOA = more outdoor activities (14—15 hrgfwk); OK = orthokeratology;
PASLs = progressive addition specracle lenses; PBO = placebo; PBSLs = prismaric bifocal spectacle lenses; PDMClLs = peripheral defocus modifying
contact lenses; PPMSLs = peripheral defocus moditying spectacle lenses; Pir = pirenzepine; R = refraction change; RGPCLs = rigid gas-permeable contact
lenses; SCLs = soft contacrt lenses; SV SLs = single vision specracle lenses; Tim = rimolol; USVSLs = undercorrecred single vision specracle lenses.

The underlined dara indicare that there are statistically significant effects (P < 0.05). A 0.18-mm axial length change is estimared to produce a 0.50 D

change in refraction.
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Orbicularis oculi muscle

Hair follicle
Perifollicular glands
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Inferior rectus muscle

Maxillary sinus

Orbital floor fracture 69
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VvV BNEER R EAKAN R B 2 L8R -
Antimuscarinics EREAE (X) FRARE(%)
1. Atropine 7~10 0.5~1
2. Scopolamine 3~7 0.25
3. Homatropine 1~3 2~5
4. Cyclopentolate 1 0.5~2
5. Tropicamide 0.25 0.5~1
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e A _ - Focal point
= on fovea

(a) Ciliary muscle
contracted, lens
rounded for close vision

= |
(b) Ciliary muscle _/
2

relaxed, lens flattened
for distant vision




Suspensory 7 Suspensory

Ligament Taut Ligament Lax
0\ " Q
~ Lens Flattens _ Lens Becomes
ES ™ Globular
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o &% Ortho-K
(&5 A)) e

« 1956 # Dr. Morrison: 1000 teenagers
PMMA # ;% *225p% 4%, & B > 1.50 to
2.50D, - # p\ AL 7 3 4o

* 1990, Rigid Gas Permeable Contact Lens
(RGP) " ;3 % 3 "R 40 21t #

* 1996, 7 =xOrtho-K ¢ % F]35l:& - %

» 2002, Ortho-K # = WFDA:L¥

March 26, 2008, Ortho-K - & f#F4 & 3+

pa 1/3 & :‘%"B%?fi%?ﬁ% Aedg Ortho-K
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Ortho-K &5 7% % 3

 Remodeling of Anterior Cornea

— 1989 Holden (in animal Cat)

« Central Epithelium Thinning
 Epithelial Thickening just outside Lens Edge
« Epithelial Cells Migration away from Pressure Zone
— 2003 Albarbi & Swarbrick
« Pachymetry: Central Corneal Epithelial Thinning in Human
Subjects

* No overall Corneal Bending

« Refractive Effects of Ortho-K: 7 uym/D (LASIK or
PRK: 12-14 um/D )
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How Does Ortho-K Work?

Alignment

Curve 1
Alignment \A
Curve 2

Back Optic Zone Radius
Base Curve Radius

Reverse Curve

Peripheral Curve

Alignment Curve 2
Alignment Curve 1

Reverse Curve

Base Curve
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Fositive Push Force
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1. Before CRT Lens is applied 2. CRT Lens applied to cornea

Before ortho-k treatment

4 q_ - ‘ L~ “~ - —
Rnd - . -~ - v = ~-.’ -
wy "
3

f" R

3. Cornea changes shape to 4. Cornea retains shape
match CRT Lens after CRT lens is removed

After ortho-k treatment
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Ortho-K /%

8% 3% DK: 140

¥ & Bc-:# : over 2 D reduce a night
ITALE DT R#cE 6D (-8D Afmu ik
sg:)

