CHRONIC
VISUAL LOSS




Refractive errors Cloudy of ocular media Sensory pat_h\_Nay Functional visual loss
abnormalities
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AACG

Corneal ulcer

Acute anterior and
posterior uveitis

Ocular trauma

Vitreous hemorrhage
Infection

Chronic anterior and
posterior uveitis

Corneal decompensation
Dry eye




Retinal detachment

Retinal vv. occlusion
Retinitis (various causes)

Optic neuritis
ARMD

Diabetic retinopathy

Intoxication ; CQ

Papilledema
Migraine
Amaurosis fugax
Retina edema




Refractive errors Cloudy of ocular media Sensory pat_h\_/vay Functional visual loss
abnormalities
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24-year of age, Thai female

Problem : Difficult to see the far objects, but
she has no problem to read the books




-

No eye pain or
redness

No underlying
diseases

No ocular trauma
VA : OD 20/70
OS 20/100

DL
[

v R
R, X

* VA c glasses
OD 20/40
OS 20/70




* VA c glasses ¢ PH
OD :20/30
OS : 20/30

How do you do next!?




 Refraction™




* Eye examination must be careful
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/5-year of age, Thai female

Problem : Difficult to see the far and near
objects in both eyes for 2 years




H
S

Istory

ow progressive of

b

ur vision

Painless

No underlying
diseases

* Eye examination

VA c glasses :
OD :20/200
OS : HM




* VA c glasses ¢ PH * Eye examination
OD : 20/70 : not present

OS: NIPH : normal
: 18/15 mmHg

cupping 0.4 and normal

retina OD, abnormal red
reflex OU

: as the figured
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* How is the prognosis in this case!?
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/5-year of age, Thai female

Problem : Difficult to see the far and near
objects in both eyes for 2 years




H
S

Istory

ow progressive of

b

ur vision

Painless

No underlying
diseases

* Eye examination

VA c glasses :
OD :20/200
OS:CF?




* VA c glasses ¢ PH * Eye examination
OD : 20/70 : not present

OS: 20/100 : normal
: 25/30 mmHg

: NS 2+

: nhormal macula
,cupping as the figured
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80-year of age, Thai male

Problem : Difficult to see the far and near
objects in both eyes for | year




History * Eye examination

Slow progressive, VA c glasses :
painless blur vision, OD: CE?
especially central OS - 20/200

vision
Farmer
Smoking

No underlying
diseases




* VA c glasses c PH
OD : NIPH
OS: 20/200

Eye examination

: not present
: normal
: 22/23 mmHg
: as the figured

: as the figured







i;: _ ) Courtesy of Mark Metzler and C. P. Wilkinson, MD
Ll Donald Gass;MDan Timothy D. Polk, MD 121978 Greater Baltimore Medical Center
1994 H@tﬁm Palmer Eye Institute
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Characteristics of the optic disc,

Recognize a cataract and to

Examine the with the ophthalmoscope
and recognize the signs and symptoms of
maculopathy




Glaucoma
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* Significant cause of
the blindness

* Most patients are asymptomatic, majority of
patients lack of pain, ocular inflammation, or

halo

* Visual field defects are characterized by specific
shaped scotoma and contraction of peripheral

field




90/30

Nasal retina Temporal retina

el

sou
]

Retinal area
served by

damaged axons
S e

FIG 1II-21—Altitudinal defect, left eye.
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of glaucoma is important

* Usually involves elevation of IOP above the
statistically normal range

* Prolonged elevation of IOP can lead to optic
nerve damage

e Routine IOP measurement is a valuable means
of screening of glaucoma
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* |In some cases, glaucomatous optic nerve
changes in normal IOP

* Other disorders, such as brain tumor, can also
cause changes in optic nerve




Aqueous production : ciliary body epithelium (Non
pigmented epithelium)

Resistance to outflow : conventional route (TM),

unconventional route (Uveoscleral)

Episcleral venous pressure




: anterior chamber angle, trabecular
meshwork, Schlemm’s canal, collector
channels, aqueous vein

: >80% of aqueous pass through this route

: anterior chamber, intermuscular space of
ciliary muscle, suprachoroidal space




Schlemm’s
canal Vitreous cavity

Trabecular

Retina

Flow of
agueous humor

Anterior chamber
Lens
Comea




Schlemm's canal

Episcleral

wreli Trabecular meshwork

Iridocorneal angle

Suprachoroidal Posterior chamber
space
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All eye have an internal pressure

|OP is largely dependent on the ease of flow to
the trabeculum and Schlemm’s canal

