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l. Introduction

A-scan ultrasound biometry, commonly
referred to as an A-scan, is a routine t)?e ofdiagnostic
test used in ophthalmologr'. The A-scan provides data
on the length oftheeye, which is a major deteminant
in common sightdisorde$. The most comfion use of
the A-scan is to determine eye length for calculation
of intlaocularlens power

A-scan is a one dimensional scanning
technology (while B-Scan is two dimensional). It is
also known as'Amplitude scan' as the amplitude of
the signal is taken as the scan output.

Fig lrA-Scan Vs B-Scan wave form

2. Principle

A-Scan uses the phenomena of sound
reflection. The same technique used by Bats, Whales
and even the Submarines.

Whenever a sound wave moving in air hits a
solid surface, it reflects offit. This reflected sound is
called an echo. The same applies to a sound wave
moving through water and hitting an obstacle. If we
know the speed ofsound in the medium it tmvel, we
can calculate the distance to the obstacle.

The A-scan probe contains an ultrasonic
transducer that projects a thin sound beam that travels
thrcugh liquid or tissue. Ultrasound waves do not
lravel lhrough air but travels freely rhrough fluid and
soh lissues. Howe\ er. ulfasound is reflected back I ir
bounces back as 'echoes';uhen it hits a more solid
(dense) surface. So, as ultrasound .hits.i differedt
stuctures in the body of difrerent density, it sends
back echoes of varying stren$h which corresponds
to the acoustic impedance ofthe surface it hita. The
reflected echoes arc converted to electric sisnalsand

amplified. The amplified output is given to the monitor
for display.

The frequencies most often employed for
diagnostic work are betw een 2,5 MHZ aI,td 20 MllZ.
Higher the frequency geater the resolution, but the
depth ofthe sound penetmtion dec.eases.

In an A-Scan report, the X axis rcpresents the
time, while Y Axis rep.esents amplitude of the
reflection i.e. how strongly the sound is reflected. This
is why A-Scan is also known as Amplitude scan
(Fis: 2).

Fig 2: A-Scan output

3. A-Scan components

A-Scan system contains the following components,

Pulse erator

The pulse generator produces the electrical
pulses that are applied to the t ansducer The pulses
will have a typicel frequency of 10MHz, but the
frequency can be adjusted in the machine. The size of
the electrical pulses can be changed which will change
the intensity and energy ofthe ultrasound beam.

Tratrsducer

The lransducer is the component of lhe
ultrasound systemthat is placed indirectcontacl with
the patient's bod). It ahemates between trlo major
functions: (l) produciDg ultrasoutrd pulses and (2)
rcceiving ordetectitrg the returning echoes. Within
the lransducer there are one or more piezoelectric
elements. When an elecEical pulse is applied lo the
piezoelectric element it vibrates and produces the
ultrasound. Also. when the piezoelectric elemenl is
vibnled by the retuming echo pulse ir produces a pulse
ofelectricirv

Amplilier

Amplification is used to increase the size of
the electrical pulses coming liom the transducerafter
an echo is received. The amount of amplification is
determined by the gain setting.
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Disolav svstem

Display system consists ofan image processor

and display. The digital image is processed to produce

the desired charactetistics fo. display. This includes

giving it specific contrast characteristics and

reformafting the image ifnecessary.

4. A-Scan Methods

Three different A-Scan methods are

us€d, namely

Fig 3: Applanat;on A-Scan

With the immersion A-scan technique, the

probe tip does not come into contact with the

comea. Instead, the ultrasound beam is coupled

to lhe eye through fluid. Because there is no

comeal compression, the displayed result mote

closely rcpresents the true a,rial length. (Fig: 4)

The immersion technique requires the use

ofa Prager Scleral Shell.

The patient lies supine; looking up at the

ceiling and the scleral shell is placed between the

eyelids and centered over the comea. The scleral

shell is then filled with a 40-60 mixture of
Goniosol and Dacriose and the probe tip is placed

into the solution. Align the ultrasound beam with

the macula by having the patient look at the probe

tip fixation light, then simply take your readings

as usual
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Fig 4: lmmersion A-Scan

Aoplanation A-Scan

A-scan biometry by applanation requires that

the ulhasound probe be placed directly on the comeal

surface (Fig: 3). This can either be done at the slit

lamp or by holding the ultrasound probe by hand

.Comea is anesthetized and patients should look

directly at the red fixation light.Even in the most

ey.p€denced hands, some compression ofthe cornea

is unavoidable; this typically being 0.14 mm - 0.28

mm.

Immersion A-ScaI
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5. Poten al sources oferror
Applanation and immersion A-Scan techniques arc prone to enors. Average Axial Length of Normal Eye

23.06 mm and this can be vary between 22.0 to 24.5 mm. The errors in scanning will result either a short
measurement or a long measurement.

Reasons for short measurement Reasons for long measurement
l. Comeal Compression
2. Sound velocity too slow
3. Misalignment ofSound Beam
4. Gain set too high
5. Lens measured too thin
6. Macular Thickeninydetachment

l. Air bubbles within fluid 

-

2. Sound velocity too fast
3. Misalignment of Sound Beam
4. Gain set too Iow
5. Lens meacured loo !hick
6. Posterior staphyloma eccentric to Macula

LASER INTERIEROMETRY(Non-contact Method)Laser interfercmefy uses an optical device that measures
the distance from the comealvertex to the retinalpigment epithelium. They are different from traditional A-scan

Itrasonography because they use infrared Laser light tocalculate axial length, keratometry and anterior chamber
u

- Laser Interfercmetry has severar advantages over traditional immersion and appranation A-scan
ultrasonography. They have lowertechnician dependence and are rapid tests. In addition, they do not have contact
with thecomea, which reduces the variabirity caused by comear comprcssion that occurs inapplanation A-scan.

Laser Inteferom€try, however, does have Iimitations. Measurements are dilficult and mav be inaccurate
through dense calaracts or comeal scars or edema. In addition. il cannol be ,r"a in pr,i.n,, 

" 
fr'o u." unuOfa afixate. IOL master from Zeiss and LENSTAR LS s00 made by Haag_streit are machines based on Laser

Interferometry

6. Comparison ofA-Scan methods
Ofthethree methods, Laser Interferometry is the most accurate.It is havinga deviation of+/-0.0lmm in

the measurement. Applanation A-Scan is having , deviation of +/_ 0.24rn- *f,it" i'rn*"..io, e-Scan is having adeviation of+/- 0.l2mm in the measurement.

depth, all in one machine

The below table shows a comparison of ultra sound A_scan and Laser Intederometry for other features

Fig5 :AsampleA,Scan output

The author is
Soumya Sailesh

working as Oprometrist, CHC, Agali.

Feature Ultrasound Laser In metry
Posterior staphyloma
Silicone oil
Ps€udophakia
Brunescent lens
Central PSC plaque
Vitreous hemorrhage
Central com€al sca,

Difficult
Difficult
Variable

Yes

No
No
No
No

7. Characteristics of a OualitvA-Scan

^ 
Five Principle echo spikes should presenl. as shown in Fig: 5o Comeal(C) O Anterior Lens Sp]ke (AO Posterior Lens Spike (p) O Retina (R)

O Sclera& orbital fat (S)

Echo heights are adequate if anterior lens echo is 90% or
more ofmaximum height. posterior lens echo is between
50% & 75oZ of maximum.
Retinal echo is 75% or more of maximum echo rise
angle must be ciear. The take off ofthe rctinal spike
must be clean and forms a 90. angle from the leise line.ITTrI rrE I II rITTI
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ORTHOKERATOLOGY

Orthokeratology is a process that uses custom

designed gas permeable contact lens to temporarily
reshape the contour of the cornea in a controlled
manner to conect ametropia.

Orthokeratology nick named as ortho-k,
corneal reshaping (CR), comeal refractive therapy
(CRT) or vision therapy.

This method can be used as an alternative to
eye glass, refractive surgery or for those vr'ho prefer
not to wear contact lens during day.

Orthokeratology Drocess

Ortho-k Drescrib for two DurDoses

I ) Ortho-k lenses used to correct myopia up to -
6.00D, less grades of astigmatism and
hyperopia and even presbyopia.