B~ TR FHL 4D
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2. Ghost Vision, Double Vision
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Ineffective Weak Moderate Strong
R: =0 Djyr R: 0 to 0.25 Dfyr R: 0.25 to 050 Dfyr R: 20.50 Dfyr
AL: 20 mm/yr AL: 0 to —0.09 mmfyr AlL: —0.09 to —0.18 mmfyr Al: £ —0.18 mm/fyr
Arr H R: 0.68 (0.52—0.84)
o AL: —0.21 (028 to —0.16)
ArM R ERA R: 053 (0.28—0.77)
AL: —0.21 (—032 w —0.12)
Arr L AL: —0.15 (—0.25 o —0.05) R:0.53 (0.21—-0.85)
Fir IR 58 Fdi K| AL: —0.09 (=017 w —0.01) R: 0.29 (0.05—-0.52)
PDMCLs ¥ # #0027 4L R:0.21 (—0.07 w 0.48) AL: —0.11 {—0.20 o —0.03)
Ok LS AL: —0.15 {(—0.22 o —0.08)

PRSLs HEFEERE
Cyc IR ES F oA

FASLs  srestma
B5Ls B R AL
PDMSLs % @0t

MOA = oS s

AL: —0.08 (—0.16 w 0.00)

R:0.14 (0.02—-0.26)
AL: —0.04 (—0.09 o —0.01)

R: 0.09 (—0.07 w 0.25)
AL: —0.06 (—0.12 w 0.00)
R:0.12 (—0.24 w 0.47)
AL: —0.05 (—0.15 w 0.05)
R:0.14 (—0.17 w 0.46)

R: 0.25 (—0.03 to 0.54)
R: 033 (—0.02 to 0.67)

RGPCLs AL: 0.02 (—0.05 o 0.10) R:0.04 (—0.21 1o 0.29) A X&) 4
Tim R: —0.02 (031 0 0.27) "FE
SCLs R: —0.09 (—0.29 to 0.10) #H A EVRE
AL: 0.01 (—0.06 o 0.07)
USVSLs R: —0.11 (=035 to 0.13) PR Mt &

AL: 0.03 (—0.06 o 0.11)

AL = axial length change; Arr = arropine; Arr H = high-dose atropine (1% or 0.5%); A L = low-dose atropine (0.01%); Atr M = moderate-dose arropine
(0.1%); BSLs = bifocal spectacle lenses; Cyc = cyclopentolate; D = diopter; MOA = more outdoor activities (14—15 hrgfwk); OK = orthokeratology;
PASLs = progressive addition specracle lenses; PBO = placebo; PBSLs = prismaric bifocal spectacle lenses; PDMClLs = peripheral defocus modifying
contact lenses; PPMSLs = peripheral defocus moditying spectacle lenses; Pir = pirenzepine; R = refraction change; RGPCLs = rigid gas-permeable contact
lenses; SCLs = soft contacrt lenses; SV SLs = single vision specracle lenses; Tim = rimolol; USVSLs = undercorrecred single vision specracle lenses.

The underlined dara indicare that there are statistically significant effects (P < 0.05). A 0.18-mm axial length change is estimared to produce a 0.50 D

change in refraction.

Ophthalmology Volume 123, Number 4, April 2016
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Refractive laser surgery techniques: excimer laser uses

Effect of refractive surgery

Light focused Flattens central cornea — light

anterior to retina ls focused further posteriorly
Hypermetropla

Flattens peripheral
cornea — light Is
focused further
anteriorly
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G ok & £ ie(PRK)

1988 Marguerite McDonald 7 & PRK
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* https://www.youtube.com/watch?v=Xr7UV
JKlkcU

41


https://www.youtube.com/watch?v=Xr7UVJKlkcU
https://www.youtube.com/watch?v=Xr7UVJKlkcU
https://www.youtube.com/watch?v=Xr7UVJKlkcU

LASIE = LASer In situ keratomlleusls
1Cut a EL.IF?EI‘ﬁE[:—.‘:Il ﬂ.zap with the microkeratome
2 Laser treatment to remodel the cornea

3 Replace the hinged flap
4 Flace a postoperative contact lens on cornea

Fhotorefractive LASIK.
keratectomy (FEK)