Greater the resistance to flow, the higher the
IOP

Most normal eyes have an |IOP of < 2| mmHg.




|. Open-angle glaucoma : POAG
2. Angle-closure glaucoma : ACG
2.1 acute ACG : ocular emergency

2.2 subacute ACG
2.3 chronic ACG : CACG

Primary congenital glaucoma

Glaucoma associated with congenital
anomalies




- pigmentary glaucoma

pseudoexfoliation glaucoma

d
d

C

ue to
ue to change of the uveal tract
ue to trauma

- following surgical procedure

- steroid induced glaucoma

- etc.
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* Open angle

Angle Closure Glaucoma: The angle
formed by the cornea and the iris
narrows, preventing the aqueous
humor from draining out of the eye.
This can lead to a rapid increase in
intraocular pressure. %ﬂw-._._._wo
Mayo Clinic (www, Bmﬁn inic Baw

- |

Open Angle Glaucoma: Blockage of
the trabecular meshwork slows
drainage of the agueous humeor,
which increases intraocular pressure.
Source: The Mayo Clinic ﬁEEE
mayoclinic.com)
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- Composed of more than 1.2 million nerve fibers

- Nerve fibers originate in the ganglion cells of the
retina

- At the point of origin, the nerve is called the
optic disc, small depression in it called the cup
of the optic disc




Optic Nerve Head

ion. D, Retrolaminar region. (Reproduced with permission from Shields MB. Textbook

11-10—Divisions of the optic nerve head. A, Surface nerve fiber layer. B, Prelaminar region. C,
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|OP exerted on walls of the eye, including the
optic nerve and its blood vessels

Damage to the optic nerve results in visual field
loss

Detection of glaucomatous visual loss is
accomplished by visual field testing

VA usually does not suffer initially




. Pressure
= inside eye

Damage to
optic nerve




* AAO recommends a glaucoma screening every
2 to 4 years past age 40

* Incidence of the disease increases with
age,family history and race

* African-Americans have an greater risk for
development of glaucoma




- Indentation
: Schigtz

- Applanation

- Goldmann
- Automated
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Trabecular meshwork .

Schlemm's canal




: Color
: Size of cup
: Vessels

: Increase in the size of the optic cup
(cup:disc ratio > 0.5 — raises suspicion of
glaucoma)

: Vessel displacement

: Asymmetrical cupping (difference > 0.2)




Normal eye Glaucoma eye










For every 1,000 persons age
— 100 are suspected of POAG by visual field,

disc appearance, IOP findings or dense risk
factors.

— |0 have POAG.
— | will be blind as a result of POAG.




|.OId age
2.Family history of POAG

3.African heritage
4.Myopia

All of these risk factors are
of POAG.

* Associated conditions : DM, thyroid, CVS dz.




Slow progression

Most asymptomatic

Usually bilateral, but may be asymmetry of

severity
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Not found other causes of glaucoma




OP > 21 mmHg

OP not elevated, but a
between the eyes

An optic cup diameter of the
disc diameter

One cup significantly larger in one eye than in
the other eye

Symptoms of acute glaucoma
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B-blocker agents :
Non-selective a-adrenergic agonists :

Selective 0, -adrenergic agonists :

Cholinergic drugs (miotics) :
Carbonic anhydrase inhibitors :
Prostaglandin derivatives :

Hyperosmotic agents :
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|. Reduced aqueous production
2. Enhanced outflow : conventional

: unconventional

4. Decrease vitreous volume

5. Neuroprotective




Patient education
Side effects

Compliance

Underlying disease : COPD, asthma, CVS dz,
renal disease

History or drug allergy : esp. sulfa
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Argon laser trabeculoplasty (ALT)
Selective leser trabeculoplasty (SLT)

Laser peripheral iridotomy

Laser iridoplasty







:Trabeculectomy +/-
mitomycin C or 5-FU Tube shunt

Filtering surgery - trabeculectomy







ECP Treatment of
Ciliary Body

freezing -
probe

freezing

ciiary
bod ¥

Cryoablation Surgery




Cataract




Cataract




’

or )

Age-related cataract occurs in about 50% of
people between ages 65 and 74

One of the most successfully treated conditions
in all of surgery

Usually with intraocular lens implantation

If an implant is not used, visual rehabilitation is
still possible with a contact lens or aphakic glasses




e Lens

Function :
- refraction : refractive power +20 D
- accommodation

- protective function : U.V., physical barrier
Anatomy :

- transparent, biconvex shape

- thickness ~4 mm. , width ~ 9 mm.

