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GUEST EDITORIALGUEST EDITORIAL

Ophthalmology Practice Pearls: Pitfalls and Patient 
Satisfaction Skills – Leading the way to Doctors’ 

Protection Act

Dear Members,
Greetings for the New Year!
 At the outset, I would like to offer my thanks and best wishes 
to the Editorial team of the Journal of TNOA headed by Dr. Chalini 
Madhivanan. They have done a commendable job in bringing out this 
renewed version which is at par with the best ophthalmic journals.
 An important issue at hand to be addressed is the recent 
condemnable attack on our colleague ophthalmologist in Maharashtra.  
As all of us are aware that this is not the first time a medical professional 
has been ill treated and subjected to such disgraceful acts. But, in spite 
of public outcry from time to time, nothing has been achieved, no action 
has been taken and no legislation has been passed. 
 Two things have to change in the current scenario: First, the public 
perception that people can get away after committing such criminal 
acts. Second, the government’s inaction in bringing the guilty to task 
and also in putting a deterrent in place which will prevent people from 
behaving irresponsibly.
 We, as doctors cannot be taken for granted and ill treated and we 
certainly cannot work in an atmosphere where there exists a possibility 
of being attacked, abused and humiliated. Medical professionals all over 
the country have worked hard to reach where they have. Our journey 
has never been one of shortcuts or settling for less. All we seek to do 
is to cure, provide comfort and help our patients. WE CERTAINLY 
DESERVE BETTER!
 Karnataka is the fifth state after Andhra Pradesh, Tamil Nadu, 
Punjab and Haryana to come out with a law exclusively to deal with 
such violence. On July 18, 2008, the Govt. of Tamil Nadu passed an 
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Ordinance No.3 of 2008. This has been welcomed by the Medical 
fraternity of Tamil Nadu. 
 The message that is to be learnt here is “Patient Satisfaction”. 
Accountability has become the buzzword of the ‘90s. More and more, 
physicians are compelled to show that they have acceptable levels of 
patient satisfaction.
 The key lessons to strengthen physician-patient relationships, 
improve patient satisfaction and enhance patient compliance are as 
follows: staff training, establish a sense of trust, effective patient-staff 
communication, uncover patients’ actual needs, think dialogue- not 
monologue, always follow up, and team work. 
 Developing a sense of trust with the patient is a crucial first step 
in any patient encounter. Always greet your patients by name. We 
must learn to be perceptive listeners and careful observers of small 
details that give us a glimpse into the lives of patients and enable us to 
understand their values, goals, challenges and interests over time.
 “Communication is the most important medical procedure that 
anyone in healthcare can do” says Maysel Kemp White, PhD, president 
and CEO of Healthcare Quality and Communication Improvement, an 
educational and consulting group for healthcare professionals. The Six 
Healthy Habits of Communication are: (1) Invest in the Beginning: 
Create rapport quickly. Elicit the patient’s concerns, and plan the 
visit together. (2) Elicit the Patient’s Perspective: Ask for the patient’s 
ideas. Determine his goal in seeking care, and explore the illness’s 
impact on his life. (3) Demonstrate Empathy: Be open to the patient’s 
emotions. Make an empathetic statement as well as conveying empathy 
nonverbally. (4) Invest in the End: Deliver diagnostic information 
in terms of the patient’s original concerns. Educate the patient, and 
involve him in the decision-making process. Then complete the visit. (5) 
Building Relationships: Make patients, family members and providers 
work as partners. (6) Treating the Patient as a Person: Welcome him to 
your world, and orient him to the care process. Create a partnership by 
offering empathy, respect, legitimacy and support. “The whole purpose 
of patient partnering is to make sure the patient feels they are a partner 
in their care….”
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 Adopting these communication techniques isn’t difficult if you 
practice diligently. “Choose one new skill, and practice it consciously 
for five weeks. It will become part of who you are.” says Kemp White. 
Effective salespeople always follow up with their customers on prior 
sales to determine whether they were satisfied with their solutions. 
Physicians should do the same by phone or e-mail. If you don’t have 
time to follow up yourself, have your staff call patients after their visits 
to ask how things are going, whether their goals are progressing and 
whether they would like to make another appointment to see you. 
 Developing strong patient relationships with high levels of 
satisfaction is challenging, but it is a realistic goal. The trust that 
evolves will create a foundation we can build on for years to come. 
However, good the infrastructure of the clinic or the hospital, if there is 
no HUMAN TOUCH, everything is lost.
 Webster illustrates both the importance and limitations of 
expanded patient satisfaction measurement in his comment: “The 
perfect health care delivery is a perfect outcome and a perfectly happy 
patient.” 
 By consistently connecting with your patients, you not only build 
bonds with them, but you make them ambassadors to your practice. 
This is critical because referrals come through word-of-mouth.
 In the context of the attacks on Medicare Professionals, I would 
like to quote the words of Barack Hussein Obama II, the 44th 
President of the united States of America- “.....This victory 
alone is not the change we seek. It is only the chance for us to 
make that change. And that cannot happen if we go back to the 
way things were.... It can’t happen without you, without a new 
spirit of service, a new spirit of sacrifice....”
Change? Yes we can!

 with best regards,

Dr. S.NATARAJAN
Aditya Eye Hospital, Bombay. 