L4 i

Laser appllf:.::l Laser appllﬂd
after ﬂplthﬁl[al after p.aartral
debridement thickness ﬂ.‘:’ilp

elevated

Flattened anterior corneal
curvature In myopla
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bt & i ik £ m(LASIK)

1990 Greek eye doctor loannis Pillakaris and
Italian eye doctor Lucio Burrato
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* https://www.youtube.com/watch?v=Y-

TUMwWTFTmY
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https://www.youtube.com/watch?v=Y-TUMw1FTmY
https://www.youtube.com/watch?v=Y-TUMw1FTmY
https://www.youtube.com/watch?v=Y-TUMw1FTmY
https://www.youtube.com/watch?v=Y-TUMw1FTmY

2 5t 1 4 & 9 E 3 e(LASEK)
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* https://www.youtube.com/watch?v=zKPZE
Y75T14
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https://www.youtube.com/watch?v=zKPZEY75T14
https://www.youtube.com/watch?v=zKPZEY75T14
https://www.youtube.com/watch?v=zKPZEY75T14
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* https://www.youtube.com/watch?v=L73
/zf12cAM

» https://www.youtube.com/watch?v=JG7

PgYBaMxc
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https://www.youtube.com/watch?v=L73Zzf12cAM
https://www.youtube.com/watch?v=L73Zzf12cAM
https://www.youtube.com/watch?v=L73Zzf12cAM
https://www.youtube.com/watch?v=JG7PqYBaMxc
https://www.youtube.com/watch?v=JG7PqYBaMxc
https://www.youtube.com/watch?v=JG7PqYBaMxc
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Electromagnetic spectrum

Frequency Wavelength A Optical Visible (nm)
(Hz) distance
107 1815 Long electrical /
184 10" oscillations 3 ;!
S i~
10° 1 km 10" S ;&
18‘ 181 Hertzian waves = /
7 " o li
102; 1 m 1 O 10 / is l/ %‘— 625
10° 10° '4' S
105 t.em 10° 4 10 ; ©1580
10 10° / = ) g
10 10° S 5
1l g 10° S —550
10" 1 pm 10* 5
10°° - 10°__Infrared _______ e 3
10" 10°_ _Visible rays_____ 5, DO | S
10 1 nm 10' __Ultraviolet Nw il — 480
10" 1A 10° ok g .
10" 10" X-rays AR P 2
102 O 1500 'y S
107" 1 x-ray unit 107 Gamma rays 760 S 2 1405
107 10~ \ 0 -
16> 10~ \ % N
10~ 10° Cosmic rays % S 2
25 -7 TNSemwEa, =
10 10 = ~= | i
\ >
\ s 2
\ L.
= — 325
\ % S
\ > - 270
\ | 3
Visible light: 380~760
ISIDIE I . ~ nm
g = 1215
S
3
) |
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Refraction

o Refractive Index

> Light travels the same speed in vacuum (3 x 108 m/sec) but at
different speeds in different media (blue slower than red)

o A medium’s refractive index:

Speed of light in vacuum

Speed of light in medium



N

- Air and vacuum 1.000
Woater 1.333
Cornea 1.376
Aqueous and vitreous humor 1.336
Spectacle crown glass 1.523
Polymethylmethacrylate (PMMA) 1.492
Acryic 1.460

Silicone |.438
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Law of refraction (Snell’s law)

* n,sin 6.=n, sin B,
(n = refractive index, O = angle)

Incident Optical Incident Optical
ray interface ray interface

Surface
normal

nq{ > nNo



ens maker’s equation

(P=lens power)

Surface ‘\\
normal RN
A s
o *se
\ h
o '
/
Object e
distance

Lens surface




Applications of lens maker equation

+6 D

- 1m »{ X >

: + 6 = % (refractive index of air is |)

X=02m=20cm
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Iris (colored
part of eye)
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Refractive errors