- capsule, cortex, nucleus




Lens

Suspended by thin filamentous zonules
(transparent collagen fibers) from the ciliary

body

Contraction of the ciliary muscle permits
focusing of the lens

The lens is encloses in a capsule (elastic
semipermeable basement membrane)




Copyright © The MeGraw-Hill Companies, Inc. Permission reguired lor reproduction or display.
Ora serrata

Ciliary muscie £
Ciliary process :I_ Cillary body

Lacrimal sac
Central ratinal

artary and vain

\
\\ ~——— Limbus
%

e Scleral venous sinus

TN
Vi 1,;:&&

(canal of Schlemm)
Suspensory ligament
Lens
Iris
—Cornea
Pupil
Fovea centralis

\ -
Retina - : St . Anterior chambaer ) )
: . . = £ 4 Posterior mambsrj_Anmrlur cavi

Choroid

Sclera

(b)




15-30

Anterior
chamber —

\

Bgueous flow

Iris

Cornea =<
: " Pestariar

cha=bar

Iridozorneal
gngle

Pectinate
ligament

AguEDus vein
Choroidal vessz]
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- Lens

: The capsule encloses the cortex and the
nucleus of the lens as well as a single anterior

layer of cuboidal epithelium

: No innervation or blood supply

: Nourishment comes




e Lens

: Continues to grow throughout life

: Epithelial cells continue to produce new
cortical lens fibers

: Consists of , ~ 60% water by mass

: Percentage of
and as a cataract develops




Anterior
Capsule

Posterior
Capsule

Embryonic Nucleus
The dark cenfral vertical band

Fetal Nucleus
The fetal nuckus is the site of the -
sutures

Adult Nucleus

The adulk nucleus First appears at
appreximately 3%-40 yvears of age and
becames more defined with increasing
age.

Contex

The corfex consists of an anterior and
posterior portion. |t increases in size
with age, and is the site of the First
Signs of some age-relatsd cabaracks.

r caphsle

Epinluclial celis
{A=cells)

Cortieal lilsers

Acrea of active mitosis
{E=tells]

Pesterinr cagsale




e (Cataract

- Any opacity or
discoloration of the lens,
whether a small, local

opacity or the complete
loss of transparency
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e Cataract

- Opacification of the nucleus and cortex, there
may be a yellow or amber color change to the
lens

- May develop very slowly over the years or may
progress rapidly, depending on the cause and
type of cataract




- congenital - extraocular disorder

- juvenile - intraocular disorder

- presenile

- senile




: usually unknown cause

: may from rubella, steroid, maternal DM,
radiation

: specific pattern of cataract — polar, suture,
lamella cataract
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: 35-40 years
: aging process, > 40 years

- Nuclear sclerosis
- Cortical cataract ; immature, mature,

intumescent, hypermature, morgagnian cataract

- Subcapsular cataract ; anterior, posterior (may
from secondary cause)













- : mechanical, physical

- : DM (fluctuation of vision, myopia),

Wilson’s disease (ASC)

- : steroid, echothiophate iodide,
phenothiazines

: : hyperparathyroidism,
myotonic dystrophy, galactosemia, Down’s
syndrome, trisomy |8, trisomy |3













Polychromatic (Christmas tree)
cataract
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uveitis esp. chronic uveitis
retinal detachment

retinitis pigmentosa

intraocular neoplasm




- Image blur : depends on the
of opacity
: Axial opacities cause much more disabling

visual loss than peripheral opacities

: Disturbance of vision, diminution, failure of
vision

: Nuclear sclerosis may become
progressively




- NS may develop a phenomenon called

- Monocular double or multiple images, due to
irregular refraction, prismatic effect within the
lens

- Posterior subcapsular cataract (PSC) may note
a relatively (esp. near
vision), with glare as well as image blur and
distortion

: PSC is frequently associated with
metabolic causes : DM, steroid use
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* A patient with decreasing vision