Introduction:
 The name Femto came from a Danish word for the number 15. 
One femtosecond, the unit used to measure the speed of some chemistry 
reactions (or transient stages) is equal to 10 to the power minus 15.
 Femtosecond laser is an ultra-fast radiation that has a temporal 
resolution correspondent to the speed, or rate of some chemical reactions. 
With experiments utilizing this technique it is possible to observe atoms 
in molecules in the course of some chemical reactions in gases, liquids 
and solids, and also in catalytic processes and biological ones.
 “Femtosecond laser” is a laser that can produce a pulse of photons 
that is shorter than a nanosecond.  (A nanosecond is 1000 femtoseconds). 
The ultrashort-pulse laser represents a major advancement in cutting 
technology.  By ionizing the material being cut, removing it atom by 
atom, the cutting technique allows precise machining of everything, 
from steel to tooth enamel and to very soft materials like heart tissue.
 Each pulse of this machining system is extremely short, lasting 
just 50 to 1,000 femtoseconds (or quadrillionths of a second). These 
ultrashort pulses are too brief to transfer heat or shock to the material 
being cut, which means that cutting, drilling, and machining occur 
with virtually no damage to surrounding material. Furthermore, this 
revolutionary laser can cut with extreme precision, making hairline 
cuts in thick materials along a computer-generated path.
 With each short pulse of femtosecond  laser cutter, material is 
heated to temperatures far beyond the boiling point, producing an 
ionized plasma, while leaving surrounding material cool. The pulse 
deposits its energy so quickly that it does not interact at all with the 

Sub Bowman’s Keratomileusis -
Femtosecond Laser

Dr. S. Bharti
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plume of vaporized material, which would distort and bend the incoming 
beam and produce a rough-edged cut. The plasma plume leaves the 
surface very rapidly, ensuring that it is well beyond the cut edges before 
the arrival of the next laser pulse. And because only a very thin layer 
of material is removed during each pulse of the laser, the cut surface is 
very smooth and does not require subsequent cleanup.

 A conventional infrared laser (wavelength 1053 nanometers 
and pulse more than 1 nanosecond) causes jagged edges and drag. 
Femtosecond laser with same wavelength with a pulse of 350 
femtoseconds creates a clean cut and no slag.
 The first commercially available femtosecond lasers for tissue 
processing were oscillator-amplifier systems, a term that denotes a two 
step process. These lasers begin the cutting process by generating short 
femtosecond pulses. However, their energy expenditure is too low to 
achieve photodisruption or photoablation, so an amplifier strengthens 
the pulses to the desired degree of pulse energy, in the range of 
microjoules. This amplification step enables the cupping of the corneal 
tissue. These two step systems had two primary disadvantages: they 
were expensive and  complicated to operate. Their calibrations were 
very sensitive to the environment, such as changes in temperature and 
humidity and to any physical movement of the machine. This is why 
the original oscillator-amplified lasers were not usable .
 Today’s oscillator-amplified femtosecond lasers have changed with 
development and now are what designers refer to as plug-and-play. 
They are designed as so called industrial laser systems and do not have 
the same sensitivities as their predecessors.

Dr. S. Bharti - Sub Bowman’s Keratomileusis Femtosecond Laser
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New femtosecond technology:
 Today’s femtosecond laser’s oscillator technology has advanced 
beyond the point of needing an amplifier. Engineers of the FEMTO 
LDV femtosecond surgical laser(Ziemer Group AG, Port, Switzerland), 
have strengthened the focus of the optics and increased the laser’s 
repetition rate in order to decrease the threshold for photodisruption. 
In simpler terms, the laser uses less energy per pulse to cut the tissue, 
in the range of tens of nanojoules. These advancements eliminated the 
need for an amplifier, thus reducing the number of components of the 
original FEMTO laser and making this new version simpler to operate 
as well as more compact, affordable and reliable. Furthermore, because 
it delivers lower pulses of energy, the FEMTO LDV laser is much more 
gentle on the corneal tissue that surrounds the ablation site. 
 The amount of tissue disruption correlates with the strength 
of each laser’s pulse energies. Thus, the oscillator systems that use 
less energy cause less tissue disruption and are a little more precise 
than other types of lasers, but they also use a smaller focal point  and 
therefore must deliver many more treatment pulses to photoablate the 
same sized area . Consequently, lasers with small focal points require 
longer ablation times or else higher rates of repetition.
 Thus, oscillation femtosecond lasers have repetition rates in the 
megahertz regime, whereas  amplifier systems have repetition rates in 
the range of kilohertz.