B

Emmetropia,
no accommodation

Emmetropia with
accommodation

Hyperopia,
no accommodation,
corrected by plus lens

Myopia,
corrected by minus lens
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Human eye as an optical system (by Allvar Gullstrand)

Aqueous 1.336
Cortex 1.386
/ Core 1.406

Index: | , 41'%7: _\Vitreous 1.336
Cornea 1.376 [/ / N
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Allvar Gullstrand

He applied the methods of physical mathematics to the study of optical images and of the
refraction of light in the eye. For this work, he received the Nobel Prize in Physiology or
Medicine in 1911.

Gullstrand is noted also for his research on astigmatism and for inventing slit lamp and
corrective lenses for use after removal of a cataract from the eye.




Anterior surface of cornea

Posterior surface of cornea
Equivalent surface of cornea
Anterior surface of lens

Anterior surface of equiv. core lens
Posterior surface of equiv. core lens
Posterior surface of lens

Refracting power

Anterior surface of cornea
Posterior surface of cornea
Equivalent surface of cornea
Anterior surface of lens
Core lens

Posterior surface of lens

Corneal system

Refracting power

Position of first principal point
Position of second principal point
First focal length

Second focal length

Lens system

Refracting power

Position of first principal point
Position of second principal point
Focal length

Complete optical system of eye

Refracting power

Position of first principal point, H
Position of second principal point, H’
Position of first focal point, F
Position of second focal point, F’
First focal length

Second focal length

Position of first nodal point, IV
Position of second nodal point, N’
Position of fovea centralis

Axial refraction

Position of near point

Accommodation
Relaxed

EZz1]

6.8

10.0
7.911

-5.76

—6.0

—-5.88

5.0
5.985
8.33

—-0.0496

—-0.0506
—23.227

31:031

19.11
.6/
5.808

69.908

58.64
1.348
1.602

—-15.707
24.387

—-17.055

22.785
7.078
7.332

24.0

-1.0

Maximum

Accommodation

7
6.8

5.33
2.655
- —2.655
—-5.33

48.83
-5.88

9:375
14.96
9:375

43.05
—-0.0496
—0.0506
—23.227
31.031

33.06
o. 140
5.255

40.416

70.57
s B v 4
2.086

=12.397
21.016

-14.169

18.930

24.0
—-9.6
-102.3
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FIG 1-1—Cross section of the human crystalline lens, showing its relationship to surrounding
ocular structures. (lllustration by Christine Gralapp.)
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AVERAGE ACCOMMODATIVE AMPLITUDES FOR DIFFERENT AGES

AVERAGE ACCOMMODATIVE

AGE AMPLITUDE*

8 14.0 (£2 D)
12 13.0 (£2 D)
16 120 &2 D)
20 11.0 (£2 D)
24 10.0 (2 D)
28 9.0 (2 D)
332 8.0 (2 D)
36 7.0 (2 D)
40 6.0 (2 D)
44 4.5 (£1.5 D)
48 3.0 (1.5 D)
52 2.5 (1.5 D)
56 2.0 (1.0 D)
60 1.5 (x1.0 D)
64 1.0 (0.5 D)
68 0.5 (0.5 D)
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Interval of Sturm

S —— —

—

: : Circle
First axis of focus of least Second axis of focus

confusion

Figure 15.8. Focus of an astigmatic lens, the circle of least confusion. An astigmatic lens, represented at the /eft,
focuses in two planes. The point source of an object is focused in one plane, here represented vertically and anteri-
orly, and then is focused again in another, posterior plane as a horizontal line. That area between, where the point
source is represented as a circle, is known as the circle of least confusion. This is where the best possible visual

acuity can be obtained in the astigmatic system.



e

n;is“
(97
e

o

=
=
S
S

Figure 15.9. Astigmatism causes multiple foci for the point light source of the image. On the left, the image of a
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Cornea Typical age (= 20°) (£20°)
“With the rule”
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astigmatism
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Figure 1a: With-the-rule Figure 1b: Against-the-rule Figure 1c: Oblique
astigmatism astigmatism astigmatism
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Photoablation

Flap is reflected

Original curvature New curvature
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Normal anatomy corneal limbus
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Keratoconus

F.eratoconic
COornea
Thinned Central core
corneal
Anex Stromal
P F.alser—Flelscher
(F—F) ring seen on
clit |.‘:'EHTIF-'
Keratoglobus / 1 Wide ectasia
— entire
ectasla K.alser—Flelscher

very thin ring



Corneal topography scan showing shape of a keratoconic cornea
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Corneal surgery — penetrating keratoplasty (CFK)

|—> Approximately 7mm diameter

diseased cornea trﬂph[ﬂﬂd out

L’ ::% Discard

Full-thickness corneal graft
sutured [n

Diseased host
COrnea

Clear donor cornea
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Refractive laser surgery techniques: excimer laser uses

Myopla Effect of refractive surgery

Light focused Flattens central cornea — light

anterior to retina ls focused further posteriorly
Hypermetropla

Flattens peripheral
cornea — light Is
focused further
anteriorly
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* https://www.youtube.com/watch?v=LEewS9X
hrwWM
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* https://www.youtube.com/watch?v=zKPZEY75
114
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LASIKE = LASer In situ keratomlleusls

1Cut a Eupﬁrﬁc[al ﬂ.zap with the microkeratome
2 Laser treatment to remodel the cormea

5 Replace the hinged flap
&4 Flace a postoperative contact lens on cornea

Fhotorefractive LASIK,
keratectomy (FRK)

LI 521

Laser appllf:.::l Laser appl[ﬂd
after f:plthf:llal after partl:al
debridement thickness ﬂap

elevated

Flattened anterior corneal
curvature in myopla
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Diagram of normal anterior segment

Anterior

seament

. y — VYitreous
humour
Lens

Cornea Zonule

Corneo- Clliary

scleral limbus Process

Sclera
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Close up of normal lens cross-section

Anterior Fosterior

Equator
Capsule S
Anterior
eptthelium

Embryonic
Lens fibres— - hucleus
New lens fibre — S
production
Equator Fosterlor
Zonules capsule
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Lens with cataract

Anterior

Cortlical

Anterior
subca PEUl.‘:’EII‘

Nuclear
(hucleosclerosis)

Fosterior

subca pﬁular

Fosterior
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Slie Iamp view of nucleosclerosis

29



Natural lens
15D

Optics of cornea
and lens refract light
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neal Model of eye showing anterior chamber depth

o Epithelium
y
_ Endothelium
Anterior
chamber
depth

- Corneoscleral
! limbus
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Phacoemulsification surgery

3. Foldable intraocular lens (I0L)

1. Keratome corneal incision being inserted

2. Phaco-probe sculpting lens 4. I0L unfolded in capsular bag
nucleus
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51019569 陳詩經 ZMB.mp4
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Fhaan-pr‘nbs

Intraccular lens

Limbus
Faracentesis incision
Fhacﬂ—pmbﬂ in lens

Ca PELH:'J'I"hEFJE
Dilated pupil

Anterior capsule
Capsulorhexis

edge

Intraocular in capsular
pag

2.75 mm incision in cornea Corneal incision
profile — self-sealing
sutureless wound

Capsulorhexis edge
Intraccular lens

placed in bag
Anterior capsule
Iris

Ciliary body
Zonule

Fosterior cﬂpﬁulﬁ
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Feripheral dystrophy: Retinitls
plgmentosa with Intra retinal
mid peripheral bone spicule
plgmentation

Central dystrophy: Mixed dystrophy:
Best dystrophy cone rod
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Choroldal neovascularization (CNY) Geographlc atrophy (GA)

Neurosensory p-
retina L

/ o ﬂ—Exudat&

4) OOO O—Ocdsma

Haemorrhage

. L8y

Sy s CNV
MY — RPE .
—_—— = BO% AMD
- Bruch's See Chapter 19

membrane pr
Chorold

Occult CNY

|

‘ Urgent referral for conslderation: laser ar surgery

v v

Plgment epithellum
detachment (PED)

character and slze

Laser depends on posltion, Photodynamic therapy depends
character and slze on level of vislon, position,

Treatments under evaluation
* TTT: Trans-puplllary thermotherapy
» Surgery:
* Submacular surgery
* Macular translocation, RFE transplantation
» Antl-anglogenesis: sterolds, modulation
of vascular endothellal growth factor

v

Disciform scar
See Chapter 12

l

distortion/decrease In vision

Rehabllitation: Reglstration, low visual alds, advice re second eye — to report.

See Amsler chart, Chapter 7

Educate AMD patlent to report If decrease or distortion In vision. Conslder
vitamin supplementation: Age Related Eye Disease Study recommendations.
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Non-proliferative diabetic retinopathy (DR)

Microaneurysms

Does not need treatment
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Severe non-proliferative DR

Cotton wool spot (CWS)

Intraretinal
microvascular
abnormallties

Looping
White vesseél

Needs referral to ophthalmologist to declde treatment

22



Proliferative DR

Needs laser
All figures copyright S Downes

New vessels on dlsc
(NVD)

Beading

New vessels elsewhere
(NVE) with fibrovascular
changes

23



Mixed diabetic maculopathy (DM)

Needs laser

Clinically significant macular
oedema (CSMO)
and lschaemic maculopathy

Hard exudate

Haemorrhages

Cotton wool spot

24



Traction band

Tractional and fibrotic
changes with laser scars.

This Is end-stage disease.

Vitreo-retinal surgery
may help

Advanced dlabetic eye disease

25




Classification

Neon-proliferative
(Packground) DR

Severe non-proliferative
(preproliferative) DR

Proliferative DE

Advanced proliferative
DR

Maculopathy (especially
late-onset diabetes)

* Microaneurysms

* Eetinal haemorrhages

» Cotton wool spots

* Exudates outslde
temporal arcades

e Multiple haemorrhages
In all four quadrants

s Venous beading

¢ |ntraretinal new vessels

(NV)

s NV at disc (NVD) or
elsewhere (NVE)

s Tractlon on NV causes
vitreous haemorrhage
or retinal detachment

= Vitreous haemorrhage

* Tractlonal retinal
detachment

s Neovascular glaucoma

* Focal or diffuse retinal oedema
near fovea

* Focal oedema with ring of
exudates (‘clrcinate’) near fovea

* Exudates near fovea

* Haemorrhages near fovea

Fathology

Slght-threatening — REFER TO OFHTHALMOLOGIST

* Loss of caplllaries at macula
(macula Ischaemia)

pericytes

molecules

» Basement membrane thickening
s loss of endothellal cells and

s Loss of vascular tone regulation
» Altered cellular adheslon

e Acellular caplllaries
‘Caplllary closure'

e |Local areas of retinal
lschaemla and hypoxla

o VEGF response' and
Intracellular activation
(Including proteln kinase C)

* 'Anglogenesls’ with
formation of NY

* Alteration of vascular
permeability

* (Early) non-proliferative DK
* (Later) proliferative DR
e (Early, especlally In late-onset DM)
* Maculopathy
o Macular oedema
» Macular Ischaemla

26




Treatment ap'l;lons

Blood pressure, lipld and Fanretinal photocoagulation Macular laser Vitrectomy
glycaemic control (PRF) laser
* Reduce progresslon and severity * | aser (usually argon) ¢ Focal or grid pattern Alms: to
of diabetic retinopathy (DK) e Indicated for proliferative DR to e Encourages absorption of ® Clear vitreous haemorrhage
* Reduce need for laser reduce risk of vislon loss due to oedema * Allow further FEF laser
vitreous haemorrhage or * Relleve retinal traction and repalr
tractional retinal detachment retinal detachment
» Treat diffuse macula oedema due

In the UK. and Ireland, the Natlonal Framework for Diabetes alms to ralse
the standards for diabetic care Including DR, and reduce blindness from DE

to vitreous traction

27




Proliferative dlabetic retinopathy (DR)

J Fanretinal
photocoagulation

New vesséls
on disc (NVD)
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=S EE B (Macular laser)
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I Fanretinal
photocoagulation

New vesséls
elsewhere (NVE)
stlll proliferative
and undergoing
more laser

Needs more laser



Clinically significant macular oedema (CSMO)

Laser scar

Farafovea with exudate

Microaneurysms

Needs more laser

Treated CSMO

Multiple eplsodes
Macula now dry

Microaneurysms

Exudate

Coalescing laser scars

37
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DR treatment options
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* https://www.youtube.com/watch?v=fJzCkPDV
bPk
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Anatomy Central retinal veln (CRV) course at optic nerve head

Layers
Retina ———= Nerve fibre layer
Chorold Prelaminar
Sclera sLaminar

Central
retinal

veln Retrolaminar
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Human methylmethacrylate vascular cast

All tissue has been dissolved away from the Intralumen vascular casts

The optic disc: retinal venule
tributaries forming the central
retinal veln deep In the optic cup

Central
Optic retinal artery
cup Retinal veln
| tributaries
Neural
rim

Copyright J Olver



lsolated retinal cast
with central retinal
artery and vein

Retinal vasculature

Central retinal veln
Central retinal artery —

Copyright J Oler
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O R A A A Ak [ H 2
Central retinal vein occlusion)
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Neovascular glaucoma — Iris new vessels and pathology

g Histopathology of Iris
surface with arrows
showing Irls
heovascularization

Acknowkdg;?.:rtentéto Dr Brendon McDonald,
Neuropathologlst, Oxford Radcliffe Infirmary,
Oxford for the histopathology slide

Rubeosls Iridis: (Irls neovascularization)
— end-stage disease

51



71 S AR A IR KR 28

(Branch retinal vein occlusion)
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Branch retinal vein occlusion (BRYO)

Fluorescein anglogram

Affecting three quadrants Affecting one quadrant oF braneh vein oodlGetor

(left eye) (right eye)
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Hypertensive retinopathy

* Usually asymptomatic and bllateral
® Can have BRYO or CRVO

® Range of features from generalized retinal
arteriolar narrowing, cotton wool spots, exudates,
arteriovenous crossing changes, flame-shaped
haemorrhages, to optic nerve head swelling

Retinal flame BRYO and sllver wiring
haemorrhages 58



-t,
vl

/

APH ZE




* HRENA 7t HH A AR A (CRA) B R [

e

@JHJE(PCASH’E{ CHREKILR

H%WZ/B IR

- (REEIRIBTIREIR ORI 2 -
(LA ~ BEARA RIS ) L5 L

. QEHFJE@/ EUUNBEIRiUN: EEOQE@JHR/_

m’a”

el )&

FiF bﬁ&‘gﬁﬁ%/ﬁ\@ﬁ/%% J& B M1

LIUR/EL007 88 2 A IKAE - 34
MRS =

1 {0 AR e B T (R I e A g S A




Anatomy

Central retinal artery course at optic nerve head

Retinal
arteriole Layers
Retina Nerve fibre layer

Choroid FPrelaminar

Sclera ,Laminar
Central

retinal Retrolaminar
artery

(CRA)
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Central retinal artery occlusion (CRAO)

Very lschaemic retina

Cherry red spot
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CRAO with cllioretinal Branch retinal artery
sparing occlusion

Central patch of vision Occluded branch (arrow)
Is maintalned
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