* Important to demonstrate that the retina and
optic nerve are healthy

* If the lens is densely cataract

- the risk of performing surgery for cataract
without the assurance

- RAPD, color test, 4-quadrants light projection




Visual acuity

Pupillary responses : advanced cataract would
not produce a RAPD

Anterior segment examination

Ophthalmoscopy




* Early cataract is not visible to the unaided eye

* Very dense cataract may appear as a white pupil,
or leukocoria

* Ophthalmoscopy with plus-lens setting

- partial cataract :
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* Medical :
: Mydriatic drug
: Treatment of underlying cause or
complications

* Indication for surgery




* Anesthetic techniques : TA, LA, GA
* Surgical techniques : ECCE,PE, PPL, ICCE

* Postoperative care and complications
management
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Extracapsular cataract extraction (ECCE)

Phacoemulsification (PE)

Intracapsular cataract extraction (ICCE)

Pars plana lensectomy (PPL)

Couching
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Cortex  Mucleus 1 | II

5,

Nucleus of lens Ultrasound 1\ | A ey N\
beam |1 | { 1 = A

' Cortex of lens' | |

Breakup and removal of nucleus Removal of cortex 1%
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Implantation of artificial lens

T
'\-\.x._:l'."\:.

: Y e o i o
: Posterior |} \ ; Q@Jy \
Delivery of capsule ||| i ] 1y
rolled lens n | Implanted artificial lens 1]







|. Aphakic glasses : +10 to +12 D
2. :2+10D
3. :~+20D

: . in the bag, in the
sulcus, scleral-fixated

- : angle-fixated, iris-
fixated lens




Intraocularlte
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IGURE 21.1. 5.0-mm diameter Artisan phakic IOL. Note that FIGURE 21.2. 6.0-mm diameter Artisan phakic IOL.
pupil dilation is not affected.




Iris trauma : endophthalmitis, glaucoma,
uveitis, iris prolaspe

Ruptured PC

. posterior capsule opacity,
: : retinal detachment, cystoid
Lens dislocation macular edema, corneal
decompensate,
astigmatism’*




Macular
Degeneration
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* Leading cause of
(20/200 or worse) in people over 50 years of

age in US.A.
* Certain types of AMD are treated effectively with

laser

* Important to recognize this entity and to refer
for appropriate care
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* Macular Anatomy
- Oval area

- 2 disc diameter temporal and slightly inferior
to the optic disc

- Composed of both rods and cones
photoreceptor cell

- Responsible for vision
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* Macular Anatomy

- Central macular is avascular and appears
darker than the surrounding retina

- Fovea is an oval depression in the center of
macula, there is a

- The central depression of the fovea may act
like a concave mirror during ophthalmoscopy,
producing a foveal reflex




Normal Macula

Retinal
arteries
& veins

Optic nerve
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Age-Related Macular changes

Drusen

Degenerative change in the retinal
pigmented epithelium (RPE)
Qllhrnf !

(SRNM)
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Hyaline nodule (or Colloid bodies) deposited in
Bruch’s membrane

Small or large, discrete, irregular shapes, and
indistinct edges

Normal, near-normal VA with minimal
metamorphopsia

May be seen

in disease states




Macular drusen




Courtesy of .J. Donald Gass, MD and Timothy D. Polk, MD
51994 Bascom Palmer Eye Institute
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* May occur with or
without drusen

Manifested as clumps of
hyperpigmentation or
depigmented atrophic
areas

The effect on vist
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acuity is variable

Courtesy of .J. P. Dunn, MD
21991 Wilmer Eye Institute




The extension of vessels
from the inner choroid
layer into the subretinal
space

(defect has developed in
Bruch’s membrane)

Normal retina

X e - membrang
Optic nerve j i

Choroid

Retinal pigment d

epithelium New abnormal blood

vessels leak fluid and
~ blood leading fo loss
of wision,




 Associated with

may result in
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good central vision




Courtesy of J. Donald Gass, MD and Tirmothy D. Polk, MD
21993 Bascom Palmer Eve Institute




Other causes of SRNM
High myopia

Angioid streaks

Presumed ocular histoplasmosis

Traumatic choroidal rupture




AMD clas
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( atrophic,

nonvascular)
Majority of AMD

Suffer mild central visual
loss

Drusen

Geographic atrophy
(10% of severe visual
loss)

(vascular,

exudative)
Subretinal NVM

Subretinal scar (disciform
scar) 90% of AMD

patients with severe
visual loss




Fowes
cetrais

"Wet" macular

degeneration




Courtesy of Mark Metzler and C. P. Wilkinson, MD
21979 Greater Baltimore Medical Center




Courtesy of Mark Metzler and C. P. Wilkinson, MD
21978 Greater Baltimore Medical Center
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Layer of Rods
and Cones
(photoreceplorns)

Ralmal Pigmentod
Epithedum Layar

Normal

Degeneraling
Pholonecs pors
{eall death)

Drusen

DOry
Macular Degenaration

Macular Degeneration




# .fﬁwal;&ﬁyuf I Danald GassyMband Timothy D. Polk, MD
21994 Eq;;r:’um Palmer Eye Institute
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* Any patient with decreasing vision

 Patient with
should be examine the
macula







Visual acuity

Amsler grid testing

Ophthalmoscopy : dilate pupil for adequate
elnllikldlely

Additional studies : stereoscopic slit-lamp
examination, fluorescein angiography
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Irregularities in lines that are wavy, seem to
bow or bend, appear gray or fuzzy, or absent in
certain areas, indicating a scotoma

Held at normal reading distance of from
the eye

MEEIRER

Allows for an evaluation of 5.36 mm in all
directions from the center of the macula




Necessary to identify neovascularization and is
mandatory before considering laser surgery

RPE acts as physical and optical barrier to
fluorescein

|dentification of RPE defects

Indocyanine green (ICG) is another dye used to
demonstrate new vessels







* Appearance of the macula often does not
accurately predict the visual acuity

- drusen
- areas of increased or decreased pigmentation

- subretinal exudate, hemorrhage, NV

* Absence of foveal reflex and a mottle appearace
of the RPE are the early signs of macular disease
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One or more of the following

* A recent onset of decreased VA

* A recent onset of metomorphopsia, or
distortion of central vision

e A recent onset of a scotoma

* Any ophthalmoscopic abnormalities in the
appearance of the macula




Manage

|. Drusen and abnormalities of RPE
- micronutrient
2. Neovascular membrane complications

- fluorescein angiogram

- photodynamic therapy (PDT)

surgery




* The patient with AMD
may have very poor
central vision, but will
tend to retain functional
peripheral vision

Visual aids, such as high-
plus magnifiers and
telescopic devices, may

help the pts.




Diabetic
Retinopathy
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* Non proliferative DR (NPDR)
S lile
- moderate

- severe
* Proliferative DR (PDR)




« NPDR * PDR

- No symptoms - No symptoms

- Vision loss - Vision loss

: lens edema : as NPDR

: macular edema : VH

: CSME : TRD +/- RRD
: cataract : NVG

: macular ischemia




Small

haemorrhages
(bleeds)

Leaking and
swelling from
blood vessels
damaged by
diabetes




Non-proliferative Diabetic Retinopath

-

5

Microaneurysms, intraretinal hard exudation,
macular edema

Diabetic, lipid and blood pressure control is essential

Diabetic nephropathy and anemia
exacerbate the retinopathy
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Control hyperglycemic status

Control hypertension, anemia,
hyperlipidemia
F/U : duration????
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Surgical intervention
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Macular
edema













Refractive Errors &
Presbyopia
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1 UVl 11
Light from object
Refraction by optical element
Image formation on retina

Conversion into neural signals

Perception by the brain



The
Hyperopia in newborn (2D)

Gradual shift toward emmetropia

Emmetropization

Affected by ocular and systemic diseases,
ocular surgery, etc




- most powerful
* Crystalline lens : +20 D

e Accommodation
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Long-Sightedness




The central rays
c,d,e are always in
focus on the retina

retina

=

/

The outerrays a, b, f, g

are blurred on the retina

and form what is known
as a blur circle

Incoming rays from image

pinhole lens The central rays
c,d,e are always in
focus on the retina

retina

No blur circle because the
out-of-focus rays are prevented
from entering the eyes

Incoming rays from image




Length of
Mormal Eye ~

Length of Myopia Corrected

Normal Eye -




Length of

Mormal Eye \\

: Hyperopia Corrected
Length of e e

Mormal Eye -










FIGURE 31

1
INTERVAL/CONOID OF STURM
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* Measuring refractive errors

* Types : manifest.,cycloplegic
e Methods
|. Objective : retinoscopy, autorefractor

2. Subjective : refinement




Neutralised
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