High Numerical Aperture
 The focal spot size of a laser’s beam depends on two factors: 
the optic’s focal length (the shorter the focal length, the smaller the 
focus) and the diameter of the original laser beam or the focusing lens, 
respectively (the larger the original beam’s diameter, the smaller the 
focal spot size). The relationship of the lens’ diameter to the beam’s focal 
length is the numerical aperture (NA) of the optical system. A high NA 
denotes a large-diameter lens and/or a short focal length. If you want 
the beam’s focus to be very small, you have to use a very short focal 
length, which necessitates a short working distance from the eye. A 
larger, more comfortable focal length requires a large-diameter lens. All 
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femtosecond lasers that work with an amplified system have relatively 
low NAs, in the range of 0.3 (the diameter of the lens over the focal 
length), but they have a working distance of several centimeters. The 
FEMTO LDV laser has a very large NA and a very small focal volume. 
Its focal length is about 1 mm, which is very close to the eye. For this 
reason,all of the laser’s optics have to be contained in the headpiece 
that delivers the laser pulses to the patient’s eye.

Scanning Time
 The typical amplified lasers deliver their pulses line by line in either 
a horizontal or a spiral pattern, each within a circular ablation zone. 
This pattern is achieved by two moveable mirrors that are controlled 
by a motor. The state-of-the-art approach for controlling the ablation 
pattern is with pulses delivered with a 10- to 200-kHz repetition rate. 
The system delivers one pulse every 5 to 100 microseconds, which allows 
it time to control every single pulse. A megahertz repetition rate leaves 
only nanoseconds between each pulse, and no scanner technology is 
fully able to handle such a  high repetition rate. The LDV system uses 
a single internal unit to generate a line of multiple pulses.
They are delivered so quickly that the naked eye cannot distinguish 
individual pulses; the operator sees only a line of ablation inside the 
cornea. Ziemer calls this technology of generating a line quickly as fast 
scan. 
 The LDV system uses a single internal unit to generate a line of 
multiple pulses in a process called fast scan.This line has a length of 
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less than 1 mm and a diameter of a single laser spot,which is less than 
1 μm. In contrast to the amplified lasers, where the ablation zone is 
scanned spot by spot, the LDV’s scanning delivers the ablation zone 
line by line, in a process called slow scan
 This line has a length of less than 1 mm and a  diameter of a single 
laser spot, which is less than 1 μm. In contrast to the amplified lasers, 
where the ablation zone is scanned spot by spot, the LDV delivers the 
ablation zone line by line. This process is called slow scan.
 Important feature of the oscillator concept is its low-pulse energy, 
which reduces the size of the cavitation bubbles formed during the 
cutting process. The smaller bubbles allow surgeons to position the cut 
more precisely.

Flap thickness
 In general, femtosecond lasers  produce a much more reliable 
flap thickness compared with mechanical microkeratomes. We have 
experienced cases with these microkeratomes in which we could not 
proceed with the excimer ablation because the resulting stromal bed 
was too thin. This issue never occurs with the FEMTO LDV, because 
its distribution is very tight. Our standard flap thickness is 110 μm, 
and we have never cut beyond ±10 μm of a flap’s target.
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At 1 month after LASIK, the thickness of a flap (as measured by OCT) was 109 ±3.7 μm 
(range, 101 to 116 μm).

Sub-Bowman’s Keratomilleusis (SBK) & Lepto-LASIK

 The FEMTO LDV  was used to make 90.0-μm flaps in 20 eyes 
undergoing primary LASIK surgery and no major complications was 
experienced, only a small number of minor ones and more importantly, 
each surgery was completed fully. According to pachymetry the flap 
thickness in the right eyes was 90.0 ±5.5 μm, and in the left eyes, it 
was 90 ±4.6 μm. Three flaps were thicker than 100 μm (the thickest 
was 107 μm) three flaps were between 71 and 80 μm, and one flap was  
thinner  than 70 μm (67 μm). The extremely thin flap was lifted and 
repositioned without tearing or even wrinkling it and this is a testimony 
to the machine’s efficacy. (Remember that epithelium is 55-60 μm and 
if the flap thickness is 90 μm the stroma in this flap is approx 35 μm).
 The average flap diameter was 9.12 mm (range, 8.0 to 10.0 mm), 
with a standard deviation of 0.20 mm. The length of the flaps’ hinges 
was 4.0 mm (aimed 4.2 mm) on average (range, 2.0 to 5.2 mm), and the 
standard deviation was 0.40 mm.

Flap Displacements

 Flap displacement is much more rare with the femtosecond laser 
than with a mechanical microkeratome because of the angle of the cut. 
Mechanical microkeratomes approach the cornea at approximately 26º 
angle, but a femtosecond laser cuts at 70º. Moreover, flap displacements 
always occurs in eyes that are very dry. 

Dr. S. Bharti - Sub Bowman’s Keratomileusis Femtosecond Laser
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Patient recovery
 Although some surgeons place a lot of importance on the strength 
of the laser’s energy delivery, we believe the true measure of a laser’s 
efficacy is how violently it disrupts corneal tissue. Therefore, it is clear 
that a laser with a low energy expenditure per pulse (such as the LDV) 
creates less mechanical trauma to the cornea compared with a laser with 
a high output of energy per pulse (such as the IntraLase). Thus, flap 
healing and visual acuities after FEMTO LDV cuts are quite comparable 
to what we have seen with the latest mechanical microkeratomes. All of 
our patients achieve UCVAs of between 20/20 and 20/25 on postoperative 
day 1. We have not seen any incidence of transient light sensitivity, 
as some of  IntraLase patientshave experienced, and LDV eyes have 
much less rednessand bleeding in the conjunctiva. We attribute these 
superior outcomes to the LDV’s oscillator technology and smaller 
cavitation bubbles, which seem to preserve corneal tissue better than 
other devices.