2) Research demonstrated that ortho-k lens

designs slow the pmgression ofmyopia and

also can reduce erisling myopia. h) peropia

and presbyopia.

I ) Most people with mild to moderate myopia
and those with a cylinddcal value prefembly

halfthe spherical value are good candidate

for ortho-k.
2) For those who suffer from DRY EYE, making

contact lens wear impossible are good
candidate for ortho-k.

3) Those who like to enjoy sports, work out,
hike. su im or ski without wearing glasies or
day time lenses, ortho-k lenses are the options.

4) lfyou have ajob thar requires excellent vision
*ithout contact lens or glass(la\r enforce-
ment, life guard etc.) ortho-k is the option.

5) Ifyou dislike wearingcontact lens or glasses

during day time ortho-k lenses can prefer
6) Ifyou are interested in LASIK but not a good

candidate, can prefer ortho-k.

7) Youngsters age between 8-12 with progre-

ssive myopia and mostadolescents and adults

are good candidate for ortho-k, although b€st
success is with people under age 40.

Prameela ANair

lfyou are a good candidate for ortho-k, you
will wear specially designed gas pemeable lenses

during sleep.
You may need a series of temporary lenses

to see properly until you reach the desired
prescription. In mostcases up to 3 pairsoflenses are

required to achieve the maximum vision correction
effect.

ln one or two neek trealment phase. error is
gradually rcduced. Since the vision is changing
duringthis period the patientneed to wear disposable

soft lenses duringthe day.
Oncethe treatment isover, the patientshould

w€argas permeable lenses at night only and seewell
during the day without any corrective lenses.

To maintain the effect, wear lenses at night
once ortwice aweek. This variation in wearingtime
is due to flexibility ofcornea.

R€sult from Ortho-k
The qpe and amount of refractive error that can
be effectively managed with ortho-k differ case
by case basis.
The time taken for maximum ortho-k effect
depends on:

i) Comeal rigidity
ii) Amourt of refiactive €rlor
iii) Tear qualit! and quantity
iv) Patient's expectation.

Some people have excellent vision (20120 - 20l
40) after a day or two of ovemight ortho-k.
Higher prescriptions can take 2 weeks or longer
for maximum correction.

Advantage

Selection of patients for ortho-k lens

Ortho-k great for sports
For people who are very active athletically, allows
risual frecdom ro play sporls without \aearing eye
glasses or contact lenses,

Myopia control
ln addition to the benefir of lens free da) time vision.
onho-l found to be effecrive to slou the progession



Insisht Januar] 2016

offtyopia and also shown decrease in amount ofexisting
myopla.

pattern should exhibit centml touch, paracentral
clearance , mid peripheral touch, and minimal

I cleamnce.

The most important component offitting is
centration. Most successfir I patients achieve 2020-
20125 vision maintain throughour rhe day.

Once yo u pick your ortho-k retainea (mold)
you will be instructed how to insert, remove and
take care your vision retainer and the follow-up
sch€dules are,

o morning after first night wear
o after 3d night
o after 76 nigh
o After 2 weeks and routine eye evaluation

cvery 3 months
Along .rvith fit evaluation, newly corrected vision
and topography should also perform if needed. until
visual acuity stable all the day.
Throughout the initial fitting period
orthokeratologist will monitor corneal health &
effectiveness oftreatment. At certain time fit can
be modilicd to achieve goal.

Orlho-k should sropped immediately in
ir An) change in ocular condition in general
ii) Ocular discharge or blurred vision.
iii) Decrcased weadng comfort
iv) Irritated or pain eyes

Handling and contact lens care
O Hygiene is the key in ortho-k.
o For cleaning chemical procedure is better

over rubbing.
o Rightand left lensesaregiven in two colors.
o A drop ofmoisturizing solution could be

instilled after ortho-k lenses inserted ahd
al.o be[ore taking rhem oul in the moming.

RcDlacemcnt inter1 al
Since it is made of high O, permeable

materialthese lenses should replace o;ce in ayear
at least..

The author is
Prarneela A Nair

wo*ing as Optometrist, CHC, pandapiuy

Lens Desim
Ortho-k lenses SIe manufactured in high D.K. Material.
Reveme zone lens design is used for orthokemtology, in
which secondary cunr is ste€perthan base cuve. Steeper
secqndary curve provide space for the comea to move as
tho centralcomea is flattened, help in centration, reducing
induced astigmatism and create a aeservoir for tear
exchange.

Thrce.zone letrs desigtr
First rcverse zone Iens produced were ofthree zone design
consist of(l) optic zone (2) a reverse curve and (3) a
peripheral curve.

. Optic Zone is usually 6.00mm diameter.

. width ofreverse curve is 1.00 - 1.4 mm.

. peripheral curve is 0.4 mm wide.

. initial base curve is flatter than flat k by an amount
just greater than refiactive change required often
+ 0-50D.

For examplei if myopia is 2.00D then base curve radius
23D to 2,75D flatter than k and lens power is +0.50/
+0.75D.
As a result of Ilanening of cenfal comea. the fitting
relationship change within few days. So a new lens with
a flatter base curve have to be dispensed promptly to
preventdistonion. Man) fitlersorder2dpairatthelime
ifinitial order
4-zone lens design
4-zone reverce zone lenses have an additional intermediate
curve between the reverse and peripheml curve referred
to as alignment curve. which align with peripheral comea.
With 4-zone lenses iniria I pair o f lenses isexpected ro be
used for entire cource ofheatment as well as for rctainer

4-zone lenses have overall diameter of tomln to I I mm,
optic zone is 6.00mm in diameter, width of second.rv
curve is 0.6mm wide and steeper than base curve radiu"s
by 2 to 2.6 times.
Eg: ifbase culve radius 2.5 D flatter than K then reverse
curve radius is 5.00 to 6.5D steeper than BC radius.
The third zone is alignment curve about l.00mm width
and fit in alignment with peripheral comea. Alignment
curve can be 0.25D flatter than central flat k.
The 4d zone is peripheral curve.

Fittins characteristic

_ A uell cenlered fifling relarionship \r irh limited
lens movement with lhe blinL is imponant. FluoresceinrI TTI IrT II IITITI
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B-Scan USG (Brightness Scan Ultra
Sonography) is a noninvasive procedure which uses

high frequency sound waves for the clinical
assessmenl ofvarious ocular and orbital diseases.

Ultrasound is the sound pressure with a

frequency greater than the upper limit of human
hearing. Human hearing frequency range is about 20
t{z - 20 KHz In B-Scan USG , more than loMHz
fiequency sound waves are using. As the frequency
increases the wavelength decreases and the
wavelength ofthe ultrasound determines its depth of
tissue penetaation and resolution.

So larger is the frequency = Shorter its
wavelength = Shallower its penetration = Better
resolution of the rcsultant Echograph.

When sound waves passes through a medium
, some part of it get absorbed by the medium, some
part passes through some part get reflected according
to the density ofthe medium. In B-scan the reflected
waves (ECHOS) are considering. As the density of
the medium increases the reflections (ECHOS) also
increases.

The eye is &n ideal shuctule to perform USG
because of its supedicial fluid filled naturc and of
tissues of different densities like comea aqueous
humour, lens, iris, vitreous humour, retina etc. When
sound waves ftom a B-scan USG passirg through
the eye we obtain echos of different strenglhs fiom
different structures. Th€se echos are converted to
electric signals.

B-Scao USG is composed of four basic
elemerts -
i. Pulser.
ii. Tranducer (Probe).
iii. Rcceiver
iv Display Screen.

The ultm sound waves from the pulser are
sending in to the eye with a probe. While the sound
wavos a.e passing through different tissues ofthe eye
we obtain echos ofdifrerent strengths .These echos
are convefied to electric signals with the help of a
piezo electric crystal ofthe probe. These signals are
registered as dots , with brightness intensity that is
proportionel to the echo amplitude on a monitor.
The ultra sound imaging zones are divided in to thee.
8) Hypp.echoic.
b) H,loechoic.
c) Anechoicr

B-tonn utG

Kishor .T.K
Higher ampliludc cchos (ll) perechos) rIpcars as whitc
and lo\lcr amplitude echos (H] poechos) appcars as Srey
and absencc ol echos (Anechos) appc.rs as black in
colours on thc monitor.

