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A-Scan Biometry

1. Introduction

A-scan ultrasound biometry, commonly
referred to as an A-scan, is a routine type of diagnostic
test used in ophthalmology. The A-scan provides data
on the length of the eye, which is a major determinant
in common sight disorders. The most common use of
the A-scan is to determine eye length for calculation
of intraoculiar lens 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 1: A-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.

s gin a
solid su c cted is

The A-scan probe contains an ultrasonic
transducer that projects a thin sound bearn that travels
through liquid or tissue. Ultrasound waves do not

and
k (it
olid
(dense) surface. So, as ultrasound ‘hits’ different

reflected echoes are converted to electric signals and

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

The frequencies most often employed for
diagnostic work are between 2.5 MHZ and 20 MHZ.

Higher the frequency greater the resolution, but the
depth of the sound penetration decreases.

In an A-Scan report, the X axis represents the
time, while Y Axis represents amplitude of the
reflection i.e. how strongly the sound is reflected. This
is why A-Scan is also known as Amplitude scan

(Fig: 2).

Fig 2: A-Scan output
3. A-Scan

A-Scan system contains the following components,

components

Pulse erator

The pulse generator produces the electrical
pulses that are ed ¢ pulses
will have a ty fr but the
frequency can be adjusted in the machine. The size of

the cal pulses | change

the ity and en am.
Transducer

The er i co nent of the

ultrasound sy is pi nd contact with

or

2)

in

C

[+]

€

5

v returning echo pulse it produces a pulse

Amplification is used to increase the size of
the electrical pulses coming from the transducer after
ane d. The nt of amplification is
dete gain se

HE OEEEEEENEE



Display system consists of an image processor
and display. The digital image is processed to produce
the desired characteristics for display. This includes
giving it specific contrast characteristics and

reformatting the image if necessary.

4. A-Scan Methods

Three different A-Scan methods are

used, namely

A-scan biometry by applanation requires that
the ultrasound probe be placed directly on the corneal
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
experienced hands, some compression of the cornea
is unavoidable; this typically being 0.14 mm - 0.28
mm.

Fig 3: Applanation A-Scan

With the immersion A-scan technique, the
probe tip does not come into contact with the
cornea. Instead, the ultrasound beam is coupled
to the eye through fluid. Because there is no
corneal compression, the displayed result more
closely represents the true axial length. (Fig: 4)

The immersion technique requires the use
of a 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

E g

Fig 4. Immersion A-Scan



S. Poten al sources of error
Applanation and immersion A-Scan techniques are prone to errors. Average Axial Len gth 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

1. Comeal Compression 1 Air bubbles within fluid ~

2. Sound velocity too slow 2. Sound velocity too fast

3. Misalignment of Sound Beam 3 Misalignment of Sound Beam

4. Gain set too high 4. Gain set too low

5. Lens measured too thin 5. Lens measured too thick

6. Macular Thickening/detachment 6. Posterior staphyloma eccentric to Macula ‘

LASER INTERFEROMETRY (Non-contact Method)Laser interferometry uses an optical device that measures
the distance from the corneal vertex to the retinal pigment epithelium. They are different from traditional A-scan
ultrasonography because they use infrared Laser light to calculate axial length, keratometry and anterior chamber
depth, all in one machine

son e
the !

Laser Interferometry, however, does have limitations, Measurements are difficult and may be inaccurate
through dense cataracts or corneal scars or edema. In addition, it cannot be used in patients who are unable to
fixate. IOL master from Zeiss and LENSTAR LS 900 made by Haag-Streit are machines based on Laser
Interferometry.

eth omet mo ate v 0.0lmm in
the me lan ving ion 24 il is having a
deviati m i t.

The below table shows a comparison of ultra sound A-scan and Laser Interferometry for other features

Feature Ultrasound Laser In metry
Posterior staphyloma Difficult Yes
Silicone oil Difficult Yes
Pseudophakia Variable Yes
Brunescent lens Yes No
Central PSC plague Yes No
Vitreous hemorrhage Yes No
Central corneal scar Yes No

Echo heights are adequate if anterior lens echo is 90% or

more of maximum height. Posterior lens echo is between Fig 5 : A sample A-Scaa output

50% & 75% of maximum.

Retinal echo is 75% or more of maximum echo rise The author is
must be take ft inal spike Soumya Sailesh
be clean a 90 le the lease line. working as Optometrist, CHC, Agali.



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 correct ametropia.
Orthokeratology nick named as ortho-k,

corneal reshaping (CR), corneal refractive therapy
(CRT) or vision therapy.

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

Ortho-k prescrib  for two purposes

1) 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 progression of myopia and
also can reduce existing myopia, hyperopia
and presbyopia

1) Most people with mild to moderate myopia
and those with a cylindrical value preferably
half the 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, swim or ski without wearing glasses or
day time lenses, ortho-k lenses are the options

4) Ifyou have a job that requires excellent vision
without contact lens or glass(law enforce-
ment, life guard ete.) ortho-k is the option.

5) Ifyou dislike wearing contact lens or glasses
during day time ortho-k lenses can prefer.

6} Ifyouare interested in LASIK but not a good
candidate, can prefer ortho-k.

7) Youngsters age between 8-12 with progre-
ssive myopia and most adolescents and adults
are good candidate for ortho-k, although best
success 1s with people under age 40.

Prameela A Nair

Orthoker

If you are a good candidate for ortho-k, you
will wear specially designed gas permeable lenses
during sleep

You may need a series of temporary lenses
to see properly until you reach the desired
prescription. Inmost cases up to 3 pairs of lenses are
required to achieve the maximum vision correction
effect

In one or two week treatment phase, error is
gradually reduced. Since the vision is changing
during this period the patient need to wear disposable
soft lenses during the day

Once the treatment is over, the patient should
wear gas permeable lenses at night only and see well
during the day without any corrective lenses.