Conclusion
 The Femtosecond laser produces flaps with a very small deviation 
in thickness compared with different types of microkeratomes. Also, 
the FEMTO LDV creates flaps of the same thickness between the right 
and left eyes, whereas mechanical microkeratomes always create7- 
to 10-μm thinner flaps in the left eye. The FEMTO LDV has a quick 
learning curve.
 Compared with the flap-cutting outcomes of available mechanical 
microkeratomes, the FEMTO LDV laser produces thinner flaps and a 
flap thickness that is more predictable.
 Other parameters, such as the width of the flap’s hinge, are also 
more predictable, thus allowing the surgeon more control of the cut. 
Like any surgical device, the FEMTO LDV involves a learning curve. 
Surgeons quickly learn to operate it with minimal problems and most 
complications are easily corrected. In cutting  thinner flaps, the surgeon 
preserves more corneal tissue, farther away from the 250-μm ectasia 
barrier. This makes the flap procedure safer and enables surgeons to 
treat higher degrees of ametropia.
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Introduction:
 Ectopia lentis (subluxation of lens) signifies partial displacement 
of crystalline lens or cataractous  lens  from its central position in the 
pupillary area. The surgical management of subluxated cataract or 
crystalline lens is a real challenge for the ophthalmic surgeon. With 
better surgical techniques, instrumentation and better understanding 
of the fluidics, the surgeon is able to perform a relatively safe surgery 
in the presence of  zonular  dehiscence.
 Suspensory ligament of zonules, or  zonules of Zinn are composed 
of cysteine rich glyco- proteins.  Fibrillin is the main component. 
Deficiency of cysteine or a defective fibrillin gene can cause zonular 
weakness in congenital diseases.  Zonular damage and dehiscence occur 
in the acquired subluxations.

Fig 1: Congenital Subluxation of Crystalline Lens

Management of Subluxated Lenses
Dr. Shreesh Kumar, Dr. D. ramamurthy

Medical Superindent, THE EYE FOUNDATION, D.B. Road , Coimbatore - 641 002
Tel: +91-422-2544242 , 2544243, 4366634, 4366644 / Fax: +91-422-2542702
Email: eyefoundation@vsnl.net / theeyefoundation@vsnl.net    Web: www.theeyefoundation.com
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Etiology :
 Subluxation of lens may be congenital or acquired. Congenital 
subluxation of lens can have ocular or systemic associations.   

Etiology of subluxated lenses
(A) Isolated ocular abnormality
 Aniridia
 Ectopia lentis et pupillae
 Simple ectopia lentis 
 Spontaneous late subluxation of lens 
 Uveal coloboma 

(B) Associated with heritable systemic syndromes
 Marfan’s syndrome 
 Homocystinuria
 Weil – Marchesani syndrome
 Ehlers - Danlos syndrome 
 Sulfite – oxidase deficiency 
 Hyperlysinemia
 Reiger’s syndrome
 Oxycephaly
 Crouzon’s syndrome 
 Sturge-Weber syndrome

(C)  Acquired Causes
  Mature or hypermature cataract
 Trauma
   Traumatic subluxation 
   Surgical  trauma.
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Mechanical stretching of zonules
   Buphthalmos
   High Myopia
   Staphylomas
   Perforated large central corneal ulcer
 Mechanical pull on zonules
   Cyclitic membrane
   Intraocular tumors
   Retinal detachment
   Eale’s Disease
 Zonular degeneration
   Uveitis
   Chalcosis
       Prolonged silicone oil tamponade
       Pseudo-exfoliation 

Management:
 A thorough ocular examination including a cycloplegic refraction, 
slit lamp examination and detailed fundus evaluation should be done 
to assess the extent of subluxation to plan on treatment approach. Slit 
lamp evaluation is important in assessing the extent of subluxation:Look 
for iridodonesis, phacodonesis, lens edge and zonules, relatively deep 
or an irregularly deep anterior chamber. If the lens is clear, look for 
irregular red reflex, displacement of “y”sutures, high refractive error. 
Intra ocular pressure recording (IOP) and gonioscopy are to be done.
 Systemic evaluation is important. A thorough family history, 
complete cardiovascular evaluation, musculoskeletal evaluation may 
be needed in Marfan syndrome. In doubtful cases, sodium nitroprusside 
test (urine) for homocystinuria must be done before subjecting the case 
for general anaesthesia.

Dr. Shreesh Kumar - Management of Subluxated Lenses
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Management of clear subluxated lens:

Conservative approach:
 A minimally subluxated crystalline lens requires only observation. 
If the subluxation causes visual disturbance due to induced astigmatism 
or myopia it needs thorough evaluation. Here the management includes 
a cycloplegic refraction, subjective acceptance, observation of undilated, 
aphakic and phakic portions to ascertain whether  the patient has got 
unilateral diplopia or confusion. Appropriate spectacle correction with 
aphakic glasses, contact lens or prisms can be prescribed.
Medical management includes prescription of dilating drops to increase 
aphakic gap. Miotics should be used with caution as they pose the 
danger of pupillary block. Argon or Nd:YAG laser iridoplasty can be 
tried to enlarge the aphakic portion of pupil.

Fig 2 : Subluxation in Marfan’s Syndrome

Surgical Approach

Indications:
 Progressive subluxation of crystalline lens
 Unsatisfactory visual correction / poor best corrected visual   
 acuity.
 Secondary glaucoma.
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 Intolerance to contact lenses 
 Subluxation progressing to dislocation  

Lensectomy (Pars-plana / Limbal route)
 In patients with more than 4 clock hours of subluxation lensectomy 
is preferred. A pars-plana approach is better than limbal approach. 
After lensectomy, anterior vitrectomy is done and if the patient is more 
than 2 years of age a scleral fixated IOL is placed. Children less than 
2 years are usually left aphakic, especially in bilateral cases. Post-
operative contact lenses are used in unilateral or bilateral cases less 
than 2 years of age to prevent amblyopia.
 In all these patients follow up and visual rehabilitation is very 
important . Complications like glaucoma, IOL decentration, cystoid 
macular edema, retinal detachment and epiretinal membrane has to 
be identified and treated promptly and amblyopia management is an 
important consideration.

Phaco-aspiration / Irrigation & aspiration:
 If the subluxation is less than 4 clock hours, phaco-aspiration or 
irrigation / aspiration can be tried with the help of capsular tension 
rings (CTR). In more severe  subluxation, modified CTR, like Cionni’s 
M-CTR with one or two eyelets attached to the central ring is used and 
a posterior chamber IOL (PCIOL) placed in the capsular bag.

Management of  Subluxated Cataract:
 A subluxated cataract in an eye with visual potential is an 
indication for surgical intervention. The choice of surgery depends on 
the degree of subluxation.
 Numerous options exist in the management of subluxated 
cataracts. Phacoemulsification with the proper use of capsular 
stabilization device can give excellent results. In severe cases either 
an intracapsular cataract extraction (ICCE) or a posterior approach 
like pars-plana lensectomy and vitrectomy with scleral fixation of IOL 
gives good results.

Dr. Shreesh Kumar - Management of Subluxated Lenses
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CAPSuLAr TENSION rING(CTr):

Mechanism of Capsular tension ring :
 A capsular tension ring can serve dual purpose. It can provide 
support during cataract removal and  it can also act as a device for 
long term IOL stabilization and centration. The diameter of CTR is 
larger than that of capsular bag, the centrifugal forces exerted by the 
ring expand the capsular equator and buttress the weak areas and 
provide equal distribution of support to the entire capsular bag. As the 
capsular bag circular contour is maintained, this helps maintaining the 
enhanced zonular support. The CTR also passes tension from existing 
zonules and redistributes the forces to the remaining weaker zonules 
and thus stabilizes the entire zonular apparatus.
 Other advantages of CTR are, it stretches the posterior capsule 
and thus prevents wrinkling and also to some extent prevents the 
migration of lens epithelial cells from the equator towards the centre. 
This reduces the incidence of posterior capsular opacification (PCO).
 Standard CTRs do not recentre a severely subluxated capsular 
bag, or prevent progressive zonular loss. In such situations scleral 
fixation devices such as modified CTR (M – CTR) or capsular tension 
segments (CTS) must be used.

Table 1. Mechanics of CTr
•  Buttresses area of weak zonules
• Recruit and Redistribute tension from existing zonules
• Support and expansion of capsular equator
•  Re-centration of capsular bag (in mild cases)

Current endocapsular devices:

Standard capsular tension ring :
It was Hara et al, Nagamoto and Bissen Miyajima who first introduced 
endocapsular devices in the year 1991. This was further developed 
by U.F.C.Legler and B.M.Witschel and presented at a symposium on 
cataract, IOL and refractive surgery  (1993, ASCRS  meeting at Seattle, 
Washington).
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 The standard CTR in made of polymethyl methacrylate(PMMA) 
material and has an oval shaped cross section with eyelets at both 
free ends. It is a compressible circular ring with two smooth edged end 
terminals.

Fig 3 : Standard capsular tension ring

 CTR is manufactured by Morcher GmbH (Strettgarf, Germany) 
and Ophtek (Groningen, The Netherlands ) and is US-FDA approved.
 The Morcher ring also known as Reform ring comes in three 
different sizes based on the uncompressed diameter.