INDICATIONS:.
To examine inlraocular structures with

dircct \'isualization of posterior segnrent is not possiblc.

> Vilrcous hacmorrhage .

> Retin al f)elach ment.
> Inlraoculartunrours.
> I-ens Dislocation.
> Rclinoblastoma.
> Retinopathyof Prematurity (ROP).
> Intraocular torcign bodics.
> Oculartrauma.

PROCEDURI:.
* Cbse the ere and cover $ilh sterile eve gel.
* Appl)- lhe rransducer (probe) gently on the ele.
+ Scan the retina for patholog\.
., Evaluale the structures $ith the hypcrcchoic,

h)poechic and anechoic images.

ADVANTAGES:-
> Non invasive.
F Real time irlage to the practitioner
! Safe . no radiation
> High rcsolulion echography provides rcliablc and

accurate asscssmcni.
l Idcal lbr follorv up lesion.

#-
B-Son USG

B-ScrnIchogrrph otltrtrroculartumoi

t

The author is
Kishor.T.K

rking as Optomerrist. DII Palakkad

IIIIII!IITITIII

&
&$'"



lnaighf Jrnqrrl 2016

ncccnT nDvnncct tn ooutnR DtncflorTlct
R€cently, there have been several

de\ elopments in ima8ing l.chnologie\ lhar promise
to extend our ability 1(} image and evaluatc the
anterior segmentofthe human e)_e . Onc oflhe most
rapid developmenls in this field is the application
oloptical coherence tomography (OCT).
Swept source optictl coherence tomography

Spectral-domain OCT (SD-OCT) had
advantag€s over time-domain optical coherence
tomography (TD-OCT) as it provide higher
r€solution ( I Zm to 3 %m axial resolution with SD-
OCT \s l0 {m \\ilh ID-O( I I and 3-D imagrnts
possibilities. But it could not image choroid.

Manv diseases affecting the macula, such
as age-related macular degeneration (AMD), are
a5sociared t{ ilh choroidal d\.functions. Indor} anine
angiography was the only method to understand
choroidal dysfunctions till the date.

Swept-source OCT (SS-OC'ft DRI-OCT,
Topcon Japan) is the latest milestone in retjnal and
choroidal imaging. To overcome scattering by the
RPE, which disabled visualization ofdeeper lying
structues, a longerwavelength was adopted forthis
machine (1050 nm vs 840 nm in SD-OCT), and
photodetectors instead of CCD cameras led to a
further increase in rcsolution (1 %m).

Thescan speed in s\\,ept-source instruments
is twice that ofSD-OCT devices ( 100 000 A-scan,
sec compared with 50 000 A-scans/sec), enabling
faster acquisition of B-scans, thus allowing us to
obtain widefield B-scans (12 mm vs 6-9 mm wirh
conventional SD-OCT) and more accurate 3-D
imaging ofthe vitreous, .etina, and choroid. Wide
scans make ir po..ible to pre\enl the oplr( ncrle
and macula on lhe.ame scan. Simuhanious hiph-
qualir) \ i5uali/alion ol rhe r irreous. rerina, a"nd
choroid is possible. Choroidal layers that are hardly
distinguishable ii conventional SD-OCT become
visible.

Using a longer wavc length also overcomes
cataractous Iens opacities and allows visualization
o[ lhe macula in e]es r!ith Lli.ablcd tundu. riew
This maycnhance the ability ro identif], patients who
will need additional vitreoretinal service besides
simplecataract surgery.

Swept-source OCT enables us to precisely
visualize choroidal structure, which may enhance our
knowledge of.etinal d iseases and is definitely advanced
and advantageous compared to its prcdcccssors.

CASIA anteriorsegmenl OCT

CA$IA
3'H:r1';;B'"' r E ,

&J

The Cornea/Anterior Segmenr OCT SS-1000
"CASIA" is a non-contact. non-invasive three
dimensional inraging system based on thc principle of
"Swept Source" OCT. This system achieves high
resolution imaging of l0 %m (Axial) and 30 %m
(Transverse) and high speed scanning o f3 0,000 A -scans
per second.

The CASIA is indicated for cross sectional
imaging of the anterior segment components of the
human eye such asthe cornea, the interiorchamberand
the bleb segment ofthe sclera, and also lbr dimension
measurements ofthese such as curvature, length, area
and volum€ by computed analysis.
The second advancement I would liketo discuss here is
about a perimetry method. We know the imporlance of
fixation maintenance in any visual field measurernent,
Fixation dilliculties are capable ofcausing huge errors
in visual field assessment. Anew type ofperimetry called
th€'Eye movement perimetry- does not require
prolonged central fi xation.
Eye movement Perim€try

Visually triggered saccade is the involuntary
movement that happens in our eyes when something
suddenly pops up somewhere in our visual field. Th;
motion begins 200 to 300 ms after the stimulus, and
continues for 50 to 150 ms with th€ eyes moving at from
300 to 500 degrees per second. Eye movement perimetry
uses this movement ofthe eyes to measure visual field,
rather than prohibiting motion, as is done with
conventional !isual field resrs. fhe subiecl is asked to
lollou successive targers (\rhile circlei) appearing on
the screen uilh lheir e)es. Thi\ e1e movement is
measured lrsing a contactless eye-tracking system. The
data is then analyzed, taking the eye position after the
eye has moved orer a rarger for a sel period of lime aq
the origin and recompuling rhe rarget posilions. lhe
result5 are used lo display auromatiuall). regions lhar
are not visible within the visual field.

I E IIII
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For a person with macular splitting due to a

brain hemorrhage, there will be half-blindness
(hemianopsia) ofone sidevisual field. Eye movement
will not occuiwhen the targets appeared in tliat visual
field.
whencomparedwith conventional perimetry'methods,
results were found to correlate. Compared to other
methods, much less time is required for the assessment,

and the burden on both subject and clinician isgreatly
reduced relative to conventional perimetry. The
assessmenr feels just like watching lele!ision. so il
can be done easily, even for aged or disabled subj ects,
and it could even b€ used to perform perimetry on
small children by using cartoon characters for the
targets.

Ref€rcIrces
Chung SE, Kang SW. Lee JH, Kim YT

Choroidal thickness in polypoidalchoroidal
vasculopathy and exudative agerelated macular
degeneration.Ophthalmology- 201 1 ;l l8:840-845.

Maruko l, lida T. Sugano Y, et al.
Subfovcalcho.oidal thickness in fellow eyes ofpatients
with central serous chorioretinopathy. Retina.
201 l;31:1603-1608.

Spaide RF, KoizumiH, PozzoniMC. Enhanced

depth imaging spectral-domain optical coherence
tomography. Am J Ophthalmol. 2008;146i496-500.

National Institute of Information and
Conxnunication news. 2014 SEP
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PTCNYGIUM
Literally pterygium means'a wing'

Pterygium is a degene.ative condition of the sub
conjuntival tissues which proliferate as a t angular
vascularised granulation tissue mass to invade the
cornea involving the Bowman's membrane and
superficial stroma, the whole thing being covered
by conjunctival epithelium.

The common complaints of the patient is
slowly progressive fleshy mass on the innerside of
the white ofthe eye. Sometimes dimness ofvision
is present. Ocular rDvements may be restricted in
casc ofsevere form

Aeitology of pterygium is not precisely
known, but few factors are responsible
(a) Ultraviolet irridiaion:.

Pterygium is more common among farmers
and out door workerc.
(b) Hot sandy and dusty weather
(c) Pinguecula may be a precursor
Pterygium may be divided into 4 parts.
(e) Apex or head:- Apex of the triangular mass.
(b) Neck: Constricted portion at the limbus
(c) Body :- The rernaining bulky part beneath the

conjunctiva
(d) Cap:- A semilunar white opacityjust infront of
the apex or head (it may not be always present)
Iypes of pterygiumt
1. True pterygium
a. Progressive

It is thick, fleshy with prominentvascularity
and gradually increasing in size and encroaching
towardsthe central pan ofthe comea (cap is present)
b, Atrophic

It is thin attenuated with poor vascularity.
No progess is seen. Cap is absent.IIIIIITE

2. Ps€udo pteryguim:
It is found at any age. It is always stationary.

It is an inflammatory process.
Visual problems with pt€rygim
a. Dinrncss ofvision:-This is due to comeal astigmatism
and ob.rruction ofr iquala\is $ hen the pterygium covers
the pupillary area
b. Diplopia:-

This is rare and due to limitation of ocular
movements.
Treatment:-

Atrophic pterygium and i fit isj ust on the come&
it is better to left alone with periodic followup of the
patient.
Progressive pterygium
L Simple excision ofpterygium with the conjuntiva

and keeping the limbus and adjacent area bare
2. Sub conjunctivaldissection of pterygium and excision

A pterygium cannot be removed without leaving
a scar on the cornea as it involves the Bowman's
membrane and superficial stroma. Recurrence after
pterygium surgery may occur
ln Rccurrent pterygium

If pterygium actually reforms and extends
towards thc pupillary area, th€ apex should be freed and a
lamellar $aft inserted over the,alftected area. Contact
mdiation by B rays may be careful ly applied to the limbus.
The dose should not exceed 2500 rad. given during the
first week lollowing surgery Altematively thiotepa I :2000
solution may be given four times daily for 6 weeks

Tlrc au&or is

Raji v.R.
worldng 6 Ophnetrisl, CIIC, Vell&ada
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RattnoatTltY of ?tcm0TUrtTY(RoPl

ROP has been generally considered to be a
disease ofdeveloped countries. But lhis does not hold
true anymore. It is now emerging as an epidemic of
childhood blindness.

ROP was first described as Retrolental
fibroplasia by Tessy in l942.Heal$ was fim to define
a clean picture of RLF and combined the &Im ROP
in l95l.The first epidemic ofblindness occurred in
I 940 and 1950 in USA and Westem Europe and due
to unmonitored supplemental O|The second
epidemic started in 1970's in industrialized countdes
due to higher survival ofextremely premeture babies
due to improvement in Neonatal care. Now the third
epidemic of ROP is occurring in middle income
countries of Latin America and Asia and this has
features ofboth the previous epidemics.
Pathogenesis ofROP:-

The cunent theory of ROP pathogenesls is
an extension of lhe lrro earlier lheories (Classic
theory and Gap functio[ theory.)
ROP occurs in prernafure babies as retinal vasculation
is not fully developed at birth. There are 2 phases in
vascular development in infants.
I. True vasculogenesis (8-21 weeks offoetal

development which is irdependent ofvascular
Endothelial crowth Factor (VEGF)

IL Angiogenesis (2240 weeks ofdeveloDment which
is VECF dependent.

Let us see what happens normally
Vascuarisation is incomplete a! birth in premature
infants. Avasc u lar an terior retina causes physiologic
hypoxia and VEGF release. Thus immature vessels
grows nomally.

In ROP, usually child is exposed to high
oxygen levels sfter birth and there is down
regularization of VEGF. This Ieads to vaso
oblitemtion snd cessation of vessel growth, Whed
oxygen exposure is reduced, there will be
pathological release of VEGF fiom new avascular
relina. This Ieads to neovascularisation and ROp.
Risk FactoNr
r CestationalAge
. Bifth weight. Oxygen. Height
r Steroid
. \4tamin E. Surfactant

ROP is inversely proportional to the
gestational age and birth weight. Ihe higher lhe
geslationalage and binh weighl lhe lesser rhe incid
ofROP Unmonilored I00% O, has been proved lo

Dr, V.LP. Gcethr

be harmful. when unblended O, is admbistered, the other
risk faclors beconres less imj)ortant than amount of
oxygen.

Classification of ROP regain asserrment of
following 4 parameters.
Stage ,location, extent .nd plus disc.

Location ofdisease, each eye is divided in
3 zones and staging ofdisease is done
according to degree ofvascular changes.

Stage I:- Demarcation line
Thin but definite structure sepamting avascular

.etina from vascular retina. This is a flat line and lies on
the plane ofretina.

Stase II! fudse
Exlends out ofplane ofretina and has height,
width and volume. There may be smalltufts
of Neovascularisation posteriorly (popcom lesions)

Staee III:- Ridqe with EFP
Extra retinal fi brovascular proliferation which
could either be continuous ornon continuous.

IIITIITEIITITIII
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Stase Iv:- Sub-total Retinal detachment
4A-RD not involving macula

Stase V:- Total Retinal Detachment
4B-RD involving macula

The funnel like appearance ofanterior and
posterior portions ofRD is described as open or
closed.

Severe ROP occurred at around the same post menstrual
age in babies regardless ofbirth weight.
Screeninq ofROP:-

Whom to screen?
lnfantE with a birth weight of less than

l500gms or gestational age of32 weeks or less should
be screened. In addition selected infants with a birth
weight b€tween 1500 and 2000 gms or gestational age of
more than 32 weeks with an unstable clinicalcourse.
Sickness Criteria:-

Multiple birth, blood transfusion,
Respiratory distress syndrome, sepsis, intraventriculat
hemorrhage ,Intrauterine growth retardation anemia and
sezures,
When to screen:-

3lweeks post conceptional age or 4 weeks aller
birth which cver is latcr.
30 dav strates.r':-

Onesess;on ofretinal screen ing should be carried
out before l0 day oflife.
How to screen:-

Pupil should be dilated with 2.5% phenylephrine
anJ 0.4o0 rropicamide.

Topical anacsthesia by 0.50lo proparacane.
Indirect Ophthalmoscopy with scleral depression

is the gold standard for screening.
Anothereasy option is Retcam, ie;Digital camem

for imaging retina of infants.
Manaqemcnt:-

Non surgical intervention,Laser surgical
intervention , scleral buckling, lensectomy and
vitrectomy.
Laser:-

Principle:-Ablation of ischemic peripheral retina
which stops release ofangiogenic factors.

Aportable indirect infrared diode laser, frequency
doubled and YAG laser or argon green laser can b€ us€d.
The system used is laser indirect Ophthalmoscope. It
should be done under supervision ofa neonatologist or
anesthesiologist.

Surgery is advocated iflaser is unsuccessful in
preventing the prognosis or patients detected in Stage 4
or Stage 5.

Recently intravitreal Bevacizumab monotherapy
has been tried in severe aggressive posterior ROP and in
failure of standard laser treatment.

ROP babies a.e notbom blind. Nature has given
a narow window ofopportunity for us to act.So it is our
rcsponsibilityto screen all the preterm babies.

(Note: Now we have strrted ROP Scrcetring.r DH pdrltrd)

Extent ofdisease:-
Circumlerential extent ofROP is indicated

by sector involvement with 12- 30 degree sectors
like 12 clock hours .

eg:-3 O'clock is nasalinright eyewhereas temporal
in lefteye and 9 O'clock is temporal in righteye and
nasal in left eye.

Plus Disease:-
A sign indicating severity of ROp is

Prcgressive Vascular incompetence seen as dilatation
and tortuousity ofposterior retinal vessels, engorged
iris ves\els. pupil rigidit] and \ itreous ha7e.

Aeeressive Posterior ROPi
It is an uncommon formof ROB and is s€en

in smallest and most premature babies. This is also
called Rash disease or Type II ROPwhich is having
progression and poor outcome..

Natural cause ofROP:-
Onset ofRelinopath). is not Iikely lo occurs

before the baby reachesJ2 $eeks post mensrrualage.
IIe .urhor is

Dr. V.ICP. ceethr
Junior Conslltanr (oph.), DH P.lakl.d
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As eye care practitioners the optometrists must

be vigilant while dealing with stmbismus and amblyopia

in children as it leads to pemanent visual loss if not

treated in time.

Strabismus

Orthophoria is the condition where in the

actions ofthe muscles are baladced and coordinated to

allow fusion in the brain. The brain fused the images

from both eyes to produce a three dimensional image.

For achieving Binocular Single Vision (BSV) three

essentiol things are required. The first one is healthy

macula which helps the formation ofclear images. The

second thing is the normal functioning of the ocular

muscles which bring about fine adjustment which is
necessary. The hst thing is effectively \aorking nervous

mechanism which r€ceives two impressions and blend
them psychologically into one. The coordinated actions

ofthe Extraocular huscles and nervous mechanism is
necessary for good BSV

The conditions of imbalance or misalignment
is called strabismus (squinQ. When the imbalance is

overcome so that proper alignment of the eyes is
maintained under constain the condition is called
Heterophoria (latent strabismus). But ifthe muscular
imbalance is too grcat or desire for fusion too weak
vision in rwo eyes are rmequal one eye deviates the
condition is called Heterotropia.

In slrabismus iriages received by the brain will
manage in different ways. Sometimes the person will
see two difrerent objects in the same place and create

visual confusion. Sometimes the person will see two
images. The squinting eye normally produce bluned
image and sometimes suppressed by the
bEin(Amblyopia).

Some children bom with esotropia and it may
be hercditary also. In some children strabismus dev€lops
later due to defective nervous ormuscles or as a result
ofrrauma. Some children develop esotropia when they
areages3to6. because they are hlpermeffopic and need

spectacles to help them restore vision and normal
alignment. Sometimes strabismus develops due to
seriousdiseases affeotingthe n flous systemofthe eye.

lt is very important to nore that Exotropia or Esotropia

JAYAKUMAR S.

can b€ the fi.st sign ofRetino blastoma (cancer ofthe
eye).Esotropia with drooping ofthe lid occurs due to

nerve damage which can be a sign of brain tumour.
Treatment

Strabismus has to be treated according to the

cause. Misalignment is measured and eye movement

should be checked. Cycloplegic refraction must be

done to asses full extent of Hypermetropia, In some

children Hypermetropic spectacle conection straighten

their eyes. A fLw children needed Bifocals lo make

sure their eyes stay stmight when rhey are looking at
near objects and in rare cases to make up for congenital

absence of accommodalion. Some children require
surgery on their eyes to stmighten their eyes.

Amblvooia

Amblyopia develops when the strabismus
started at €arly stage and the brain has been
continuously suppressing the image of the deviated
eye. And ifAmblyopia also develops in ifthere is high
difference in refmction between the two €yes.

IfAmblyopia is treated in time vision gan be
restomble as the bmin and nervous system are capable
of change during early days. Amblyopia is reated by
forcing the brein to use the eye with reduced vision.
This is done by covering the good eye with a patch to
blur the vision in that eye. This is done for several
hours and days to achieve the goal. By forcing the
brain to use the deviated eye the visual cortex
responsible for that eye receives additional visual
stimules which allow to re+stablish a normal vision.
It is very important to note that some childre. with
amblyopia is usually as a result of significant
difrerence in refraction between two eyes. For suoh
cases it should be corected by glasses. It is very
important to convince the parents and children about
occlusion treatment.

JAYAKUMAR S.

Workihg as Optometrist
CHC PappiniesseryrI IITIII[IIIIIIII
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OPTOMCTRI'T

Vision is the most important among the human
senses. Beautiful things in the world are meant to be
seen. Our ey€s are importaat factor of our lives yct
s6metimes we just take it for granted and we do not
care IesE about it. Taking carc of tiui eyes can mean the
diflerence between a dark and solitude worid and a lile
of being able to see and appreciate the beauties of nature
and eveD,thing else around us. The choice bet\reen the
two depends merely on how we value eye care.
Optometrists measule sight and are responsible for
correcting vision problems. Using a combination oltime-
tested t€chniques, such as eye chart reading and ocular
inspection, a.d newer methods that employ the latest
technolos/, they evaluate each patient's eye hcalth and
vision quality and, if n€cessary prescribe a particular
conective lens q/pe and 5lrenBth. Thi\ pre(criprion ma)
be for glasses, contact lenses, or incteasingly, For
corrective laser surgery The goal ofall optometrists is
a patient who can see better and so live a more
comfortable and safer life. Optometrists B,ork with all
range ofpatients - from infants to old aged.

There are many types ofeye care professionals
such as Ophthalmologist or Ophthalmic medical
practitioner (A medical doctor who specializes in all
aspects ofeye care including diagrosis, management,
and surgery of ocular diseases and disorders),
Optometrist , Orthoptist (Specializes.in diagnosis and
management ofocular motility, amblyopia and binocular
vision disorders, as outlined by the International
Orthoptic Association. They also assist ophthalmologists
in surgery and in most countries are accredited ocular
sonographers), Oculari3t (Specialize in the fabrication
and fitting ofocular prostheses forpeople who have lost
eyes due to trauma or illness), Optician (Specializes in
the fitting and fabrication of ophrhalmic lenses,
spectacles, contact lenses, Iow vision aids and ocular
prosthetics. They may also be referred to as an.bptical
dispeoser", "dispensing optician,', ..ophrhalmic

dispenser"), Vision therapist er rt
An optometdst is defined by rhe World Council

of Optometry (a member of the World Health
Organisation) as follows: Optometry is a healthcarc
profession that is autonomous, educated, and regulated
(licensed,/registered), and optomet.ists are the primary
healthcare practitioners ofthe eve and visual system \vh o

provide comprehensive eye and vision care, which
includcs refraction a nd d ispensing, detecti on ofd isease
in the eyc, and the rehabilitation ol conditions ofthe
visual slstem. While Ophthalmologisls arc respo6ible
for surgicaltreatment or ocu lar d isease, Optometrists
"provide comprehensive eye and vision care, which
includcs refraction and detectiotudiagnosis and limited
managcment o f disease in the cyc." Optometrists refer
to ophthalmo logists patients rcquiring treatments such
as ocular surgery, intraocular injections, and Iasers.
Orthoptists primarily r ork alongside ophthalmologists
toco-manage binoc u lar v is ion treatmcnt, but also often
do compr€hensive eye and vision tesling. Optometrists
or optometric physicians are primary eye care and
health professionals concemed with vision carc- They
are expe(s in determining one's refraclive error and
prescribing appropriate correction. They deal with
vision screening (eye testing), diagnosis of visual
problems, orthoptics and vision training, optometric
counseling of patients with partial sight, colour
blindness and hereditaryvision defects, and designing
and fininto[\pecracles, c.nlact len.and lo$ \ision
aids. the) also prescribe \ i.ion rherap) e\(exercise\
to patients complaining ofVisual symptoms such as
squint etc.

Though Optometry goes hand in hand with
Ophthalmology in treatment of Visual disorders.
Optometrists should not be confused with
ophthalmologists or dispensing opticians. An
optometrist performs all the lasks of an
ophthalmologist, short ofsurgery and prescription of
medicines. Ophthalmologists are tained physicians
specialized in eye and vision care who perform eye
surgery as wellas diagnose and lreat eye diseases and
injuries. Thcy conduct eyeteststo examine apalient,s
vision and prescribe e]eglasses andcontact lenscs and
provide vision thempy and low-vision rehabilitation.
Apartfiom these, theyalso operale machines for\lork
such as polishing edges. hardening and ad.jusring rhc
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sizes of lenses. The important duties and tasks of an
Optometrist are:

l) Examine eyes, using observation, instruments and
pharmaceutical agents, to detemine visual acuity and
perceptio4 focus and coordination and to diagnose diseases
and other abnormalities such as glaucoma or color
blindness.

2) Prescribe, supply, fit and adjust eyeglasses, contact
lenses and other vision aids.

Some of the characteristics of a successful
Optometrist are discussed below:

1. Patient celtrism:

3) Educate and counsel patients on contact Iens carg visual
hygiene, lighting a.rangements and safety factors.

4) Consult wilh and refer patients to ophthalmologist or
other health care practitione. if additional medical
treahnent is determined necessary.

5) Eye care Education: It is high time to take an action
against any form ofeye diseases. Make aware ofpeople to
be well iDformed of several ways of keeping their eyes
healthy. For this knowledge ofthe different kinds ofeye
diseases will also serve you an edge. Know the factorc
such as obesity, diabetics, smoking, medications,
Ultraviolet light, and othe$ that can cause eye diseases
and avoid or prolect your eyes from them anj insmict to
wear protective sunglasses, eyeglasses, or contact lenses
to prevert your eyes from exposue to these factors.

Personal Skills necessary to optometrists are
patience, manual dexterity and a confident manne. The
essential characteristics to become a licensed optometrist
are mechanical aptitude, good vision and coordination.
Self{iscipline, a disposition to serve others, work ethics
chaJacterized by dedication and persistence and the ability
to deal tactfully with patients are some essential qualities
to become a successful optometrist. Optometrists are
trdined professionals involved in the Featment of visual
defecrs with the help ofoptical instruments.

An Interest in keeping the profession, attentiveness
and accuracy, awareness ofhealth and safety regulations,
compassion for patients, strong ethics and never
comprcmises a p atient,s visual well-being, and generai
treatments, excellent communicatiorl skills, spends
adequate time with patients and never rushes someoie
through an examination.

Maximize patient satisfaction.Most hospitals settle
ordemandto settle into a comfortable routine that
is convenient for the doctor and staffand that
relegates patient needs and desires to secondary
concems. Patients usually regard theirpersonal
relationship with a practice as more valuable
lhan the purel] rechnical advice rhe) receive.
Because patients are not able to distinguish bet-
ween a good or bad examination, they consider
eye examinations a commodity available in many
places. But they place high value on a practice
that treats them as individual human beings.
It's the quality ofthe personalized care they
receive that patients remember and that sauses
them to return,The most effeclire oplomctrisls
find \.raysro build ahuman bond $ilh each
palienr. fhey take lhe rime lo rreat each parienl as
an rmporlant and welcome guesl !Lhose uellare
is_ the utmost concern of th€ practice.They
take the time to leam about each patient,s daily
routine so that eyewear recommendations are
optimal. They express sincere empatiy for a patient,s
expressed and ob'erved nerds and put the
patient s inlere{ fir$. Asyou begin )our oplometric
career, it's a good idea to reflect on the higher
purpose oflour dail) $orl yourjob goes far
bqond ]our role a5 a clinician laling measurements
and maLing diagnoses. your ldrger role is ro
preserve and improve lhc quality ofparienls.
vision \o thal theirererldat lires are mure
fulfilling. Youi education prepares you wellforthe
clinical aspects of'your role. you will nced
to hone your patient communication skills to
prepare yourself to learn in depth about each
patient's uniqueneedsanequally imponantskill in
your new career

2. Leadership

i

The educatjonal degree confers a iustifiable
respect from both patients and from ihe supponTIIIIITETIIITIIT
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staff who willassistyou in your work. You will soon
discover that yourprofessional effectiveness
will have a lot do with howyou leverage the respect of
staff members, throughyour personal leadership,
to improve the quality ofthe care youjointly deliver
Depending on where you practice, your support staff
could well comist ofmany people with minimal
experience in eye carc and withno training in customer
service, who earn close to a minimuh wage and
have liftle motivation to pe.form at a high level.

Like it or not, youf success at satis rying patients
and gefting them to come back to seeyou will depend
heavily onhow well you shape this human mat6rial
to help you provide exaeptional care. Truly effeitive
optometrists devotd'a lot of time to their staff
Ieadership roles, thrcugh personal example, formal
training and daily coaching.

3. Gool settitrg

Success is always a pe$onal choice, not something that
happens accidentally to lucky or talented people.
Success begins with a longtem vision that must then be
translated into short term, concrete goals. Virtually
every author ofa selfhelp book concludes thal people
who envision and define concrere goals for themselves
are much more productive and lead morefullilled lives ftan
those who drift from day to day without a specific
destination in mind. Without concrete goals, years
can slip by as time is spent reacting to daily demands
imposed by other people. Most have noble goals
such as helping patients, making a nice living and
having a nice retiremeilt. But these goals are too
vague ard openended to stimulate exceptional
perfonnance in daily activities. They provide no
objective. quanrifiable uay lo assess day today ifa goal
is being achieved or not. So they lack the power ro
change daily behavior in a positive way. Long term
success only comes fiom small daily achievements.
Asafieshly minted optomerrisl it's important rhat you
dehne your longrange goals in your professional life.
What is the practice ofyour dreams? What do vou
envision to be the summar) of lour career
accornplishment asyou retire? What end goal
motivated )ou to invesl four years ofyour life to
become an optomehist?

After you have reached some conclusions about
your ultimate destination, it,s time to develop near lelm
goals. What are the milestones along the path to
your final destination that must be passed? What

is yourtimetable for accomplishing your vision and
reach the major milestones? What doyou need
to leam? What investm€nts will you need to make?
What do you need to accomplish this year? This
quarter? This month? Today? Asyou answer these
questions, write down your answers. It becomes
your action plan and a basis for assessing )our
progress.

. d. Optimizing time use
Time management is a basic business skill involving

conscious allocation of time around the goals. Effectlve
time management begins with clearly defined goals.
People waste the most time tending to unimportant, yet
urgent, tasks im posed by third parties that do not
advance long mnge goals. They also waste time doing
habitual, comfortable work that is unnecessary
or could be more efficiently accomplished by
someone else.Thebest performing optorqelrists
have no more timeto spoil but they use every minute
more effectively.

5. Continuous impruvement
One distinguishing chamcteristic of optometrists who
have built large, thriving practices is that they cons
tantly challenge the effectiveness oftheir offrce
routine, seeking ways to do things better
They are early adopters of new technology. As they
go about their daily worlq they pay attention to ihe
little things that aren't quite working as well as they
might and they note them down for Iater discussion
with the staff They constantly exp€riment with new
ideas" not worrrang that some will fail. They understand
that mistakes can teach as much as successes.It is all
too common in medical practice that professionals
and stallsettle into a comfortable routine and resist
any change to it. While this may reduce stress, in
a world ofrapid change, standing still mcans you
are fallingbehind. Seeking continuous improvement
also means leaming from colleagues. It is valuable
to visit the practices of successful hospitals to see what
they do. It also pays to have a network ofcolleagues
with whom you can share ideas and clinical totics.

The author is
L. R. Jyothi
working as optometrist
CHC, Chavara.
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The Key Word

Therc is a word known to everything me and you,

Pronmciation is not hard to do,

Could be wdtten with ease,

but mean a little crazy.

Only because it is a word in dictionary,
that cannot be manufactured in a factory.

It is the key to success if well set.

I never found the world,
But I mel those, who found the word.
They are all named as successful,

Only because they knew the secret in full,

Nowjust gone for a voyage,

Only to get it out ofdictioraries's page,

Completed my voyage round the world,
But no wherc I got the word.
But always happy to say,

I found its secrecy on each and every dry.
Really it is a secrct,

Asked which is the word ?

Asked where is the word ?

It is not dependent,

I will call it "Confident",

By

Sunithakumary Pillai
Optometrist
Taiuk Hospitrl iritty
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I . Crystalens is an acibmodating 1 0L manulactured
by Bausch & Lomb,which accomodates in the same
way as the normal crystaline lens.

2.Apan from rods and cones, 20% ofthe nerve gangli_
ons in the retina are also photosensitive and its
signals are used to resize the pupil.

S.Hemeralopia is the inabilit, to see in brighl lighL
dueto defect ive cones U ust oppos ite ofNycra lop ia_
NishtBlindnesst

4.Human and primate eyes have I fovea, hawks have
2. cats and dogs do not have fovea_ but a central
band called visual srreak_

5.Gold fish (Carassius auratus) can see ultraviolet&
inAa red light. It can also recognise owner,s face
and voice.
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The eye is a mirror that reflects the health of

a person. Here you see almost all diseases in miniafure,

and from the peculiar structure of the eye, you see

them as though, through a glass many of the little

wonderful details in the nature ofthe morbid processes.

Diabetes mellitus (DM) is oneofthe leading

causes of blindness all over the world. Diabetic

retinopathy is recognized as one ofthe target diseases

for vision 2020 in India. Even though DR is the cause

of blindness due to diabetes in the majority ofpatient

it affeots in a va etY ofvr'ays,

l. Changes ofrefiaction - occuringdepending ofthe

level ofblood sugar increase in bloodsugar lead
' 

to myopia anddeoease in blood sugar fiom high

levels to H,?ermbhopia.

2. Increased risk of developing glaucoms"

retinal vascular occlusions lend ischemic optic

neuropathy.

3. lncreased risk of developing iridocylitics.

4. Increased risk ofocular infections.

5 . Early onset of age- related cataract or

true diabetic cataracl in uncontrollable

diabetics.

6. Oculo motor nelve palsies

Diabetic retinopathy can affect both insulin

Dependent Diabetic mellitus (T1pe l) and Non-insulin

dependent (type II)- but 6pe I is more commonly

afrected. The disease results in genemlized macro and

micro vasoular complications. Micro vascular

complication due io micoangiopathy is directly linked

to glycaemic contol and afrects the kidneys, eyes and

peripheral flerves. Maqo vascular complications are

not directly linked to the level ofhyperglycemia and

affect th€ heart, brain aIId limbs. A characteristic

picture is seen in the fundus, but in eldes it may be

complicaled by. aleriosclerosis and hypeflension or

evefl rcnal disease. Almost all patients with t}?e I
disease develop a retinopathy in 15 yeaN. In those

Suiatha R. Nait
with type Il diabetic the risk of diabetic retinopathy

increases wilh duralion of diabetes accompanyipg

hypertension. Smoking people with dabetes is at a sk

of20-25 times blindness that normal population This

is important to screen all diabetics annually by

examining the dilated fundus, so as to start therapy as

early as possible. Strict control of diabetes helps to

stabilise the retinal ohanges,

Pathosetrsis

Hiqtopathology $fio1vs thickening of basement

membrane, loss of inter mural pericytes and

progressing closure ofretinal capillaries. The lnitial

ldss ofpericytes leods to dilation ofthe vessels, seen

ds micro aneurysms and a break do\an ofblood retirral

banier allowiog leakage of vascular tissue into the

srqrouflding tissue. Oedema is present around such

areas as well as hard exudates and small localized deep

haemorrhages known as dot and blot haemonhages.

In addition there is an increased aggregation of
platelets causing capillary non perfusion. Extensive

closure ofthe capillaries lead to ischemia ofthe retina.

The body attempts to re-establish blood supply by

opening up shunt vessels-intm retinal micro vascular

abnormalites ([RMA) that leads to neovascularisation

at the border between well and poorly perfused retinal

areas. This neovascular tissue is more friable and

bleeds easily.

Poor control of DM is assoiciated with an

eariier onset of diabetic retinopathy. Retinopathy is

common but not inya able after the diseases for 10

years and affects the patient after lasted 20 year and

thus it affects both the young and the old, for it is the

diabetic age and not the chronological age that is

IIIIIIIEIIIIIIII
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important. Uncontrolled systemic hypertension, poor

renal status and smoking are other risk factors that

adversely afrect diabetic rctinopathy.

The earlier changes ofbackground diabetic

retinopathy or non proliferative diabetic retinopathy

(NPDR) affects small blood vessels wich leads to

microaneurisms, sometimes in vast numbem which

appear as the minute rourd dots like clusterofgrapes.

This is an early sign of diabetic .etinipalhy. Oedema

is not marked, but hard white exudates are present.

And this stage is associated with glomerulosclerosis

in the kidney (Kimmelstiel Mlson Nephropathy). The

management consist of good metabolic control of
diabetic together with attended renal problems on

sytemic hypertension.

Proliferative Diabetic Retinopathr' (PI)R'l

CSME- Clin icallv sisnificant Macular
Oedema.

It is oedema or hard exudates present within 500

mm ofthe foveal center. The leakage can be focal or

diffused maculopathy. Ischemic maculapathy is a
resu h ofischemic changes at the macula. The palient

may complaint on decrease in vision but would also

have normal vision. CMSE is best recognized by slit
Iamp biomicroscop) using a +90 D. or +78 D lens.

Treatment is by photocoagulation using argon diode,

fiequenoy doubled YAG laser Flunesein angiography

identifies area of leakage which can ther be

photocoagulated directly iffocal, or by light intensity
bums in a grid pattem over the posterior pole avoiding
the foveal avascular zooe.

Circirlatc Retitropathv]
is due to chronic oedema involving a

considemble area of the retina at and around the
macula, with massive changes in retina itself. It occus
in elderly people. A girdle ofbright white patches with
crenated boarder appears around the macula, made of
aggregation of macrophages full of lipds. Treatrnent

m4y be effective ifthe source ofmacular leakage can

be local and destroyed by photocoagulation.
Intraviheal steroid and anti VEGF agents are also used

as therapeutic altematives in patients.

About 2/lrd of Type I diabetics are likely 1(]

develop PDR over three decades. The

neovascularisation arises from the optic ncrvc head

and a longthe large vessels as wellas elsewhere. Such

fibrovasculartissue may lie flat on the retina or attach

il.ellto the po<terior vilreou\ lace IEaJing lo \ ilreous

traction, retinal separation and tearing of b lood vessels.

This is the commonestcause ofvitreous haemorrhage

in adults. Extcnsion ofthe neovascular process into

the ant€rior segmenl \rith neovascularisation of the

iris (Rubeosis Iris) and anglc leading to neovascular

glaucoma.

The treatment available fbr PDR is

photocoagulation ofthe ischemic areas to reduce lhe

metabolic demand. This releives the retina of oedema

and hard exudates, improves its function and also

causes the rcgression ofnew vesseis, thus inhibiting

haemorrhage. Patients wilh high riskfor severe visual

loss require pan retinal photocoagulaxtion. This is

done using aretinal laser lens,which gives a large field
ofview.

In diabetics, the long term visusal results ofPRP
are most encouraging. neovascularization ofthe iris
usually regresses after lasertherapy, but neovascular

glaucoma is the major cause ofvisual failure along
with tractional rctinal detachmcnt. Successful visual

results require long term fbllow up \!ith rcpeared

photocoagulation of tecurrent neovascularisation and

macularleaks.

Several anti-VLGF agents, such as Avastin and

lucentis havc been developed and arc being used in

d iabctic retinopath) . friamcinolone acetonidc is used

in rhe rrcalment ol diabetic mrcular ocd(n.r. in a

intravitreal dose. In more advanced PDR vireo rctinal

surgery is the treatmcnt ofchoice. Earlv removal of
vitreal haemorrhage prevent the dcvelopment oF

additional Ncovascularisation. Tractional retinal
delachement is rreated b), cxcising as much fibro
vasculartissue from the retinal suiface as possible and
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sealing any retinal breaks wjth laser and an

intemal tamponade.

Prognosis:-
The darnages that produced byDR is ineversible

The purpose of all forms of treatment is to delay

worseningofDR and thustoconserve as much residual

vision as possible - Hcnce it is important for diabetio

patients to undcrgo detailed retinal examination even

ifthere is no visualprobl€ms.lt is important that DR

is dete(ed early before significant damage to retina

and vision has occurred,

Patient education is an important aspect in the

management ofDR.
1 . Excel lenl glucose control is benefic ial

in any stage of DR. It slows down the

progression of diabetic complications
in thc eye.

2. Smoking also should be strictly

prohibited- It may ccnse reduced

oxygen supply to the retina which may

Iead to furth er comp Iications

3. Vi\ual \] mptoms such a. change in r ision.

redness and pain could be lhe manifestation

ofdiseasc progression and should be

reporled immediately.

4. Other systcmic diseases such as

hypertension. renal disease,

hyperlipidemia ma) conlribute to the

progrcssion ofretinopathy and should be taken

5. DM and DR arc progressive conditions

rvhich require a regular followup with a

physician and an ophthalmologist to detect any

changes that may benefit appropriate

1realmen1.
The author is
Sujatha R. Nair
Optometrist,
RIO, Thiruvananthapuram
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otflontl tloGttait fol oonrtot ot lltnDnt$
National Programme fol Control ofBlindness

(NPCB) was launched in the year 1976 as a 100 %
centrally sponsored scheme with the goal to .educe
the prevalence ofblindness from 1.4 Toto 0.3 % by
the yeat 2020.

Goals and Obiectives ofNPCB in
Stratcpies of Govcrnment Krishno Kumar l. K.

. Comprehensive eye care services addrcssing
major blinding causes: catamct, Refractive
errors and low rision. childhood blindness,
comeal blindness, glaucom4 diabetic
relinopathl elc. ..
. Development ofeye care services and

improvement ir quality of eye care by tmining of
personnel, supply ofhigh tech equipments,

strengthening follow up services and monitoring
ofseNices.
. Decentralized implementation ofthe schemes
through state and district health societies. In\ol\emenlof \oluntaryorganization in rarious

NPCB activities.
. Participation of community and Panchayati raj

institutions in organizing services in the rural area.. Screening ofschool going children for
identifi cation and treatment of refractive errors
with specjal attention to undemerved areas.. Promoting eye donation, processing and
utilization ofdonated €yes for treatment of

comeal blindness.
. Free treatment to poor patents througl qualified

government and nongov€mmental
organizations.

r Public awareness about prevention and timely
treatment of eye ailments.

Schemes available

XII Plen

To reduce the backlog ofBlindness through
identification and trealment of blind at primary.
secondary and tertiary levels based on assessment
of the overall burden of visual impairment in the
country.

Develop and strengthen the strategy of
NPCB for "Eye Health" and prevention of visual
impairment through provision of comprehensive eye
care services and quality seffice delivery.

Srenglhening and upgadation of RIOS to
become centre of excellence in various sub-
specialties of ophthalmology.

Strengthening the existing and developing
additional human resources and infrastructure
facilities for providing high quality comprehensive
Eye care in all Districts ofthe country.

. To enhance community awareness on eye
'caid dnd la1 slressbn pieventive measures.

Increase and expand research for prevention
ofBlindness and visual impairment

To secure participation of Voluntary
Organizations / private pmctioners in eye care.

Maior rtasons forprwalence ofblindness in India
D The overall increase in population
) The life expectancy for both males and

females has steadily increased
> A major proponion ofaged population in

rural areas have poor access to eye care
facilities in India

D Inadequate availability oftrained health
perconnel

> The poor nutritional status ofmothers and
young children predisposes rhe pre-school
children to nutrition blindness.
) Adverse environmental conditions and

domestic unhygienic conditions predispose
to high infection rates.
D Lack ofcomlunity awareness and poor

health seeking behavior.
! The prevalence ofm}1hs and misconception
about surgeries hamper the achievemenl oi
progamme objectives. 'l
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t Non -recurring grant in aid forexpansion /
upgradation ofeye care units .'"'
.|. Non - recurring grant in aid for setting up/
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strengthening ofeye bank and eledonation
centers.
+ \on-recurring granl in aid for sening up/

strengthening vision cente6.
* Recurring grant in aid for performing free cataract

operations in hospital.
* Recuring grant in aid to eye banks and cye
donation center.

Activities in Kerala

Though Kemla is smallwhen compared to other
states in India, it plays a major role in the achievementof
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various programme ofNPCB. Eye Donation fortnight,
World Sight Day, World Glaucomaweek etc...Are being
observed very well every year in all Disftict of Kerala
by the hard work ofthe team members ofNPCB ofthe
District. District Mobile Ophthalmic Units are posted
with a permanent Ophthalmologist so that cataract
service can be impro\ ed by lhe tmnsponalion ofpatienls
from the camps sight to the Hospital and back. The
Mobile eye units can provide more eye camps in rural
areas. Diabetic Retinopathy detection camps, IEC
activities are also now a routine part of Mobile units.

During the year 2014-15 Kerala could achieve
l, 43,778 cataract surgeries (targer was 1,36,120) with
the help ofco\4., NGO ahd Private Hospitals,l I,79,824
school children were undergone vision screening and
tained 4,889 teachers by Optometrists in Govemment
sector, issued 11,718 spectacles fiee ofcost, collected
1.074 comea .done 1.150 Keratoplast) etc...

How vou can helD!

You as an Optometrist can play a very critical and
catalytic role in achieving the overall objective of
National Programme for Control ofBlindness (NPCB)
suchthat blindness ceases to be a public healthproblem
in the country.

a Advocacy and IEC for prcgramme activities
in tribal, rural, urban slums and urban areas.
, Increasing level of information aboutpersonal

hygiene, facial cleanliness, eye diseases and
, Management amongst patients, their family

' members, community and health personnel.
i .:. Dispelling myths, misconception and taboo

associated with eye donation.
.t Motivating people to pledge their eyes for
donation afterdeath.
.:. Identirying, motivating, transporting and

supporting eye patients to undergo fiee
trcatment in Govemment health facility or

NGO Hospital.
* Creating and maintaining an enabling

environment oftrust, health and happiness for
socially and economically blind peNons

such that they can lead a satisrying life.
* Identifying and referring school and out-df-
school children for management of rcfractive
errors and other eye diseases to nearest health
institutions equipped with eye care seNices.

Krishna Kumar V, K,
State Ophthalmic Co-ordinator
DHS, Thiruyananthapuram
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TL AllLd .nd H..lthorc pmfcaslo!! to b. cotrsidercd
i.dcr atrfu blll .rr .s listed beloo. i f. Phlebolomist

g. Medical and clinical lab technologist

8. Medical RJJiolog] and lmaging Iechnotos
a. Radiographer

b. Radiologic /lmaging technologist
c. Diagnosric Medical sonographer

9. Renal Technologl,
a. Urology technologist

b. Dialysis Therapist
l0.Radiation Therapy

a. Radiation Therapist

b. Medical dosimetrist

c. r"uclear medicine technologist

ll. Trauma Care Services
a. Emergency m€dical technologist (paramedic)
b. Critical care/Icu technologist

12. Neurosciences Technology
a. EEG/END iechnologist
b. EMG technologist
€. 

^-euro 
lab rechnologist

d. Sleep lab technotoeisl

ll.Cardiolog)! vascular and pulmonary Tectmology
a. Cardiovascular technologist
b. ECG technologisr

a. ECI{O technologist
d. Pertusionist

e. Pulmonary lirnction (pFT) technologist
f Respirdory rherapist

l4.Non- direct and Administrative services
a. Biomedical engineers and technologist
b. Medical assistanr

c. Mcdicalsecretaries
d. Medical transcriptionist
e. Healrh Managemenr Information System Manager.

15. Prim3ry Care and community services
a. Biood bank technologist
b. Counselor- Inte$ated Behavioral Heahh
Counselors, Palliative bounselors etc.
c. Sanirary Health tnspertors

* NOTE: Additions / Renovrts from this tist h
proposed to be doo€ th.ough Rut€s to be fr.med
ir this .egard br rhe Crntral Gorernm€rt.

Haallhcare Profassbis
l. Optornetry

2. Physiolherapy

3. Occupational Thergpy
4. Nutsition Sciences

5. Physician Associate rnd Assistants

B. AllLd He.llh Profcsllom
6. Cardiology, vascular and putnonory Technolos/
7. Medical Laboratory Sciences

t. Medicrl Radiolory and Imaging Technology
9. NeuosciencesTerhnolory
I0.Non- direct and Administrrlive s€rvic€s
ll. Primary Care.nd community sereic€s
12. Rrdiotion Therapy
l3.Renal Technolo$/
14. Surgicsl and anesthesia rebtad t chnology
15. Trsuma Care Services

The abovo mentioned groups account fo. over zl4 job profiles
in the allied and healthcare spacq which lre as follows-

,1L H.tltl.rrrProfciilons
l. Optohetry

r. Optome.trist

2. Phrtsiotherapy
.. Physiotherapist

3. Occupationa I Therapy
& Occupational Tharapist

4. Nutition Sciences
r. Nuhitionist
b. Dieitian

5. Physiciatr Associate 6nd Assistants
a. Physician Associates and Assistants

B Alll.d Il.rlth Pmfci6iotr3
6. Surgical and anesthesia related technology

a. An€sthesia a5sistrtl6 and technologist
b. OT technologist

c. Endoscopy technologist
7. Mcdicsl Labomlory SciencesI'r a.Clto-technologist

b. Dermatology/STD 4eprosy lab t€chnologist
c. For€nsic teohnologisl
d, Hadato-technologist
e. Histo-pathologist

TIITITTETI rI rIIr

L6f, OF ALLIED AI{D HEATTHCARE PROFESSIONAIS
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