To maintain the effect, wear lenses at night
once or twice a week. This variation in wearing time
is due to flexibility of cornea.

Result from Ortho-k
The type 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:

1) Corneal rigidity

ii) Amount of refractive error

iii) Tear quality and quantity

iv) Patient’s expectation.
Some people have excellent vision (20/20 — 20/
40) after a day or two of overnight ortho-k.
Higher prescriptions can take 2 weeks or longer
for maximum correction.

Ortho-k great for sports

For people who are very active athletically, allows
visual freedom to play sports without wearing eye
glasses or contact lenses.

Myopia confrol
In addition to the benefit of lens free day time vision,
ortho-k found to be effective to slow the progression



of myopia and also shown decrease in amount of existing
myopla.

Ortho-k lenses gre manufactured in high D K. Material.
Reverse zone lens design is used for orthokeratology, in
which secondary curve is steeper than base curve. Steeper
secgndary curve provide space for the cornea to move as

thec help in on, reducing
indu reate a oir for tear
exchange.

Three-zone lens design

First reverse zone lens produced were of three zone design
consist of (1) optic zone (2) a reverse curve and (3) a
peripheral curve.

e Optic Zone is usuvally 6.00mm diameter.
e width of reverse curve is 1.00 — 1.4 mm.
e peripheral curve is 0.4 mm wide.
® initial base curve is flatter than flat k by an amount
Just greater than refractive change required often
+ 0.50D.
For example:- if myopia is 2.00D then base curve radius
2.5D to 2.75D flatter than k and lens power is +0.50/
+0.75D.
As a result of flatt
relationship change

cornea, the fitting
So a new lens with

a d p
pr or ir
if initial order.

4-zome lens design
4-zone reverse zone lenses have an additional intermediate
curve between the reverse and peripheral curve referred

wear.

by 2 to 2.6 times.

Eg: if base curve 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 1.00mm width
t in ali ornea. Alignment
can be flat k.

The 4™ zone is peripheral curve.

pattern should exhibit central touch, paracentral
clearance , mid peripheral touch, and minimal
Iclearance.

The most important component of fitting is
centration Most successful patients achieve 20/20-
20/25 vision maintain throughout the day

Once you pick your ortho-k retainer (mold)

you will be instructed how to insert, remove and
take care your vision retainer and the follow-up
schedules are,
morning after first night wear
after 3% night
after 7™ night
After 2 weeks and routine eye evaluation
cvery 3 months
Along with fit evaluation, newly corrected vision
and topography should also perform if needed, until
visual acuity stable all the day.
Throughout the initial od
orthokeratologist will monitor h &
effectiveness of treatment. At certain time fit can
be moditied to achieve goal.

Ortho-k should st mediately in
i) Any change ondition in general
ii) Ocular discharge or blurred vision.
iii) Decreased wearing comfort
iv) Irritated or pain eyes

T Eeaos

@ Hygiene is the key in ortho-k.

© For cleaning chemical procedure is better
over rubbing

© Rightand left lenses are given in two colors.

© A drop of moisturizing solution could be
instilled after ortho-k lenses inserted and
also before taking them out in the morning,

Since it is made of
material these lenses should r
at least..

O, permeable
€ once in a year

The author is
Prameela A Nair
working as Optometrist, CHC, Pandapiily



B-SCAN USG

B-Scan USG (Brightness Scan Ultra
Sonography) is a noninvasive procedure which uses
high frequency sound waves for the clinical
assessment of various 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
Hz - 20 KHz. In B-Scan USG, more than 10MHZ
frequency sound waves are using. As the frequency
increases the wavelength decreases and the
wavelength of the ultrasound determines its depth of
tissue penetration and resolution.

So larger is the frequency = Shorter its
wavelength = Shallower its penetration = Better
resolution of the resultant 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 of the 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 an ideal structure to perform USG
because of its superficial fluid filled nature and of
tissues of different densities like cornea aqueous
humour, lens, iris, vitreous humour, retina etc. When
sound waves from a B-scan USG passing through
the eye we obtain echos of different strengths from
different structures. These echos are converted to
electric signals.

B-Scan USG is composed of four basic
elements -

i. Pulser.

ii. Tranducer (Probe).
iili. Receiver.

iv. Display Screen.

The ultra sound waves from the pulser are
sending in to the eye with a probe. While the sound
waves are passing through different tissues of the eye
we obtain echos of different strengths .These echos
are converted to electric signals with the help of a
piezo electric crystal of the probe. These signals are
registered as dots , with brightness intensity that is
proportional to the echo amplitude on a monitor.
The ultra sound imaging zones are divided in to three.
2) Hyperechoic.

b) Hypoechoic.
¢) Anechdic.

Kishor . T.K
Higher amplitude echos {Hvperechos) appears as white
and lowcr amplitude echos (Hy poechos) appcears as grey
and abscence of echos (Anechos) appears as black in
colours on the monitor

INDICATIONS:-

To examine intraocular structures with
direct visualization of posterior segment is not possible
»  Vilrcous hacmorrhage .

Retinal Detachment,

Intragcular tumours

Lens Dislocation

Retinoblastoma

Retinopathy of Prematurity (ROP)
Intraocular foreign bodics

Ocular trauma,

PROCEDURE:-

Close the eye and cover with sterile eye gel

Apply the transducer (probe) gently on the eye
Scan the retina for pathology

Evaluate the structures with the hyperechoic,
hypoechic and anechoic images

ADVANTAGES:-

» Non invasive,

» Real time image to the practitioner

> Safe, no radiation .

¥ High resolution echography provides reliable and
accurate asscssment

# Ideal tor follow up lesion,

A S A T R A I

>
0.0

'P'_,__
B-Scan USG

B-Scan Echograph of Intraocular tumor.