Type 14, Mr – 1400, For Normal Eyes

Expanded 12.3mm, Compressibility 10.0mm, Axial Length < 
24mm

Dr. Shreesh Kumar - Management of Subluxated Lenses
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Type 14A, Mr – 1410, For Highly Myopic Eyes Expanded 14.5mm, 
Compressibility 12.0mm, Axial Length < 28mm

Type 14c, Mr – 1420, For Normal or Myopic Eyes Expanded 
13.0mm, Compressibility 11.0mm, Axial Length 24 - 28mm

Fig 4 :  Morcher CTRs

Selection of Capsular ring Size:
 Selection of  CTR size is based on capsular bag dimensions. A 
large capsular bag usually requires a larger ring. 13mm ring is being 
most commonly used. White to white corneal measurement and axial 
length can be used as a rough guide in the selection of CTRs. It would 
be appropriate to use a larger CTR in adults involving highly myopic 
eyes.
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Modified capsular tension ring (M- CTr):
 The standard CTR is unable to provide adequate intraoperative 
support and centration of the bag in grossly subluxated cataracts or 
lenses. Cionni developed modified CTR (M-CTR) (Morcher – GmbH) 
called Cionni ring in the year 1998. This ring provides a solution to 
extensive zonular deficiency / damage or progressive zonular damage 
by allowing the surgeon to anchor the capsular bag to the sclera.

   Single Eyelet    Double Eyelet
Fig 5 : Cionni’s Modified capsular tension Ring (M- CTR)

 It has an open ring design; with one( model I-L or I-R) or two 
(model 2-L) fixation eyelets attached to the central ring. The eyelet 
allows the ring to be sutured to the sclera, protrudes 0.25mm forward 
from  the body of the ring and then sits anterior to the anterior capsular 
rim and  allows maintenance of capsular bag integrity on suturing 
to the sclera. A 9 - 0 prolene is preferred over 10 - 0 prolene as the  
incidence of breakage is less with the former. The requirement here is 
an adequately sized rhexis to prevent iris chaffing, pigment dispersion 
and chronic uveitis.

Capsular tension Segment (CTS)
 The CTS is a partial ring of 90-120 circumferences and is made of 
PMMA. It has a radius of 5mm and an anteriorly positioned fixation 
eyelet like M- CTR. This was designed by Ahmed in 2002 and was 
manufactured by Morcher GmbH. 

Dr. Shreesh Kumar - Management of Subluxated Lenses
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 CTS is designed for cases with profound zonular insufficiency. 
The CTS provides support in the transverse plane when sutured to the 
scleral wall. When circumferential support is needed, a CTR may be 
implanted in conjunction with an already positioned CTS.
 The CTS in available in 3 sizes(radii of curvature) 4.5mm, 5mm 
and 5.5mm.

what device to use:
 The choice of endocapsular support device depends mainly on the 
nature of zonular weakness, degree of zonular loss, and the extent of 
zonular instablity.
 CTRs are indicated in cases of mild, generalized zonular weakness, 
or in small localized zonular dialysis of less than 3-4 clock hours.
 In more advanced or progressive cases of zonular instability, the 
Cionni M- CTR or the CTS is indicated.

Table 2. Comparison of CTr, M-CTr and CTS
CTr M-CTr CTS

Requires continuous 
curvilinear capsulorhexis

Yes Yes No

May be placed prior to lens 
removal

With 
difficulty

With 
difficulty

Yes

Use with anterior capsule tear No No Yes
Use with posterior capsule 
rent

No No Yes

Use with large zonular dialysis 
(more than 8 clock hours)

No Yes Yes (multiple 
segments)

Use in progressive zonulysis No Yes Yes
Allow for suture fixation to 
sclera

No Yes Yes

May be easily removed from 
eye if needed

No No Yes

Cortical removal difficulty Yes Yes No
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when to place the ring:

Table 3. Timing of CTr Insertion

Prior to phaco

Offers better nuclear stability for phacoemulsification

More difficult with dense lens (higher risk of iatrogenic zonular 
damage) After phaco/cortical removal

Use iris hooks during phaco/cortical irrigation and aspiration

Risk of iris hook dislodgment (subsequent tears)

CTS may be inserted at any time due to atraumatic entry.
Management of subluxated cataractous or crystalline lens:
Proper technique of phacoemulsification with appropriate capsular 
stabilizing devices can allow good results in the hands of experienced 
surgeon. 
Mild subluxation less than 3 clock hours or 90º subluxation or 
less than one quadrant zonular disruption for soft cataracts or 
clear crystalline lens: following steps should be attempted. 

Fig 7 : Mild Subluxation
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• Make a large rhexis 
• Gentle hydroprocedures.
• Minimal rotation of the nucleus to minimize zonular stress.
• High molecular weight visco-elastic substances
• Decrease vaccum, flow rate and irrigation levels (slow motion phaco) 

to prevent undue turbulence in anterior chamber  and zonular 
disturbance.

• In-the-bag insertion of IOL with haptic tamponading the area of 
dialysis/ subluxation.

• Use the stop and chop or direct chop technique for minimal 
manipulation in moderately dense cataracts, or in clear lenses – in 
the bag phaco-aspiration or irrigation & aspiration is done.

Moderate subluxation 3 to 5 clock hours, up to 180º subluxation 
more than one quadrant of zonular disruption.

Fig 8 : Moderate Subluxation

• Phacoemulsification / phaco-aspiration with in-the-bag  fixation of 
IOL with standard CTR is preferred. Following additional points 
have to be kept in mind.

• Capsular staining helps to improve visualization of anterior capsule 
and its rim.
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• Using forceps helps in getting adequate sized rhexis.
• A thorough anterior vitrectomy in case of vitreous disturbance during 

any stage in surgery.
• Standard CTR can be inserted at any steps of surgery.
• In the bag phaco-aspiration / irrigation aspiration is preferred and 

tangential traction applied rather than centripetal traction while 
aspirating cortex.

• In the bag fixation of IOLs of adequate size.
• Capsular retractors (capsular stabilization device) can be used, which 

in nothing but an elongated titanium hook to support the peripheral 
capsular fornix.

Fig 9: Capsular stabilization device-elongated titanium hook 

Even Iris hooks can be inserted after making 4 side ports at 2 ,5, 7 and 
10 O’clock positions.
Capsular retractors provide excellent capsular support during the 
procedure and aspiration of cortex becomes easier when compared to  
CTRs as cortex can get trapped behind CTRs.

Severe subluxation (5 to 7 clock hours of subluxation)
Careful phacoemulsification with IOL implantation can be attempted 
with the help of a combination of capsular support systems like capsular 
retractors or iris hooks with fixation of capsular bag with modified CTR 
(M- CTR) of Cionni with one or two fixation eyelets or capsular tension 
segment with or without standard CTR.

Dr. Shreesh Kumar - Management of Subluxated Lenses
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Fig 10a : Advanced Subluxation          Fig 10b :Cionni ring implantation

Fig 10c :Centered IOL

In severe zonular dialysis, in case of a hard cataract ICCE with anterior 
vitrectomy and  SFIOL is most commonly performed and in case of 
soft cataracts pars plana lensectomy with vitrectomy and SFIOL  
implantation is done.

Fig 11a : Severe Subluxation with tilted Equator  Fig 11b :Rail Road Technique
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Fig 11c :SF IOL in situ

Conclusion:
Subluxated lenses or cataracts have always posed a great challenge to 
the operating ophthalmic surgeon. Satisfactory results can be achieved 
by a thorough pre-operative evaluation, prompt execution of appropriate 
surgical technique, instruments and careful follow – up. 

references:

1. Hara T, Yamada Y. “Equator ring” for maintenance of the completely circular 
contour of the capsular equator after cataract removal. Ophthalmic Surg 
1991; 22(6):358 – 9.

2. Nagamoto T, Bissen Miyajima H. A Ring to support the capsular bag after 
continuous curvilinear capsulorrhexis. J. Cataract Refract Surg 1994; 20(4): 
417 – 20.

3. Nishi O, Nishi K. Preventing posterior capsule opacification by creating a 
discontinuous sharp bend in the capsule. J. Cataract Refract Surg 1999; 25 : 
521 – 26.

4. Menapace R, Findl O, Georgopoulus M. The capsular tension ring: designs, 
applications and techniques. J Cataract Refract Surg 2000; 26(6): 868 – 912. 
Review.

5. Vaas C, Menapace R, Findl O. Prediction of pseudophakic capsular bag 
diameter based on biometric variables. J. Cataract Refract Surg 1999; 25(10): 
1376-81.

6. Cionni RJ, Osher RH, Management of proformed zonular dialysis or weakness 
with a new endocapsular ring designed for scleral fixation. J. Cataract Refract 
Surg 1998;24(10):1299-306.

Dr. Shreesh Kumar - Management of Subluxated Lenses



 Abstract: A five year old patient presented to us with shaking 
of eyeballs since birth. She was noted to have a periodic alternating 
nystagmus (PAN) and a dense posterior subcapsular cataract in her 
right eye. Review of her old neuroimaging records revealed bilateral 
dural sheath ectasia of the optic nerve. The patient underwent cataract 
surgery with IOL implantation in her right eye with minimal visual 
gain. The association of dural sheath ectasia with PAN and the role of 
neuroimaging in atypical cases of congenital PAN is discussed.
 Periodic alternating nystagmus is a conjugate horizontal jerk 
nystagmus that periodically reverses its direction resulting in a variable 
head posture. The problem occurs in a number of conditions including 
acquired neurological lesions, albinism, transient visual loss and may 
also be congenital. To the best of our knowledge, the association with 
dural sheath ectasia has not been reported 
 A five year old female patient presented to us with complaints 
of shaking of the eyes since three months of age. There was history of 
poor vision and abnormal head posture noted since the child was two 
years old. On examination, the patient had a visual acuity of 1/60 OD 
and 6/12 OS with a refractive error of -7.0/-1.5 x 180. The right eye had 
a dense posterior subcapsular cataract. A relative afferent pupillary 
defect OD was noted.

CASE rEPOrT:
 The patient had a horizontal symmetric conjugate nystagmus with 
a shifting null zone suggestive of periodic alternating nystagmus. The 
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head posture for distance and near fixation kept changing at periodic 
intervals of 2-3 minutes. Fundus examination revealed a tilted disc 
in the left eye together with myopic changes. The right eye fundus 
was hazily seen with the indirect ophthalmoscope and showed an optic 
disc coloboma. Systemic examination was within normal limits and the 
child had milestones appropriate for her age. 
 The patient had undergone a CT and MRI scan of the brain and 
orbit elsewhere at the age of 10 months for nystagmus, which revealed 
bilateral optic nerve meningocoele (Fig 1a, b). No other abnormalities 
were noted in the brain parenchyma. No comment was made about the 
fixation response of the patient in the old records.

Fig 1a: CT scan of the orbits taken at 10 months of age showing hypodense lesions in both 
the optic nerves, right larger than the left.  

Fig 1b: T1 weighted saggital MRI taken at 10 months of age showing CSF intensity lesion 
around right optic nerve suggestive of optic nerve meningocoele.

The patient was taken up for right eye lens aspiration with primary 
posterior capsulorrhexis and PC IOL implantation under general 
anesthesia. There was however minimal visual gain following surgery. 
Optic disc coloboma was confirmed on a post-operative fundus 
examination. 
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Comments:
Optic nerve meningocoele, otherwise known as dural sheath ectasia of 
the optic nerve is a condition caused by saccular dilatation of the optic 
nerve sheath and has been associated with neurofibromatosis type 1, 
hypermetropia and choroidal folds. There is no commonly accepted 
treatment for the same and the condition is thought to be largely 
stable. Optic nerve sheath fenestration has been tried in patients with 
progressive visual loss.
Our patient also had a dense posterior subcapsular cataract, and it 
was decided to proceed with cataract extraction with a guarded visual 
prognosis. Neuroimaging was not repeated as there was no evidence of 
progressive vision loss, disc edema or neurological signs. The case thus 
gives a rare combination of multiple ocular pathologies and underscores 
the importance of a careful evaluation in patients with suspected 
congenital PAN. It is important to note that bilateral visual loss itself 
can cause PAN and a careful search for the aetiology is mandatory. 
We are unsure if vision loss was responsible for PAN. No records of 
previous visual acuity were available and we had to rely entirely on the 
history given by the patient’s mother. 
We recommend neuroimaging in patients with PAN when there 
is uncertainity about the onset of nystagmus/visual loss. It is also 
important to look for atypical features. The visual benefits of ophthalmic 
surgery should be carefully weighed in such patients, where the relative 
contribution of each lesion to the visual loss remains uncertain. 
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Definition 
 Sclerokeratoplasty is the use of a corneoscleral graft of varying 
size (>11 mm) to treat those treatment resistant diseases of the cornea 
that result in dissolution of tissue and the production of anatomic 
defect that is incompatible with continued survival of the globe. This 
definition is adopted from Taylor and SternÂs paper from 1980.

Historical background 
 Sclerokeratoplasty was first described by Girard in 1956 at 
the meeting of Pan-American Association of Ophthalmology. In the 
literature however, Barraquer is usually given the credit for describing 
the surgery. In 1961, Barraquer published an article about his experience 
with the procedure, which he called a variation of total penetrating 
keratoplasty. In Taylor and SternÂs paper in 1980, they described their 
experience with 50 cases of reconstructive keratoplasty, a few of which 
were sclerokeratoplasty. In 1998, Panda et al. published 2 articles of 
the use of sclerokeratoplasty for treatment of refractory corneal ulcer 
and anterior staphyloma.

Indications 
 The goals of the procedure are three fold. The procedure can 
maintain or provide structural integrity of the globe. It can remove or 
debulk the diseased corneal and scleral tissue. And when needed, the 
removed tissue can be used for diagnostic purpose.
 Clearly, this is a radical surgery that should not be taken lightly. 
Indications for the procedure are listed here: Infection (bacterial, 
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viral, fungal or parasitic); trophic ulcers; PUC, where the cornea and 
sclera are melting relentlessly. In addition, any condition that result in 
damage to the anterior segment that cannot be repaired by ordinary 
means (corneal transplant).

Technique 

Donor preparation:
  You need an entire globe or a corneoscleral button mounted on 
artificial anterior chamber. Partial thickness groove is made at 13 mm 
.The lamellar dissection in the sclera is carried out towards the limbus 
all around with crescent blade. At the onset of clear zone (surgical 
limbus) the anterior chamber is entered with a sharp blade. The incision 
is completed with corneal scissors all around. Care is taken to ensure 
the trabecular mesh work is included in the donor button .Trauma to 
the trabecular meshwork of donor is minimised .This is very essential 
step to prevent post-operative glaucoma (as shown in Figure 1 ).

Fig. 1: Sclero-corneal button dissection

recipient preparation:
  Complete conjunctival peritomy is performed. Bipolar cautery is 
used to coagulate large vessels. The diseased corneal tissue along with 
the sclera is removed as described in the donor preparation.
 Donor eye button is placed over the recipient and rotated for 
optimal fit. (The cornea is horizontally oval in most of the cases. So the 
donor button is also placed in such a way).The donor is sutured in place 
with 16 to 20 interrupted sutures of 10-0 nylon. Tissue glue has also 
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been described to fix the donor. Minimal viscoelastic agents are used. 
The anterior chamber is formed with air to maintain the space and 
keep the iris away from the donor trabecular meshwork. