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GUEST EDITORIALGUEST EDITORIAL

Interventions To retard Myopia 
Progression In Children 

Dr. T.S. Surendran

 Myopia is the commonest refractive error and a leading cause of 
visual impairment in the world, so much so that it is one of the top 
five immediate priorities for vision 2020 initiative by world health 
organization. Prevalence of myopia has reached epidemic proportion in 
certain parts of the world. Asian countries like Singapore, Taiwan and 
Hongkong have recorded prevalence rates between 60 – 80 % in young 
adults. Various surveys in Indian population have pegged prevalence 
rates to be ranging between 6.9 to 19.7 percent.
 Myopia typically starts at a younger age and progresses at a rate 
of approximately 0.5D per year. Majority of children will stabilize the 
progression by 16 years of age. Rate of progression is usually higher in 
children, leading to anxiety among parents and demands to moderate 
progression. Most of the myopia research can be categorized in three 
broad groups-control, treatment and prevention. The logical question 
which may arise is ‘why do we need to prevent progression of myopia?’ 
and answer to that question lies in morbidity associated with high 
myopia. Myopia of 6 D or more significantly increases the risk of visual 
impairment due to associated conditions like retinal detachment, 
peripheral retinal degeneration and glaucoma. In addition to economic 
burden of spectacles and contact lenses, additional injuries have to be 
considered. 
 There are several proposed hypothesis as regard to progression 
of myopia.  One of the popular hypothesis to explain progression is 
excessive accommodation and uncoordinated eye growth mediated by 
retinal signals in response to excessive near work 

Director,	Dept.	Of	Pediatric	Ophthalmology	Services
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 Hence most popular interventions are designed at reducing 
accommodation by optical or pharmacological means. Optical means to 
retard myopia progressive have meant cutting down an accommodation 
and have led to trials of bifocals and progressive addition lenses. 
 Fulk et al studied the effect of bifocals on myopia progression. 
In a randomized control trial they concluded that bifocals containing 
+1.25DS Add, seemed to slow  down myopia to a small degree. In another 
multicentric randomized double masked trial called Correction Of 
Myopia Evaluation Trial(COMET) by Gwiazda et al, children were given 
PAL’s (Progressive Addition Lenses), full correction was prescribed for 
distance with an addition of +2.00DS for near. It produced statistically 
significant but clinically negligible -0.20DS to -0.80DS retardation 
of myopia over the 1st year. Possible reason was that most probably 
children did not use bifocal segment as intended.
 Rigid gas permeable Contact lenses have been thought to prevent 
progression of myopia.  In Contact Lens And Myopia Progression study 
(CLAMP), group of children who received rigid gas permeable contact 
lenses had 28% slower progress but evidence was not overwhelming. 
Some of the effect was thought to be influenced by corneal curvature 
changes. 
 Most promising interventions in recent years have been 
pharmacological. Both Atropine and Pirenzepine which are muscarinic 
blockers have been used. Atropine has been described as early as in 
19th century.  In a prospective randomized control trial, 1% atropine 
eyedrops once a day was tried for two years. Myopia progressed by -
1.20DC in placebo treated eyes while in atropine treated eyes myopia 
progression was only -0.28DS. Shih et al investigated whether lower 
doses of 0.5% and 0.1% Atropine will be equally effective. They concluded 
that 0.5% Atropine was most effective.
 Although Atropine seems to be effective in moderating myopia, 
it is associated with adverse effects like cycloplegia and mydriasis. 
Leading to poor compliance Pirenzepine which is a selective muscarinic 
blocker and therefore has relatively less adverse effects compared 
to atropine, has also been investigated. Randomized double masked 
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placebo controlled trials in both USA and Asia have proved Pirenzepine 
to be safe and effective in retardation of myopia. The only drawback of 
Pirenzepine is that it is still commercially not available in market.
 So do we offer these formulations as possible modalities of 
therapy?  Despite proven efficiancy, questions remain, how long to 
apply, what happens when we stop the drops, who are the children, 
responding to treatment. In a sunny country like India Atropine 
will have to be combined with progressives, Photochromatic glasses 
economic implications of which have to be weighed in.  Tong etal have 
tried to answer the question of what happens on cessation of Atropine-
they found that myopic progression rates were higher in children who 
received atropine compared to placebo treated group. But absolute 
progression at the end of three years was less compared to placebo 
group. 

Conclusion: 
 Another question which may be valid at this point is would 
the results attained in other racial populations be replicated in our 
population? There are no studies available in Indian children so far.  The 
need of the hour would be to conduct a similar trial in our population to 
come to a conclusion.  Till that happens jury is still out on offering an 
intervention to retard myopia.
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Multifocal IOLs – Mix & Match
Dr. Yogesh Shah, Dr. Tarjani Shah, Dr. Sushmita Shah

COVER STORYCOVER STORY

 Cataract surgery is a refractive procedure in true sense. The goal 
of modern cataract surgery is not removal of opaque lens from the visual 
axis and replacing it with an artificial lens to provide 6/6 vision, but it 
aims  at providing quality  vision along with unaided near, distant and 
intermediate range of vision that the natural young accommodating 
lens provides at the age of 20 years. 
 Multifocality can be achieved by implanting 1) Unifocal lens which 
can accommodate 2) Bifocal lens which provides 2 focal points; one 
for distance and second for near, or 3) Multifocal lens which provides 
multiple focal points for distance, intermediate and near vision.

Types of lenses 
 Diffractive Lenses: These are usually bifocal lenses wherein 
bifocality is grinded on the posterior surface of lens. Tecnis (Fig-1) & 
ReStor (Fig-2)are examples of such lenses.
 refractive Lenses: These are usually multifocal lenses wherein 
multifocality is grinded on the anterior surface of lens. Array, ReZoom 
(Fig-3), MF 4 are some of the examples.
 Accommodative Lenses: These are unifocal lenses which give 
some amount of accommodation due to anterior shift of its optical 
portion during the act of accommodation. Clam Shell, Hinged  IOL are 
examples of accomodative lenses.

Netra	Mandir,	Mumbai,	Madona	Colony	Road,
Borivli	(W),	Mumbai	400103
Tel:	+91(22)28913300	/	Fax:	+91(22)28919900	/	Appointments:	+91(22)28919900
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Fig.1:	Tecnis		 	 	 	 Fig.2:	ReStor	 	 										Fig.3:	ReZoom

Physics:
 In bifocal – diffractive type of lens there are two primary foci. 
One casts a sharp image on the retina while other casts blurred image. 
Brain accepts the sharp image and ignore the other blurred image. 
Hence after implantation of these lenses patient takes some time to get 
adjusted to the lens. (Fig-4)

   

Fig.4:	Diffractive	IOLs	have	two	primary	foci

 In Multifocal – Refractive type of lens there are multiple foci – for 
distance, near and intermediate zones. Hence with these lenses there 
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are more than one unwanted images on retina which brain has to learn 
to ignore. Refractive variety of Multifocal lenses have zonal progressive 
design. Though alternate zones show dominance for distance and near, 
each zone has progressive power for distance, intermediate and near 
vision. (Fig - 5)

Fig.5:	Refractive	IOLs	have	multiple	foci.

Various Multifocal lenses:
 Array was the first multifocal lens to be introduced. It is a silicon 
lens with PMMA haptic. It has 5 zones, 1st 3rd and 5th being distant 
dominant and 2nd and 4th being near dominant zones. Light allocation 
is 50% for distance, 37% for near and 13% for intermediate vision. The 
optic diameter is 6mm. It can be introduced with AMO unfolder through 
2.8 mm incision.
 reZOOM is modification of Array with 3rd generation silicon 
material. The zonal design is improvised to improve near vision and 
reduce glare and halo.
 Tecnis was the first Multifocal Aspheric lens with 360o posterior 
square edge & anterior opti edge. It is a diffractive variety of lens and 
gives excellent distant as well as near vision. Multifocal rings grinded on 
the posterior surface come closer to each other as we go to the periphery 
of lens. Tecnis is a silicon lens, design based on normative topographic 
asphericity in general population. It can neutralize positive asphericity 
of cornea in large number of patients. Thus it takes care of spherical 
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aberration and improves contrast sensitivity. 
 Preziole manufactured by Indian company is an excellent acrylic 
foldable multifocal IOL of refractive variety. This lens maintains good 
centration and quickly gets stabilized in capsular bag. The lens can be 
introduced in the eye with specially designed injector system through 
2.8mm incision. Preziole is also available as non foldable PMMA lens, 
which can be used with SICS surgery. 
 reStor is acrylic diffractive Multifocal IOL with apodized design. 
There are 16 rings distributed over central 3.6mm. The peripheral rings 
are spaced closer to each other.The central rings are 1.3µ For near vision 
while peripheral rings are only 0.2µ for distant vision.  The anterior 
peripheral surface is modified to act as refractive design.
 MF 4 and Twin-Set lenses are practiced by some surgeons with 
good results. In Twin Set (available as a pair of IOL) variety the distant 
dominant multifocal lens is introduced in a dominant eye. The other 
lens that is near dominant is used in non-dominant eye. 

Patient selection: 
 In beginning of practice it is advisable to select Hyperopic patient 
rather than Myopic since they have both distance as well as near vision 
less than normal. Housewife or someone whose needs are relatively 
less is a good patient in beginning. In general very demanding patient 
can be avoided. Patient with high astigmatism or some other ocular 
pathology may be avoided. If pupil size is smaller than 2.5mm, he is 
not a good candidate for refractive multifocal lens as they do not get 
full advantage of near vision since these lenses are pupil dependant. 
Patient actively involved in night driving are once again not ideal 
candidates due to problems of glare and halos with these lenses. Best 
results are achieved when bilateral implants are done at short interval 
and hence patient ready for other eye operation within a month or two 
is ideal. 

IOL power calculation:
 This can never be over emphasized in practice of multifocal lens. 
Surgeon’s personalized factor should be determined by analyzing first 
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25 to 30 surgeries and A Constant modified accordingly. Any standard 
formula can be used for calculation of IOL power but application of 
correction factor in high Hyperopic or Myopic patient is advisable. 
Accurate measurement of corneal power and antero - posterior length 
of eye should be emphasized in every case. Multifocal lens with addition 
of + 4 D is desirable. 

Clinical Applications:  
 Multifocal IOL can be available with the addition of + 3.5D or 
+ 4 D. In general IOL with addition of +4 D for near gives greater 
satisfaction.
 Post operative refraction in a patient having multifocal IOL is 
an art. We need to realize that Autorefractometer is likely to be less 
accurate. During subjective refraction it is difficult to analyze end 
point. Having achieved 6/6 for distance during subjective refraction, 
patient may continue to have 6/6 vision inspite of adding more minus 
power in trial frame. This is because of the fact that addition of plus 3.5 
D for near vision incorporated in IOL can neutralize minus power that 
we may keep on adding in the trial frame. And hence over correction 
with minus number can be an error. It is also wise not to be in a hurry 
to give addition for near vision in spectacle correction since most 
patients take some time to get habituated with this different focusing 
system implanted in their eyes. Ophthalmologist or the optometrist 
doing refraction can easily identify multifocal IOL during retinoscopy 
by noticing a black circular ring at the junction of 2 zones in IOL. 
Such vigilant skill will help to avoid unnecessary mistakes in glass 
prescription.
 The cost of multifocal IOL obviously is an issue in routine practice. 
Fortunately Indian multifocal IOLs are very reasonably priced and 
many Indian eye surgeons are happy with these lenses.
The quality of vision seems to be little better with refractive variety 
of IOL as compared to Diffractive variety. However the diffractive IOL 
has an edge over the other in terms of better intermediate zone vision. 
Some surgeons have tried Mix and Match i.e. diffractive IOL in one eye 
and refractive IOL in other eye to achieve advantages of both.
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 It is always best to implant in both eyes on short interval. This 
helps in quick restoration of binocularity and early rehabilitation.

Complications: 

1. Halos and glare are quite common but patient gets adjusted to it in 
short time.

2. Night driving difficulties are quite common. Multifocal lenses may 
be avoided in people involved with night driving job.

3. Centration of lens in post operative period is very important. 
Decentration of more than 0.5 to 1mm can result in poor visual 
quality and even side effects like diplopia or increased glare and 
halo.

4. Though it is best to implant both eyes with multifocal lens, people 
with monocular lens in one eye and multifocal in other eye can get 
adjusted to it. However it may take long time for rehabilitation. 
This knowledge is important when one faces a situation wherein, 
having implanted multifocal lens in one eye, second eye has an intra-
operative complication preventing the surgeon from implanting 
multifocal lens in second eye.

Accommodative IOL:  
 All accommodative or presbyopic IOL have monofocal optic. 
However the lens design allows anterior shift of optical part of IOL 
and hence there is increase in plus power of lens. The anterior shift 
normally can yield about 2 D addition, which is not the full addition 
required by the patient. Hence unaided near vision may not go to N6. 
This disadvantage is to some extent compensated by little improved 
quality of vision in dull illumination since this lens has monofocal 
optic.
 There are various designs, which enable the optic to shift anteriorly. 
One commonly used is hinged IOL. The lens has a small hinge on either 
side at optic – haptic junction. When ciliary muscle contracts the haptics 
are compressed pushing the optic forward due to the hinge. The other 
variety is clamshell IOL in which the lens is made up of 2 parts, the 
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anterior ring which is open in the center and which fixes the second 
posterior ring having the optic in its center. The anterior plate provides 
support to the posterior ring like fulcrum. During accommodation the 
posterior optical plate moves forward towards the opening in the center 
of anterior ring increasing plus power of focusing system.

Mix & Match:
 Evidence based medicine has provided us with lots of information 
on contrast sensitivity with various types of IOLs. In general, Monofocal 
lenses do have an edge over Multifocal or Bifocal IOLs in terms of 
contrast sensitivity especially in dull illumination or when we compare 
it at higher frequency on FACT charts. The factor of contrast sensitivity 
is also dependent on pupil size. A larger pupil size which is 2.5mm 
or more can provide better multifocality and therefore, provide better 
vision for near, especially with Refractive type of IOLs which are more 
pupil dependent. However, this may lead to inferior quality of vision as 
contrast sensitivity is also lost. In fact, most studies show that if pupil 
is small, conventional IOLs and Aspheric IOLs will behave nearly the 
same way.
 However, when we compare various types of IOLs, Multifocal / 
Bifocal segment only, there too, some variations is noticed between 
Diffractive (Bifocal) & Refractive (Multifocal) IOLs. In general, quality 
of vision and contrast sensitivity seems to be better with Bifocal 
(Diffractive) IOLs as compared to Refractive IOLs. However, the 
Diffractive IOLs fail to give quality vision at intermediate distance. 
Refractive IOLs have distinct edge over Bifocal IOLs when we consider 
entire range of vision i.e. distance, intermediate & near. 
 In view of these facts that we have learnt from evidence based 
medicine, some surgeons have tried implanting Diffractive IOL in one 
eye & Refractive IOL in the fellow eye hoping to get advantages of 
both the IOLs. Though theoretically it sounds very good, one needs to 
remember that there is always some learning curve to get adjusted to 
Multifocal / Bifocal IOLs. Patient needs to learn to ignore the unwanted 
images falling on the retina. If two eyes have the same type of lens, this 
adjustment is possibly easier. However, if we have used Mix & Match, 
the learning curve for the patient may be longer and steeper.

Dr.	Yogesh	Shah	-	Multifocal	IOLs	–	Mix	&	Match



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 120

Conclusion: 
 In future we may have a lens which can fill up the capsular bag, 
like injectable IOL, that gives good quality of vision like a young lens 
and also can accommodate like a natural human lens. Though we have 
advanced quite a lot in multifocal practice, I am sure that further 
research in this field will help us create IOL which will have good 
qualitative as well as quantitative unaided vision as well as property 
to negate corneal positive asphericity and possibly a customized lens 
which can take care of higher order aberrations of individual eye.
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Clinical Features, Diagnosis and 
Management of Endophthalmitis 

Following Cataract Surgery
Dr. A. Giridhar, Dr. G. ramkumar, Dr. Siddharth Pawar, 

Dr. Alpesh rajput, Dr. G. Mahesh

Introduction
 Endophthalmitis following cataract surgery is a rare but 
potentially devastating complication.  Most cases are caused by bacterial 
infection.  The clinical presentation of endophthalmitis can be classified 
as acute and chronic postoperative endophthalmitis. This article will 
highlight the clinical features, differential diagnosis, investigations 
and management of acute post operative endophthalmitis following 
cataract surgery with case examples.

Definition
 Postoperative infectious endophthalmitis is defined as an 
intraocular inflammation caused by an infective organism following 
intraocular surgery (any surgery where full thickness of cornea and/or 
sclera has been breached).

Magnitude of Problem
 Over the past few decades the incidence of postoperative 
endophthalmitis has shown a decrease due to improvement in surgical 
technique, instrumentation, prophylactic measures and sterilization 
techniques.  The incidence of postoperative endophthalmitis ranges 
from 0.075% to 1.8%; the incidence of postoperative endophthalmitis 
specifically related to cataract surgery varies from 0.07% to 0.13%. The 
incidence following specific types of surgery is highlighted in table 1.

Dept.	of	Vitreoretinal	Services,
Giridhar	Eye	Institute,	Cochin,	Kerala
Email:	girieye@vsnl.com	
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TABLE-1

Type of Surgery Incidence
Phacoemulsification 0.015 %– 0.5%
Extracapsular cataract surgery 0.072% - 0.18%
Glaucoma filtering surgery 0.06% - 0.18%
Pars plana vitrectomy 0.046% - 0.07%

 In a very large series of 36072 cataract surgeries reported by 
Lalitha. P. from a tertiary eye care hospital in South India, the incidence 
of Endophthalmitis was reported to be 0.05%.

Classification
 The clinical presentation of endophthalmitis can be classified into 
the following two categories: acute postoperative endophthalmitis, 
chronic postoperative endophthalmitis, each having a different etiology, 
treatment, and prognosis. 
 Acute endophthalmitis occurs within 6 weeks of surgery, 
most commonly cataract surgery. The Endophthalmitis Vitrectomy 
Study (EVS) found that 70% of cultures grew coagulase-negative 
Staphylococcus, 10% grew Staphylococcus aureus, 9% Streptococcus 
species, 2% Enterococcus species, 3% other gram positive bacteria, and 
6% gram-negative bacteria. 
 Endophthalmitis occurring 6 weeks after surgery is called Chronic 
Endophthalmitis, where the most common organisms causing infection 
include Propionibacterium species (eg P acnes), fungi (primarily 
Candida species, eg C parapsilosis), and S epidermidis.  Less commonly, 
anaerobic Streptococcus species, Actinomyces species, Nocardia 
asteroids, Alcaligenes and Corneybacterium.

Clinical Features
 Acute postoperative endophthalmitis may present within a few 
hours to a few days after cataract surgery. The symptoms and signs 
reflect on the severity of the infection and may include any or all of the 
following:
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Ocular pain (74-85%)
Reduced vision (>90%)
Swollen lids (35%)
Inflammed or edematous conjunctiva (>80%)
Corneal oedema
 Cloudy anterior chamber with cells, hypopyon or fibrin (75-85%)
 Vitreous clouding (vitritis)

The bad prognostic indicators, on clinical examination in a case of 
infective endophthalmitis are 

 Ring infiltrate in the cornea (Fig. 1)
 Significant extra ocular findings which includes significant lid 
oedema, conjunctival chemosis (Fig. 2)
 No fundus view
 Rapid progress in spite of treatment.

Fig. 1 – Note ring infiltration in the cornea with significant corneal oedema
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Fig.	 2	 –	 Fulminant	 endophthalmitis	 right	 eye.	 Note	 lid	 oedema	 and	 conjunctival	
chemosis.

Examination of a patient with suspected post operative 
endophthalmitis
 Any patient in such a situation requires careful evaluation. This 
includes best corrected visual acuity, detailed slit lamp examination 
and fundus evaluation. If fundal view is not possible due to media haze 
a B-scan ultrasonography is essential.  B-Scan will give us an idea 
about the status of the vitreous, presence of choroidal detachment and 
also the status of the retina.  All these findings have got important 
implications in the management. 

Differential Diagnosis
a) Post Operative uveitis:

 Differentiating postoperative inflammation from early infection 
may at times be very difficult. Presence of pain and corneal involvement 
are signs of postoperative infection, however we should remember 
that postoperative infection can present in the absence of pain and 
corneal involvement. It is in these situations that it may be difficult to 
differentiate infection from inflammation. 
 Postoperative inflammation (Fig.3a&b) presents with clear cornea 
(unless there has been significant pre-operative maneuvers), exudative 
membrane in the pupillary area and hypopyon.  It responds to frequent 
use of topical steroids and cycloplegics and if it does not respond to 
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topical steroids and cycloplegics or worsens in spite of treatment, one 
should definitely need to rethink the diagnosis and err on the side of 
postoperative infection.  When in doubt anterior chamber and vitreous 
tap may clinch the  diagnosis.

Fig.	3(a)	–	A	case	of	post	operative	uveitis.	Note	clear	cornea,	Hypopyon	and	irregular	
pupil	with	posterior	synechiae.

 
Fig.3(b)	–	The	same	case	following	treatment	with	topical	steroids.
Note	complete	resolution	of	hypopyon	and	also	round	pupil.
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b) Toxic Anterior Segment Syndrome (TASS):
 Toxic Anterior Segment Syndrome (TASS) is an acute postoperative 
inflammatory reaction which may mimic an infectious/inflammatory 
response in the immediate postoperative period following uneventful 
cataract surgery.  TASS occurs when a noninfectious substance enters 
the anterior segment and induces toxic damage to the intraocular 
tissues.  There is marked inflammatory reaction that varies in intensity 
depending on the type and duration of the toxin. The histopathologic 
hallmark of TASS is toxic anterior segment damage.  The corneal 
endothelium is often the most damaged structure.  Toxic agents 
specifically induce the acute breakdown of endothelial junctions with 
loss of the barrier function.  There is also Trabecular meshwork damage 
resulting in decreased drainage, scarring, and peripheral anterior 
synechiae formation with a subsequent rise in intraocular pressure.  
Data on the incidence of TASS are lacking. Clusters ranging from a few 
cases to up to 20 cases occur several times each year.

TABLE-2

Differentiating features between postoperative 
inflammations, infection and TASS have been enumerated 
below:

Signs & 
Symptoms

TASS Postop 
Infection

Postop 
Inflammation

Onset 12-24 hours 2-7 days 12-24 hours
Pain + +++ +
Corneal oedema +++
Limbus to Limbus ++
Specific to area of 
trauma

+

IOP Elevated Normal Normal
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Investigations
 Any operated eye where there is inflammation out of proportion 
to the pre-operative manipulation should be viewed with suspicion.  
When in doubt immediate anterior chamber and vitreous tap followed 
by administration of intravitreal antibiotics is essential.
 Ultrasonography: In any patient with opaque media B-scan 
ultrasonography is necessary prior to initiating treatment.  Serial B-
scan ultrasonography during treatment is very useful to understand 
the response to treatment.
 In patient with diabetes blood sugar estimation is essential, as 
control of diabetes is necessary in any infection.  

Procedure to perform anterior chamber tap

 Obtain consent from patient.
 Instill topical anaesthetic drops.
 Perform initial paracentesis either at the slit lamp or under an 
operating microscope with a 25 gauge needle.  You can use a wider 
bore needle if there is a hypopyon or dense exudate in the A/C.  
Needle can also be used to gently separate the exudative membrane 

●

●

●
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Anterior chamber 
inflammation

Moderate-
to-severe 
Hypopyon

Moderate-
to-severe 
Hypopyon 
present (75% 
of the time)

Moderate to 
severe

Vitritis Very rare Always 
present

May be present

Pupil Fixed and 
dilated

Reactive Reactive

Lid swelling Usually not 
evident

Often present +

Visual loss ++ ++ +
Response to 
steroids

Dramatic 
improvement

May worsen Excellent
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in the pupillary area. Loosen the plunger first before entering the 
eye to ease the aspiration of the aqueous. 
 Aspirate 0.1ml to 0.2ml of the aqueous.
  Inoculate the aqueous specimen on to culture plate and smear it in 
glass slide.
 Label the syringe, culture plate glass slide or culture bottle before 
sending them to laboratory. 

Procedure to perform vitreous tap

 Obtain consent from patient.
 Perform procedure in a clean place, aseptic technique preferably 
using an operating microscope.
 Perform the procedure either with sub-conjunctival anaesthesia or 
peribulbar anaesthesia.
 Clean the periorbital area and the conjunctival area with povidone 
iodine solution.
 Perform vitreous tap using a 5ml. syringe and 23G needle through 
the pars plana, 3.5mm from the limbus measured using a caliper.
 Allow the needle to end the mid-vitreous cavity.
 Approx. 0.2ml of vitreous is aspirated.
 Inoculate the vitreous specimen onto culture plate and smear in on 
a glass slide.
 Label the syringe culture plate, glass slide before sending them to 
laboratory. If it is not possible to inoculate immediately, the syringe 
and needle can be sealed, labeled and sent to the laboratory for 
inoculation.  
 Subsequent to the vitreous biopsy, the intravitreal antibiotics can 
be injected through the pars plana syringe using a 30G needle.

Importance of the results of aqueous check and vitreous tap:
 A positive gram stain or culture is a better guide for an appropriate 
antibiotic administration. In the EVS study, laboratory confirmed 
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growth was seen in 69% of patients. Gram positive coagulase negative 
in 47% of the patients, other gram positive in 16% and gram negative 
in 4% of the patients.
 Of the 420 patients enrolled in the EVS study, 291 (69%) had 
laboratory confirmed infection, 13% had laboratory equivocal infection 
and 18% had laboratory negative infection.
 It is important to observe that in the EVS study the anterior 
chamber sample by itself provided evidence of laboratory confirmed 
infection in 26.9% of the eyes.  By contrast the vitreous sample by itself 
provided laboratory confirmation of infection in 58.9% of the eyes.

Importance of the gram stain:
 The most important information from the EVS study from the 
clinician’s point of view is the positive predictive value of the gram 
stain i.e. the probability of the positive culture from the samples with a 
positive gram stain.  This was 94% to 95% for samples from the vitreous 
and was also high for samples from the anterior chamber. By contrast 
the negative predictive value of the test was poor i.e. even samples 
with a negative gram stain had positive cultures in 22% to 67% of the 
instances.

Treatment of Acute Post Operative Infectious 
Endophthalmitis
 Table-5 gives a flow chart for the management of an eye with post 
operative infective endophthalmitis. In a clinical situation, where the 
visual acuity is only light perception and there is no fundal glow with 
the B-Scan showing extensive vitreous echoes, plan for immediate 
vitrectomy.  In all other situations immediate intravitreal antibiotics 
should be administered as early as possible within one hour of the 
diagnosis. 

(A) Intravitreal Antibiotics
(i) Rationale and choice of antibiotics.
(ii) Administration
(iii) Preparation and injection
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(i) rationale and choice of antibiotics
 Intravitreal antibiotic should be given immediately after the 
clinical diagnosis or suspicion of infectious endophthalmitis is made.    
 The choice of antibiotic depends on the infective micro organism.  
Usually combination which covers both the gram positive and gram 
negative group is given.  The ideal combination with least intravitreal 
toxicity recommended by EVS is a combination of Vancomycin with 
Ceftazidine. The use of intravitreal Amikacin in fulminant gram 
negative infection is recommended. 

(ii) Administration
 The preparation of the antibiotics for intravitreal injection is 
discussed in Table 2. The intravitreal injection is given immediately 
after a vitreous tap.  This creates a volume in the vitreous cavity and 
prevents acute rise of intra ocular pressure. The drugs are injected 
in separate syringes using a 30G needle through the pars plana.  If 
there is an increase in the intra ocular pressure after the injection a 
paracentesis is performed.

(iii) The complications of intravitreal antibiotic injection
 The most fearsome toxicity of intravitreal antibiotic is the toxicity 
of aminoglycosides (gentamicin and amikacin) which can cause macular 
infarction.  In general therefore one should try and avoid use of 
aminoglycosides. Amikacin is used in special situations wherein there 
is proven gram negative infection.

Preparation of Intravitreal Drugs
 Intravitreal drug preparation should be freshly diluted and 
preferably supplied by the hospital pharmacy department. However, 
in case of emergency, it can be prepared in the ward using an aseptic 
technique. The drug preparation guide is given below:
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TABLE-3

Drug (recommended 
dosage)

Preparation

Vancomycin 
(VANCOCIN) 1 mg/0.1 
ml

1. Begin with 500 mg vial of Vancomycin 
powder
2. Add 10 ml of 0.9% Sodium Chloride for 
injection, USP (no preservatives) (or BSS) 
to 500 mg vial in # 1
3.Inject 2 ml of solution # 2 into a sterile 
empty vial
4. Add 8 ml of 0.9% Sodium Chloride for 
injection, USP (no preservative) (or BSS) to 
produce a solution containing 1 mg/0.1 ml  
Vancomycin.
5. Seal the vial containing solution #4.

Ceftazidine (FORTAZ) 
2.25 mg/0.1 ml.

1. Begin with 500 mg vial of Ceftazidime 
powder
2. Add 10 ml of 0.9% Sodium Chloride for 
Injection, USP (no preservatives) (or BSS) 
to 500 mg vial in # 1
3. Inject 1 ml of the solution #2 into an 
empty sterile vial
4. Add 1.2 ml of Sodium Chloride for 
Injection, USP (no preservatives) into vial 
#2 to produce a solution containing 2.25 
mg/0.1 ml ceftazidime.
5. Seal the vial containing solution #4.
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Amikacin sulfate  
(0.4 mg in 0.1 ml)

1.The vial contains 
a solution of 500mg 
of amikacin sulfate 
in 2 ml (250mg/ml)

1.The vial contains a 
solution of 250 mg of 
amikacin sulfate in 2 
ml (125 mg/ml)

2. Withdraw 0.8 ml 
(200 mg) and add 
9.2ml of 0.9% NS

2.Withdraw 1 ml (125 
mg) and add 11.5 ml 
of 0.9% NS

3. Withdraw 0.2 ml 
(4 mg) and add 0.8 
ml of 0.9% NS

3.Withdraw 0.4 ml (4 
mg) and add 0.6 ml of 
0.9% NS

4. Take 0.1 ml (= 0.4 
mg)

4. Take 0.1 ml (=0.4 
mg)

Dexamethasone 
(0.4 mg in 0.1 ml)

1.  The vial contains a solution of 4 mg of 
Dexamethasone in 1 ml
2.  Take 0.1 ml (= 0.4 mg)

(B)  Topical Antibiotics
 Following the administration of intravitreal antibiotics, topical 
antibiotics with topical steroids and cycloplegics should be started as 
early as possible.  Topical antibiotic drops are applied as a cocktail to 
cover both gram positive and gram negative bacteria. Antibiotic eye 
drops are applied at frequent intervals.

(C) Periocular Antibiotic Injection
 The dose suggested are Vancomycin 50 mg and Ceftazidine 125mg.  
Immediately after the intravitreal injection, sub-conjunctival injection 
is given. The advantage of this is that the eye is anaesthetized and 
therefore the injections are painless.  

(D)  role of Systemic Antibiotics
 In the EVS, 94.2% of the positive cultures grew gram positive 
bacteria of which 70% was due to Staphyloccus Epidermids alone.  
Only 6% was  due to gram negative bacteria.  The EVS investigated 
the use of intravenous amikacin and ceftazidime in conjunction with 
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intravitreal antibiotics and found no improved outcomes. According to 
studies published later, Amikacin and Ceftazidine were found to have 
very limited intravitreal penetration.  Over the past few years there 
is mounting evidence that the fourth generation fluoroquinolones 
gatifloxacin and moxifloxacin achieve therapeutic aqueous and vitreous 
levels after oral administration.  Gracia and Saenz et al reported that 
orally administered moxifloxacin can achieve therapeutic levels in 
the human aqueous; however vitreous concentration data were not 
obtained in this study.  To address this, Hariprasad et al designed 
a second prospective nonrandomized clinical study of 15 patients 
scheduled for elective parsplana vitrectomy surgery to investigate the 
aqueous and vitreous concentration of moxifloxacin achieved after oral 
administration of two 400 mg tablets taken 12 hours apart before surgery.  
The percentages of moxifloxacin concentration achieved in the vitreous 
and aqueous were 1.34 ±0.6 mg/ml and 1.58 ± 0.80 mg/ml respectively.  
This is much more than the Minimal Inhibitory Concentration (MIC)  
levels required for gram positive organism.
 Therefore oral moxifloxacin in a dosage 400 mg twice a day for 
10 days is an useful adjunct to intravitreal antibiotics to lengthen the 
duration of antibiotic concentration in the vitreous cavity.  

(E) role of Steroids
 There is limited evidence on the efficiency of intravitreal, oral 
and periocular steroids in the treatment of postoperative infective 
endophthalmitis.  In a very recent experimental report, Hosseini et al 
reported the use of intravitreal triamcinolone with intravitreal antibiotics 
in a rabbit model Staphylococcus Epidermidis endophthalmitis.  They 
found that histological damage to intraocular tissues secondary to 
infection was reduced significantly in eyes with intravitreal steroids, 
when compared to intravitreal antibiotics alone.  While intravitreal 
Dexamethasone reduces early inflammation it has no independent 
influence on visual outcome.
 Oral Prednisolone one day after intravitreal antibiotic therapy has 
not been shown to have any negative effect on the cause of infection in 
bacterial endophthalmitis. The use of intravitreal Dexamethazone along 
with intravitreal antibiotics in eyes with bacterial endophthalmitis 
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is recommended. Normally the first dose of intravitreal antibiotics is 
given at the time of diagnosis and Dexamethazone is combined with 
the second dose of intravitreal antibiotic after 48 hours. The principle 
behind is, first to control the infection and then inject the steroid. A 
short course of oral steroids at 1 mg/kg/day can be given after control 
of infection to reduce the intraocular inflammation. 
Both intravitreal and oral steroids should be avoided in fungal 
endophthalmitis and in eyes with very virulent gram negative tractional 
endophthalmitis.   

(F) role of Vitrectomy
 The purpose of Vitrectomy in an eye with infective endophthalmitis 
is to debulk the vitreous cavity and thereby reduce the infective foci. 
Vitrectomy is indicated in the following situations:

(a)   Primary vitrectomy at the time of diagnosis of endophthalmitis 
should be considered in eye where the visual acuity is only light 
perception and there is no fundal view. In such situations, the 
procedure may have to be deferred if the cornea is very hazy due to 
ring infiltrate. Vitrectomy will be combined with anterior chamber 
lavage, if there is significant exudates in the anterior chamber.

(b)   Vitrectomy is also indicated in eyes where there is no response to 
intravitreal antibiotic injection.  If there is worsening within the 
first 24 to 48 hours after intravitreal antibiotics then vitrectomy 
should be considered at the earliest 

(c)   Delayed Vitrectomy:  In some patients with endophthalmitis 
following treatment with intravitreal antibiotics, and control of 
infection, vitrectomy will be necessary to remove the residual debris 
in the vitreous cavity which is acting as an impediment to clear 
vision.

Prophylactic Measures

1. Careful preoperative assessment of patients:
 -  Treat patients who have predisposing risk factors such as eyelid 

infection, conjunctivitis, dacrocystitis and nasolacrimal duct 
obstruction.  
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 -  Optimize patient medical condition which may affect wound healing 
such as diabetes mellitus and anaemia.

2. Apply 5% povidone iodine to the conjuctival sac before surgery 
begins. 

3. Proper scrubbing of eyebrow, upper and lower eyelids, eyelashes, 
adjacent forehead, nose, cheek and temporal orbital areas with 5% 
povidone iodine is mandatory .

4.   Ensure sterility of surgical instruments especially the microsurgical 
instruments that enter the eye.

5.   Regular upkeep of the operation theatre complex including regular 
maintenance of air conditioning filtering system.

6.  Shedders of pathogenic organisms amongst the theatre personnel 
should be identified by regular screening and should be promptly 
treated. 

7. Consider intracameral injection of 1 mg Cefuroxime in 0.1 ml at the 
end of surgery. The use of intracameral Cefuroxime is based on the 
results of the prospective randomized study conducted by ESCRS 
which showed a near five-fold decrease in the rates of postoperative 
endophthalmitis with the use of intracameral Cefuroxime. However, 
in spite of such a significant conclusion only 6% of the Surgeons in USA 
and 55% of the Surgeons in Europe use intracameral Cefuroxime.

PS:  Preparation of intracameral Cefuroxime 
1. The vial contains 750mg of cefuroxime powder.
2. Reconstitute the vial with 7.5 ml of 0.9% NS
3. Withdraw 1 ml (100mg) of this solution and add 9ml of 0.9% NS.
4. Take 0.1 ml (=1mg)
Top Ten Messages In The Diagnosis And Management of Post-
operative Endophthalmitis.

1. Early diagnosis is the key to successful management of 
endophthalmitis.

2. When in doubt, act immediately, if possible vitreous tap should be 
done.
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3. Inject intravitreal antibiotic at the earliest. A few hours delay can 
affect the final prognosis.

4. If expertise is not available, refer patient to the nearest centre. 
5. Topical, Systemic  or sub-conjunctival antibiotics are  only an 

adjuvant to management along with intravitreal antibiotics, and 
not the treatment of choice.

6. Control diabetes in patients with underlying Diabetes Mellitus.
7. In a situation of cluster Endophthalmitis OT should be closed and 

audit should be done to find out potential cause. Collaborating with 
colleagues would be ideal. 

8. If  there is no response to intravitreal antibiotics, proceed with 
Vitrectomy if possible or  refer to Retina Specialist.

9. Maintain proper audit of your OT complex – regarding cleaning, 
sterilization etc. as a preventive measure.

10.Fluids and instruments should not be reused for multiple cases as 
far as possible.

representative Case
 A 65 year old male patient, a borderline case of Diabetes Mellitus, 
underwent an uncomplicated phaco emulsification with foldable lens.  
He had good visual acuity for seven days.  Subsequently he noticed 
sudden onset of pain, redness and defective vision in the operated eye.  
On examination visual acuity was hand movements. There was corneal 
oedema, exudative membrane in the pupillary area and hypopyon 
with circumciliary congestion.   (Fig-4a)The findings on clinical 
examination is suggestive of post operative bacterial endophthalmitis.  
He immediately underwent anterior chamber tap, vitreous tap and 
intravitreal injection of Vancomycin with Ceftazidine.  Simultaneously 
he was put on topical antibiotic drops (combination of Vigamox, fortified 
Cefazoline and fortified Tobramycin eye drops). The antibiotic eye 
drops were instilled on an hourly basis for the first 48 hours along 
with topical Cycloplegics (4 times daily) and topical steroids (4 times 
daily). Oral antibiotic (Cipofloxacin 750mg daily) was administered 
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for five days.  The diabetes also was kept under good control. 48 
hours after initial injection (Fig. 4b), there was improvement in the 
clinical condition and therefore he received second dose of intravitreal 
antibiotics.  Gram stain showed gram positive cocci. Subsequently (Fig. 
4c) there was further improvement and the fundus view was possible 
with a red glow. He underwent a pars plana vitrectomy to remove the 
debris in the vitreous cavity and his visual acuity finally improved to 
6/60 with spectacles. This representative case shows early intervention 
with intravitreal injection to control the infection in patients with gram 
positive post-operative endophthalmitis.   We would like to highlight 
the importance of serial B-scan ultrasonography in the management of 
postop endophthalmitis.  In this case at the time of the initial diagnosis 
since there was no fundal view B-Scan was performed and subsequently 
it was repeated periodically and there was progressive decrease in the 
vitreous echoes between first injection and 96 hours following the first 
intervention.  

Fig.	4(a)
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Fig.4(b)

Fig.4(c)
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TABLE-5

Algorithm For The Management of Acute Post-operative 
Infectious Endophthalmitis.

CLINICAL DIAGNOSIS

History:
Patient who presents within 2 weeks of intraocular surgery with 
signs and symptoms suspicious of endophthalmitis (refer to text)
Examination
1. Perform anterior and posterior segment examinations
2. Perform B-Scan ultrasonography if necessary

INVESTIGATIONS

1. Perform vitreous tap +/- anterior chamber tap. Preferably to be 
done within ONE hour of clinical diagnosis.

2. Send specimen for gram stain, culture and sensitivity, and PCR 
test where indicated.

TrEATMENT

1. Intravitreal antibiotic injections to be given within 1 hour of 
diagnosis-vancomycin and ceftazidime

       OR
     Vancomycin and Amikacin
2. Begin intensive topical antibiotics and topical steroids soon after 

intravitreal antibiotic injection, round the clock initially.
3. Oral Moxifloxacin 
4. Oral prednisolone to be considered and may be given 24 hours 

following intravitreal antibiotics injection
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1. Review antibiotic regimen after microbiology results
2. Repeat intravitreal antibiotics after 48 to 72 hours if indicated
3. Consider vitrectomy if there is poor response 
5. Early referral for a vitreoretinal opinion
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Evaluating Astigmatism
 Introduction: Astigmatism, the so-called final frontier of cataract 
surgery, is an area of research where few venture. The reason is not 
far to seek; in a world of biology with its sweet imperfections, here 
is a subject that is ruthlessly mathematical, and this journey into 
trigonometry, algebra and their kith and kin is not easily undertaken. 
Yet, as cataract surgeons set their sights on postoperative emmetropia, 
an understanding of astigmatism becomes necessary. The final goal 
of astigmatic evaluation is to know the changes that the surgeon is 
causing, and using this information to his or her own advantage.
What to evaluate: The preoperative and postoperative astigmatism can 
be measured directly, using an automated or manual keratometer, but 
the surgically induced astigmatism needs to be calculated. Keratometry 
measures only corneal astigmatism, but since this is the only component 
of astigmatism that can be readily manipulated, the values are clinically 
relevant.
The plus cylinder format: Astigmatism is generally recorded in the 
form of a plus cylinder. The magnitude of astigmatism is equal to the 
difference in keratometric (dioptric) values, and its axis is identical to 
that of the steeper meridian. See box for an example.
Calculating Surgically Induced Astigmatism (SIA): There are many 
techniques of calculating SIA, but quite a few of these oversimplify the 
issue.



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 144

Simple Subtraction Technique: The simple subtraction technique 
uses   just the  dioptric  values, while totally ignoring the axis of 
astigmatism. SIA equals dioptric postoperative astigmatism minus 
dioptric preoperative astigmatism. Because it ignores the axis, this 
method is incorrect and obsolete.
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Algebraic Subtraction Technique: The basic equation remains the 
same, that is, SIA equals postop minus preop astigmatism, but here 
the pre and postop astigmatic values are assigned a particular sign 
according to whether they are with the rule (plus) or against the rule 
(minus). The SIA is then calculated with the appropriate signs appended, 
and sign of the resultant tells you whether you induced with or against 
the rule astigmatism. The method is only partially accurate.
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Vector Analysis: Each astigmatic value is considered as a vector 
quantity, that is, having a magnitude as well as a direction. Both these 
attributes of astigmatism are given their due importance, making this 
method a scientifically valid means of ascertaining SIA.
The axis of astigmatism repeats itself at 180 degrees, while geometrical 
angles repeat after 360 degrees. This discrepancy is removed by doubling 
the angle of astigmatism prior to calculations, and halving it at the end 
of the procedure, thereby adapting the 180 degree refractive scheme 
to the 360 degree geometrical one. Once this is done, the rest of the 
procedure is fairly straightforward.
Draw a horizontal baseline, on which a center point is marked. First 
depict the preoperative vector, by drawing a line from the center 
outward, at an angle double the preoperative astigmatism angle, and 
equal in length to the magnitude of the preoperative astigmatism. 
For the magnitude, a convenient scale can be chosen, for example one 
dioptre = one centimeter.
Next, draw the postoperative vector, again beginning at the center 
and going outwards. Now you have two lines, each starting at the 
center and going outwards. Join these two lines. This third line is your 
resultant vector and represents SIA. Mark the junction of this line 
and the postoperative vector as the ‘head’, and its other end as tail. To 
determine the exact SIA, measure this line and convert the reading 
into dioptric



March 2009 47

value using the earlier scale. This is the magnitude of SIA. Draw a 
horizontal line through the tail of the
resultant vector, and measure the angle that the resultant makes with 
it. Halve this angle, and it gives you the axis of SIA.
An example will further clarify things.

Vector analysis is a simple but powerful method of calculating SIA. The 
results obtained are accurate to the extent of the surgeons’ accuracy in 
drawing the vectors. However, it is a tedious method requiring patience. 
It is also difficult to perform simultaneous calculations for aggregate 
series, though technically feasible. Yet, despite these difficulties, it 
allows the surgeon to have an accurate picture of how his surgery is 
affecting the corneal curvature

Dr.	Shashi	Kapoor	-	Management	of	Astigmatism	in	Cataract	Surgery	–	Part	I
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Varying	froms	of	surgically	induced	astigmatism	on	corneal	topography

Cartesian coordinates system and Holladay’s centroid transform 
the exercise of calculating surgically induced astigmatism to a purely 
mathematical endeavor, but the equations used are intimidating, to 
say the least, and will not be discussed here. But once the mathematics 
is understood, the method is quite elegant. The results obtained are 
accurate irrespective of your drawing skills, and aggregate data analysis 
is no problem whatsoever. Computers can be programmed to do all the 
hard work, so you just fill in the values and obtain the results.
Essentially, the astigmatic vectors are plotted on a graph paper in 
the form of x, y coordinates. These coordinates are calculated using 
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trigonometric functions, without the need for physical plotting of the 
points. SIA is calculated by direct subtraction of the x and y values of the 
preoperative vector from the corresponding values of the postoperative 
vector. This produces a new set of x, y values, which are reconverted to 
the vector form, again using trigonometric functions.

For aggregate data analysis, all preop vectors are converted to x, y 
values, which are then independently averaged, yielding average 
preop x and y figures. The process is repeated for postop data to obtain 
average postop x and y values. Calculation of SIA from this produces 
the average SIA, also called the centroid.
The Cartesian coordinates method is an exact method, but does not 
have the visual impact of the vector method. It is a good idea to use the 
vector method initially to get a feel of things. Once you are comfortable 
with the concept of analyzing both magnitude and direction together, 
then the Cartesian coordinates method should be employed.
How to make sense of the results obtained ?
This is the critical thing. All this hard work should prove its worth in 
the clinical setting to justify the time and effort spent. To begin with, 
it is important to have as accurate keratometric measurements as 
possible. If you are using a manual keratometer, be very careful of the 
axis of astigmatism.
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For postoperative data, be consistent and realistic in the timing of 
measurement. Ideally, the postoperative measurements should be 
taken on the day the spectacles are prescribed.
Collect the data and try to look for patterns in your results. It may help 
to classify preop data into with-the-rule, against-the-rule, and oblique 
astigmatism and analyse each group separately. It is also important to 
subdivide the data
The ORBSCAN system projects a series of light slits, 20 from left to 
right and 20 from right to left, acquires an image for each projection, 
and uses edge detection to derive the curvature of the anterior and 
posterior surface of the cornea.

Corneal topography systems in general present the derived data in the 
form of color-coded topography maps, with each specific color depicting 
a corresponding level of refraction for a particular area of the cornea’s 
surface. ORBSCAN calculates a “ best fit sphere” which is the sphere 
whose surface contains the maximum of the cornea’s surface. Each given 
point on the cornea is presented as being on the surface of the best fit 
sphere (i.e, has the same curvature as the best fit sphere, represented 
by the color green), under it ( “cold” colors, shades of blue to purple) or 
over it ( “warm” colors, shades of yellow to red).
Most common used map is a QUAD MAP - the upper left map is a 
“anterior best fit sphere” map, the upper right map is a “posterior best 
fit sphere” map. Lower left map is a “placido based keratometric” map 
and lower right map is a “pachymetry” map.
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Keratoconus
The ORBSCAN picture here shows a typical case of keratoconus with 
inferior steepening, steep K readings & thin cornea.

Posterior  Keratoconus
In the ORBSCAN picture here  Anterior elevation & keratometric 
maps are normal. Posterior elevation shows a central posterior cone 
of 66 microns & the thinnest point is 376 microns typical of posterior 
keratoconus.

Part II will be published in the next issue

Keratoconus

Posterior	Keratoconus



 The structural properties of the collagen framework in the corneal 
stroma determine the biomechanical and optical properties of the 
cornea. The human corneal stroma is composed of approximately 200 
successively stacked lamellae of type I collagen fibrils. Within each 
lamella, the collagen fibrils run parallel to each other and show a regular 
interfibrillar spacing. Orientation of the fibrils is constant within each 
lamella but varies throughout successive layers. The human cornea is 
a complex viscoelastic tissue demonstrating both viscous and elastic 
properties. Newton used synchrotron x-ray scattering to map the 
orientation of collagen fibrils throughout the human cornea, limbus, 
and adjacent sclera. The scattering intensity data reveal that the 
lamellae exhibit preferred orientations that vary from point to point 
over the cornea and limbus. Approximately 50% of the stromal lamellae 
are preferentially aligned orthogonally along the inferior– superior and 
nasal–temporal meridians and the remaining lamellae have a random 
angular orientation. It is reasonable to believe that the mechanical 
properties of these tissues are a function of the amount and geometric 
arrangement of the collagen fibrils (Fig 1). 

Fig 1. Orientation of collagen fibrils in posterior stroma. Fibrils have an ordered limbal-to-
limbal	arrangement,	running	preferentially	in	the	inferior--	superior	and	medial--lateral	
meridians, interweaving circumferentially with scleral collagen fibrils at the limbus.

Dept	of	Cornea	&	Refractive	Surgery,	
Narayana	Nethralaya	Eye	Hospitals	Bangalore.
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 Biomechanical properties of the cornea are currently the focus 
of intense research because recent technological advances have made 
in vivo measurement possible. The Ccular Response Analyzer [ORA, 
Reichert, Buffalo, NY] is the first device of its kind that provides an in 
vivo dynamic measurement of the human corneal viscoelastic parameter 
termed corneal hysteresis[CH] 4. Corneal hysteresis is a measurement 
that purportedly reflects the viscoelastic properties of the cornea and 
indicates its biomechanical integrity. Thus Corneal hysteresis is a 
measure of the viscous damping in the corneal tissue. It is the “energy 
absorption capability” of the cornea. The measurement of CH provides 
the basis of new parameters of compensated IntraOcular Pressure ( 
IOPcc) and Corneal Resistance Factor (CRF). CRF is an indicator of the 
overall resistance of cornea that correlated well with Central Corneal 
Thickness (CCT) and Goldman Applanation Tonometry (GAT) as shown 
in fig 2. 
 Biomechanical measurement taken in ORA involves a dynamic 
process of perturbing a tissue, then observing its response to that 
perturbation. With Reichert’s modification of their noncontact 
pneumotonometer, the inward and outward corneal bending (pressure1 
& pressure 2 in fig 2) responses during a millisecond- duration air puff 
are monitored with a laser that detects corneal applanation as a peak in 
the reflected signal intensity (Red line, Fig-2). This approach marks two 
specific events during indentation and recovery and provides 2 endpoints 
for interrogating the response cycle. The air pressure (Green line curve) 
at the initial applanation (P1) is different from the pressure at recovery 
applanation (P2). In material science, a difference in the displacement 
history of a material during loading and unloading is called hysteresis, 
and the greater this difference, the greater the hysteresis. Corneal 
hysteresis, then, is calculated from the ORA waveform as the simple 
difference in the air pressures at the 2 applanation events (in& out 
signal peak or pressure1&2). The result is a property that is decidedly 
more biomechanical& reliable  than static geometric variables such as 
corneal thickness and curvature. The result is more independent.
 This machine also gives two additional parameters for IOP 
evaluation, IOPcc or corneal compensated pressure, which is 
independent of corneal thickness and curvature & is considered as 

Dr	Rohit	Shetty	-	Corneal	Biomechanics	in	keratoconus
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an accurate parameter to measure pressure. IOPg  or Goldman IOP 
correlates well with conventional IOP measurement tools.

Figure	 2:	 Ocular	 Response	 Analyzer	 Measurement	 Process	 Bi-directional	 application	
process	showing	corneal	response	to	air	puff	pneumotonometer	(Difference	of	in	&	outward	
movement	of	corneal	tissue	is	hysteresis)

 Keratoconus is a progressive, ectatic corneal disease characterized 
by thinning and weakening of the corneal stroma, which gives rise 
to conical shape, myopia, irregular astigmatism and marked visual 
impairment.
 We conducted study of 300 eyes of  healthy volunteers to understand 
normal biomechanical parameters. In our study  mean corneal hysteresis 
(CH) was 9.5 (range 8.3 to 11.5) & corneal resistance factor (CRF) was 
9.1 (range 8.5to 11.6)
 In keratoconus, the corneal hysteresis (CH) and corneal resistance 
factor (CRF) measurements were significantly lower. In ORA of 
keratoconus we have to look for low amplitude peaks in the waves, 
less repeatable signals than normal subject, “noisy” signals and often 
assymetrical in same patients because of ectatic cornia. In patients 
with severe keratoconus, ORA findings are thin CCT, numbers may be 
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unreliable, very low amplitude peaks, practically a flat line, general 
simple shape is very repeatable and often present in one eye and not the 
other (Fig 3). Higher CH value than CRF value is seen in keratoconus. 
Low CH and CRF were well correlated in keratoconus patients. The 
higher the keratoconus grade, the lower the corneal hysteresis (CH) 
and corneal resistance factor (CRF) values.

Figure	3.	ORA	In	Keratoconus

 There are various modalities of treatments in keratoconus. But 
corneal collagen crosslinking treatment using the photosensitizer 
riboflavin and ultraviolet-A (UVA) light with a wavelength of 370 nm is 
the only treatment modality shown to halt the progression of keratoconus. 
Photopolymerisation increases the rigidity of corneal collagen and its 
resistance to ectasia. We have seen increase in Corneal hysteresis (CH) 
and corneal resistance factor (CRF) post CCL in keratoconus patients.
We conducted a prospective interventional study on 25 patients with 
keratoconus. Inclusion criteria were based on 2nd international collagen 
cross linking at Zurich (Nov. 2006).
Table	1:	Inclusion	criteria	for	collagen	cross	linking



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 156

• Progressive keratoconus
• Age between 18 years – 40 years
• Thickness >400μm
• Corneal curvature <60D

 Complete examination was done in all patients including ORA 
preoperatively and at 1 month, 6 months and 1 year. One way ANOVA 
test  (ANalysis Of VArience -  parametric tests to assess multiple pairs) 
was used to analyze the data using SPSS .10. (Statistical Analysis 
Software)
 We found a stastically significant raise in CH as well as CRF 
post collagen cross linking in our keratoconus patients and results are 
shown in Table 2 and Fig 4

CH CRF
Preoperative 7.34±0.92 5.72±0.68
1month 7.42±0.84(p=0.002) 6.05±0.84 (p=0.01)
6month 7.54±0.94(p=0.05) 6.13±0.93(p=0.001)
1 year 7.92±0.93(p=0.005) 6.26±0.85(p=0.001)

Table	2.	CH	and	CRF	(mean	±SD)	with	p	values

Figure	4	.CH	and	CRF	post	CCL	in	Keratoconus

*Statistically significant raise in CH ( p value  of 0.002, 0.05, 0.0005 
respectively )as well as CRF( p value of 0.01, 0.001, 0.001 respectively)  
post collagen cross linking was seen at 1 month , 6 month and 1 year. 
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Figure	5:	ORA	changes	in	a	Keratoconus	patient	at,		before	and	after	CCL,	at	6	months	
and	at	1	year	with	the	corresponding	ORBSCAN		pictures.

 Conclusion: Biomechanical changes in keratoconus patients 
using ORA measurements helps in providing  important information for 
corneal biomechanical analysis. Low CH and CRF were well correlated 
with the weakest corneas and should be helpful in keratoconus screening 
as a new risk factor. ORA is the only tool to assess the biomechanical 
properties of cornea in keratoconus and also helps in predicting the 
stability of progressive keratoconus following cross linking.
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 Spectacles have come a long way from the days of Emperor Nero 
who watched gladiatorial games with a ‘lens’ to the modern era.  This 
paper deals with certain basic aspects of corrective lenses, frames, 
fitting and methods of checking a finished product i.e., spectacles. The 
knowledge of this is a must for every practicing ophthalmologist. 

I. Lenses: 
Corrective lenses can be classified in many ways:
i. As per the materials – Glasses, Resin lens and Plastics.
ii. As per the purpose – Single vision, Multifocal and Progressive.

1. Material
An ideal material for corrective lens must be: 
a. Transparent
b. Must have a high refractive index
c. Must be amenable for working
d. Must be resistant to scratch and changes in temperature
e. Should be easy to tint or to apply coat.
The properties of lens materials are tabulated as below.

2. Types
These lenses can be
A) Single vision lenses – effective for either distance or near vision.  
B) Multifocal lenses – useful for both distance, near and even for 
intermediary vision.

Arasan	Eye	Hospital,	No	26,	Annamalai	Layout,Erode.
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Single Vision Lenses: They are used for correcting distance vision 
defect due to myopia, hypermetropia and astigmatism and are also 
prescribed for near vision work.  Theses lenses are grouped into:
a) Flat
b) Lenticular
c) Blended - power segment is cemented to a base lens 
d) Aspheric - the peripheral distortions are eliminated.
Multifocal Lenses: These are for distance and near vision. They can 

be: 
a) Bifocal - lens with two segments
b) Trifocal - three segmented lens useful for distance, intermediate and 

near vision.
c) Progressive Addition Lenses (PAL) - no separation between the 

segments. 

Fig.	1:	Types	of	bifocals.	Round	top	(a)	D	top	(b)	Executive	(c)	Round	(d)	Pantoscope	(e)	
andB	bifocals	(f)

Table No. 1
Comparison of Lenses

 Crown Resin Polycarbonate
Refractive index 1.523 1.498 1.586
Thickness Thin + ++ +++
Weight Heaviest Medium Lightest
Impact resistance Nil + +++
Scratch resistance +++ + Nil
Tint Permanent Temporary Difficult to apply
Change in tint Not possible  Possible Damages Lens
UV Protection Upto 300 nm Upto 350 nm Upto 400nm
Chromatic aberration - - -
Surface reflection 4.3 3.97 5.13
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Bifocal - They come in various shapes 
(A).  Round top – Kryptok 
(B).   D shaped or flat top
(C).  Executive
(D).  Round 
(E).   Pantoscopic 
(F).  B Bifocal
(vii) Invisible Lens (also known as blended or seamless) in which the 
dividing line is not seen by an observer 
(viii) eagle bifocals.
The bifocals are sometimes grouped according to the manufacturing 
technique 

a)  Split bifocal – Near vision and distance vision segments are separate 
pieces which are held together by the frame.

b) Cemented bifocal – Near vision button is placed inside the split 
segments of the lens which are then cemented together.

 The above two techniques are not used now.
c) Solid bifocal – Different powers are ground in the same lens.  
d) Fused bifocal – The near vision button is fused onto the surface of 

the distance vision lens

Fig.	2:	Manufacturing	methods	for	Bifocal.	A	–	Split	bifocal.	(1-Front	view.	2-	Side	View).	
B	–	Cemented	bifocal.		C	–	Solid	bifocal.	D	–	Fused	Bifocal.			(1-	Front	view.		2	–	Side	
View).

Segment Height: The height of the near vision segment in A bifocal 
is dependent on the type of bifocal , the frame, patient‘s wearing habit,  
posture and the purpose of the bifocal. The segment height (size) should 
be equal to the distance from upper border of lower lid to the lower rim 
of the spectacle.

Dr.	V.P.	Ravichandran	-	Very	Simple	Innovation
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Fig.	3:	A-Trifocal.	a	–	Distant	vision.	b	–	Intermediary	vision,	c	–	Near	Vision.	B	–	PAL.	1	
–	Distant	Vision.	2	–	Intermediary	Vision.	3	–	Near	Vision.	•	–	Lens	center.

O	–	Near	Vision	center.						III	–	Manufacturer’s	logo.

Trifocals: They have the same shapes as bifocals except they have an 
additional segment between the distance and near vision segments. 
They are usually resin lens type. 
Progressive Addition Multifocal Lens (PAL): It has the near 
vision segment added progressively to the distance vision portion with 
no dividing line.  It has a small area on both sides of transitional zone 
from where the near vision power is added. This portion of the lens 
causes lot of distortion.  But, with PAL clear vision is possible at all 
distances and the ”Jump” phenomenon met with in bifocal is absent.  
The blanks of these lenses have markings to help the optician in fitting. 
Theses markings are removed with a thinner solution after fitting the 
lens.  The near vision section is 2.5 mm below and nasal to centre of 
lens.  The type of multifocal lens that are used is sometimes dictated 
by the patient’s occupation.
PAL designs can be grouped in three ways:
1. Mono design and multi design
2. Asymmetry and symmetry designs – In the latter the right and left 

lenses are identical.
3. Hard and soft design – Both differ in the areas of near and distance 

vision and the speed with which they change.
II. Coatings,  Tints And Photochromatism:

1. Coatings
 A person wearing corrective glasses experiences 4 types of 
reflections from the lenss
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a - frontal reflection - light reflected from lens’ front surface
b - backward reflection - reflection from the back surface of lens 
c -  internal reflection - inside the lens
d - corneal reflection. 

A. Antireflection Coating (ArC)
 ARC is of special use during night driving to eliminate glare and 
ghost images and glare, in computer work, in polycarbonate lenses 
(to increase the light transmission) and in high myopic glasses where 
contrast is increased & wearer is more comfortable. 
 ARC coating is done on crown glass using magnesium fluoride 
which eliminates part of the reflections. For resin lens, the coating has 
to be multilayered (called “broadband’) to be effective.  They are done 
in vaccum chambers.  Such multilayer increases light transmission 
through the lens to almost 100% (through uncoated resin lens this 
transmission is about 92%).  The last layer is hydrophobic and hence 
water & dust do not get stuck to such lenses.

B. Mirror Coating
 This is achieved by coating the lens with silver or chromium. With 
this observer cannot see the wearer’s eyes while vice versa is possible.  
It is said to block I-R rays. 

C. Scratch resistant Coating (SrC)/Hard Coating
 This is must for CR -39 and polycarbonate lenses.  It does not 
affect the transparency of the lens.  This coating is applied either on 
both surfaces of lens or on the outer surface only.  It decreases the 
reflections so much that the light transmitted through the lens increases 
by 5%. This protects the lens from minor scratches and also protects 
the tints.

D. water resistant Coating
  It is done by applying a very thin silicon layer.  It prevents adhesion 
of oil or water to lens.  Cleaning of lens is easy after such coating.  
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2. Tints
 Tinting a lens reduces the amount of light that passes through it. 
Tint is either surface one or dyed one

Properties of tint

 - Tinting is used to reduce glare and for cosmetic reasons 
-  Do not change color or degree with change in sunlight
-  Amount can be changed on resin lens while in polycarbonate lenses 

it may damage the lens
-  Attracts dust onto the lens 
-  Tint applied is permanent 
-  Should be applied before ARC.  
-  Most of the tints do not offer protection against U - V rays.  
Following are certain tints used with their symbols:- A1, 2, 3- Blue; B1, 
B2, B10 – Black;  SP2, SP5, SP10 – pink and pinkish brown.
Yellow tint enhances depth perception (useful for golfers and shooters) 
and “increases” the amount of light during night time.

3. Photochromatism
 This facilitates change of lens color as per the lighting condition. 
It also absorbs U - V radiation. If ARC is applied to a photochromic 
lens, the darkening capacity will be less. The darkening is dependent 
on temperature and on thickness of lens. Photochromic lenses do not 
stop infra red rays.

Mechanism of Photochromatism
 Glass photochromic lenses have very minute silver halide crystals 
incorporated in it.  With sunlight (U-V rays) free silver particles are 
liberated giving rise to darkening effect.  Once indoor, the free silver 
particles recombine with halides and the lens lightens. Photochromic 
resin lens is also called transition lens.  The material used is indoline 
spironaphthaloxazine in the front surface of lens.  The darkening 
capacity deteriorates over period of time and is also dependant on 
climate (better in winter).
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 Certain photochromic types are: Photogrey (PG), photosun(PS) & 
Photobrown(PB). 

Certain Special Lenses
 1. Polaroid lenses:  All the three types of lenses are available 
as Polaroid lenses.  Herein nitrocellulose packed with very minute 
herapathite crystals are incorporated.  Special film is sandwiched in 
the lens. They remove the horizontally polarised light rays which cause 
glare.  It protects the eye from reflected light as from snow field, sheet of 
water or long wet road and thereby improves vision in such situations.  
It also enhances depth perception.  It is not advisable for those who 
deal with LCD display.
 2. 3 D glasses:  These glasses have red on one side and blue for the 
other side. The image is dull black and white with color fringing. More 
sophisticated ones have polarized filters – one lens polarized vertically 
and the other horizontally. Color 3D is possible.
 3. Safety lenses: They are made of shatter resistant plastic of at 
least 1 mm thick.  They protect against mechanical damage.  

III. Frames:

Historical Background 
 Although spectacle frame was introduced, way back in 1352, yet 
it is strange that it never occurred to anyone for 400 years that the 
simplest way to hold the frame on face is by having a sidearm hooked 
over ear !
 Frames, when they were introduced centuries ago, had two rims 
held in place by hand which was arduous.   Later lenses were held by 
tape tucked under the hat.  Nose rides type kept the frames by pressure 
on the nose by rims.  Later on spring was added so that the pressure 
was less.  Scissors glasses (V shaped frame) and longnettes were other 
modifications.  Ear rails were introduced by Edward scarlet in 1727.
An ideal material for frame should be:
 a. Cheap
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 b. Durable
 c. Amenable to adjustments
 d. Resistance to damage by sweat
 e. Light weight 
 f. Attractive
 g. Non inflammable

1. Materials
 The materials used are divided into two groups:
A. Plastics: They can be natural which are now not used or synthetic 
plastics.
Synthetic Plastics
They can be -

1.  Thermosetting: They lose their plastic property and can break up 
with heat.

2. Thermoplastic: They are amenable to reshaping. 
The various plastic materials are – 

a. Cellulose nitrate (celluloid)- it is strong, convenient to work with, & 
inflammable.

b. Cellulose acetate: It is the commonest material used. It is less 
inflammable than celluloid, strong, non allergic, very transparent 
and resists damage by sweat.  But it can be damaged by excess 
sunlight or heat and by moisture.

c. Optyl: It is a non allergic, highly resistant material.  It has plastic 
memory, and so retains shape.

d.  Acrylic resins: It is of PMMA and is the common material used to 
make frames.  It is very stable and is transparent.  But it is not 
impact safe and is distorted by heat.

The other materials are nylon (used for sun glasses) and carbon fiber 
graphite (the ideal material).
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B. Metallic. The material can be alloys, semiprecious and precious:
1). Alloys :There are three varieties: 

a) Stainless steel – It is non allergic and long lasting.  It is mainly used 
for rimless type frame and for the temple piece. 

b) German silver – it is an alloy of silver and nickel which is electroplated.  
It is cheaper and non corrosive.  But, it may produce allergic reaction 
for some.

c)  Aluminum- It is light weight, corrosive resistant and can be made 
attractive especially after anodizing. 

2) Semiprecious: They may be titanium or gold plated ones.

a) Titanium – It is very light, heat and corrosive resistant, non allergic 
and amenable to attractive coloring.  But it is expensive and gets 
damaged on bending. It is used in varying proportions as the frame 
material – Pure, clad type (Nickel covered) and partial variety (mixed 
with other metals). 

b) Gold plated – Gold is coated onto nickel, titanium or bronze.  
c) Rolled gold – It is compressed gold alloy with base metal.
3) Precious : The material is gold ( 9 carat); but it is alloyed with other 

metals to get the needed hardness and strength.
Shapes and types of frame
The frame comes in various shapes.
Oval, round, square, octagonal, aviator, cat eye and pantosopic 
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The common types of frames are

 -  Full rim of metal or plastic, 
-  Semi rimless known as supra; thin nylon thread  in lower half 

holds up the lens to the frame which is at the upper half.
-  Rimless lens is held by screw at temple and bridge
Parts Of Frames

A. The nose pads of the bridge. They are either fixed or adjustable. 
B. Rim (eyewire; frame front) It has a groove to hold the lens.
C. Hinge – It joins the rim to temple.  It is mounted on a hinge plate of 

temple. The site where it is located is known as Dowell point.  Hinge 
can be regular type or hidden type.  The screw used to fix the temple 
to rim is single in plastic frames and two in metal frames 

 The types of hinges are – spring hinge, stack hinge, ball hinge, 
twisted hinge and aerodynamic hinge.  Frames made of memory metal 
may not have hinge at all.
D. Temple - The side piece that supports the rim to ear.  The ear end, 
called curl, can be curl side (cable), drop end (standard) and straight 
(library). The tip may be covered by plastic piece called temple piece.  
Thicker portion of temple is called butt.  During spectacle fitting, three 
factors should be considered regarding the temple

–  The length from rim to ear (bend length),
–  Angle of drop (ideal is 450) and length of the drop. 
–   The rear end should not be beyond the ear lobe
There are 3 types of temple 
a)  Skull temple – It has slight curve.  It is ideal for those who wear 

glasses for long. 
b)  Library temple – It is a straight one.  Useful for those who remove 

glasses often.
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c)  Convertible temple – It is malleable.   
E. Bridge – The portion over the nose joining the two rims.  Bridge 

should seat on nose crest snuggly.  Thin nose needs ‘V’ shaped bridge; 
while thick nose requires ‘U’ shaped bridge. 

3. Measurement
Temple length is the length of temple piece expressed in mm.

A. Vertical central line – the vertical line that passes through the centre 
point of rim 

B. Horizontal central line – The horizontal line that passes through the 
center point of rim 

C. Vertical lens size – The inner vertical height of rim i.e. of lens
D. Horizontal lens size – The inner horizontal distance of the rim i.e. of 

lens 
E. Distance between lenses (DBL) – It is the size of the bridge
F. Effective diameter – Diagonal size of the rim. 
(B. to F. are known as box system and is easily applicable to square 

rims)
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4. Special Types of Frames

1. Antique 
a) Longon (quizzer) which is a monocular 
b) longnette which is two lenses on handle into which the lenses can be 

folded.
2. Sports – Swimming, diver, Squash, snooker, and ski goggles.  These 

are usually wrap round varieties and polycarbonate lenses are 
used.

3. Medical – Low vision aid, ptosis and hearing aid spectacles. Others 
- Welding spectacles.

IV. Fiting and Checking:
 Frame should suit the patient’s outlook and his / her face.  But it 
also should suit the patient‘s occupation and daily life. 
After checking the lens, the patient should be asked to wear the frame 
and the following must be checked:

1. The vertex distance: It is the distance between the eye and the back 
surface of lens in the frame. It should be the same in all vertical 
gazes of the eyes.  Otherwise effective power of lens changes – If 
lens is away from cornea, minus power becomes less and plus power 
becomes more.  The frame must be as close to eye as possible.  Vertex 
distance is more important if the power of lens is more than 5D.  The 
average vertex distance is 13.5 mm.

2. Pantoscopic angle:  Angle between the vertical plane of patient’s face 
and the front of the frame when worn.  The average is 15◦.  Mostly 
the lower border of rim is nearer to face than the upper border.  
Such a tilt maintains the vertex distance in all directions of gaze.  
In retroscopic tilt, the upper border of rim is nearer to face.  This 
is either an error or rarely advised by the doctor. If retroscopic tilt 
is present or if pantoscopic angle is wrong the patient may have 
problems.
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3. Frames should not be very tight or very loose 
4. The pupillary centre and the optical centre must coincide. 
Conclusion 
 It is mandatory that every ophthalmologist must know to 
some extent the basics of lens, frame and fitting of spectacles.  This 
article endeavors to discuss such basics, so that a good retinoscopy & 
prescription is followed by proper spectacle fitting for the patient.
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December 2008, Vol 46 Issue 4.





 Retinal telangiectasis, a term proposed by Reese, refers to a 
developmental retinal vascular disorder characterized by an ectasia 
of capillaries of the retina, in which irregular capillary dilation and 
incompetence occur in the retinal periphery or the macula. When only 
the capillaries of the foveal avascular zone are involved, it is known as 
parafoveal telangiectasia.
 Parafoveal telangiectasis can be considered as having two basic 
forms, one being a developmental or congenital vascular anomaly, 
which may be part of the larger spectrum of Coats’ disease, while the 
second is an acquired form found in middle-aged and older persons. The 
cause of this condition is unknown and was originally called idiopathic 
juxtafoveolar retinal telangiectasis by Gass and Oyakawa.

Classification:

Group 1A: unilateral congenital parafoveal telangiectasis:
 Patients with unilateral congenital parafoveal telangiectasis are 
typically men whose mean age at onset of the disease is 40 years. The 
telangiectasis is usually confined unilaterally to the temporal half of 
the macula, occurring in an area of one to two disc diameters with equal 
areas superior and inferior to the horizontal raphe involved. Macular 
edema and exudation are the main causes of visual loss in these patients. 
Laser photocoagulation may be of benefit in these patients. 

Group 1B: unilateral idiopathic parafoveal telangiectasis:
 Unilateral idiopathic parafoveal telangiectasis is found in middle-
aged men who have a very small area of capillary telangiectasis confined 
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to one clock hour at the edge of the foveal avascular zone. This may or 
may not be accompanied by hard exudates.

Group 2A: Bilateral acquired parafoveal telangiectasis:
 This is the most common group of all patients with parafoveal 
telangiectasis. These patients are in their fifth or sixth decade of 
life. Both sexes may be affected. A familial incidence has also been 
reported(Group 2B).

Group 3: Bilateral idiopathic perifoveal telangiectasis and 
capillary obliteration:
 Very rare. It can cause loss of central vision bilaterally secondary 
to telangiectasis and progressive obliteration of the vessels with 
enlargement of the foveal avascular zone.

Group 2A - Bilateral acquired parafoveal telangiectasis is the 
commonest of the three groups.  It has five stages. 
 Stage I: No biomicroscopic abnormality. Fundus Fluoresceine 
Angiography shows minimal or no capillary dilatation in the early 
phase and mild staining in late phase.
 Stage II: Slight retinal graying with minimal or absent 
telangiectatic vessels. Fundus Fluoresceine Angiography shows mild 
capillary telangiectasis. 
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Fig.1:	Stage	2	–	PFT

 Stage III: Parafoveolar dilated, blunted retinal vessels and 
refractile deposits. Fundus Fluoresceine Angiography shows capillary 
dilatation with leak in outer retina.

Fig.2:	Stage	3	–	PFT

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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Stage IV: Stellate foci of black RPE hypertrophy at the posterior end of 
retinal vessels. Blocked fluorescence due to RPE hypertrophy is seen. 

Fig.3:	Stage	4	–	PFT

Stage V: Subretinal neovascularisation occurs in parafoveal area. Cystoid 
Macular Oedema & yellow exudates are seen. Hyperfluorescence due 
to the Subretinal neovascularisation is seen more in the retinal plane 
than the choroidal plane. 
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Fig.4:	Stage	5	–	PFT

Pathophysiology:
The pathogenesis of parafoveal telangiectasis is unknown. There are 
speculations that the unilateral group 1A may be a developmental 
retinal vascular anomaly. In the group 2 patients, the telangiectasis 
is most commonly located temporal to the foveal avascular zone, 
which is considered to be a watershed zone between the supero- and 
inferotemporal arcade. This may predispose this area to chronic low-
grade congestion, which may be important in the pathogenesis of 
parafoveal telangiectasis. Abnormal glucose metabolism has been 
suspected to play a role in the pathogenesis but has not been established 
(in our experience, we find that it is more common in diabetics). 

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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Telangiectasia in capillary wall causes reduced metabolic exchange 
which in turn causes nutritional deficiencies in retinal cells including 
Muller cells. This probably causes    diffuse fluoresceine staining into 
damaged cells. The changes in capillary bed induce changes in venous 
flow and the formation of right angled venules. This further leads to 
degeneration and atrophy of cells including the photoreceptors. RPE 
cells migrate along the right angled venules and form hyperplasic black 
plaques. Finally there is proliferation  of new vessels in subretinal 
space. These new vessels are believed to be retinal rather than choroidal 
(Retinal angiomatous proliferation)

Clinical Features:
On initial presentation, the level of visual loss is usually minimal. 
Central visual loss may be gradual over many years with progressive 
atrophy of the central foveal areas. Acute central visual loss occurs in 
some patients with the development of subretinal neovascularization.
The biomicroscopic findings vary according to the stage of disease. The 
earliest changes are slight retinal graying seen just temporal to the 
fovea. Right angled venules are also seen in early stages. Refractile 
deposits and black hypertrophic patches are seen in later stages. 
Subretinal neovascularisation and cystoid macular oedema are seen 
in the very late stages. Development of macular hole has also been 
reported in late stages.

Investigations:
Fundus Fluoresceine Angiography shows mild staining in early 
stages. Capillary dilatation and leakages are seen in later stages. The 
hyperfluorescence is believed to be due to the accumulation of the dye 
in the damaged retinal cells rather than due to leaking capillaries.  In 
the stage of neovascularisation leakages are seen in the retinal plane 
rather than choroidal plane which differentiates it from Subretinal 
neovascularisation due to ARMD.   
Optical coherence tomography, in early stages, show hyporeflective 
areas at the level of RPE- photoreceptor complex due to localised 
loss of these layers.  No increase in foveal  thickness  is seen, which 
substantiates that there is no leak but diffusion of flourescein in to 



March 2009 79

the damaged retinal cells. Hyper reflectivity from outer layers , due 
to subretinal neovascularisation, is seen in stage V disease. Optical 
coherence tomography is also helpful in differentiating  between earlier 
stages of parafoveal telangiectasis  and cystoid macular oedema.

Fig.5: OCT in early stage of PFT- hyporeflective areas at the level of RPE- photoreceptor

Fig.6: Stage of Neovascularisation – OCT - Hyper reflectivity from outer layers, due to 
subretinal	neovascularisation

Differential Diagnosis:
• Vitelliform dystrophy – Yellow refractile deposits seen in parafoveal 
telangiectasia may resemble the early stage of Vitelliform dystrophy, 
but the absence of vascular findings in Vitelliform dystrophy will help 
in the diagnosis. 

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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• Branch Retinal Vein Occlusion (BRVO) – Capillary dilatation with 
obliteration may be found in BRVO, but the capillary non perfusion 
involving a segment may help in the differentiation. 
• Age Related Macular Degeneration (ARMD) – Subretinal 
neovascularisation due to parafoveal telangiectasis will occupy the 
retinal plane than the choroidal plane. 

Management:
There is no proven treatment which is beneficial in the early stages. 
Laser Photocoagulation is not beneficial, it may even cause deterioration 
in vision due to macular scarring.
IntraVitreal Triamcinolone Acetate (IVTA) has been found to be of benefit 
in treating cystoid macular oedema due to parafoveal telangiectasis.  
Subretinal neovascularisation has been reported to respond well to 
Intravitreal Bevacizumab (Avastin), though recurrence has been 
reported.

Fig.7:	SRNV	before	and	after	Intra	Vitreal	Avastin
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The role of PhotoDynamic Therapy (PDT) in subretinal neovascularisation 
secondary to parafoveal telangiectasis is controversial, since some 
studies claim benefit and some others studies report RPE atrophy 
following PDT.
Indocyanine-green-Mediated Photothrombosis (IMP) with intravitreal 
triamcinolone acetonide has been found to provide stability or 
improvement in macular edema, secondary to group 2A idiopathic 
parafoveal telangiectasis without choroidal neovascularisation.

Conclusion:
Idiopathic parafoveal telangiectasis, though not a very rare disease, is 
usually missed or misdiagnosed for other conditions, especially ARMD. 
Awareness of this specific entity will help in the diagnosis and avoidance 
of needless laser photocoagulation, which may cause more harm than 
good.
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 Care and maintenance is one of the most critical aspects of contact 
lens wear. It can influence the success of contact lens wear and patient’s 
satisfaction with their lenses. Choice of lens care regimen depends on 
factors such as lens type, lens material, replacement schedule of lens, 
lifestyle and specific patient needs.
 Safe and effective wear depends on synergism of a good lens, a 
compliant patient and periodic professional monitoring. It is imperative 
that the purposes and importance of proper care and maintenance be 
impressed upon the prospective contact lens wearer as soon as contact 
lens wear is considered seriously.

role of Care and Maintenance
The overall aims of care and maintenance are to

• Prevent and minimise microbial contamination
• Reduce deposits
• Attain and maintain ready-to-wear state of lenses

The various products of care maintenance provide one or more of the 
following functions: - 

• Cleaning
• Disinfection
• Protein Removal
• Wetting / re-wetting

Adithya	Eye	Clinic,	Chennai
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 Regardless of the type of contact lens (except daily disposables), an 
appropriate care system must be used. A typical care system consists of 
the components listed below.

Components of Care and Maintenance

• Daily cleaner
• Rinsing solution
• Disinfecting solution/unit
• Weekly/protein cleaner
• Lubricating/rewetting solution
• Lens storage case

Daily Cleaner - Function
 Daily cleaners usually contain surfactants and are used to 
remove most loosely bound foreign matter on the lens surface, such 
as, cell debris, mucus, lipids, proteins, cosmetics, micro-organisms and 
inorganic deposits.
 The main functional component in a cleaner solution is the surface-
active agent(s) also known as surfactant(s) (e.g. isopropyl alcohol, 
tyloxapol, polyvinyl alcohol, poloxamer-407, amphoteric 10, poloxamine, 
hexylene glycol, octylphenoxy ethanol, tween 21). Surfactant molecules 
emulsify, dissolve and/or disperse lipid globules, debris and other 
lens contaminants. This is accomplished by the surfactant forming a 
monomolecular layer over the contaminant using the polar ends of its 
molecules to bind the layer to the contaminant’s surface. The ‘coated’ 
contaminants repel one another mutually or exhibit a lowered surface 
tension.
 The other main components are Non-ionic or ionic chemical 
compounds, to reduce interaction between the lens and the solution, 
and anti-microbial agents, primarily used as preservatives.
The additional components in a cleaner include Osmolality adjusting 
agents, a buffer system to adjust the pH, Chelating agents for removing 
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lens contaminants and viscosity enhancing agents. Viscosity-enhancing 
agents such as polyvinyl alcohol or methylcellulose also facilitate 
cleaning.  
 Hypertonicity and abrasiveness are properties that have been 
added to enhance the efficacy of some lens cleaners. Hypertonicity 
results in extraction of water from soft lenses, which may help remove 
some soluble contaminants. Polymeric beads in some cleaners have a 
mildly abrasive effect on protein and other surface deposits. Apart from 
this, Alcohol to remove lipids and Enzymes to digest proteins are also 
added.

Daily Cleaner – Procedure

1. Wash hands and dry them (avoid moisturizing/ perfumed soaps)
2. Place lens in the palm of the hand
3. Place 2-3 drops of cleaner on each lens surface
4. Rub with forefinger for about 15 seconds per side using a ‘to & fro’ 

and ‘L-R’ action. Rolling the forefinger in both directions cleans the 
lens periphery

5. Rinse well

 Cleaning should be done with all types of lens including 
disposables. 
The mechanical action of rubbing and rinsing reduces significantly the 
amount of loose debris and the number of microorganisms on a lens.
Rubbing also enhances the efficacy of the cleaning solution’s surfactant 
properties.
 Caution to be observed when using abrasive cleaners. Excessive 
rubbing may cause scratches on the lens and can also sometimes induce 
minus power.

rinsing Solution
 Value of Rinsing- regardless of the type of cleaner used is important 
for the lens to be thoroughly rinsed to remove the excess daily cleaner, 
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loosened deposits and micro-organisms. If the cleaner is allowed to 
remain on the lens and placed in the enzymatic cleaner, it may induce 
foaming resulting in the solution bubbling out and leaving the lens 
in a dehydrated state. It is also good to rinse lenses after overnight 
storage.
 Buffering agents are included in rinsing solution formulations so 
that their pH is approximately that of tears. The pH of normal tears is, 
on average 7.2, but is subject to individual variation. To enhance the 
compatibility of solution and tear pHs at lens insertion, the solution is 
normally buffered lightly.
 Many different types of solutions can be used for rinsing, such as, 
unpreserved saline, preserved saline and multi-purpose solutions. Use 
of buffered isotonic saline is preferred to un-buffered as absorption of 
atmospheric carbon dioxide lowers the pH.

Disinfecting Systems 
Purpose of disinfection 
Contact lenses may compromise the eye’s natural defence by:

• Inhibiting tear film washing action
• Introducing more micro-organisms
• Compromising epithelial barrier function

 Functions of the disinfecting solution are to kill or deactivate 
potentially pathogenic organisms including: Bacteria, fungi, viruses, 
amoeba and maintain lens hydration
 Antimicrobial activity can be divided into three levels of efficacy 
(Anger and Currie, 1995).

— Sterilization is the killing of all microbial life forms, a situation 
impossible to achieve with normal lens care products and 
procedures.

— Disinfection is a dynamic process, usually preceded by a cleaning 
and rinsing step, intended to kill and/or remove microbial and viral 
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contaminants from contact lenses.
— Preservation is the killing or inhibition of growth of a select range 

of microorganisms to prevent product spoilage during consumer 
use.  The choice of preservative is governed to a large extent by the 
resistance of the microbial targets and the sensitivities of the eye 
exposed to the preservative via contact lenses or eye drops.

Disinfection Systems - Types
 The two main types of disinfection systems available for soft 
contact lenses are heat and chemical.
 1. Heat-based disinfection systems use heat in the range from 
70°C to 125°C to kill or deactivate living lens contaminants (ideally 
80°C to 90°C for 10 minutes). The advantage is that it is very effective 
and does not cause any allergy or discomfort.
However, heat can cause problems for the patient due to alterations 
that occur within the lens following long-term use. Heat disinfection 
systems generally decrease lens life span and eventually cause lens 
discolouration. The Optical and physical properties of the lens can 
sometimes be altered due to excessive heating and can result in 
denaturation of protein in and on the lens RGP lenses will warp when 
heated and hence cannot be used. Recently, a system for thermal 
disinfection of contact lenses in a domestic microwave oven has been 
released. 
 2. Chemical disinfection systems vary greatly and a wide variety of 
types exist. Included in the chemical systems category are the current 
hydrogen peroxide and multi-purpose solutions.  Chemical disinfection 
can be subdivided into oxidative (hydrogen peroxide and chlorine) and 
conventional cold chemical.

Conventional Cold Chemical Disinfectant-Based Solutions
 The characteristics of the disinfectants should be such that they 
are compatible with other ingredients, non-toxic and non-irritating, 
stable over time and effective against a wide range of organisms.
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Disinfectants such as thimerosal, chlorhexidine, benzalkonium chloride 
and sorbic acid should be used with caution because of their potential 
for disinfectant-induced sensitivity reactions. The various chemicals 
used as disinfectants are listed below.
 Thimerosal, a mercurial antibacterial, is also effective as an 
antifungal agent. It has been used extensively in the past in solutions 
for both rigid and soft contact lenses. It is most effective neutral or 
slightly alkaline pHs. It acts by bonding with cell enzymes, inhibiting 
their activity and killing the organism. Its concentration in the solution 
varies from 0.001% - 0.2%. However, it is reported to have reduced 
activity in combination with EthyleneDiamine Tetracetic Acid (EDTA 
or sodium edetate) and is incompatible with Benzylkoniun Chloride. 
Thiomerosal can be decomposed by light. Cytotoxic reactions of the 
corneal epithelium have been reported.
 Chlorbutanol is a chlorinated alcohol preservative with broad 
spectrum of action. It is however, slow acting against the bacteria and 
has a distinctive odour. Originally used on PMMA lenses, it is now not 
a common ingredient. It is effective in acidic pH and used along with 
other preservatives. This unstable and volatile preservative is used in 
a concentration of 0.5%.
 Benzyl Alcohol is a disinfectant and preservative for RGP and 
PMMA lenses. It is unsuitable for use with soft contact lenses. It is non-
cytogenic and relatively non-sensitizing. It is a bactericidal and viricidal 
but ineffective against Pseudomonas aeruginosa in low concentrations. 
Like other alcohols (isopropyl alcohol, isopropanol, ethanol), it behaves 
like a lipid solvent.
 ChlorHexidine Gluconate (CHG - a biguanide antimicrobial) 
is used both in hard and soft contact lens solutions. Chlorhexidine 
inhibits cation transport and membrane bound ATP in cell membranes. 
It can bind on protein deposits on lenses and can cause irritation. Not 
compatible with Thimerosal. 
 Benzalkonium chloride (BAK) is a quaternary ammonium 
compound and used mainly for PMMA lenses. It works by adsorbing 
to cell’s membrane, thereby increasing its permeability and leading 
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to rupture of the cell. For this reason corneal exposure to the solution 
should be avoided. The concentration of BAK in solution is 0.001 – 0.01% 
and is effective at an alkaline pH of 8. BAK decomposes in light. Long-
term use of this preservative may cause the lens surface to become 
hydrophobic. 
 EDTA, Edetate, Disodium edentate, Edetic acid are not strictly 
preservatives. They are variously described as preservative enhancers, 
preservative potentiators and chelating agents. Most contact lenses 
solutions contain EDTA. EDTA potentiates the action of quaternary 
ammonium compounds against gram-negative organisms but not gram-
positive ones. 
 EDTA’s action removes, by chelation, divalent cations such 
as calcium and magnesium ions from solutions and/or cell walls of 
gram-negative organisms. Such cell wall disruptions slow or prevent 
cell growth. EDTA does not bind to lens materials significantly and 
is normally used in combination with other preservatives. It has a 
synergistic action with BAK, which enhances the effectiveness of the 
blended solution.   
 Sorbic acid has antibacterial and limited antifungal activity. 
Its concentration in soft contact lenses  has not been shown to cause 
death of the corneal epithelial cells but adherence to contact lenses is 
facilitated by its organic reaction with the amino acid (lysine) in tear 
proteins, and causes a yellow or brown discolouration.
 DYMED the new generation: Poly AminoPropyl Biguanide 
(PAPB), Poly HexaMethlene Biguanide (PHMB), are new generation of 
preservatives developed to address the problems previous preservatives 
created, like ocular irritation and hypersensitivity. Dymed is the 
marketing name for PAPB. Initially used in anti-malarial water 
treatment and swimming pool chemical has now found a place as an 
adjuvant in the treatment of Acanthamoeba keratitis.
 PAPB selectively binds with negatively charged phospholipids 
of the cell walls causing membrane damage, cell content leakage and 
ultimately cell death. It is used in a low concentration of 0.00005 – 
0.0005%.
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 Polyquad is the marketing name for a high molecular weight 
(polymeric) quaternary ammonium compound: Poly quaternium-1, 
polidromium chloride, onamer M.
This type of preservative is used in both rigid and soft lenses in 
concentrations of 0.001 – 0.005%. Its high molecular weight of 
5000 restricts its entry into lens materials thus minimizing ocular 
reactions.
 Chlorine Systems The use of chlorine-releasing tablets in soft 
contact lenses disinfection systems dates back to the 1970s. The 
recent systems are supplied as convenient blister packed anhydrous 
effervescent tablets of either stabilized halane or halazone benzoic 
acid. Both tablets slightly differ in the amount of available chlorine 
(4 – 8 ppm). The tablet is dissolved in 10ml of unpreserved saline to 
make a disinfecting solution of pH between 5.5 and 7.5. Four hours 
exposure is recommended. The antimicrobial activity will depend on 
the concentration of undissociated hypochlorous acid. Lenses should be 
thoroughly rinsed before re-insertion. 
 The dissociated hypochlorous acid produces hypochlorite and 
chlorine, which are also bleaching agents. Lenses tinted with reactive 
dyes can have their colour altered.
 Hydrogen Peroxide based chemical disinfectant solutions may be 
either preserved or preservative free and can be divided into two main 
types:
• One-step system
• Two-step systems
 Hydrogen peroxide systems are normally formulated with a 3% 
peroxide concentration whose pH is often acidic at 3.0 – 4.0. For a 
lens to be wearable following disinfection, neutralization is required. 
For the purpose of neutralization substances like sodium pyruvate, 
sodium thiosulphite, catalase and sodium bicarbonate have been used. 
Most systems decompose hydrogen peroxide into saline and oxygen 
catalytically. Disinfection in hydrogen peroxide is reasonably effective 
in 15-20 minutes. 
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 One-step systems are formulated so that the peroxide disinfection 
and neutralization are performed during the recommended time. With 
tablet-using systems a delay is applied to the neutralization phase. 
With disc-based systems, no delay is applied to the neutralization 
phase.  Regardless of which of these systems is used special vented 
lens cases are required to allow the oxygen generated to escape. One-
step systems use either a catalytic (platinum) disc for 6 hours or a 
time-delayed catalase tablet for 2 hours.
 When neutralization is performed as a separate step, the system is 
called as two-step system.  Very early systems of ‘neutralized’ peroxide 
using pre-measured quantities of sodium bicarbonate for a minimum 
of 10 minutes. In fact, the process was not true neutralization and 
usually took longer than 10 minutes. Rather, the bicarbonate altered 
the solution pH (upwards) to levels at which peroxide was inherently 
less stable. The peroxide solution then began to decompose slowly into 
water and oxygen.
 With two-step systems it is recommended that lenses are stored 
overnight in the peroxide and neutralized immediately before lens 
usage.
 Advantages of the hydrogen peroxidase system is that they are 
rapid killing large numbers of most organisms in a short time period, 
10-20 minute soaking time. High anti microbial efficacy and non-toxic 
decomposition products are its other advantages.
 Disadvantages being that once it is neutralized, a peroxide system 
has no antimicrobial power and can sometimes cause irritation in the 
eye if not neutralized properly. It is not perfectly compatible especially 
with high water content, ionic contact lenses in that it can reversibly 
alter lens parameters and water content. Multi-step peroxidase systems 
can be overly complex and confuse the patient.

Multi- Purpose Solution
 Many modern lens care systems use one solution to perform the 
functions of a number of components, thereby reducing the actual 
number of solutions required.
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 For ease of use and patient convenience, multi-purpose solutions 
(one-bottle systems) are formulated to allow cleaning, rinsing and 
disinfection functions to be combined. More recently even protein 
removers have been added to these solutions.
TABLE 1:  Summary of recommended Disinfecting Systems 
based on Lens Material

HEAT
COLD
CHEMI-
CAL

PEROX-
IDE MULTI-PURPOSE

SCL

Low Non-ionic

Low Ionic

High Non-
ionic

High Ionic

PMMA

Yes

X

Some

X

X

Yes

Yes

Yes

Yes

Yes
Uncom-
mon

Yes

X

Yes

X

Yes

Yes

Yes

Yes

Yes

Yes

RGP X
Yes
Uncom-
mon

Special 
Formula-
tion

Yes

 For Coloured Contact Lenses Heat or Hydrogen Peroxide should 
not be used as it cause bleaching/ fading of the colour. 

Protein remover
 Protein removers, also known erroneously as enzymatic cleaners, 
are included in the care systems for soft contact lenses, and some RGP 
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lenses, that are not replaced regularly (>1 month).  Not all protein 
removers are enzyme-based. 
 Those are usually supplied in tablet form.  Chemical-based 
systems are usually supplied as ready-to-use liquids. These cleaners 
are effective in loosening tightly bound protein deposits.
 However, they cannot be expected to remove all proteins.
 Prior to protein removal, the lenses should be cleaned and rinsed 
before being placed in the recommended container with the tablet or 
solution for the recommended time. Enzyme cleaners are ineffective 
in the presence of lipid deposits or other debris. Protein treatment is 
usually done weekly or at a frequency dependent on the rate of patient 
protein deposition. Heavy protein depositors, especially ionic high water 
material lens wearers, may require an increased frequency. Frequent 
use of protein removers are required if heat is used as a disinfectant.
 Lenses should be soaked in the remover for 15 minutes to two 
hours, depending on the type of protein remover used and rate of 
protein build-up.  Enzymes used include papain, pancreatin, subtilisin, 
pronase, amylase, lipase, and hydroxyalkylphosphonate. It is to be 
noted that Papain is not compatible with hydrogen peroxide.

Cleaving
 Enzyme tablets act as protein removers by cleaving the peptide 
bonds in tear proteins deposited on contact lens surfaces. Since the 
action of the enzyme tablet only loosens the protein, it is important to 
instruct the patient to clean the lenses by rubbing and rinsing upon 
completion of the deproteinizing process.

rewetting Drops And Lubricants 
 Lens Lubricants permit lubrication and rewetting of the lens 
while on the eye. Typically, they contain a low concentration of a non-
ionic surfactant to promote cleaning, a polymer to lubricate the lens, 
buffering agents and preservatives. Lens lubricants are particularly 
helpful for wearers of extended wear lenses, but can also be used with 
daily wear lenses. The drying out of the lens on the eye from exposure 

Dr.	Pravin	Tellakula	-	Contact	Lens	Care	Products	and	Maintenanc



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 194

to wind, low humidity, and high temperatures may be relieved by 
these products. Patients who experience difficulty removing hydrogel 
lenses because of dehydration or who frequently damage their lenses 
on removal may also benefit from the use of lubricants. Lubricating 
and re-wetting drops are formulated with viscosity-enhancing agents 
(commonly polyvinyl alcohol, methylcellulose, etc.). 

Lens Storage And Cases
 A poorly maintained contact lens case can be a source of heavy 
contamination of contact lenses with microorganisms. Biofilm or 
glycocalyx formation on the surface of contact lens storage cases can 
harbour Pseudomonas aeruginosa and Serratia marcesens. The biofilm 
is produced by the bacteria themselves. It protects the host bacterial 
cells from chemical or preservative attack and traps nutrient particles 
and organisms. To avoid contamination, the lens case should be rinsed 
after use and the lenses should be stored in fresh solution.
 CIBA vision has come out with a unique Pro Guard lens case, 
infused with an anti-microbial agent that helps prevent contamination. 
The contact lens case contains silver atoms that have been electrically 
charged (ions), and helps to reduce the possibility of contamination by 
up to 40%. 

Care of Lens Cases
 Discard all the used solution from the case. This prevents loss of 
disinfecting efficacy when fresh solution is mixed with used solutions.
 Scrub with a toothbrush and detergent weekly. Oil free soaps or 
detergents are recommended for this step.
 Rinse with hot water and rub thoroughly with a clean, dry 
tissue. 
 Air dry. Keeping the lens case dry will prevent colonization 
by microorganisms such as protozoa that thrive in moist or wet 
environments.
 It is also recommended that the lens case be replaced at frequent 
intervals 
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Lens replacement Schedule And Care regimen

Daily Disposables
 Because of its single use concept, this lens does not require use of 
surfactant cleaner, disinfecting solution or weekly enzyme. If needed, 
the patient can use in-eye re-wetting drops or sterile saline for rinsing 
prior to insertion.

regular Disposables
 These lenses are replaced weekly or bi-weekly. Suitable care 
includes multi-purpose solutions given as complete care system. 
If preferred, lenses can be rinsed with saline prior to insertion or a 
lubrication solution used to re-wet the lenses. No weekly protein 
removal is needed.
If a multi-purpose solution causes irritation or discomfort, a surfactant 
cleaner can be used along with hydrogen peroxide as disinfectant.

Frequently replaced Lenses
 Clean lenses with a multi-purpose solution or a surfactant 
cleaner. Rinse with multi-purpose solution or a saline solution (unit-
dose, aerosol or preserved). Disinfection may be done with heat, cold 
chemical, oxidative or multipurpose systems. The final choice depends 
on lens material and patient compliance. Protein removal is required for 
3 and 6 monthly-replaced lenses but with lower frequency compared to 
conventional lenses. It can be avoided in the case of monthly disposables. 
Lubricating/re-wetting drops may be used if required.

Conventional lenses
 Clean lenses with a multi-purpose solution or a surfactant cleaner. 
Rinse with multi-purpose solution or a saline solution (unit-dose, 
aerosol or preserved). Disinfection may be done with heat, cold chemical, 
oxidative or multipurpose systems. The final choice depends on lens 
material and patient compliance. Protein removal is done weekly. It 
is performed using a tablet or liquid form of protein remover which 
may be chemical or enzymatic in nature. Some wearers may benefit 
from wetting drops especially if they are working in air-conditioned 
environment. 
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 For regular wearers of conventional lenses heat or thimerosal/
chlorhexidine-based disinfection is not recommended.
TABLE 2: Summary of Care regimen Guidelines as per Lens 
replacement Schedule

Conventional
> 6months

H2O2 Frequent Replace-
ment
1 month < 3 months

Dispos-
able
< 1 month

Surfactant 
Cleaner

All Purpose

Peroxide
• One Step
• Two Step

Enzyme

Clean Lens 
Cases weekly

Yes

Yes

Yes
Yes

Yes

Yes

Maybe

Yes

Yes
No

Maybe

Yes

No

Yes

Yes
No

No

Yes

In-office Maintenance Of Diagnostic (Trial Set) Lenses
 SCL:  Use heat if possible, otherwise peroxide
 RGP: Use peroxide or store lenses dry
 Re-disinfect non-disposable inventory trial lenses at least once a 
month.
 Multi-purpose solutions should only be applied to trial lenses used 
very frequently and are not suitable for long term storage. Regardless 
of the storage method, all trial lenses should be cleaned and rinsed 
thoroughly before storage.
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In-office Procedures To Clean And Disinfect Lenses
 Various in-office procedures can be used to clean and disinfect 
lenses.
Heater/stirrer units with/without:
— Special purpose care products
— Oxidizing agents hydrogen peroxide, sodium perborate, sodium 

percarbonate, sodium hypochlorite, etc.
— Special saline e.g. saline with a calcium chelating agent.

 Oxidizing agents e.g. 6 or 9% hydrogen peroxide with or without 
heat.
 Standing waves - A lens cleaning system involving low-frequency 
agitation of a lens vial containing contact lenses and a cleaning 
solution is said to create turbulence, which in turn dislodges surface 
contaminants.
 Ultrasound - Ultrasonic (using high frequency audible waves 
between 15 and 20 kHz) agitation causes removal of particulate matter 
from contact lens surfaces by cavitation (intense agitation of small 
bubbles at the lens surface). It is effective on low water content soft 
lenses. If used for longer duration lens can become opaque.
 Ultraviolet - A lens disinfection system using either direct UV 
irradiation of microbes or the production of ozone by a UV-emitting 
(253.7nm) discharge tube. The ozone is the actual disinfectant. It kills 
microorganisms by breaking bonds and cross-links between nucleic 
acids. It effectively disinfects SCLs and RGPs.
 Microwaves - This is an alternative form of heat disinfection, albeit 
high heat. Microwave oven of 2.5GHz, 500 watts and turntable is used. 
While undoubtedly effective against microorganisms, the temperatures 
involved may also have deleterious effects on the lenses and decrease 
their life expectancy. Vented containers must be used and the lenses 
should be re-hydrated in saline after irradiation. 
 Some systemic medications can cause lens damage and ocular 
signs and symptoms, which have to be differentiated from those of the 
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care products. Some care products may also not be compatible with 
certain systemic medication. 

Table 3: Possible Systemic Medication Interaction with Soft 
Contact Lenses
Clinical Findings medication
Lens Discolouration (yellow to 
orange)

Ntrofurantoin 
Phenazopyridine
Phenophthalein
Rifampin
Rifadin
Sulfasalazine
Tetracycline

Corneal Staining Tetracycline when used with 
Thiomerosal Preserved products

Contact lens-related epithelial 
irritation

Acetylsalicylic acid (aspirin)

Decreased lens wetting 
comfort

Antihypertensives
Tricyclic antidepressants
Antihistamines
Belladonnas
Anticholinergics

Current trends in solution and lens care

The trend in contact lens care is towards simpler, less toxic systems 
that rely on patient compliance to function optimally.

Simplified soft Lens regimens
The common approach to soft contact lens care is to use a one-bottle 
system. The leading, simplified soft lens care products, ReNu (Bausch 
and Lomb), SOLO-care (CIBA), Complete (Allergan), Opti-free and 
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Opti-one (Alcon) are very similar in their low toxicity and reliance 
on digital cleaning and rinsing with clean hands, followed by soaking 
in a clean case. While these products have helped reduce toxic and 
allergic reactions by using low toxicity preservatives and avoiding 
thimerosal, chlorhexidine and exposure to hydrogen peroxide, there 
is little evidence that they have led to better compliance. Fortunately, 
frequent lens replacement and the eye’s defence mechanisms have kept 
most patients safe most of the time.
Sicca-like syndrome has been sometimes associated with one-bottle 
lens care systems that contain surfactants. These patients need a 
saline rinse (sorbic acid preserved or sterile non-preserved) prior to lens 
insertion. If stronger measures are needed, switching to a hydrogen 
peroxide system can sometimes dramatically improve comfort.

Hydrogen Peroxide and Other regimens
The more difficult to use and more expensive hydrogen peroxide systems 
are often used only as problem-solvers and have lost market share in 
the last decade. AOSEPT one step is quick and ideal product for in-office 
disinfection before re-inserting for a patient. Liquid protein remover 
Unizyme, a product from CIBA Vision for use with peroxide products, 
is said to work in 10 minutes. For in-office trial lens storage, however 
there is no substitute for heat disinfection. 

rGP Lens Care
RGP solutions for the most part are not new, but if one switches from 
cleaning/disinfecting/wetting/conditioning/cushioning solution to 
cleaning/disinfecting/ conditioning/but not wetting/cushioning solution 
it should be made sure that wetting/cushioning solution is added to the 
regime. Most of the currently available products for RGP equally work 
well.

Allergy Sufferers
For allergic patients pre and post lens wear, use of topical anti-
histaminics or mast cell stabilizers or non-steroidal anti-inflammatory 
agents will maximize comfort.
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To summarise, while selecting a care regimen the practitioner needs to 
consider the wearing schedule of the patient, the lens type, replacement 
schedule and convenience of the patient and ocular sensitivity issues 
as well.
It is a good practice to repeat instructions and assess demonstration 
by patient. Patients should be instructed not to mix solution types and 
brands and to consult the practitioner before substituting solutions. The 
message for care and maintenance can be stressed with the acronym 
CRADLE – Clean, Rinse And Disinfect Lenses Everytime.

references:

1. IACLE Contact Lens Course, Module 5: Units 5.1, 5.2 and 5.3

2. Edward S. Bennett and Barry A. Weissman, Clinical Contact Lens Practice 
text book, Chapters 25,34 and 35

3. Michael A. Ward, The Microbiology of Contact lens Wear, Contact Lens 
Spectrum Journal, Sept. 1997: 23-29.

4. http://www.clspectrum.com/

a. Arthur Epstein, Optimizing the Contact Lens Experience, Biocompatible 
disinfection is the first key to unlocking the science of comfort and ensuring 
that your patients will be successful contact lens wearers, January 2009

b. Michael A. Ward, Contact Lens Care and Compliance, Looking Ahead and 
Reflecting On Where We’ve Been, January 2009

c. A Comprehensive Guide to Soft Lens Comfort
 http://www.clspectrum.com/article.aspx?article=100767
5. http://www.allaboutvision.com/contacts/caresoftlens.htm



Director	&	Professor,	
Dept	of	Ophthalmology,	
JIPMER,	Pondicherry	–	605	006.	

Abstract
 The microscopic anatomy of eye does not allow the ophthalmic 
surgeons to operate without the help of any magnifying visual aid. The 
magnifying aid commonly used is operating microscope. The use of 
surgical microscopes magnifies the minute anatomical structural detail, 
thus enables the surgeons to perform complex and minimally invasive 
minute surgical procedures. The increased magnification and illumination 
provided by the microscopes allow more accurate perception of operative 
anatomy and positioning of instruments, which improves the post-
operative outcomes and facilitates procedures that would be impossible 
to undertake otherwise. Appropriate intraoperative magnification also 
reduces surgeon’s fatigue due to improved ergonomics. Today, surgical 
microscopes have evolved to meet the demands of applications in the 
fields of otolaryngology, urology and gynecology, plastic surgery, and 
spine procedures. Illumination is especially important in ophthalmic 
procedures such as cataract removal and retinal surgery to identify the 
delicate optical structures. The appropriate knowledge of magnification, 
functioning and maintenance is necessary for the best result and this 
article is aimed to impart the same.

Introduction to operating microscope
 An operating microscope (also called surgical microscope) is a 
type of binocular microscope which provides a magnified view of the 
areas undergoing a surgical procedure. It is equipped with a motorized 
zoom lens system and a set of exchangeable oculars that offer different 
magnifications.

OPHTHALMIC  
INSTRUMENTATION

OPHTHALMIC  
INSTRUMENTATION

Operating Microscope: 
A Journey From Past to Present
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 During the last 50 years, developments in surgical techniques, 
surgical instrumentation, and optical systems have allowed surgeons 
to increasingly undertake microsurgical procedures successfully with 
ease. The improved technology in the optics of the microscopes provides 
more accurate perception of operative anatomy and positioning of 
instruments, which improves the post-operative results. Microsurgical 
technique is a rapidly developing branch, not only in the clinical  
professions, but in research as well, i.e., interventions on small 
animals. 
 The invention of the Operating Microscope (OM) in the early 
1940s was a turning point in ophthalmic surgery. It forms the basis of 
modern microsurgery. The aid of a surgical microscope brings minute 
anatomical structures into sharp focus and the magnified details enable 
the surgeons to perform complex and minimally invasive microsurgical 
procedures. It is an extension of the surgeon’s eyes.

Evolution of operating microscope
 The advent of the microscopes has revolutionized all forms of 
microsurgical procedures. The concept of magnification evolved from 
unexplained observations in ancient times to the invention of the 
microscope by the late 16th century. In the subsequent 3 centuries, 
scientists made technical advances that greatly improved the power and 
utility of the microscope. In the early 20th century, otolaryngologists 
were the first micro-surgeons to use the magnifying aid of surgical 
microscopes in clinical surgery. 
 Perit was the first to actually use a microscope in 1946 (Fig-
1). He used a stationary microscope placed on the table between the 
surgeon and the patient. The microscope also had an illumination 
device (Fig-1). In January 1956, H.M. Dekking of Groningen described 
a simplified microscope for use in ocular surgery. The microscope had 
co- axial illumination, an X-Y system operated with the foot to keep 
the microscope centered, and a focusing lever activated with the knee 
to allow the surgeon to keep his hands free at all times (Fig-2). In his 
paper describing this microscope, the term “microsurgery” was used 
for the first time in ophthalmology. The 1960s saw more interest and 
publications on OM.     
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Fig.1:	Microscope	with	illumination	device

Fig.2:	Focusing	Lever

 The most important innovation discussed in these publications was 
the suspension of the microscope from the ceiling. This was introduced 
by Joaquin Barraquer’ in 1962 and employed a special column previously 
designed by Ignacio Barraquer for use in cinematography and for the 
suspension of other instruments. Focusing was assisted by an electric 
motor, which was controlled by a pedal. In 1968, Joaquin Barraquer and 
Hans Littmann’ described a microscope adapted to document surgery, 
in which the film was taken through a special teleobjective to allow for 
deeper field focusing. This was the Zeiss OM. In this microscope the 
slit scan was obtained through mechanical means.
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 Barraquer J may be considered the father of ocular microsurgery 
(Fig-3).   In 1980, he described the following qualities of a good operating 
microscope: (i) quality optics with good fiberoptics illumination, (ii) wide 
operating field view, (iii) co-axial illumination and slit illumination, 
(iv) lateral homogenous illumination, (v) zoom objective, (vi) automatic 
focusing with changeable working distance, (vii) binocular assistant 
viewing, (viii) an X-Y device for centring (ix) still and video photography. 
Incorporating all these features in a single operating microscope was 
like a dream few years back and the surgeons were required to choose 
the features essential for them. However, today all the above features 
can be incorporated in a single operating microscope. 

Fig.3:	Joaquin	Barraquer

Parts of operating microscope
 The importance of the optical and illuminating properties of the 
operating microscope for  the successful use of the instrument is often 
underrated. The first common feature in every microsope is a heavy 
movable stand to ensure its stability which has an attached arm that 
allows , manipulation of the optical portion to be directed to the surgical 
area. Basically, the operating microscope is composed of three major 
components: the main objective, the microscope body, and the binocular 
tube system. The optical head has one or two pairs of binocular eyepieces 
and a high intensity light source. Halogen-tungsten lamp and fiber-
optic coaxial illumination act as the light source of the microscope. 
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Optics of operating microscope
 The basic optics of the operating microscope is that of a mini 
telescope. The surgical field lies at the focal plane of the objective lens 
and the image thus forms at infinity as the light rays leaving the objective 
emerge parallel to each other. Behind the front objective there is a 
miniature telescope system, the magnification changer, which, much like 
field glasses of the Galilean design, takes the parallel-ray image from 
the main objective lens and increases or decreases its magnification. The 
rays that leave the Galilean system are again parallel and are picked 
up by another telescope system-the binocular tubes. The objectives of 
the binocular tubes transmit intermediate images of the object to the 
eyepieces, or oculars, under repeated magnification (Fig-4). In effect, 
within each microscope, a multiple-step magnification takes place, and 
this is expressed in the magnification formula: 
MV = fT / fO X ME X MC
 In order, therefore, to calculate the visual magnification (MV), it 
is necessary to know the focal length of the objective (fO) and binocular 
tube (fT) magnification power of eyepieces (ME) and magnification 
factor of magnification changer (MC)

Fig.4:	Optics	of	operating	microscope

The main objective
 The main objective is a lens system that is attached to the front 
or lower end of the microscope body by means of a threaded mount 
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(Fig-5). The focal length of the lens system is engraved on the side, for 
example, f = 300 mm. This number simultaneously also determines 
the free working distance available between the microscope and the 
surgical field when that lens is used. The objectives lenses are easily 
interchangeable, and they are available in various focal lengths (and, 
therefore, various working distances) in graduated steps of 25 mm. Use 
of the proper working distance can greatly lessen the strain, especially 
in operations of long duration, and a difference of 25 mm often can 
determine the body comfort or the positioning of the arms and hands of 
the surgeon.

Fig.5:	Main	objective

The microscope body
 The microscope body (Fig-6) includes the magnification changer, 
makes up the middle section of the instrument. The body is attached 
mechanically to a support yoke that allows the instrument to be tilted. 
Focusing the microscope can be done manually or can be motorized 
via hand or foot switches. Magnification alteration knobs are present 
on the microscope body and can be done in steps or continuously. The 
lower end of the microscope body has a threaded receptacle for the front 
objective and the upper end has a dovetail receptacle for attachment of 
the binocular tube and accessories.



March 2009 107

Fig.6:	Microscope	body

The binocular tube system
 The binocular tube system (Fig-7) permits stereoscopic viewing. 
It is constructed on the principles of a telescope. It is fastened on the 
body of the microscope due to the presence of precisely fitting dovetail 
receptacle on its lower side of the microscope’s body. Care should be 
taken to ensure the optical axes of the binocular tubes are aligned 
precisely with those of the microscope body. The oculars / eye-pieces are 
inserted into the binocular tube and are available in interchangeable 
magnification 10X, 12.5X, 16X, 20X. Focusing is done by adjusting the 
oculars from -9 to + 9 (depending on surgeon’s spherical error). Surgeons 
with astigmatic power should wear spectacles. 

Fig.7:	Binocular	tubes
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Accessories of operating microscope
 A number of accessories during the last two decades have increased 
the surgeon’s capacity to operate more comfortably, independently or 
along with an assistance and even for documentation. New accessories 
are being added everyday and include the beam splitter, co-observation 
tube, hand foot panels, assistant microscope, oblique illumination and 
fundus viewing devices. Generally, a good surgical operation microscope 
should have excellent optics, motorized focusing, floor stand mounting 
on wheels for easy portability, and coaxial illumination.
 Most microscopes for surgery have motorized foot controls for the 
focusing of the image to free up the surgeon’s hands for holding the 
medical tools. The higher grade equipment has additional foot controls 
for movement of the head. Some motorized controls are located on the 
head assembly itself, and control rotation of the head in multiple degrees 
of rotation as well as centering the optics on the area of interest.

Beam splitter 
 The beam splitter is a device with prisms which splits the optical 
image into several directions. Beamsplitting cubes are inserted in the 
path of the parallel rays such that it allow a portion (usually 50%) of the 
rays to pass unhindered, and diverts the remaining portion of the rays 
90° away from the original path (Fig-9). It is important to note that the 
accessory presents a view of the operating field that is identical to the 
view through the binocular tubes. The photo adapter, is equipped with 
an objective (f = 220 mm) that focuses the incoming parallel ray image 
to the film plane of the camera.

Fig.8:	Beam	splitter	
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Assistant microscope co-observation tube 
 A common optional accessory on an operating microscope is the 
inclusion of multiple heads for simultaneous viewing. Medical surgeons 
often use assistant doctors and nurses during the operation procedure. 
These assistant heads are also good for medical students for educational 
purposes. The extra head can be used to assist the main surgeon and 
hence is also termed as assistant head. These assistant heads (teaching 
heads) can be monocular with only a single eyepiece, or binocular with 
two eyepieces. Higher grade medical surgical microscope often has 
multiple assistant heads allowing simultaneous viewing for more than 
one medical staff member. 
 The assistants viewing head is usually attached to the beam 
splitter at 90° but can be attached at other angles too. The stereoscopic 
depth perception available to the assistant through the stereotube is 
somewhat shallower, than that available through the main binocular 
system. This is because the two viewing axes of the stereo co-observer 
tube run through only one side of the microscope body stereopsis with 
time. However, the magnification of the side viewer might be the same 
as the lead or they may have independent magnification controls. In 
many cases, however, it is desirable and possible to give the observer a 
wider field of view of the operation with less magnification by choosing 
eyepieces with a lower power. 
 A side view can be attached even without a beam-splitter. Here, a 
separate microscope, mounted at a 90° angle on either side of the main 
microscope, without a beam splitter. Since, there is no beam splitter, 
there is no illumination loss for the main surgeon. The other advantages 
are that the focus adjustment and magnification adjustment for the 
assistant surgeon is independent of the main surgeon. It is essential 
that the assistant’s microscope is carefully aligned so that it is in focus 
with the main microscope (parfocality) and its field of view is concentric 
with the field of view of the main microscope.

Focusing 
 It is an important first step of the microsurgery although often 
neglected. The first step is to adjust the inter-pupillary distance 
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and refractive error on the oculars. The magnification should then 
be set at the highest and the field brought into focus. The depth of 
field at this magnification is critical as it permits good focus for all 
magnifications. It is then enough to only switch magnification and no 
further adjustment is required as this ensures comfortable working 
distance and prolonged work without fatigue, optimal brightness and 
perfect focus of accessories. 
 In order to get a good view of the operating area, adjusting this 
microscope to high contrast is necessary. Having a high contrast could 
make the user to carry out his work precisely. Also, avoiding light 
reflections improves the contrast so it must be noted that this microscope 
must always be in its completely sealed housing.

Documentation
 Another optional accessory on a surgical operating microscope is 
the use of video display. The need to document the surgery has been 
realized ever since microsurgery began. A system can be fitted with a 
beam splitter and c-mount for connection to a color video camera. This 
type of microscope camera will output a composite video signal to a 
CCTV video monitor for all medical personnel in the operating room 
to see. The video of the surgery can also be recorded on standard video 
recording devices. It is an important presentation tool, teaching as well 
as learning tool. It also serves as an important record for medicolegal 
purposes.

BIOM (Binocular Indirect Ophthalmo-Microscope)
 The normal retinal view is obscured and is not possible without 
any special aid. The commonly used lenses provide the retinal view 
upto 70-90° of the retinal periphery. The introduction of the Rodenstock 
panfundoscope lens provided the peripheral retinal view, but , holding 
the lens is little cumbersome. Hence, BIOM was introduced as it can 
be incorporated within the microscope system. It is a non-contact 
panoramic wide-angle viewing system. It incorporates the principle of 
indirect ophthalmoscopy in the operating microscope and enables the 
peripheral retinal view. Initially, the BIOM could achieve view upto 
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70°-90°, with the improvement and advancement in the technology 
peripheral retina upto 130° can be easily viewed. 

Magnification changer
 The magnification can be achieved by altering the focal length of 
various lenses, however this is not practically possible, hence the need 
for magnification changers. These are located between the objective 
and eyepiece in the path o the parallel beam. They are available in two 
forms, which enable the magnification to be changed either in “steps” 
or “continuous”. The step magnifier consists of a rotating drum with 2 
cylinders containing a Galilean telescopic system with a combination 
of convex-concave lens. The continuous (zoom) magnifier has a more 
exacting optical system and offers continuous range of magnification. 
It consists of four lenses of which two central are moveable. It provides 
a continuous change in the magnification of the operative field. 
The field of view and depth of focus reduce with increasing magnification. 
The formula for determining the diameter of the field of view is: 
Diameter of field = 200 / Magnification

Fig.9:	Binocular	Indirect	Ophthalmo-Microscope

Illumination

 The illumination of the operating field is supplied by an additional 
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built-in ray path in the microscope. A low-voltage incandescent bulb was 
used for the illumination purpose in the older microscopes, however, this 
has been given-up completely in view of the heat generated by the bulb 
and the uneasiness it causes to the operating surgeon. Also, the bulb 
gets heated up to an extent that changing the bulb intra-operatively 
gets very difficult, if required and the surgeon will lose valuable time 
in waiting for the bulb to cool down. 
 Both the above problems have been tackled comfortably in the 
past few years by the introduction of glass fibre illumination sources. 
Additionally, glass fibre illumination has higher area of diameter of 
the illuminated field and thus has higher light intensity. It should be 
remembered that the intensity of the light also is dependent upon the 
distance of the objective from the operative field. The increase in the 
working distance decreases the intensity of the light in the operative 
field. 

role of surgical microscopes in eye surgeries
 The parts of the eye are too small to view without the use of a 
magnifying aid. An ophthalmological examination is not complete 
without a proper assessment of the anterior and posterior segment 
examination which can be achieved easily with the aid of a slit-lamp 
microscope.
 The most common eye surgery performed worldwide is the cataract 
surgery with IntraOcular Lens (IOL) implantation. The process of 
cataract removal and IOL implantation has undergone immense 
development and this has increased the expectation of the patients post-
operatively. All these could be achieved due to the intricate developments 
and advancements in the operating microscopes. Glaucoma is the next 
common ocular disease which is operated worldwide with the aid of OM. 
All forms of intraocular and most of the extraocular surgeries require 
the aid of magnifying devices in order to perform the surgery with 
precision and the magnification is achieved by using OM commonly .

Maintenance of operating microscope
 A surgical operating microscope is a vital tool for surgical 
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procedures; therefore, the user must ensure that it is maintained in 
its best state to avoid its sub-optimal performance during the surgical 
procedure. The operating microscope must be kept dry and cleaned 
regularly, particularly the most essential components such as the 
objective lenses and oculars, even when not in use . After the use, it 
must be kept covered to protect from the dust getting deposited on the 
lenses and to protect the microscope from the physical damage from 
getting wet, heat, and other damages.

Cleaning the operating microscope
 Routine maintenance and cleaning ensures optimal performance 
each time the instrument is used and lack of  proper precautions may 
lead to significant deterioration of the optical quality of the microscopes. 
The types of materials getting deposited on the microscope’s lenses can 
be divided into three groups: 
a) Dry dust particles. 
b) Water soluble substances like blood spots , irrigating solutions etc. 
c) Oily substance from the eyelash or the finger-prints. 
 The dry dust particles should be cleaned-off using forceful blowing 
of air from a syringe or can be gently brushed-off. Light wetted cotton 
tip applicator can be used to wipe off the water soluble substances from 
the surface of the lenses. The oily substances can be cleaned-off using 
either 25% denatured alcohol or 10% ether or 65% acetone. These are 
volatile solvents and thus evaporate leaving no marks behind.
 Excess quantities of cleaning fluids should never be used on the 
objective lens as the excess amount of the solvent flow between the lens 
and its mount. This can cause damage to the cemented surfaces of the 
objective. Even the minute quantities of certain aggressive cleaning 
substances, such as 100% acetone or pure alcohol, are powerful enough 
to destroy the cemented surfaces and therefore should never be used. 

Physiologic tremor and the operating microscope
 Physiologic tremors are normal involuntary motions accompanying 
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all postures and movements. Although, they are far less than a 
millimeter commonly, nevertheless they can contribute to significant 
errors in the microsurgical procedures. The magnification provided by 
the microscopes make the tremors more evident. Experimental studies 
of physiologic tremors have determined that tremor amplitude is 
directly related to muscle tension. This suggests that a surgeon could 
reduce his tremor by using the least muscle force necessary to perform 
required motions during microsurgery. The knowledge of the factors 
aggravating physiological tremor allows the micro-surgeon to control 
his own physiologic tremors. 

Conclusions
 Engineering processes have had a flourishing effect on the practice 
of medicine. With increased magnification and illumination, surgeons 
are better able to differentiate tissues and localize abnormal pathology. 
The modern surgical microscope is indeed an extension of the surgeon’s 
eyes. 
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Introduction
 The retina is a complex neural structure which detects, absorbs, 
and processes visual signals from the environment and the brain. As it 
is vascularised and contains different cell types its ability to function 
depends both on the vessels and on the Retinal Pigment Epithelium 
(RPE), which interacts closely with retinal photoreceptors. In humans, 
the ultimate cause of visual impairment in retinal diseases, such as 
Age-Related Macular Degeneration (ARMD), diabetic retinopathy and 
retinitis pigmentosa is alteration of any of these cell types. Diabetes, 
ARMD and Retinitis Pigmentosa all induce photoreceptor degeneration. 
However the cause of blindness for hereditary retinal dystrophies is 
the loss of retinal neurons. Several new approaches are being studied, 
including replacement therapies and pharmacological treatments. 
Among them, the transplantation of functional retinal cells to restore 
vision in patients by repopulating the damaged retina and/or by 
preventing further deterioration has restored hope in the therapy of 
these diseases. 
 Over the past few years, identification and characterization of Stem 
Cells (SCs) has opened new avenues in cell-replacement therapy. Earlier 
studies have shown encouraging results with fetal retinal transplants 
for the treatment of the diseased retina in animal models of retinal 
degeneration. One potential problem is that this approach requires 
a large amount of tissue. Instead of retinal tissue, in-vitro-expanded 
multipotent stem cells could serve as a better source. Stem cells are 
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defined as cells with the capacity to renew and to generate differentiated 
cells that compose an organ, including the retina. A large number of 
scientific research  have been conducted on the transplantation of 
neural and Retinal Stem Cells (RSCs) and Progenitor Cells (PCs) and 
have shown that this strategy is promising for diseased retinas. 

Sources of stem cells for human retinal transplantation
 In 1980’s experimental studies to regenerate visual function 
included the transplantation of whole eyes to genetically eyeless 
salamanders, the implantation of peripheral nerves into adult rat 
retina and the grafting of embryonic rat retina into a lesion site of 
adult rat retina. Since then, several approaches to regenerate retina 
have been made in various experimental models of retinal degeneration 
using stem cells derived from several sources. There are basically two 
types of stem cells, embryonic and adult stem cells. The embryonic 
cells are totipotent and pluripotent, with a potential to generate all the 
types of cells. The adult stem cells are few in number and are located 
in different parts of the body, e.g. bone marrow, skin and intestinal 
mucosa, and serve the purpose of regenerating that particular tissue/
cells of the body throughout the life span.
 The various sources include retinal stem cells (stem cells within 
the retina), ciliary body stem cells, retinal pigment epithelial cells or 
iris cells (stem cells within the eye, but outside the retina), human 
Embryonic Stem Cells (ESCs) (non-self stem cells), and non ocular sources 
like brain-derived stem cells, bone marrow stem cells, umbilical cord 
tissue cells and mesenchymal stem cells and Muller stem cells. These 
transplants not only adopt retina-like morphologies and phenotypes, 
but they have also shown evidence of synaptic reconnection and visual 
recovery in both experimental and human studies. The use of these 
cells would depend on their availability/accessibility, the techniques 
available to grow them, the risks involved in harvesting them without 
the depletion of the donor cells, success in growing them without altering 
their nature and transplanting them back into the retina.
 The Retinal Stem Cells (RSC) are a donor source that give 
rise to all retinal cell types, which can be isolated, expanded, and 
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differentiated into retinal neurons by culturing them in the presence 
of growth factors. The other possible donor source is embryonic 
stem cells. Researchers have made progress in understanding the 
developmental stimuli that derive retinal neurons and photoreceptor 
progenitors from human ESCs. The study by Banin et al suggests that 
human ESCs have the potential to differentiate into retinal cells and 
that the subretinal microenvironment supports their differentiation 
toward a photoreceptor fate. Yet, evidence is still lacking for producing 
fully functional cells needed for retinal repair. ESC-based platforms 
must be further investigated as a potentially unlimited cell source for 
retinal repair and regeneration. Neural Stem Cells (NSC), which are 
self-renewing, multipotent cells that can differentiate into the main 
cell phenotypes of the nervous system, have been isolated from the 
adult mammalian brain tissue, including humans.  Interestingly, cells 
derived from NSCs do express retinal markers when transplanted into 
the developing retina. In addition bone marrow-derived hematopoietic 
SCs have also been studied in retinal degeneration. Grant et al have 
suggested that hematopoietic stem cells might preferentially form 
intraretinal capillaries, thus potentially representing an avenue by 
which therapeutic correction of retinal ischemia with subsequent 
reduced induction of retinal neovascularisation could be obtained. 
It has also been conceived that if the donor cells are harvested at 
the photoreceptor precursor-developmental stage and transplanted 
successfully, perhaps restoration of vision may become possible.  

Conclusion
 Transplantation of RSCs in experimental models of retinal 
degeneration has resulted in mixed success. Successful procedures 
in rats may not predict similar results in humans but so far human 
trials have produced some promising results. However, currently there 
is no sufficient evidence for widespread retinal integration, long-term 
restoration of visual function, prevention of immune rejection and 
tumour development and long-term graft survival. Recent evidence 
suggests that human Embryonic Stem Cells (hESC) have the potential 
to differentiate into retinal cells. However the ability of these cells to 
differentiate function as photoreceptors needs further investigation. The 
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technique of transplanting viable cells in the diseased retina remains to 
be refined in the clinical setting. There are also significant limitations 
to the use of hESCs due to ethical issues, lack of tissue availability, 
insufficient knowledge of cues that drive these cells to differentiate into 
specific phenotypes. Despite the present limitations, stem cells seems 
to be the future research tool, through which we hope that cell based 
therapies will be developed. Finally, developments in cloning, stem cell 
biology and successful methods of surgical transplantation may pave 
the way for restoration of useful vision.
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Evolution of Custom Prosthesis
Dr. M. rajeswari

 An ocular prosthesis or artificial eye, a type of Craniofacial 
prosthesis replaces an absent natural eye following an enucleation, 
evisceration, or orbital exenteration.
 Artificial eye-making has been practiced since ancient times.  The 
first ocular prosthesis were made by Roman and Egyptian priests as 
early as the fifth century BC.  In those days artificial eyes were made 
of painted clay attached to cloth and worn outside the socket.
 In December 2006, archaeologists discovered the world’s earliest 
artificial eyeball in Shahr-i Sokhta, Iran. It has a hemispherical form 
and a diameter of just over 2.5 cm (1 inch). It consists of very light 
material, probably bitumen paste. The surface of the artificial eye is 
covered with a thin layer of gold, engraved with a central circle to 
represent the iris and gold lines patterned like sun rays. On both sides 
of the eye are drilled tiny holes, through which a golden thread could 
hold the eyeball in place. Since microscopic research has shown that 
the eye socket showed clear imprints of the golden thread, the eyeball 
must have been worn during her lifetime. The woman with the artificial 

eye was 1.82 m tall (6 feet), much taller than the 
ordinary women of her time. The woman’s skeleton 
has been dated to between 2900 and 2800 BC.
Fig.1:	Hypoblephara	Eye	Prosthesis

 Ambrose Paré (1510-1590), a famous French 
surgeon, was the first to describe the use of artificial 
eyes to fit an eye socket. These pieces were made of 
gold and silver, and two types can be distinguished: 
ekblephara and hypoblephara, (Fig-1)intended to 
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be worn in front of or under the eyelids, respectively. A hypoblephara 
eye was designed to be used above an atrophic eye, as enucleation was 
not a common practice until the middle of the 1800s.
 It took about twenty centuries for the first in-socket artificial eyes 
to be developed. Enamel prosthesis (1820-1890) were attractive but 
were expensive and not very durable. These were made of gold with 
colored enamel.
 In the latter part of the sixteenth century, the Venetians started 
making artificial eyes out of glass.  These early glass eyes were crude, 
uncomfortable to wear, and very fragile.  Even so, the Venetians 
continued making them and kept their methods secret until the end of 
the eighteenth century.
 The introduction of cryolite glass, made of arsenic oxide and cyolite 
from sodium-aluminum fluoride (Na6A2F12), produced a grayish-white 
color suitable for a prosthetic eye. German craftsmen are credited with 
this invention in 1835. To make these glass eyes, a tube of glass was 
heated on one end until the form of a ball was obtained. Various colors 
of glass were used to imitate the natural color of the eye.(Fig-2)

Fig.2:	Making	of	the	Glass	Prosthesis	

 In the 19th century, German craftsmen later coined “ocularists” 
began to tour the United States and other parts of the world setting up 
for several days at a time in one city after another where they fabricated 
eyes and fitted them to patients. Eyes were also fitted by mail order.
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 During the 1850s, several German-founded companies started 
custom-made prostheseis in New York City. Craftsmen sold eyes 
to regional eye care practitioners, or mailed semi-custom pieces to 
individuals.
 In the 1920s, several of these glass eye companies started to travel 
to various cities, once a month, to make prosthesis for patients. The 
New York firm of Fried and Kohler, which consisted of brothers, Irwin 
and Hugo Kohler, traveled to Richmond to work with Salo and Joseph 
Galeski of Galeski Optical.
 In the United States, artificial eyes were continued to be made of 
glass until the onset of World War II, when German goods were limited 
and German glass blowers no longer toured the United States. Since 
World War II, plastic has become the preferred material for the artificial 
eye in the United States.(Fig-3)
 By the mid-1940s, glass eyes were being replaced by plastic 
counterparts. In Virginia, this was led by Joseph Galeski of Richmond, 
Virginia, although American Optical and several military hospitals 
started to experiment and dispense plastic artificial eyes.

Fig.3:	Making	of	Plastic	Prosthesis

 Artificial eyes can be either made to order or fitted from stock 
(Fig-4). As the name implies, a stock artificial eye is the one taken from 
a trial set and fitted to match the natural eye as closely as possible. 
While a good result can often be obtained with a stock plastic or glass 
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eye, it is impossible to secure the degree of perfection attainable with a 
custom made artificial eye.

Fig.4:	Stock	Prosthesis

 Conversion from Empirical to Impression Fitting:
 The initial transition from glass eyes to plastic high optical quality 
acrylic (Methacrylate resin), ocular prosthesis had now taken place.  The 
inevitable was yet to happen, the manner in which a custom prosthetic 
eye was to be fitted.  This meant conversion from empirical which is 
less time consuming trial and error fitting method, to the more exacting 
impression moulding technique (Fig-5).

Fig.5:	Impression	Moulding	Technique

 In the fitting of an artificial eye, there are many factors to be 
considered. The size and shape of other eye, the color, size and position 
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of the iris, the size of the pupil, the scleral shade and the amount of 
veining in the other eye to be noticed. These factors vary with each 
individual, which makes the fitting of a desirable stock prosthetic eye 
a problem. However, eye makers, who specialize in the fabricating of 
custom made glass and plastic artificial eyes, are not subjected to the 
limitations associated with stock fittings. Custom prosthesis makers 
can design an artificial eye to meet individual requirements to match 
the other eye (Fig-6).

Fig-6:	Craft	of	Eye	Making

 The ocular prosthetists as well as their referring ophthalmologists 
discovered that glass eye wearers had complaints about excessive 
tearing and secretions.  The fluids could pool behind the nonconforming 
prosthesis, which was the cause for irritation and infections but not so in 
custom prosthesis. The positive aspect of this conversion to impression 
fitting began to pay dividends for the wearer.  It was no longer necessary 
to remove and clean the prosthesis three or more times during the day, 
nor was it necessary to remove it at bedtime.  Despite this less attentive 
care, the conjunctival tissue in the cavity remained white and without 
signs of chronic irritation.  Patients were experiencing wearing comfort 
for the first time (Fig-7).
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Fig.7:	Custom	Prosthetic	–	Right	Eye

 Apart from wearing comfort, there was a 
degree of movement of the prosthesis by the 
previous placement of the orbital volume 
augmented ball implant.  
 Present day ocularistry has evolved 
through the invention and technique of 
many individuals. The birth of the American 
Society of Ocularists (1957) and the 
refinement of ocular implants and surgical 

procedures have greatly improved the end results that ocularists can 
achieve.
 The Self Lubricating Prosthesis (SLP™):
 Dry eye conditions are commonly associated with Prosthetic 
eye wearers who don’t have the ability to close their eyelids over the 
Prosthesis. Not every one has this problem. The Self Lubricating 
Prosthesis (SLP™) is a patented modification to a new or existing Ocular 
Prosthesis. It provides a continual release of lubricant, eliminating dry 
eye syndrome, as well as, burning and itching.
 The SLP™ has a chamber built into the Prosthesis, in which 
the lubricant is stored. It slowly releases the lubricant on to the front 
surface of the Prosthesis, providing moisture and comfort to the inner 
lining of the eyelids.
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 Prior to 2000, most doctors regarded “advertisement” of their clinics 
/ skills/ facilities as unethical. The Medical Council of India (MCI) - the 
paramount body that governs the conduct of medical practice in India 
- forbids such an act. 
 However, of late, there has been a sea change in the social outlook 
and our value systems. In this situation, how unethical would it be for 
the medical practitioners to publicise their skills / facilities? Today, many 
of our patients have an easy access to information through the Internet 
on practically all subjects, including the treatment modalities for a 
specific disease entity. They also have an opportunity to communicate 
with some of the top-notch consultants, both here and abroad, on 
matters of health.
 Therefore, in the interests of our patients, it would probably be 
right and justified to have our skills and facilities projected in print 
or electronic media. This would allow the patients to look forward for 
something  in their immediate neighbourhood, without having to go 
through the hassle of carrying their near ones to faraway places (in the 
fond belief that they would get better or advanced treatment). 
 If the patients seek help of neighbourhood consultant and seek 
admission to neighbourhood hospital that is well-equipped, it would 
certainly serve as encouragement to doctors in the local area. After 
all, it is for the benefit of the local residents that the facility exists. 
Further, such encouragement or reward would stimulate such doctors 
to constantly update themselves - both in terms of their knowledge 
and skills, as also the services provided. This eventually works as a 
“positive feedback” and will be a “win-win” for healthcare professionals 
and their patients.

T.M.S	Eye	Hospital,	Salem

Ethical Marketing of Medical Practice
Dr. V. Siddharthan
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 Currently, it seems that only the so-called five-star hospitals 
advertise their facilities, but very surreptitiously. One instance is when 
you call up these hospitals; you are greeted by a tape that welcomes 
you. In this recorded message, a brief yet specifically targeted message 
is sent out to the caller on the newest acquisition. If these hospitals can 
advertise, what prevents the smaller sized and yet modern and well-
equipped hospitals from emulating them? Going a step ahead, would it 
be unethical for a doctor, particularly a junior doctor, who is seeking to 
establish himself, from advertising his skills and achievements? 
 The age-old rules of the game need to be looked at afresh. It is time 
that we as doctors came together to evolve a consensus on this issue so 
that each of us has a level-playing field. It shall not be the prerogative 
of few amongst us to highjack “advertisement” for their gains. This 
would eventually kindle the interests of each of us – to provide quality 
service to our patients. This will also mean that we will be required to 
update ourselves in the services that we provide to our patients. This 
will ensure a healthy competition.
 The Medical Council of India (MCI) has just published ‘Regulations 
relating to the Professional conduct, Etiquette And Ethics for registered 
medical practitioners’. This replaces an earlier version published as far 
back as 1970. The sixth chapter of the publication covers unethical acts 
including advertising, soliciting patients, rebates and commissions, 
using secret remedies, human right violations and euthanasia.
 Though advertising has been deemed unethical, only the 
conventional media has been included in the code of ethics. There is 
no reference to advertisement by doctors on the web. In fact the whole 
issue of the ethics of advertising by doctors needs to be dealt with in 
much more detail taking into account consumer protection legislation 
which makes us tradesmen and the norms for advertising in other 
countries like the United States of America.
 We are passing through a fairly important phase in health care 
with growing privatisation and this code is timely. Medical ethics 
should be uppermost in our minds and we should not be allowed to get 
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away with the excuse that as doctors we cannot remain untouched by 
the corrupt environment in which we live. It is our responsibility not 
only to serve the population medically but also to set an example for 
probity.
 Like most things in our country, the MCI code of ethics is admirable 
on paper. What is sorely needed is its strict implementation perhaps 
beginning at its source .
 Advertising is the making of public statements about services 
offered and facilities available in a professional practice. Personal 
advertisement in this way is frowned upon because of the risk that 
there will be misrepresentation and that it will unfairly attract 
business to the detriment of the client. The contrary view is that the 
public is disadvantaged because they will not be aware of the range 
of services offered and the fees attached to them. In most countries 
now, in which it used to be controlled by the registering authority, the 
scope of personal advertising is left to the discretion of the individual. 
Corporate advertising which advertises the profession as a whole is 
encouraged.
 Medicine is a profession unlike any other. The soap vendor sells 
his or her wares to a customer who is fully aware of what soap is. The 
seller has no advantage over the buyer; they easily arrive at a fair deal 
and quickly make a fair trade. But not so the doctor. As a physician, 
your medical knowledge gives you a tremendous edge on your customer. 
As the knowledgeable man or woman of science, your opinion is fact to 
the patient, giving you the ability to “sell” them essentially anything 
you like. 
 But you won’t, of course. You’re a doctor. You have dedicated your 
life to the service of others, and you’d never lie, cheat, or steal from 
a patient for the sake of a buck. And that’s why so many surgeons 
have trouble with marketing. To a real heart-and-hands doctor, the 
idea of trying to convince people that your practice is the best place 
to obtain the services they need often seems… well, dirty somehow 
dishonest, as if you’re trying to put one over on someone.  That’s a 
perfectly understandable feeling but it’s misplaced. 

Dr.	V.	Siddharthan	-	Ethical	Marketing	of	Medical	Practice



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 1128

 The fact is that  you can’t help people unless you have certain 
things. Aside from years of education and training, a surgeon isn’t a 
surgeon without surgical instruments, lights, nurses and support staff. 
You also need a roof over your family’s head, food, clothing and the rest 
of the necessities of life. To be a doctor, you need money. And to get 
money, you need patients. So how do you get those patients? Not by 
advertising. Advertising is a kind of mind control, and one best left to 
those outside of the medical profession. But there is absolutely nothing 
wrong with making potential customers aware that your practice exists 
and of the advantages you offer over other surgeons. The act of doing so 
is called ethical marketing and it’s vital for every medical professional 
today. 
 In terms of medical practice marketing, four basic principles lie at 
the base of any ethical marketing campaign. 

1. Patient Welfare Comes First. This almost goes without saying. Your 
entire existence as a practicing physician depends upon helping 
people get well and stay well. Your marketing efforts should always 
reflect your deep, personal dedication to patient welfare above all.

2. Charge As Much As Necessary, But As Little As Possible. Reality 
dictates that you need money. There’s nothing wrong with charging 
people a fair price for services rendered, but not a penny more. 

3. Always, Always, Always Tell the Truth. This is a basic rule of life, of 
course, and no where more so than in your medical marketing efforts. 
Your campaign to raise awareness of your practice should always 
inform, never exaggerate or “sell” and should always represent the 
risks of surgery along with its rewards. 

4. Have No Secrets. Your marketing materials must be as scrupulously 
clean as your surgical tools. This means no asterisks, no small print, 
no bait-and-switch tactics. Every word and image used in your 
marketing materials must be supported by hard, demonstrable fact. 
A doctor that hides nothing will have nothing to hide.

Ethical marketing is possible. Always remember that you are accountable 
to the public for every word you use in public and you’ll never feel bad 
about putting your name in front of potential patients.
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Ophthalmic Quiz
Dr Vijayalakshmi balaji, Dr Balaji.K

28 year adult lady presented with pain and blurred vision right eye 
for one month duration. Ocular examination revealed increased IOP & 
characteristic features shown above. Past history of seizure & ocular 
surgery during childhood.

Questions:
1. Describe the clinical features?
2. Name the diagnosis?
3. What are the other features of this condition?
4. Cause for increased IOP?

AG	Eye	Hospital	&	Research	Institute,
Officer’s Colony, Puthur, Trichy - 620 017.

Answers:

1.  Port wine nevus along distribution of ophthalmic branch of trigeminal 
nerve.

 Diffuse choroidal hemangioma
 Episcleral hemangioma
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2. Sturge Weber Syndrome
3. Ocular – ciliary body/iris hemangioma, glaucoma
 Systemic – CNS hemangioma(meninges), calcification of cerebral 

capillaries &   cerebral cortex atrophy later.
4. Glaucoma 
 Mechanical obstructions of the anterior chamber angle lead to 

blockage of outflow.
 Developmental angle anomalies, such as immature scleral spur, 

anterior insertion of iris root & lack of development of Schlemn’s 
canal.

 Vascular malformations lead to increased aqueous humor 
production.

 Episcleral hemangioma & AV malformations leads to increased 
episcleral venous pressure causing  increase in intraocular 
pressure.

We congratulate Dr. Arvind Gupta, Senior Resident,  
Department of Ophthalmology,JIPMER 

for the Correct Answers of December 2008 Quiz
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Ophthalmic Quiz
Dr. Aditya Neog

A 38 year old female patient presented with complaints of diminution 
of vision in both eyes for past 3 years. She underwent laser iridotomy 
in both eyes elsewhere 1 year back. The best corrected visual acuity 
was 6/6 (BE). There was no family history of glaucoma and she was not 
on any medications. Anterior segment examination was unremarkable 
except for a shallow peripheral AC depth (Van Herricks Grade II) and 
a deep central AC depth. Iridotomy was noted to be patent in both eyes. 
Intraocular pressure by applanation tonometry was 20 mm Hg (RE) 
and 28 mm Hg (LE). Gonioscopy in dim illumination showed closed 
angles, opening to scleral spur on indentation in both eyes. Pachymetry 
was 470 µ (RE) and 499 µ (LE). Post dilated intraocular pressures were 
recorded as 30 and 36 mm Hg. Fundus examination of both eyes showed 
glaucomatous optic neuropathy.

Consultant,	Sankara	Nethralaya	
18,	College	Road,	Chennai-600006.Tamil	Nadu,	India.	Tel:	91-44-28271616	/	Fax:	91-44-28254180			
Email:	adityaneog@yahoo.com	

Figure1	–	Slit	lamp	photo	of	Right	eye Figure2	–	Slit	lamp	photo	of	Left	eye

Figure3	–	Gonio	photo	of	Right	eye	(taken	
during	indentation	gonioscopy)

Fig.	4	–	Ultrasound	Biomicroscopy	(UBM)	
of	Right	eye
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Questions:
1. Describe the clinical features?
2. Name the diagnosis?
3. What are the other features of this condition?
4. Cause for increased IOP?
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Satish	Eye	Clinic,	Kilpauk,	Chennai.	

How to Start A Private Ophthalmic 
Practice?

Dr. G. Satish, Mr. Soumya Goswami

 Many budding ophthalmogists would be waiting to finish their 
student career, to explore the prospect of starting their own practice. 
Confidence on their clinical diagnostic capability and surgical skill, and 
motivated by a desire for independence and financial success, would be 
the prime reason for thinking so. But as time draws near, then, many 
a confusion dawns, slowly but surely. Given below is an analytical 
approach for such dare devils.
 Remember- before you even think of opening a clinic –analyze-
Whether you have:-

• Completed all your higher qualifications that you aspired for
• Enough clinical experience to diagnose and manage cases on your 

own
• Enough surgical experience to produce good post operative  results 

without any supervision (When you have a surgical problem, you 
should manage it well and communicate with the patient well)

• The capability of being your own boss, command on others and 
manage an organization on your own.

 It is preferable not to start immediately after a diploma course. 
Just having a degree usually, does not give you the confidence to see 
patients and perform good surgery. Also, once your start your practice, 
you will never find the time nor the inclination to go for higher 
qualification, or fellowships. Hence, delay the decision until you have 
convinced yourself, that you are really ready.
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 Having decided to jump into the rat race, here are some points to 
ponder, to come out ahead of the other ‘rats’!

Type of Practices:
 Classically there are three different types of practices which we 
generally come across:-

1. Solo- which you start on your own
2. Group- Each one with a different subspeciality
3. Family practice- already existing and managed by your family 

members.
 Family practice is an easy decision. There is nothing for you to 
start; you just join after finishing your clinical training - hence not 
discussed. 
 A group of like minded doctors joining to form a group practice is a 
good option in today’s world. The cost of a good setup, and the necessity 
for equipping the clinic, with as many instruments as possible, is mind 
boggling, and out of reach for many individuals. But the pros and cons, 
and differences of opinions which may arise should be thrashed out 
before embarking on this venture.

Solo Practice - Long Term Goal:
 There are basically two schools of thought. One says “High volume 
with low professional fees” is their aim.  The other opts for a “Low 
volume with high professional fees” kind of a practice. The decision 
depends solely on the individual. If you are a person who feels he has 
something exclusive to offer – go for the second option. Otherwise the 
first option will get you more numbers, and help your confidence to grow 
more quickly. With this option though, you must be prepared to answer 
more questions, see more patients and put in more efforts. But, in such 
instances, it is possible to have a plan in place, where-in ancillary staff 
can take care of all the preliminary work and make your work easier. 
Where as, in the “Low volume” option, people come to see only you and 
here the onus is on you, to keep the patient satisfied. Whatever option 
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you choose, please be prepared to wait for 3-5 years to stabilize your 
practice and start looking at the profit and loss of your investment.

Budget:
 In deciding about total outlay for this venture you must think 
about and ask yourself

1. How much money, you and your family can put forward for down 
payment?

2. How much loan can you take, without you having sleepless nights 
over the EMI?

 A major proportion of the budget will go towards clinic 
equipments. 
 Basic Clinic Equipment required - 
 Chair unit
 Trial Frame
 Slit lamp
 A-Scan
 Keratometer
 Streak- Retinoscope
 Autorefractometer (optional)
 [Having an inverter and/or Generator is a necessity these days as 
power failures are frequent] 
The next will be for rental advance and finally, designing the interior.

Location:
 This is a very difficult decision to make because, there are usually 
two or three ophthalmologists in any given area today. Hence it is better 
to choose a newly developing or upcoming locality in the periphery of a 
town or city. To help you in this process it is better to enquire from

 1. Ophthalmic medical representatives
 2. General medical representatives
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 3. Pharmacies in that area.
 The ophthalmic fraternity will be able to advice you on the need 
for more ophthalmologists in the area and, as to whether anybody with 
a good practice is retiring soon .The general medical representatives 
can enquire from the physicians regarding the need for one more eye 
specialists in that area. The pharmacies are good source of gossip 
regarding any specialty.

Finding an Office Space:
You have two options in this,
1. Renting an area in a commercial complex
2. Renting / owning a flat
 The first option is more easily available and easier to run, in a 
commercial establishment. Where as a flat is easier to rent, but you 
must ask the flat association whether commercial activity is allowed 
there. Also, in a flat, the electricity and property tax has to be changed 
for commercial activity. Between the two, a flat is a better option as 
there is more room available to expand in the near future.
 Whichever type you choose, try to look for a space which has an 
access to parking slots.

Size of the Clinic:
The basic area of your clinic should be around 400 – 500 square feet

Split up:
Waiting area and reception: 150- 200 sq ft
Doctor’s room (10’-10’): 100 sq ft
Optometrist’s room (8’-10’): 80 sq ft (optional)
An extra room for counseling: 70- 80 sq ft
If you would like to have theatre facility also, then you need more than  
400-500 Sq ft
Split Up: 
Theatre: 150- 200 sq ft
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Wash room: 50 sq ft
Changing room: 50 sq ft
Autoclaving: 50 sq ft
Entrance & Exit: 50 sq ft
Bed room: 80 sq ft

Interior:
The basic concepts you need to remember while designing your interior 
are:-

• Keep the reception area brightly lit with light colour paints and 
comfortable chairs for sitting.

• Flooring should be easy to clean as in tiles or vinyl.
• There should be an available area for storage of medical records and 

office stationary
• An easy access to toilet is required.
• Reception desk should be strategically placed close to the Doctor’s 

room
• Having a TV,  showing an informative channel like “Discovery” may 

relieve the boredom, but this has its own set of logistic problems
• Air-conditioning the doctor’s room is a necessity nowadays, but air-

conditioning the waiting area is an option for some types of clinic.
 In this regard, taking the help of an interior decorator may be 
helpful. But keep them on a tight budget.

Hiring Help:
The minimum number of staffs required is:-

1. One main receptionist
2. Another staff to do small jobs like putting eye drops
3. House Keeper

Dr.	G.	Satish	-	How	to	Start	A	Private	Ophthalmic	Practice?
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4. Optometrist (optional)

 Your main receptionist will take care of telephone calls, appointments, 
counseling and doctor’s secretarial work. Hence she should have some 
basic educational qualification with fair communicational skill.

In- House Opticals:
 This is a good division to have, because it is a good source of income 
to pay for the running expenses. 
Start with a small unit and do not stock too many frames. Increase 
the stock and variety after you judge your patient’s need and buying 
capacity.

running Expenses:
 Do not forget that loan repayment is only, a part, of your monthly 
expenditure. You need to budget for

1. Staff Salary
2. Electricity Bill
3. Telephone Bill
4. Accountant’s Salary
5. Income Tax
6. Repairs and Maintenance (like periodic repainting).
7. AMC for Machines/Equipments
Theatre:
 The need to have a theatre in house is a major decision as it involves 
additional staff with proper knowledge regarding sterilization, and 
the necessity to adhere to proper theatre protocols, stock appropriate 
medicine & IOL’s and with proper checking of expiry dates. This will 
become viable only if you are doing a certain number of surgeries. 
Otherwise it becomes a white elephant. To start with, it is better to 
share somebody else’s theatre.
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Legal Formalities:

• A new law is coming into play  called “The Clinical establishments 
(Registration and Regulation) Bill, 2007.

 They are supposed to lay down a set of rules for clinics and theatres 
to follow.

• It is better to be registered under the IMA and if you have a theatre, 
it is mandatory to register under the IMA Board for Private Nursing 
Home and Hospitals.

• You need to have a professional indemnity cover for more than 10 
Lakhs. 

• Even clinics are supposed to comply with Pollution Control norms.
• You need to comply with income tax rules, by maintaining a patient 

register and a bill    book.
• It is better to maintain “case sheets” for every patient

 To conclude the topic, I can only say that no business course or 
textbook can teach you the real world lessons. You will learn over time 
by discussing with more wiser and experienced collegues. No internal 
business plan for a start-up ophthalmology practice would be complete 
without consideration of these practicalities. Crunching the numbers 
is only helpful if your figures are based on realistic projections and 
estimates. An MBA in hospital management is useless, unless we have 
a practical understanding of ground realities.  
 Although staying true to your business plan is important, so is 
periodic reevaluation and modification. As a rule of thumb, you should 
review your business plan annually; however, if you’re experiencing a 
period of rapid growth, you may need to realign your budget and other 
variables accordingly.
 The sacrifices necessary to get a virgin ophthalmology practice off 
the ground are significant, but the upside is that anyone who takes the 
risk, crafts a practical plan and sticks to it, will be successful sooner or 
later. 

Dr.	G.	Satish	-	How	to	Start	A	Private	Ophthalmic	Practice?
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Massive Atypical Leukemia Cutis (LC) of 
Eyelids as a Presenting Sign of 

B-cell Chronic Lymphocytic Leukemia 
(B- CLL)
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Abstract
 Leukemia cutis (LC) is infiltration of neoplastic white blood cells or 
their precursors in the epidermis, dermis or the subcutis. We report an 
unusual presentation of Leukemia cutis of the eyelids as a presenting 
sign of B cell Chronic Lymphocytic Leukemia (B-CLL).
Key Words - LEUKEMIA CUTIS, CHRONIC LYMPHOCYCTIC 
LEUKEMIA

Introduction
 Chronic lymphocytic leukemia is the most common type of 
leukemia and  is usually B cell in origin,(B-CLL) characterized by the 
proliferation of lymphocytes that accumulates within the blood, bone 
marrow, lymph nodes, and extra nodal tissues. Patients are typically 
older than 50 years, and the disease is more common in men.

Case report
 A 84-year old male presented with a progressive, bilateral, gross 
enlargement and hypertrophy of the eyelid tissues for eight months. 
The eyelids were so markedly enlarged that patient had to open the 
lids with his hands to walk and to perform his daily activities. Bilateral 
intraocular lens implantation was done five years back. His medical 
history was suggestive of significant weight loss, anorexia, fatigue and 
dyspnea on exertion since last one year.
 Unaided visual acuity in both eyes was 20/200. On examination 
there was diffuse infiltration of both eyelids. Anterior segment 
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examination was normal, with normal pupils and intraocular lens in 
situ. There was limitation of ductions in all gazes in both eyes. There 
was enlargement of submandibular and submental lymph nodes. There 
was no evidence of splenomegaly on abdominal examination. 
CT scan of orbit revealed marked soft tissue infiltration of both eyelids, 
with rest of imaging being normal. Ultrasonographic examination of 
abdomen and pelvis showed multiple gastric, mesenteric and para-
aortic lymphadenopathy.
 Laboratory test revealed normocytic normochromic anemia and 
lymphocytosis( 29X109 / L with 80 % lymphocytosis with  20% of 
atypical cells). Bone marrow aspiration studies revealed lymphocytosis 
with interspersed atypical lymphomatous cells. These findings were 
suggestive of B-cell CLL.
 Patient was not ready for any further investigation and treatment 
despite assuring him of free treatment.

Fig.1:	 Clinical	 photograph	 showing	 gross	 enlargement	 and	 hypertrophy	 of	 all	 eyelid	
tissues	
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Fig.2:	Photomicrograph	of	the	peripheral	blood	smear	shows	medium-sized	lymphocytes	
with	 markedly	 irregular	 nuclear	 contours,	 prominent	 nucleoli,	 and	 sparse	 basophilic	
cytoplasm.(	a,	x40	;	x	100)

Discussion
 Leukemia, in general, has been reported in all tissues of the eye, 
as well as in the orbit and adnexal structures. Depending on the type 
of leukemia and the study design, the prevalence of ocular disease in 
leukemia varies from 30 to 90%. Previous surveys of ocular disease 
in leukaemia patients have shown the retina, choroid, and orbit as 
the most commonly involved sites. Several manifestations of CLL have 
been reported in and around the orbit, including infiltration of the 
lacrimal sac resulting in epiphora and dacryocystitis, lacrimal gland 
swelling, sicca syndrome (without lacrimal gland enlargement), optic 
nerve infiltration, proptosis, ophthalmoplegia, ptosis, and orbital apex 
syndrome. 
 Leukemia Cutis occurs in 25% of patients with B- CLL and is 
caused by either cutaneous seeding by Leukemic Cells (leukemia cutis, 
LC) and other malignant diseases or nonmalignant disorders. Skin 
infiltration with B- CLL manifests as solitary, grouped, or generalized 
papules, plaques, nodules, or large tumors. Cerroni et al studied 84 
skin lesions from 42 patients with specific cutaneous manifestations 
of B-CLL. There was a slight male preponderance (M:F – 1.3:1) with 
average age of presentation at 66 years. The duration of B-CLL before 
skin manifestations varied from 0 to 142 months (mean, 39 months). In 
seven patients (16.7%), skin lesions represented the first sign of disease. 
Clinical presentations included localized or generalized erythematous 
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papules, plaques, nodules, and large tumors. Our case had a massive 
LC as a presenting sign of B-CLL which has never been previously 
reported.
 Prognosis in B- CLL patients with LC is rather good and many 
authors claim that it does not significantly affect patients’ survival. 
However, prognosis is poor in patients in whom LC shows blastic 
transformation (Richter’s syndrome) and when leukemic infiltrations 
in the skin appear after the diagnosis of B-CLL.
 This report highlights unusual ophthalmic manifestation of B-
CLL in the form of atypical LC as its  presenting sign. Ophthalmologist 
should be aware of this entity as they may be the first to identity this 
systemic malignancy and can help in the timely management of such 
patients.
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Abstract 
 Sjogren – Larsson Syndrome (SLS) is a rare autosomal recessive 
disorder, characterized by ichthyosis, spastic diplegia, and mental 
retardation. The presence of glistening white dots in the peri foveal 
region is pathognomonic of this condition.  We report a case of 8 years 
old child, who presented with all the features of this rare disorder. The 
patient was treated in coordination with other specialities.

Key words
Icthyosis, diplegia, mental retardation, Crystalline retinopathy , FALDH.

Introduction
 SLS was first described in Sweden. Only about 200 cases have 
been reported world wide. SLS has been diagnosed in patients of all 
races. Male and female individuals are equally affected.Patients with 
SLS usually survive well into adulthood. Life expectancy is probably 
determined by the severity of neurologic symptoms.  Sjögren-Larsson 
syndrome is not to be confused with Sjögren syndrome, which is 
characterized by dry eyes and mouth.
The classical triad of SLS are ichthyosis, spastic diplegia and mental 
retardation.
 Mental retardation develops during the first 2 years of life and 
is revealed by delays in achieving normal developmental milestones.  
Mental retardation varies from profound to mild. Spastic diplegia or 
tetraplegia causes a delay in reaching motor milestones in infants with 
SLS. Patients with SLS are at risk for progressive leg contractures.
Speech is often delayed. Speech  problems range from lack of speech to 
articulation disorders. Dental dysplasia is also seen in some cases.
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Ophthalmic features 
 Include photophobia, decreased visual acuity, and glistening 
white dots resembling crystalline retinopathy  and retinal pigmentary 
changes in the perifoveal region . These typical peri foveal findings 
are present in at least 30% of patients with SLS. These dots may be 
pathognomonic for those with SLS, but they might not be apparent in 
young infants with the disorder.

Case description
 An 8 year old female child, 4th born to second degree consanguinous 
parents was brought with H/o defective vision , generalized dryness of 
skin since birth and inability to walk .  Full term normal delivered 
child.  H/o delayed milestones present.
•  Neurological examination:
 –  Spasticity + ( LL > UL )
 –  Deep Tendon Reflexes exaggerated.
 – Contractures in the Tendo – Achilles and  
  Adductors in the hip.
 – Bilateral wasting of calf and thigh  
  muscles were present.

SLS	Patient
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Ichthyosis	And	Contractures

• The following bony changes were observed
 – Evidence of rickets as shown  
  by widening of the epiphysis in both the wrists and ankles.
 – Kyphoscoliosis + 

 
Kyposis	 	 	 	 	 Rickets	

Dr.	S.A.	Kareem	-Sjogren	–	Larsson	Syndrome
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Kyposis	 Kyposis	Lateral	View

• Dermatological findings 
 Generalized Ichthyosis, and Xerosis
• Dental examination showed dental dysplasia

Dental	Dysplasia
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• Ophthalmologic examination
 –   Photophobia   +
 –  Conjunctival Xerosis
 –  Visual acuity  RE 6/60,  LE 6/60 
 – Retinoscopy RE -5DS, LE -5.5DS
 – Ophthalmoscopic examination:
• Glistening white dots in the peri foveal region with Pigmentary 
degeneration in the Macula

Fundus	SLS

Investigations
CBC, Lipid profile, Renal function tests, S. Calcium, S. Phosphorus, 
and  S. Alkaline Phosphatase were done. All were normal except low 
S.Calcium (6.8 mg/dl). 

Treatment
• Patient was treated with Inj. Vitamin D 6 lakh IU IM, Oral 
calcium supplements, Liquid paraffin for external application, topical 
moisturizing creams , Keratolytic agents, such as alpha-hydroxyacid 
(eg, lactic acid, glycolic acid), salicylic acid, and urea. Daily water baths 
help to keep the skin hydrated. Systemic retinoids markedly benefit 
Ichthyosis.
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• Recently ,Zileuton(a leukotriene antagonist) was found to be 
useful in patients with SLS.  Inhibitors of leukotriene B4 synthesis 
(eg, zileuton) lower levels of this inflammatory mediator in SLS

Ophthalmic management
 Lubricants
 Corrective glasses for myopia
 Further follow up 

Discussion
 SLS was shown to be an inborn error of lipid metabolism caused 
by deficient activity of Fatty Aldehyde Dehydrogenase (FALDH). SLS 
is now the most widely recognized form of neuroichthyosis. Fatty 
alcohol and aldehyde may likewise alter the normal integrity of myelin 
membranes in the brain, leading to white-matter disease and spasticity 
and mental retardation.These lipid changes may cause the skin to dry 
out, resulting in  ichthyosis which is apparent at birth. Associated rickets 
is probably due to defective Vit D synthesis caused by icthyosis.
 Our case had almost all the systemic features of SLS including the 
pathognomonic ophthalmic feature of perifoveal white glistening dots 
and photophobia. It is important that such rare cases are identified 
and treated in a multidisciplinary approach.
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Clinical Consultation – Management of 
Orbital roof Fracture Sequelae
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Dr. Priyadarshini, Dr. ramya Muralidharan

Dr. Senthil Nathan, Dr. Praveen Krishna ratnagiri
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 A nine year old boy reported to us with history of road traffic 
accident involving his left forehead, being hit by a motorist while 
walking. The accident happened nineteen days back. There was no 
history of loss of consciousness, nose or ear bleed. Complete clinical 
neurological examination was within normal limits. The positive 
ophthalmic findings were: 

1. Normal visual status for distance and near. colour vision and field 
of vision were normal with no evidence of superior altitudinal 
hemianopia.

2. There was a scar in the left side of the forehead above the eyebrow.
3. There was enophthalmos of left eye on primary gaze measuring five 

mm on Hertel’s exophthalmometer. The enophthalmos was more 
prominent in the peripheral gazes.

4. There was ptosis in the  left eye measuring about 4 mm with the 
upper lid margin above the pupillary border with a good lid crease 
and LPS action.

5. Ocular movements showed marked restriction of upward gaze in 
the left eye with enophthalmos becoming more prominent .Diplopia 
chart showed crossed diplopia more marked on left up gaze with the 
false image raised and intorted which was in agreement with left 
superior rectus restriction.

6. Forced duction test was tried but could not be done under topical 
anaesthesia considering the age of the patient.
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7. Palpation of left orbital margins  showed a bony defect at the 
frontozygomatic region, the  posterior limit of which could not be 
felt. CT scan of the orbit showed fracture of roof of left orbit with 
large bony fragment pressing upon superior rectus muscle and eye 
ball.

Clinical Pictures

	 Primary	position	 	 	 	 Left	lateral	gaze

	 Right	lateral	gaze		 	 	 Depression

	 Elevation	 	 	 	 	 Dextrodepression

 The parents of the child wanted the best to be done for this boy 
both cosmetic and functional point of view. We would like your expert 
opinion on the following:
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(i) Do you agree with our opinion that surgical intervention is a must?
(ii) If you agree, which is the best time to operate on this child?

CT		showing	fracture	of	roof	with	a	bony	fragment	superiorly

CT		orbit	saggital	and	axial	view

(iii) What would be your suggested approach to reach the bony fragment 
and  bony fragment removal?
(iv)  What would be your suggested technique for reconstruction of the 
orbital roof defect?
(v) What would be your suggestion for left upward movement 
restriction?
(vi) How do we give a better cosmesis for this young boy’s enophthalmos 
which is cosmetically unacceptable? 

Dr.	Raveendran	-	Management	of	Orbital	Roof	Fracture	Sequelae



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 1156

(vii).How do we manage the partial ptosis with good LPS action?

(viii).What are the chances in your opinion of the diplopia 
disappearing?

Dr. C. Senthil Nathan

1.  Yes,surgical intervention is a must considering the fact 
that the patient has significant diplopia with compression 
of the  superior rectus/LPS complex  by the displaced 
fragment.

2. We can operate immediately as there is no significant edema and 19 
days have already elapsed.

3. It would be ideal to reach the fragment via a bicoronal scalp incision 
approach with the help of a neurosurgeon. This approach is also 
useful to tackle any CSF leak if detected on the operating table.

4. The bony fragment can either be removed or can be fixed to the 
orbital roof rim using mini plates (if found to involve the orbital 
rim)

5. The elevation deficiency is most probably due to mechanical 
compression of the superior rectus /LPS complex by the bony fragment 
and is expected to improve once the fragment is removed.

6.  As there is no fracture involving the other walls of the orbit the 
enophthalmos is most probably due to spastic contraction of the 
superior rectus /LPS complex and is expected to improve following 
removal of the compressing bony fragment.

7. Again, we have to wait for at least two months following surgery 
when we can expect spontaneous improvement in the ptosis.

8.  There is a good chance of the diplopia improving following surgery. 
This is in contrast to the paediatric orbital blow out fractures of 
the floor (“white eye”blow out fractures) where due to the elastic 
nature of the bone it “snaps   back”following fracture entrapping 
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the adjoining inferior rectus tightly and can lead   to irreversible 
ischemic necrosis of the muscle if not released within a period of 2   
weeks.

Dr. Praveen Krishna ratnagiri

1. Yes surgery is must in this patient as a bony fragment 
is pressing on the superior rectus muscle and causing 
restriction.

2. The best time to do the surgery is now, as delayed surgery would 
cause   irreversible muscle fibrosis and damage

3. My suggested approach to the fragment would be Craniotomy by a 
neurosurgeon as there can be surprises on table like CSF leak / brain 
trauma which would need a neurosurgical intervention. In case there 
is CSF leak the dura will have to be repaired. The frontozygomatic 
fracture also needs to be repaired which a neurosurgeon would be 
in a better position to do. The orbital approach is unlikely to give 
enough clear view for the repair of the bony defect.

4. The bony defect can some times be closed with out any implants 
or may require titanium or methyl methacrylate implants or bone 
grafts to close the defects. 

5. Left upward movement will improve soon after the bony fragment 
which is irritating the superior rectus is removed as long as there is 
no muscle entrapment during fracture reduction.

6.&7. The cosmesis and ptosis should be corrected if the orbital 
reconstruction does not correct enophthalmous and ptosis. It 
should be corrected after the   complete recovery of the orbital roof 
fracture repair. The treatment of these two procedures should be 
individualized and should be done cautiously.

8. Since the diplopia is more in up gaze it is likely to disappear after the 
primary orbital roof repair as this surgery would relieve the muscle 
spasm caused by bone impinging on the superior rectus muscle.

Dr.	Raveendran	-	Management	of	Orbital	Roof	Fracture	Sequelae
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reduction of intraocular pressure with anecortave acetate in 
eyes with ocular steroid injection-related glaucoma.

robin AL, Suan EP, Sjaarda rN, Callanan DG, Defaller J

 OBJECTIVE: To evaluate the IntraOcular Pressure (IOP)-lowering 
potential of Anecortave Acetate (AA) in eyes with steroid-related ocular 
hypertension inadequately controlled with the maximal tolerated 
or appropriate medical therapy. DESIGN: Uncontrolled case series. 
METHODS: A total of 8 eyes of 7 subjects with medically uncontrolled 
IOP following intravitreal or sub-Tenon injections of triamcinolone 
acetonide were included. All received an 0.8-ml anterior juxtascleral 
depot of 3% AA solution (24 mg) under topical anesthesia. The IOP 
was assessed weekly for the first month, then monthly for a minimum 
of 1 year. RESULTS: The mean baseline IOP was 39.9 mm Hg. After 
1 week, the mean IOP decreased to 12 mm Hg (29%; P = .005) and 
by 1 month, the mean IOP had decreased to 14.1 mm Hg (34.5%; P = 
.003) from baseline. Four eyes required surgical intervention despite 
a decrease in IOP because of markedly elevated initial IOP and the 
degree of preexisting glaucomatous optic neuropathy. We observed no 
adverse events. CONCLUSIONS: An anterior juxtascleral depot of AA 
lowers IOP substantially in some eyes with medically uncontrolled 
steroid-related ocular hypertension. Further study is warranted to 
clarify the role of AA in treating this condition as well as other forms of 
glaucoma.
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 Anterior juxtascleral delivery of anecortave acetate in eyes with 
primary open-angle glaucoma: a pilot investigation.

robin AL, Clark AF, Covert Dw, Krueger S, Bergamini MV, 
Landry TA, Dickerson JE Jr, Scheib SA, realini T, Defaller JM, 
Cagle GD.
 PURPOSE: To describe the intraocular pressure (IOP)-lowering 
effects in eyes with Open-Angle Glaucoma (OAG) after treatment 
with an anterior juxtascleral depot of anecortave acetate. DESIGN: 
Prospective, interventional case series. METHODS: Seven eyes of six 
subjects with OAG, with uncontrolled IOP while being administered 
one or more topical medications, received 24 mg anecortave acetate 
delivered by anterior juxtascleral depot. IOP was assessed at baseline 
and regularly after treatment for up to 24 months. RESULTS: Mean 
IOP before anecortave acetate treatment was 31.3 +/- 11.3 mm Hg and 
dropped by 9.5 +/- 4.5 mm Hg (32.7% +/- 16.8%) within one week after 
treatment. This IOP reduction was sustained through six months (8.4 +/- 
5.4 mm Hg [29.6% +/- 12.4%]) and 12 months (9.5 +/- 5.7 mm Hg [34.0% 
+/- 15.9%]) after a single anecortave acetate treatment. The injection 
process was well tolerated, and no eyes experienced any injection-
related or drug-related serious adverse events. CONCLUSIONS: Both 
the anterior juxtascleral depot of a drug and anecortave acetate may be 
promising candidates for IOP reduction in eyes with OAG. Additional 
studies are required to establish better their efficacy and safety, optimal 
dosing frequency, mechanism of action, and potential additivity to other 
IOP-lowering therapies.

Trabeculectomy with or without intraoperative sub-tenon 
injection of triamcinolone acetonide in treating secondary 
glaucoma.

Yuki K, Shiba D, Kimura I, Ohtake Y, Tsubota K.
 PURPOSE: To investigate the efficacy of intraoperative sub-Tenon 
injection of Triamcinolone Acetonide (TA) in increasing the success rate 
of trabeculectomy for the treatment of secondary glaucoma. DESIGN: 
Prospective randomized controlled clinical trial. METHODS: Fifty-three 

Dr.	Murali	Ariga	-	Journal	Review
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consecutive eyes scheduled for trabeculectomy were randomly allocated 
in an institutional setting. In the study group (n = 26), TA was injected 
in the sub-Tenon space at the conclusion of the surgery. In the control 
group (n = 27) surgery was completed without TA injection. Surgical 
success was defined as a complete success if the intraocular pressure 
(IOP) was 21 mm Hg or less with an IOP reduction of greater than or 
equal to 20% without any antiglaucoma medication. Success rates in 
both groups were compared using Kaplan-Meier survival curves and 
the log-rank test. The morphologic characteristics of the filtering blebs 
were evaluated using the Indiana Bleb Appearance Grading Scale. 
RESULTS: Fifty-three eyes completed the study (26 in the study group 
and 27 in the control group), with a follow-up of 12 months. Complete 
success rates were 65.4% for the study group and 63.0% for the control 
group (P = .77) at 12 months. The morphologic characteristics of the 
filtering blebs and postoperative complications were similar in the 
study and the control eyes (P > .40). IOP measurements in both groups 
were similar at all visits (P > .05). CONCLUSIONS: Trabeculectomy 
with intraoperative sub-Tenon injection of TA for the treatment of 
secondary glaucoma neither increased the intermediate-term success 
rate nor decreased postoperative complications.
PMID: 19327739 [PubMed - indexed for MEDLINE]

Subconjunctival sodium hyaluronate 2.3% in trabeculectomy: a 
prospective randomized clinical trial.

Lopes JF, Moster Mr, wilson rP, Altangerel u, Alvim HS, Tong 
MG, Fontanarosa J, Steinmann wC.
 PURPOSE: To investigate the efficacy of subconjunctival sodium 
hyaluronate 2.3% in increasing the success rate of glaucoma filtering 
surgery and promoting filtering blebs with characteristics presumed to 
predict better success. DESIGN: Randomized controlled clinical trial. 
PARTICIPANTS: Fifty-five patients scheduled for glaucoma surgery. 
INTERVENTION: Patients underwent routine trabeculectomy, with or 
without phacoemulsification and intraocular lens implantation. In the 
study group (n = 28), sodium hyaluronate 2.3% was injected between 
the scleral and conjunctival flaps at the conclusion of the surgery. In 
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the control group (n = 27), balanced salt solution (BSS) was injected 
in the same fashion, in an unmasked design. MAIN OUTCOMES 
MEASURES: Surgical success was defined as (1) a complete success 
if the intraocular pressure (IOP) was 21 mmHg or less without any 
antiglaucoma medication, and (2) a qualified success if the IOP was 
21 mmHg or less, with or without antiglaucoma medication. Patients 
requiring additional surgery, including needling, or with IOP more 
than 21 mmHg, even when receiving antiglaucoma medications, were 
considered to have failed treatment. Success rates in both groups were 
compared using Kaplan-Meier survival curves and the log-rank test. 
The morphologic characteristics of the filtering blebs were evaluated 
using the Indiana Bleb Appearance Grading Scale. Other outcome 
measures were IOP, visual acuity, need for antiglaucoma medication, 
and any complications. RESULTS: Fifty-two patients completed the 
study (27 in the study group and 25 in the control group), with a mean 
follow-up of 12.3 months. Complete success rates were 77.8% for the 
study group and 84.0% for the control group 12 months after surgery 
(P>0.5); qualified success rates were 88.9% for the study group and 
92.0% for the control group (P>0.6). Mean IOP decreased from 26.0+/-
10.0 mmHg to 11.6+/-4.1 mmHg in the study eyes (P<0.001) and from 
24.9+/-9.7 mmHg to 13.0+/-4.1 mmHg in the control eyes (P<0.001). 
Intraocular pressure measurements in both groups were similar at all 
visits (P>0.05). The study eyes had more diffuse blebs than the control 
eyes (62.5% > or =4 clock-hours vs. 22.7%; P = 0.012). Postoperative 
complications were similar in the study eyes (14.8%) and the control eyes 
(20.0%; P>0.6). CONCLUSIONS: There was no difference in success 
rates in patients who received subconjunctival sodium hyaluronate 
2.3% compared to BSS injections. Subconjunctival sodium hyaluronate 
2.3% was associated with more diffuse blebs after filtering surgery.

Long-term outcomes of intraoperative 5-fluorouracil versus 
intraoperative mitomycin C in primary trabeculectomy 
surgery.

Palanca-Capistrano AM, Hall J, Cantor LB, Morgan L, Hoop J, 
wuDunn D.

Dr.	Murali	Ariga	-	Journal	Review
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OBJECTIVE: To compare the long-term efficacy of intraoperative 5-
fluorouracil (5-FU) and MitoMycin C (MMC) in primary trabeculectomy. 
DESIGN: Comparative case series and extension of a prospective, 
randomized controlled trial. PARTICIPANTS: One hundred fifteen 
eyes of 103 subjects undergoing primary trabeculectomy with either 
intraoperative 5-FU or MMC. METHODS: This study is an extension 
of a 12-month, prospective, double-masked, randomized trial that 
previously was reported. Subjects were randomized to receive either 
intraoperative 5-FU (50 mg/ml for 5 minutes) or MMC (0.2 mg/ml for 2 
minutes) during primary trabeculectomy. Follow-up data were collected 
from patient medical records after informed consent was obtained from 
the study patient. Attempts were made to contact subjects who had 
been lost to follow-up, and some consented to re-examination. MAIN 
OUTCOME MEASURES: The primary measure was Kaplan-Meier 
survival function, with failure defined as IntraOcular Pressure (IOP) of 
more than 21 mmHg or less than 6 mmHg on 2 consecutive visits, less 
than 20% reduction from baseline IOP, loss of light perception vision, 
or additional glaucoma surgery to lower IOP (except bleb revision). 
Secondary measures included IOP, number of glaucoma medications, 
visual acuity, additional surgeries, and number and type of complications. 
RESULTS: Mean follow up was 53.4+/-31.4 months (interquartile range, 
34-82 months) in the 5-FU group and 45.3+/-28.0 months (interquartile 
range, 19-70 months) in the MMC group (P = 0.15, t test). Kaplan-Meier 
success was 0.83 at 3 years and 0.76 at 5 years in the 5-FU group and 
0.79 at 3 years and 0.66 at 5 years in the MMC group (P = 0.18, log-rank 
test). Bleb leakage was the most common complication in each group 
and developed in approximately 4% of subjects in each group per year 
(P = 0.33, log-rank test). CONCLUSIONS: There were no significant 
differences between topical 5-FU and topical MMC in reducing IOP 
of eyes undergoing primary trabeculectomy. Both antifibrosis agents 
may contribute to the development of bleb leakage. FINANCIAL 
DISCLOSURE(S): The author(s) have no proprietary or commercial 
interest in any materials discussed in this article.
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Selective laser trabeculoplasty versus argon laser trabeculoplasty 
in patients with uncontrolled open-angle glaucoma.

russo V, Barone A, Cosma A, Stella A, Delle Noci N.
PURPOSE: To compare the efficacy of Selective Laser Trabeculoplasty 
(SLT) to Argon Laser Trabeculoplasty (ALT) as treatment and retreatment 
to lower intraocular pressure (IOP) in patients with uncontrolled Open 
Angle Glaucoma (OAG) on maximally tolerated medication therapy 
with a follow-up of 12 months. METHODS: A total of 120 eyes of 120 
patients with uncontrolled OAG were enrolled in the study. Group A 
included patients with IOP >22 mmHg on maximal medical therapy. A 
total of 43 eyes underwent SLT treatment and 41 eyes underwent ALT 
treatment. At the end of the follow-up IOP was <18 mmHg. Group B 
included patients with IOP >20 mmHg at 3 months follow-up after SLT 
or ALT treatment. These patients were retreated randomly, 18 with 
SLT and 18 with ALT. RESULTS: In Group A at the end of the follow-up 
there was no statistically significant difference in IOP lowering between 
SLT (6.01mmHg) and ALT (6.12 mmHg) (p=0.794). In Group B at the 
end of the follow-up patients undergoing SLT presented IOP lowering 
statistically significant to ALT treatment (6.24 mmHg and 4.65 mmHg, 
respectively, p<0.01). DISCUSSION: SLT is effective as treatment for 
patients with OAG and appears to be equivalent to ALT in IOP lowering 
at 12 months only in patients without a prior treatment. In case of 
retreatment SLT appears to be better than ALT in IOP lowering.

Selective laser trabeculoplasty: a review.

realini T.
The introduction of  Selective Laser Trabeculoplasty (SLT) has renewed 
interest in laser trabeculoplasty for the reduction of intraocular pressure 
(IOP) in eyes with glaucoma. This review was undertaken to address 
frequently raised issues pertinent to SLT in clinical practice. On the basis 
of the peer-reviewed medical literature, SLT demonstrates equivalent 
efficacy and comparable safety to argon laser trabeculoplasty, and is 
also equally as effective as topical medical therapy. SLT’s safety profile 
includes mild and transient inflammation, ocular pain, and a small 
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risk of moderate IOP elevations after the procedure. The mechanism of 
action of SLT is not known. SLT delivers less energy to the trabecular 
meshwork and generates less damage to angle tissues. Whether this 
renders SLT more repeatable than argon laser trabeculoplasty has not 
been evaluated in published data. SLT seems to be a safe and effective 
means of IOP reduction in eyes with glaucoma, and can reasonably be 
applied as primary or adjunctive therapy.
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CLINICAL OPTICS 
Andrew r Elkington, Helena J Frank

Michael J Greaney
272 pages, 3rd Edition, July 1999

Published by wiley Blackwell
Indexed and Illustrated

Reviewer Dr. Sunil G.T.

This book deals with ophthalmic optics that fits the need for trainee 
doctors and interested ophthalmologists. It has 17 chapters, which are 
given in a very simple manner and with clear illustrations.  
This edition is more comprehensive and detailed to meet new 
examination requirements with new chapters on Contact lens, Lasers, 
Refractive surgery and more.  The most fundamental and clinically 
useful mathematical formulae and optical principles used in clinical 
practice are quoted. 
The newer additions include color vision, contrast sensitivity, 
photometry, fluorescence, ultrasound and specular microscopy.
The chapter on practical clinical refraction is very helpful for a 
beginner.
Since refraction forms a sizable portion of day-to-day ophthalmic 
practice, there is a great need for a book such as this, which deals with 
the subject and not as a hasty appendage to a textbook.

Consultant,	Glaucoma	Services,	Sankara	Nethralaya,	Chennai.
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Instruction To Authors

 The Journal of Tamilnadu Ophthalmic Association is a quarterly, 
peer reviewed Journal devoted to dissemination of the latest in 
ophthalmology to the general ophthalmologists as well to specialists 
in the various subspecialties of this discipline. It invites submission of 
original work dealing with clinical and laboratory materials.
 Authors submitting materials to this journal are requested to 
adhere STRICTLY to the norms laid down. The matter must be typed 
on one side of the paper. A margin of 1’ must be left all around and the 
material must be double spaced. A page should contain not more than 
25 lines. Two copies of the text in paper and one copy in a CD must 
be submitted to the Editor and the corresponding author is advised 
to keep another copy with him. CD text should be MS-Word format 
and picture in JPEG format. The corresponding author must give in 
writing in his covering letter, that the matter will not be submitted 
elsewhere if accepted. He must also enclose the copyright transfer 
of his work to this Journal. The paper sent will be subjected to peer 
review. The accepted manuscripts become the permanent property of 
this Journal. The author is informed that, if his work is returned to 
him for correction / clarification, after peer review, he should effect the 
same and send the manuscript back to the Editor within one month. 
It is preferable that IMRAD system is followed. Each manuscript 
component mentioned hereunder must begin with a new page and the 
pages are to be numbered at the right top corner starting from the 
Title page.

1.  TITLE: The title of the work must be brief and precise. It should 
not exceed two lines and 40 characters (including comma, period). 
Authors(s) full name(s) must be given along with his (their) degrees 
and the affiliations. Corresponding author’s name, correct address 
(including email and Fax, if available) and phone number must be 
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mentioned at the bottom left hand corner of the first page. The first 
author‘s stamp size photo will also be required. 

2.  ABSTrACT: The abstract is to be given in the beginning itself. It 
should not exceed 200 words. It must contain the aim, methodology, 
results and conclusion. For case report, summary/conclusion is to be 
given. KEY WORDS (maximum five) in capitals are to be included 
at the end of Abstract.

3.   INTrODuCTION: Describe the aim of the study, along with the 
hypotheses that were tested. Only necessary references are to be 
given.

4.  METHOD: Give in DETAIL the materials used and the methods 
employed. Describe the type of study. Pharmacological names only 
must be mentioned for the drugs used and, if propriety name is used, 
then the manufacturer name must be given in parentheses. Except 
for standard, well accepted abbreviations (including S I units), all 
others must be introduced in parentheses, when the full term is 
used for the first time in the article.

5.  rESuLTS: Give only the results obtained by the study under 
discussion. State the statistics in the correct scientific form (P value, 
mean etc). Result based on assumptions must not be given. Indicate 
in the text the place where the tables have to be inserted. 

6.  DISCuSSION: The discussion should be to the point and relevant 
to the subject under discussion. This section can be combined with 
the previous one if the author desires. Avoid speculations. Use only 
standard abbreviations or the abbreviations already introduced.

7.  ACKNOwLDGEMENT: This is to be made only to those who were 
directly and scientifically involved with the preparation of the paper. 
Permitting authorities, technicians, photographers who assisted in 
the work need not be mentioned.

8.  rEFErENCES: The references should be given in numerical 
order in which they first appear in text and not in alphabetical 
order (Citation Order System), and the reference number should 
not exceed ten. The references will not be checked by the Editor or 

Instruction	To	Authors
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by the peer reviewer and hence the author is solely responsible for 
its completeness and the accuracy. Period should not be employed 
anywhere in the references. Personal communication, unpublished 
data and poster references, if mentioned, should be in the text itself 
and the source mentioned in parentheses. 

Reference should be in the following form:-
 Journal reference :- Author(s), full title, journal name (as 
abbreviated in Index Medicus), volume number, pages and year. If there 
are more than three authors, then mention the first three authors and 
the ‘et al’. 
 Book reference:- Author(s) (& Editor, if any), title of book (and 
chapter), publisher, place or publication, page number(s) of the cited 
portion and year.
9.  THE LEGEND: The legend for the illustration (and tables, if 

necessary) must be given in a separate sheet of paper and should be 
typed double spaced.

 Illustrations – The photos and figures should be prepared in glossy 
prints with good contrast and of the the size “3 X 4”. Only salient details 
should be included. On the back of the illustration, the figure number in 
text, title of the paper, the first author’s name and the top side (marked 
with an arrow) must be specified. except for arrows, no text is to be on 
the photos. It is the duty of the author(s) to get the patient’s written 
permission when the subject is identifiable in the photo. Submit two 
sets of unmounted illustrations. Illustrations from other Journals and 
book are usually not accepted. If used, it rests with the author(s) to get 
the copy right permission from the original author/publisher and this 
permission letter must be sent to the Editor at the time of submitting 
the manuscript.

10.  TABLES: It should be in double space. Each table must have an 
Arabic numeral (except for single table) and a title both in a single 
line. Each column in the table must have a short heading. If a table 
is large, then it must be continued in a second page, which also 
must have the table number and the title. Avoid vertical lines in 
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the tables. Two sets must be submitted. The manuscripts are to 
be sent to The Editor by Courier Mail or by Registered post. The 
corresponding author will receive communication from the Editor, 
within two weeks of receiving the manuscript. 

Other Categories of manuscripts 

a. Review articles: Can be on topics of relevance to clinical practice, 
research methodology, community ophthalmology or investigative 
work, of relevance to visual science. These articles should include 
up to date review of existing literature, and summarize the current 
status / preferred practice for that particular topic.

b. Brief reports are short communication of new instruments, new 
laboratory techniques or surgical techniques as well as interesting 
case reports with unique findings.  They should follow the format 
– Introduction, case, and discussion.

Instruction	To	Authors
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CME Programme - 2009

26th – 30th March 09   10th Meaco Congress  
   Manama, Bahrain
 
4th – 8th April 09    ASCRS / ASOA Symposium & Congress 
   San Francisco, CA, USA
 
14th – 17th February 09 9th Euretina Congress  
   Nice, France

16th – 19th May 09   24th Congress of APAO  
   Bali, Indonesia
 
14th – 17th May 09   9th Euretina Congress  
   Nice, France
 
1st & 2nd June 09   10th IOIS Congress  
   Prague, Czech Republic

13th – 17th June 09  17th SOE Congress  
   Amsterdam, Netherlands

26th – 28th June 09  22nd Apachs   
   Tokyo, Japan

8th – 11th July 09   WGA 2009  
   Boston, MA USA
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12th & 13th September 09  1st WCPOS 
    Barcelona, Spain

12th – 16th September 09  XXVII Congress of the ESCRS  
                                     Barcelona, Spain

24th – 27th October 09   AAO Joint Meeting with PAAO
    San Francisco, CA, USA

10th – 11th January 09    TIFAC-CORE in Diabetic Retinopathy at 
    Puducherry
    Aravind Eye Hospital,
    Cuddalore Main Road, Thavalakuppam, 
    Puducherry - 605 007 
    Contact person: Dr. R. Kim - Organizing 
    Secretary
    Aravind Eye Hospital
    No. 1, Anna Nagar; Madurai - 625020
    Phone (0452) 4356100
    E-mail: kim@aravind.org

10th – 11th January 09   Paediatric Ophthalmology 
    Aravind Eye Hospital,
    No. 1, Anna Nagar; Madurai – 625020
    Contact person: Dr. Muralidhar - 
    Organizing Secretary
    Phone (0452) 4356100, 
    Ext: 128, Fax: 91-452-253 0984
    E-mail: paediatric@aravind.org
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13th January 09   Recent Trends in Ophthalmology
   CHTC, Christian Medical College,
   Bagayam, Vellore.
   Contact person: Ms. Carolin Sheebs, 
   Department of Ophthalmology, 
   Schell Campus, Arni Road, Vellore.
   Phone (0416) 2281257
   E-mail: cmcophthalcme@gmail.com 

18th & 19th July 2009  Glaucoma Symposium on titled 
   “Cutting Edge 2009”
   Aravind Eye Hospital, Pondicherry.

07th to 9th August 09  DARSHAN 2009 
   57th TNOA Annual Conference
   Organizing Secretary – Dr. V.Narendran
   Aravind Eye Hospital
   Avinashi Road, Coimbatore – 641 014 
   Phone: 0422 – 4360400 Ext: 589
   Fax: 0422 – 2593030 
   Website: www.tnoa2009.com

04th – 06th December 09  Uveitis Society of India (USI) Chennai 2009. 
   New Auditorium, Sankara Nethralaya, Chennai
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Sky is Not the Limit – Part II
Dr. Santhi Selvan

Lotus	Hospital,	Erode,	Tamilnadu,	India

 Some people believe that losing one sense enhances the other 
senses. This may explain why some blind people become acclaimed 
artists. Sky is not the limit –Part I in last year’s journal highlighted the 
talented blind dancers. Part II is an attempt to understand the talent 
of blind musicians. The image of the blind musician is an important 
touchstone in many cultures. In ancient Dravidian culture, the blind 
people known  as ‘Anthagarkal ’ are often appointed in the temples to 
sing devotional songs during morning and evening poojas. In western 
culture, Blind musicians have made an enormous contribution to 
American popular music. This is particularly true in blues, gospel, jazz, 
and other predominantly African-American forms — perhaps because 
discrimination added to their disability made it doubly difficult for black 
blind people to find other employment. In any case, the achievement of 
blind African-Americans in music is extensive. 

Surdas
 Surdas was blind lyricist, 
songster and dedicated poet 
who was a great worshipper of 
Krishna. He was blind from the 
birth .He has created thousands 
of poems, in Brajbhasha.  His 
most acknowledged compilation 
is titled Sursagar i.e. the Ocean of 
Sur,[lyric]. His devotional songs 
continues to be sung even after 
five centuries.. He was gifted with 
miraculous powers and could tell 
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the location of misplaced things and could also properly answer matters 
about the future. He left his home as a child due to negligence of his 
parents .The liberal and religiously forbearing king, Akbar wished to 
meet the blind poet who was a creative genius. Surdas’s brilliance as a 
poet and a musician was brought to Akbar’s attention by Tansen, one 
of the nine gems in Emperor Akbar’s court, and a distinguished artist. 

ravindra Jain
 Ravindra Jain is an Indian music 
composer, who won the Filmfare 
Best Music Director Award in 1985. 
He was born blind in Aligarh on 28 
February in 1944. He is considered 
one of the most notable of the Hindi 
music directors in the 1970s and 
early 1980s, for hit films such as 
Chor Machaye Shor (1974), Chitchor 
(1976) and Ankhiyon Ke Jharokhon 
Se (1978). 
 Jain is credited for making the south 
Indian singing sensatiion Dr. K. J. 
Yesudas a household name in Hindi 
movies when he got the singer to sing 
in many of his movies in the 1970s 
and 80s. Together they gave the Hindi 
film industry some memorable songs 
like ‘Oo goriya re’ (Naiyya), ‘Beeti hui 
raat ki’ (Aiyyash), and ‘Gori tera gaon’ 
(Chitchor). It is said that Jain was so 

fascinated by the way Yesudas sang his songs that Yesudas’ face was 
the first he wanted to see if he ever received his vision. Ravindra Jain 
provided bhajans and songs for many popular TV serials, beginning 
with Vikram aur Betaal and Dada Dadi ki Kahaniyaan, then moving 
on to one of the two Indian epics Ramayan (TV series) and its follow 
up Lav Kush. Ravindra Jain also composed excellent Indian classical 
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music for Bollywood actress Hema Malini’s TV serial Noopur.Jain also 
featured as Mahaguru in the Indian music reality show Sa Re Ga Ma 
Pa Challenge 2009.

Krishna Chandra Dey

 Krishna Chandra De better known as K.C. Dey, was a Bengali actor, 
singer and music composer and teacher born in Calcutta (now Kolkata)  
in 1904. He was S.D. Burman’s first musical teacher and mentor. He 
worked for New Theatres in Kolkata until 1940. He developed a strong 
liking for kites at the age of 13 and his lust for kite flying ultimately 
costed him his eyesight, which he lost because of flying kites in strong 
daylight. Thereafter, he became ‘Andh Kavi’ K. C. Dey. After having 
lost his vision, his love for music grew very intensely and he received 
intense training in music under various renowned experts including 
Ustaad Dabbeer Khan. Dey sang and composed music for movies from 
1932 till 1946. Dey was one of the leading musicians of Bengal cinema, 
particularly the New Theatre’s of Calcutta, in an era dominated by 
stalwarts such as K. L. Saigal and Pankaj Mullick. His song “Jao Jao 
Aye Mere Sadhu” from the New Theatres’ film Puran Bhagat (1933), 
with hardly any orchestra, except perhaps the harmonium and the 
cymbals, still enthralls music lovers who prefer the pristine film music 
of old to the high decibel sing-song which is the only film music today’s 
children know of. K. C. Dey had an unparalleld voice.with magical 
effect to touch any heart. 

Dr.	Santhi	Selvan	-	Sky	is	Not	the	Limit	–	Part	II
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Blind Singer’s Enthrall :

Fig. 1: Diwakar Sharma, a visually challenged boy, performs at the first World Conference on 
Children’s	Concert.

Fig.2:	Diwakar	Sharma	Singing	in	Front	of	Indian	President	Dr.	A.P.J.Kalam
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 If someone wants to read a story about Talent, Passion, 
Determination and Courage, it would be certainly about Singer Diwakar 
Sharma who is a wonder kid. Unfortunately, he is visually impaired. 
Diwakar Sharma has been the talk of the town not only in India 
but also among Indians throughout the world. 13 year old Diwakar 
Sharma recently, completed finals of Zee TV’s SRGMP Li’L Champs 
singing competition, Diwakar won the second coveted prize of Rs.10 
Lakhs. During the danger of getting eliminated at the middle of the 
competition,  this is what high-spirited Diwakar had to say “Losing or 
winning does not matter. It’s the spirit of taking part in the competition 
and learning from the experience that matters”. This statement from 
Diwakar shows how well he is matured. Diwakar’s spirit can easily 
inspire everyone on how to maintain one’s composure at difficult times.  
As per Gajendra Singh, the producer of Zee TV show of Li’L champs,. 
Diwakar never asked for any special treatment from Zee TV because 
he is visually impaired.   
 When Diwakar was one year old, doctors confirmed that Diwakar 
was visually impaired.  After learning this Diwakar’s mother who is 
a medical doctor gave up her medical practice so as to concentrate on 
showcasing her son’s singing talent to the world. 

Stevie wonder
 Stevie Wonder was born 4 weeks 
premature and was placed in an 
incubator in the special care baby 
unit of the hospital. He developed 
retinopathy of prematurity and became 
blind in both eyes.  His original name 
was Steve Morris but he was called 
Little Stevie Wonder from an early age 
because of his unusual voice. He has 
a wonderful ear for music and plays 
several musical instruments including 
piano, bass, drums. He became one of 
the greatest rock and roll musicians: . Stevie Wonder, who was blind 
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from birth, recorded more than thirty U.S. top ten hits and won twenty-
two Grammy Awards, the most ever won by a solo artist in history. 

ray Charles
 A multitalented blind black musician, 
the legendary Ray Charles became the first 
classically trained piano player to combine 
the distinctive sounds of gospel music with 
the often “spicy” lyrics of rhythm & blues, 
creating a new brand of music called “Soul”, 
which became enormously popular among 
both black and white audiences beginning 
in the late ‘50s. In secularizing certain 
aspects of gospel music (chord changes, song 
structures, call and response techniques, 
and vocal screams, wails, and moans) and 
adding blues based lyrics, he virtually invented a new genre of music.  
At age six he started to lose his sight from glaucoma .Charles was 
inducted into the Blues Foundation’s Hall of Fame in 1982.Charles 
was also inducted into the Rock and Roll’s Hall of Fame in its inaugural 
year 1986.

JOSE FELICIANO
 The name FELICIANO is 
synonymous with MUSIC and 
accordingly, this legendary musician 
has been called “the world’s greatest 
living guitarist.”
 Jose Montserrate Feliciano 
García (born September 8, 1945) 
is a Puerto Rican singer, virtuoso 
guitarist and composer, known for 
many international hits. He was born permanently blind owing to 
congenital glaucoma Besides his musical skills, Feliciano is known for 
his strong sense of humor. He constantly makes fun of people’s reactions 
to his blindness, and has even played practical jokes on friends and 
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family based on this. Once his then bass player, Ted Arnold, contrived 
to allow Feliciano to appear to be driving down a busy street, fooling 
some passing police. In a show he said, “I was going to dedicate this 
song to Jackie Kennedy but I can’t see her anywhere in the audience. 
His music talent to be celebrated as an international treasure in the 
world of music.

Sonny Terry
 Saunders Terrell, better known as Sonny 
Terry  was a blind blues musician. He was most 
widely known for his energetic blues harmonica 
style, which frequently included vocal whoops 
and hollers, and imitations of trains and fox 
hunts. He sustained injuries to his eyes and lost 
his sight by the time he was 16, which prevented 
him from doing farm work himself. In order to 
earn a living Terry was forced to play music. 
 Magic of sound for sight -MagikTuch to 
support visually impaired singers:

 Magik tuch’ in Delhi, set up by Navroze D Dhondy, chief executive 
of advertising company Creatiges, and George Abraham, chairman of 
Association for Cricket for the Blind in India, has plans to identify, 
groom and promote visually impaired singers from various parts of 
India. 



Tamil Nadu Journal of Ophthalmology Vol. 47, Issue. 1184

 “We want to create Stevie Wonders and Ray Charleses in our 
country,’’ says George Abraham, the chairman, who himself is a visually 
impaired person. The man who has pioneered blind cricket in India is 
now all charged up for his latest venture—promoting visually impaired 
aspiring musicians. ‘‘We don’t want to make the mistake of picking up 
people who don’t deliver. There’s no charity here. We want to create 
professionals,’’ says Abraham, ‘We want to manage the careers of these 
artistes so that they command a price, respect and demand in the 
market. In the next five years, we should see some Sonu Nigams and 
Kumar Sanus getting a run for their money.’’ 
 Among the singers who have assured Dhondy and Abraham of 
pitching in with their inputs are Usha Uthup, Shubha Mudgal, Palash 
Sen,  Sharon Prabhakar, Manna De and Ravindra Jain.
 The idea was born in February last year during a cricket series 
between India and Pakistan for the visually impaired. The Indian team 
had taken with them a blind singer Manju Magoo who enthralled the 
audience at a concert attended by ex-cricketer Zaheer Abbas, actor Sanjay 
Khan and his wife, and several Pakistani film stars, says Abraham, 
chairman, Association for Cricket for the Blind in India. Magiktuch 
was formed soon after that and then both Dhondy and Abraham have 
been travelling across the country, scouting talent and singers to be 
groomed for stage shows. They will have the opportunity to perform 
in the country and abroad as well. The screening conducted by Ustad 
Sultan Khan, Shibani Kashyap and others had initially short-listed 16 
candidates who grabbed the chance to croon alongside the Sami Sisters 
- Usha Uthup, Indira and Maya  at India Habitat Centre in Delhi. And 
the effect on showmanship after performing with Usha was immediate, 
adds Dhondy.. Clearly, the role models of these singers are blind artists 
such as Stevie Wonder, Ray Charles and India’s own Ravinder Jain 
and K C Dey. Currently, the company has 15 artists under its wings, 
including singers, keyboardists and mandolin players. They’ve been 
selected after auditioning 75 aspiring singers across cities.
 Most of the famous blind musicians are conscious of their inner 
capabilities and hence able to see everything as if all were visible to 
them and they had hardly ever felt that they had no vision. Let us 
cheer these visually impaired people to be more abled and talented.
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