The author is
Kishor . T.K
Working as Optometrist, DH Palakkad



REGENT ADVANCES IN OCULA

Recently, there have been several
developments in imaging technologtes that promise
to extend our ability 10 image and evaluate the
anterior segment of the human eve One ofthe most
rapid developments in this field is the application
of optical coherence tomography {OCT).

Swept source optical coherence tomography

OCT vatn swept laser

Spectral-domain OCT (SD-OCT) had
advantages over time-domain optical coherence
tomography (TD-OCT) as it provide higher
resolution (1 Yam to 3 Yim axial resolution with SD-
OCT vs 10 Yam with TD-OCT) and 3-D imaging
possibilities. But it could not image choroid

Many diseases affecting the macula, such
as age-related macular degeneration (AMD), are
associated with choroidal dysfunctions Indocyanine
angiography was the only method to understand
choroidal dysfunctions till the date.

Swept-source OCT (§5-OCT; DRI-OCT,
Topcon Japan}) is the latest milestone in retinal and
choroidal imaging To overcome scattering by the
RPE, which disabled visualization of deeper lying
structures, a longer wavelength was adopted for this
machine (1050 nm vs 840 nm in SD-OCT), and
photodetectors instead of CCD cameras led to a
further increase in resolution (1 “4m).

The scan speed in swept-source instruments
is twice that of SD-OCT devices (100 000 A-scans/

enabling
ing us to
mm with
conventional SD-OCT) and more accurate 3-D
imaging of the vitreous, retina, and choroid. Wide
it possible to
on the same s
alization of t
choroid is ble C
distinguis in co
visible.

Ustng a longer wavelength also overcomes
cataractous lens opacities and allows visualization
of the macula in eyes with disabled fundus view
This nhance the ability to identify
will additional vitreoretinal ser
simple cataract surgery

al layers that are hardly
onal SD-OCT become

DIAGNOSTICS

Swept-source OCT cnables us to precisely
visualize choroidal structure, which may enhance our
knowledge of retinal diseases and is definitely advanced
and advantageous compared to its predecessors

CASIA anterior segment OCT

(AR

Pz Yttmen (07

o

The Cornea/Anterior Segment OCT SS-1000
“CASIA” 1s a non-contact, non-invasive three
dimensional imaging system based on the principle of
*Swept Source” OCT This system achieves high
resolution imaging of 10 Y4m (Axial) and 30 %m
(Transverse) and high speed scanning of 30,000 A-scans
per second.

The CASIA is indicated for cross sectional
imaging of the anterior segment components of the
human eye such as the cornea, the antertor chamber and
the bleb segment of the sclera, and also for dimension
measurements of these such as curvature, length, area
and volume by computed analysis
The second advancement I would like to discuss here is
about a perimetry method. We know the importance of
fixation maintenance in any visual field measurement.
Fixation difficulties are capable of causing huge errors

invis w type of perimetry called
the etry” does not require
prolo

Eye movement Perimetry
Visually triggered saccade is the involuntary

t that ha our eyes when thing
pops up re in our visual . The
motion begins 200 to 300 ms after the stimulus, and
vi
nt
vi
d
su s to
ve c on
h € is

results are used to display automaltically, regions that
are not visible within the visual field



For a person with macular splitting due to a
brain hemorrhage, there will be half-blindness

(hemia one si ye movement
will no en the in that visual
field.

When compared with 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 is greatly
reduced relative to conventional perimetry. The
assessment feels just like watching television, so it
can be done easily, even for aged or disabled subjects,
and it could even be used to perform perimetry on
small children by using cartoon characters for the

targets
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PTERYGIU

Literally pterygium means ‘a wing'
Pterygium is a degenerative condition of the sub
conjuntival tissues which proliferate as a triangular
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 of the eye. Sometimes dimness of vision
is present. Ocular movements may be restricted in
case of severe form.

Acitology of pterygium is not precisely
known, but few factors are responsible
(a) Ultraviolet irridhaion:-

Pterygium is more common among farmers
and out door workers.

(b) Hot sandy and dusty weather

(c) Pinguecula may be a precursor

Pterygium may be divided into 4 parts.

(a) Apex or head:- Apex of the triangular mass.

(b) Neck: Constricted portion at the limbus

(c) Body:- The remaining bulky part beneath the
conjunctiva

(d) Cap:- A semilunar white opacity just infront of

the apex or head (it may not be always present)

Types of pterygium:

1. True pterygium

a. Progressive

It is thick, fleshy with prominent vascularity
and gradually increasing in size and encroaching
towards the central part of the cornea (cap is present)
b. Atrophic

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

2. Pseudo pteryguim:

It is found at any age. It is always stationary.

It is an inflammatory process.

Visual problems with pterygim

a. Dimness of vision:- This is due to corneal astigmatism
and obstruction of visual axis when the pterygium covers
the pupillary area

b. Diplopia:-

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

Atrophic pterygium and if it is just on the cornea,
it is better to left alone with periodic followup of the
patient.

Progressive pteryginm

1. Simple excision of pterygium with the conjuntiva
and keeping the limbus and adjacent area bare

2. Sub conjunctival dissection 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
In Recurrent pterygium

If pterygium actually reforms and extends
towards the pupillary area,.the apex should be freed and a
lamellar graft inserted over the afftected area. Contact

ion by efully appl

ose sh 2500 rad.
first week following surgery. Alternatively thiotepa 1:2000
solution may be given four times daily for 6 weeks

The author 15
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ROP has been generally considered to be a
disease of developed countries. But this 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 1942.Health was first to define
a clean picture of RLF and combined the term ROP
in 1951.The first epidemic of blindness occurred in
1940 and 1950 in USA and Western Europe and due
to unmo ed leme 0, .The
epidemic din sini rialized c
due to higher survival of extremely premature babies
due to improvement in Neonatal care, Now the third
epidemic of ROP is occurring in middie income
countries of Latin America and Asia and this has
features of both the previous epidemics.

The current theory of ROP pathogenesis is
an extension of the two earlier theories (Classic
theory and Gap function theory.)

ROP occurs in premature 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 of foetal
development which is independent of Vascular
Endothelial Growth Factor (VEGF)

II. 0 weeks of development which

t.

grows normally.

In ly child is d to high
oxygen le birth and is down
regularization of VEGF. This leads to vaso
obliteration and cessation of vessel growth, When
oxygen exposure is reduced, there will be
pathological release of VEGF from new avascular
retina. This leads to neovascularisation and ROP.

" Gestational Age
* Birth Weight
= Oxygen
* Height
» Steroid
® Vitamin E
* Surfactant
ROP is inversely proportional to the
ge ght.
ge tth
of ,ha

Dr. VK.P. Geetha

beh e other
risk unt of
oxygen.

Classification of ROP regain assessment of
following 4 parameters.

Stage ,location, extent and plus disc.

Location of disease, each eye is divided in

3 zones and staging of disease is done

according to degree of vascular changes.

Thin but definite structure separating avascular
retina from vascular retina. This is a flat line and lies on
the plane of retina.

out of and has height,
d volu be small tufts
of Neovascularisation posteriorly (popcorn lesions)

o

Extra retinal fibrovascular proliferation which
could either be continuous or non continuous.



4A-RD not involving macula

4B-RD involving macula

The funnel like appearance of anterior and
posterior portions of RD 1s described as open or
closed.

Open-Open Narrow-Open

Open-Marrow Ma oy -Narrow

Extent of disease:-

Circumferential extent of ROP is indicated
by sector involvement with 12- 30 degree sectors
like 12 clock hours
eg -3 O’clock is nasal in rig wh
inlefteyeand 9 O’clockist ali
nasal in left eye

temporal
teye and

Plus Disease:-

A sign indicating severity of ROP is
Progressive Vascular incompetence seen as dilatation
and usity of posterior retinal gorged
iris s, pupil rigidity and vitr

It is an uncommon form of ROP, and is seen
in smallest and most premature babies. This is also

dise ROP which is having
and -
0] isnot | curs
before the ks post age.

Severe ROP occurred at around the same post menstrual
age in babies regardless of birth weight.

Whom to screen?

Infants with a birth weight of less than
1500gms or gestational age of 32 weeks or less should
be screened. In addition selected infants with a birth
weight between 1500 and 2000 gms or gestational age of
more than 32 weeks with an unstable clinical course.
Sickness Criteria:-

Multiple birth, blood transfusion,
Respiratory distress syndrome, sepsis, intraventricular
hemorrhage ,Intrauterine growth retardation anemia and
seizures.

When to screen:-

31weeks post conceptional age or 4 weeks after
birth which cver is later
30 dav strategv:-

One session of retinal screening should be carried
out before 30 day of life.
How to screen:-

Pupil should be dilated with 2.5% phenylephrine
and O 4% tropicamide.

Topical anacsthesia by 0 5% proparacane.

Indirect Ophthalmoscopy with scleral depression
is the gold standard for screening.

Another easy option is Retcam, ie; Digital camera
for imaging retina of infants.

Non surgical intervention ,Laser surgical
intervention , scleral buckling, lensectomy and
vitrectomy,

Laser:-

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

A portable indirect infrared diode laser, frequency
doubled and YAG laser or argon green laser can be used.
The system used is laser indirect Ophthalmoscope. It
should be done under supervision of a neonatologist or
anesthesiologist.

Surgery is advocated if laser is unsuccessful in
preventing the prognosis or patients detected in Stage 4

or Stage 5.
Recent i evac
has been tried i stve

failure of standard laser treatment.

ROP babies are not born blind. Nature has given
a narrow window of opportunity for us to act .So it is our
responsibility to screen all the preterm babies.

{Note: Now we have started ROP Screening at DH Palakkad)

The author is
Dr. VK.P. Geetha
Junior Consultant (Oph,), DH Palakkad



STRABISMUS AND AMBLYOPIA

As eye care practitioners the optometrists must
be vigilant while dealing with strabismus and amblyopia
in children as it leads to permanent visual loss if not
treated in time.

Strabismus

Orthophoria is the condition where in the
actions of the muscles are balanced 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
essential things are required. The first one is healthy
macula which helps the formation of clear images. The
second thing is the nosmal functioning of the ocular
muscles which bring about fine adjustment which is
necessary. The last thing is effectively working nervous
mechanism which receives two impressions and blend
them psychologically into one. The coordinated actions
of the Extraocular muscles and nervous mechanism is
necessary for good BSV.

The conditions of imbalance or misalignment
is called strabismus (squint). When the imbalance is
overcome so that proper alignment of the eyes is
maintained under constrain the condition is called
Heterophoria (latent strabismus). But if the muscular
imbalance is too great or desire for fusion too weak
vision in two eyes are unequal one eye deviates the
condition is called Heterotropia.

In strabismus images received by the brain will
manage in different ways. Sometimes the person will
see two different objects in the same place and create
visual confusion. Sometimes the person will see two
images. The squinting eye normally produce blurred
image and sometimes suppressed by the
brain(Amblyopia). '

Some children born with esotropia and it may
be hereditary also. In some children strabismus develops
later due to defective nervous or muscles or as a result
of trauma. Some children develop esotropia when they
are ages 3106, because they are hypermetropic and need
spectacles to help them restore vision and normal
alignment, Sometimes strabismus develops due to
serious diseases affecting the n rvous system of the eye.
[t is very important to note that Exotropia or Esotropia

I CHILDREN

JAYAKUMARS.

can be the first sign of Retino blastomna (cancer of the
eye).Esotropia with drooping of the 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 correction straighten
their eyes. A few children needed Bifocals to make
sure their eyes stay straight when they are looking at
near objects and in rare cases to make up for congenital
absence of accommodation. Some children require
surgery on their eyes to straighten their eyes.

Amblyopia develops when the strabismus
started at early stage and the brain has been
continuously suppressing the image of the deviated
eye. And if Amblyopia also develops in if there is high
difference in refraction between the two eyes.

[f Amblyopia is treated in time vision can be
restorable as the brain and nervous system are capable
of change during early days. Amblyopia is treated by
forcing the brain 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-establish a normal vision.
It is very important to note that some children with
amblyopia is usually as a result of significant
difference in refraction between two eyes. For such
cases it should be corrected by glasses. It is very
important to convince the parents and children about
occlusion treatment.

The author is
JAYAKUMAR S.
Working as Optometrist
CHC Pappiniessery
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BE A SUCCESSF L OPTOMETRIST ...

Vision is the most important among the human
senses. Beautiful things in the world are meant to be
seen Our eyes are important factor of our lives yet
sometimes we just take it for granted and we do not
care lesg about it. Taking care of our eyes can mean the
difference between a dark and solitude world and a life
of being able to see and appreciate the beautics of nature
and everything else around us. The choice between the
two depends merely on how we value cye care.
Optometrists measure sight and are responsible for
correcting vision problems Using a combination of time-
tested techniques, such as eye chart reading and ocular
inspection, and newer methods that employ the latest
technology, they evaluate each patient’s eye health and
vision quality and, if necessary, prescribe a particular
corrective lens type and strength. This prescription may
be for glasses, contact lenses, or increasingly, for
corrective laser surgery. The goal of all optometrists is
a patient who can see better and so live a more
comfortable and safer life. Optometrists work with all
range of patients - from infants to old aged.

There are many types of eye care professionals
such as Ophthalmologist or Ophthalmic medical
practitioner (A medical doctor who specializes in all
aspects of eye care including diagnosis, management,
and surgery of ocular diseases and disorders},
Optometrist , Orthoptist (Specializes in diagnosis and
management of ocular 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), Ocularist (Specialize in the fabrication
and fitting of ocular prostheses for people who have lost
eyes due to trauma or illness), Optician (Specializes in
the fitting and fabrication of ophthalmic lenses,
spectacles, contact lenses, [ow vision aids and ccular
prosthetics They may also be referred to as an “optical
dispenser”, “dispensing optician”, “cphthalmic
dispenser”), Vision therapist es al.

An optometrist is defined by the World Council
of Optometry (a member of the World Health
Organisation) as follows: Optometry is a healthcarc
profession that is autonomous, educated, and regulated
(lic stered), and optometrists are the
hea ctitioners of the eve and visual sys

provide comprehensive eye and vision care, which
includes refraction and dispensing, detection of disease
in the eye, and the rehabilitation of conditions of the
visual system While Ophthalmologists arc responsible
for surgical treatment or ocular disease, Optomegirists
“provide comprehensive eye and vision care, which
includes refraction and detection/diagnosis and limited
management ol disease in the cye.” Optometrists refer
to ophthalmologists patients requiring treatments such
as ocular surgery, intraocular injections, and lasers.
Orthoptists primarily work alongside ophthalmologists
to co-manage binocular vision treatment, but also often
do comprehensive eye and vision testing, Optometrists
or optometric physicians are primary eye care and
health professionals concerned with vision care. They
are experts in determining one’s refractive error and
prescribing appropriate correction. They deal with
vision screening (eye iesting), diagnosis of visual
problems, orihoptics and vision training, optometric
counseling of patients with partial sight, colour
blindness and hereditary vision defects, and designing
and fitting of spectacles, contact lens and low vision
aids. They also prescribe Vision therapy eve exercises
to patients complaining of Visual symptoms such as
squint etc

Though Optemetry 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 tasks of an
ophthalmologist, short of surgery and preseription of
medicines Ophthalmologists are trained physicians
specialized in eye and vision care who perform eye
surgery, as well as diagnose and treat eye diseases and
injuries, They conduct eye tests to examine a patient’s
vision and prescribe eyeglasses and contact lenses and
provide vision therapy and low-vision rchabiliration
Apart from these, they also operate machines for work
such as polishing edges. hardening and adjusting the

. Al



sizes of lenses. The important duties and tasks of an
Optometrist are:

1) Examine eyes, using observation, instruments and
pharmaceutical agents, to determine visual acuity and
perception, 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.

3) Educate and counsel patients on contact lens care, visual
hygiene, lighting arrangements and safety factors.

4) Consult with and refer patients to ophthalmologist or
other health care practitioner if additional medical
treatment is determined necessary.

5) Eye care Education: It is high time to take an action
against any form of eye diseases. Make aware of people to

eir

S0

fa
such as ob , di ics, smoking, catjons,
Ultraviolet 1 and s that can caus diseases

and avoid or protect your eyes from them and instruct to
wear protective sunglasses, eyeglasses, or contact lenses
to prevent your eyes from exposure to these factors.

Personal Skills necessary to optometrists are
patience, manual dexterity and a confident manner. The
essential characteristics to become a licensed optometrist
are mechanical aptitude, good vision and coordination.
Self-discipline, a disposition to serve others, work ethics

An Interest in keeping the profession, attentiveness
and accuracy, awareness of health and safety regulations,
compassion for patients, strong ethics and never

general

spends

omeone
through an examination.

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

1. Patient centrism:

Maximize patient satisfaction.Most hospitals settle
or demand to settle into a comfortable routine that
is convenient for the doctor and staff and that
relegates patient needs and desires to secondary
concerns. Patients usually regard their personal
relationship with a practice as more valuable
than the purely technical advice they receive
Because patients are not abie to distinguish bet-
ween a good or bad examination, they consider

tions a odity available
they pl gh value on a
that tre
It’s the
receive
m.The most effec optome
build a human with
patient take th to trea atient as
an imp and we guest welfare
€.They
’s daily
ons are
optimal. They express sincere empathy for a patient’s
e §s observed s and e
P s rst. As you your o c
it’s ide
e of aily
your ach

and making diagnoses. Your larger role is to
preserve and e the quality of pat
vision so th everyday lives are
fuifilling. Your education prepares you well for the
clinical aspects of your role. You will neced
to hone your patient communication skills to
prepare yourself (o learn in depth about each
patient’s unique needs an equally important skill in
YOUr new career.

2. Leadership

The educational degree confers a justifiable
respect from both patients and from the support



staff who will assist you in your work. You will soon
discover that your professional effectiveness
will have a lot do with howyou leverage the respect of
staff members, throughyour personal leadership,
to improve the quality of the care you jointly deliver.
Depending on where you practice, your support staff
could well consist of many people with minimal
experience in eye care and with no training in customer
service, who earn close to a minimum wage and
have little motivation to perform at a high level.
Like it or not, your success at satis fying patients
and getting them to come back to see you will depend
heavily onhow well you shape this human material
to help you provide exceptional care. Truly effective
optometrists devote'a lot of time to their staff
leadership roles, through personal example, formal
training and daily coaching.
- 3. Goal setting
S i
h 5 to | .
Success begins with a longterm vision that must then be
translated into short term, concrete goals. Virtually

~ of aselfhelp ludes that

and define ¢ Is for them

are much more productive and lead morefulfitled lives than
those who drift from day to day withouta specific
destination in mind. Without concrete goals, years

onal

v nd openended to stimulate exceptional
p nce in daily activities. They provide no
way
not.
rin
success only comes from small daily achievements.
op tri you
ge si life.

s? What do you
of your career
end goal
ur life to

t is the practice of your

sion to be the sum
u retire?
four years

After you have reached some conclusions about

your » €
goal i g
your t a

]

is your timetable for accomplishing your vision and
reach the major milestones? What do you need
to learn? What investments will you need to make?
What do you need to accomplish this year? This
quarter? This month? Today? As you answer these
questions, write down your answers. It becomes
your action plan and a basis for assessing your
progress.
4. Optimizing time use

Time management is a basic business skill involving
conscious allocation of time around the goals. Effective
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 range goals. They also waste time doing
habitual, comfortable work that is unnecessary
or could be more efficiently accomplished by
someone else.The best performing optometrists
have no more timeto spoil but they use every minute
more effectively.

5. Continuous improvement

One distinguishing characteristic of optometrists who
have built large, thriving practices is that they cons
tantly challenge the effectiveness of their office
routine, seeking ways to do things better.

They are early adopters of new technology. As they
go about their daily work, they pay attention to the
hing quite as
and em d late
with the staff. They constantly experiment with new
ideas, not worrying 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 staff settle into a comfortable routine and resist
any change to it. While this may reduce stress, in
id e, i
nd. ng
also means learning from colleagues. It is valuable
to visit the practices of successful hospitals to see what
they do. Italsop an of coll
with whom you ¢ as linical
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There is a word known to everything me and you,

Pronunciation is not hard to do.
Could be written with ease,
but mean a little crazy.

The Key Word

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

Now just gone for a voyage,

Only to get it out of dictionaries’s page.

Completed my voyage round the world,

But no where T got the word.
But always happy to say,

I found its secrecy on each and every day.

Really it is a secret,
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It is the key to success if well set.

I never found the world,

But I ruet those, who found the word.
They are all named as successful,

Only because they knew the secret in full.

Asked which is the word ?
Asked where is the word ?
It is not dependent,

I'will call it “Confident”.

By
Sunithakumary Pillai

Optometrist
Taluk Hospital iritty
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DIABETIC RETINOPATHY

The eye is a mirror that reflects the health of

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

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 of the morbid processes

Diabetes mellitus (DM) is one of the leading
causes of blindness all over the world. Diabetic
retinopathy is recognized as one of the target diseases
for vision 2020 in India. Even though DR is the cause
of blindness due to diabetes in the majority of patient
it affects in a variety of ways.

1. Changes of refraction - occuringdepending of the
level of blood sugar increase in bloodsugar lead
to myopia anddecrease in blood sugar from high
levels to Hypermetropia.

2. Increased risk of developing glaucoma,
retinal vascular occlusions iand ischemic optic
neuropathy.

3. Increased risk of developing iridocylitics.

4. Increased risk of ocular infections.

5.  Early onset of age- related cataract or
true diabetic cataract in uncontrollable
diabetics.

6. Oculo motor nerve palsies
Diabetic retinopathy can affect both insulin

Dependent Diabetic mellitus (Type 1) and Non-insulin

dependent (type 1I)- but type 1 is more commonly

affected. The disease results in generalized macro and
micro vascular complications. Micro vascular
complication due to microangiopathy is directly linked
to glycaemic control and affects the kidneys, eyes and
peripheral nerves. Macro vascular complications are
not directly linked to the level of hyperglycemia and
affect the heart, brain and limbs. A characteristic
picture is seen in the fundus, but in elders it may be
complicated by, ateriosclerosis and hypertension or

even renal disease. Almost all patients with type I

disease develop a retinopathy in 15 years. In those

Sujatha R. Nair
with type II diabetic the risk of diabetic retinopathy
increases with duration of diabetes accompanyipg
hypertension. Smoking people with dabetes is at arisk
of 20-25 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 changes.

Histopathology shows thickening of basement
membrane, loss of inter mural pericytes and
pfogressing closure'c;f}i"etinal capillaries. The Initial
loss of pericytes leads to dilation of the vessels, seen
as micro aneurysms and a break down of blood retinal
barrier allowing leakage of vascular tissue into the
sigrounding tissue. Qedema is present around such
areas as well as hard exudates and small localized deep
haemorrhages known as dot and blot haemorrhages.
In addition there is an increased aggregation of
platelets causing capillary non perfusion. Extensive
closure of the capillaries lead to ischemia of the retina.
The body attempts to re-establish blood supply by
opening up shunt vessels-intra retinal micro vascular
abnormalites (TRMA) 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
earlier onset of diabetic retinopathy. Retinopathy is
common but not invariable after the diseases for 10
years and affects the l:laatient 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



important. Uncontrolled systemic hypertension, poor
renal status and smoking are other risk factors that
adversely affect diabetic retinopathy.

The earlier changes of background diabetic
retinopathy or non proliferative diabetic retinopathy
(NPDR) affects small blood vessels wich leads to
microaneurisms, sometimes in vast numbers which
appear as the minute round dots like cluster of grapes.
This is an early sign of diabetic retinipathy. Oedema
is not marked, but hard white exudates are present.
And this stage is associated with glomerulosclerosis
in the kidney (Kimmelstiel Wilson Nephropathy). The
management consist of good metabolic control of
diabetic together with attended renal problems on
sytemic hypertension.

CSME- Clinically significant Macular
Oedema.

It is oedema or hard exudates present within 500
mm of the foveal center. The leakage can be focal or
diffused maculopathy. Ischemic maculapathy is a
result of ischemic changes at the macula. The patient
may complaint on decrease in vision but would also
have normal vision. CMSE is best recognized by slit
lamp biomicroscopy using a +90 D. or +78 D lens.
nt is by photocoagulation using argon diode,
frequency doubled YAG laser. Fluorescein angiography
identifies area of leakage which can then be
photocoagulated directly if focal, or by light intensity
bums in a grid pattern over the posterior pole avoiding
the foveal avascular zone.

is due to chronic oedema involving a
considerable area of the retina at and around the
macula, with massive changes in retina itself. It occurs
in elderly people. A girdle of bright white patches with
crenated boarder appears around the macula, made of
aggregation of macrophages full of lipds. Treatment
may be effective if the source of macular leakage can
be local and destroyed by photocoagulation.
Intravitreal steroid and anti VEGF agents are also used
as therapeutic alternatives in patients.

Proliferative Diabetic Retinopathy (PDR)

About 2/3rd of Type I diabetics are likely 1o
develop PDR decades The
neovascularisation arises from the optic nerve head

over three
and a long the large vessels as well as elsewhere Such
fibrovascular tissue may lie flat on the retina or attach
itself to the posterior vitreous face leading to vitreous
traction, retinal separation and tearing of blood vessels.
This is the commonest cause of vitreous haemorrhage
in adults. Extension of the neovascular process into
the anterior segment with neovascularisation of the
iris (Rubeosis Iris) and angle leading 1o neovascular
glaucoma

The treatment available for PDR is
photocoagulation of the ischemic areas to reduce the
metabolic demand. This releives the retina of oedema
and hard exudates, improves its function and also
causes the regression of new vessels, thus inhibiting
haemorrhage. Patients with high risk for severe visual
loss require pan retinal photocoagulaxtion This is
done using a retinal laser lens,which gives a large field
of view.

In diabetics, the long term visusal results of PRP
are most encouraging, neovascularization of the iris
usually regresses after laser therapy, but neovascular
glaucoma is the major cause of visval failure along
with tractional retinal detachment Successful visual
results require long term follow up with repeated
photocoagulation of'recurrent neovascularisation and
macular leaks.

Several anti-VEGF agents, such as Avastin and
lucentis have been developed and are being used in
diabetic retinopathy Triamcinolone acetonide is used
in the treatment of diabetic macular oedema, in a
intravitreal dose In more advanced PDR vireo retinal
surgery is the treatment of cheice Early removal of
vitreal haemorrhage prevent the development of
additional Neovascularisation. Tractional retinal
detachement is treated by cxcising as much fibro
vascular tissue from the retinal suiface as possible and



: . . en supply to the retina which ma;

sealing any retinal breaks with laser and an OXyg PRy 0 e_ _ Y
lead to further complications

3. Visual symptoms such as  change in vision,

redness and pain could be the manifestation

internal lamponade. X
Prognosis:-

The damages that produced by DR is irreversible.
The purpose of all forms of treatment is to delay
worsening of DR and thus to conserve as much residual
vision as possible . Hence it is important for diabetic
patients to undergo detailed retinal examination even
if there is no visual problems. It is important that DR
is detected early before significant damage to retina

of diseasc progresston and should be
reported immediately.
4,  Other systemic diseases such as
hypertension, renal disease,
hyperlipidemia may contribute to the
progression of retinopathy and should be taken
care of
5. DM and DR are progressive conditions
which require a regular followup with a

and vision has eccurred,
Patient education is an important aspect in the

management of DR _
physician and an ophthalmologist to detect any

1 Excelient glucose control is beneficial _
in any stage of DR, Ht slows down the changes that may benefit appropriate

. . . - trealment.
progression of diabetic complications The author is
in the eye. Sujatha R. Nair
Optometrist,

2 Smoking also should be strictly RIO. Thi h
, Thiruvananthapuram

prohibited. It may cause reduced
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National Programme for Control of Blindness
(NPCB) was launched in the year 1976 asa 100 %
centrally sponsored scheme with the goal to reduce
the prevalence of blindness from 1.4 %to 0.3 % by
the year 2020.

biectives of NPCB in X11 Plan

Toreduce the b of Blindness th
identification and trea of blind at pri
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 service delivery.

Strengthening and upgradation of RIOs to
become centre of excelience in various sub-
specialties of ophthalmology.

Strengthening the existing g
additional human resources and e
facilities for providing high quality comprehensive
Eye care in all Districts of the country.

c ity 58 on eye
“*caré dn n ive s.

Increase and expand research for prevention
of Blindness and visual impairment

To secure pa ton of Voluntary
Organizations / private ers in eye care.

» The overall increase in population

» The life expectancy for both males and
females has steadily increased

» A major proportion of aged population in
rural areas have poor access to eye care
facilities in India

» Inadequate availability of trained health

personnel
» The poor nutritional status of mothers and
youn n isp pre-school
child tr bli

» Adverse environmental conditions and
ic conditions predispose

toh

» ness and poor

» The yths and tion
about s the achie

programme objectives.

. [ VK
Strategies of Government Krishna Kumar V. X

» Comprehensive eye care services addressing

major blinding causes: cataract, Refractive

errors and low vision, childhood blindness,

corneal blindness, glaucoma, diabetic

retinopathy etc..

* Development of eye care services and
improvement in quality of eye care by training of
personnel, supply of high tech equipments,

strengthening follow up services and monitoring

of services.

* Decentralized implementation of the schemes

through state and district health societies

= Involvement of voluntary organization in various
NPCB activities,

* Participation of community and Panchayati raj
institutions in organizing services in the rural area.

* Screening of school going children for
identification and treatment of refractive errors
with special attention to underserved areas.

* Promoting eye donation, processing and
utilization of donated eyes for treatment of

corneal blindness.

= Free treatment to poor patents through qualified
government and nongovernmental
organizations.

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

Schemes available

«»» Non —recurring grant in aid for expansion /

upgradation of eye care units

** Non - recurring grant in aid for setting up/

strengthening of eye bank and eye donation

centers

“* Non-recurring grant in aid for setting up/
strengthening vision centers.

** Recurring grant in aid for performing free cataract
operations in hospital.

+ R grant in aid to eye banks and eye

dona er.

Though Kerala is small when compared to other
states in India, it plays a major role in the achievement of



various programme of NPCB. Eye Donation fortnight,
World Sight Day, World Glaucoma week etc...Are being
observed very well every year in all District of Kerala
by the hard work of the team members of NPCB of the
District. District Mobile Ophthalmic Units are posted
with a permanent Ophthalmologist so that cataract
service can be improved by the transportation of patients
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
1, 43,778 cataract surgeries (target was 1,36,120) with
the help of Govt., NGO and Private Hospitals, | 1,79,824
school children were undergone vision screening and
trained 4,889 teachers by Optometrists in Government
sector, issued 11,718 spectacles free of cost, collected
1,974 cornea ,done 1,150 Keratoplasty etc. ..

How vou can help!

You as an Optometrist can play a very critical and
catalytic role in achieving the overall objective of
National Programme for Control of Blindness (NPCB)
sucht ness ceases to be a public health problem
in the
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% Advocacy and 1EC for programme activities

in tribal, rural, urban slums and urban areas.

* Increasing level of information about personal
hygtene, facial cleanliness, eye diseases and

<+ Management amongst patients, their family

" members, community and health personnel.

< Dispelling myths, misconception and taboo

associated with eye donation.

<+ Motivating people to pledge their eyes for

donation after death.

< Identifying, motivating, transporting and
supporting eye patients to undergo free
treatment in Government health facility or

NGO Hospital.

<+ Creating and maintaining an enabling
environment of trust, health and happiness for
socially and economically blind persons

such that they can lead a satisfying life.

<+ Identifying and referring school and out-of-

school children for management of refractive

errors and other eye diseases to nearest health

nstitutions equipped with eye care services.

Krishna Kumar V. K.
State Ophthalmic Co-ordinator
DHS, Thiruvananthapuram
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A.

LIST OF ALLIED AND HEALTHCARE

The Allied and Healthcare professions to be considered
under this bill are as listed below. *

Healtheare Professions

Optometry

Physiotherapy

Occupational Therapy

Nutrition Sciences

Physician Associate and Assistants

N

Allied Health P ions

6. Cardiology, vascular and pulmonary Technology
7. Medical Laboratory Sciences

8. Medical Radiology and Imaging Technology
9. Neurosciences Technology

10.Non- direct and Administrative services

11. Primary Care and community services

12. Radiation Therapy

13. Renal Technology

14. Surgical and anesthesia related technology
15, Trauma Care Services

roups acc

44 les
care spac as

Hesaltheare Professions
1. Optometry
a. Optometrist
2. Physiotherapy
a. Physiotherapist
3. Occupational Therapy
a. Occupational Therapist
4. Nutrition Sciences
a. Nuiritionist
b. Dietitian
5. Physician Associate and Assistants
a. Physician Associates and Assistants

Allied Health Professions
6. Surgical and anesthesia related technology
a. Anesthesia assistants and technologist
b. OT technologist
¢. Endoscopy technologist
7. Medical Laboratory Sciences
a. Cyto-technologist
b. Dermatology/STD /leprosy lab technologist
¢. Forensic technologist
d. Hentato-technologist
¢. Histo-pathologist

f. Phlebotomist
g. Medical and clinical lab technologist

8. Medical Radiclogy and imaging Technology

a Radiographer
b Radiologic /Imaging technologist
¢. Diagnostic Medical sonographer

9. Renal Technology

a Urology technologist
b. Dialysis Therapist
10 Radiation Therapy
a, Radiation Therapist
b. Medical dosimetrist
¢ Nuclear medicine technologist

II. Trauma Care Services
a Emergency medical technologist (paramedic)

b. Critical care/ICU technologist

12 Neurosciences Technology
a. EEG/END technologist
b EMG technologist
¢ Neuro lab rechnologist
d Sleep lab technologist

13. Cardiotogy, vascular and pulmonary Technology
a. Cardiovascular technologist
b ECG technologist
¢. ECHO technologist
d. Perfusionist
€. Pulmonary function (PFT) technologist
f. Respiratory therapist

14. Non- direct and Administrative services
a Biomedical engineers and technologist
b Medical assistant
¢ Moedical secretaries
d Medical transcriptionist

e Health Management Information System Managers

I5. Primary Care and community services
a Blood bank technologist
b Counselor- Integrated Behavioral Health
Counselors, Palliative tounselors etc
¢. Sanitary Health Inspectors

* NOTE: Additions / Removals from this list is

proposed to be done through Rules to be framed

in this regard by the Central Government.
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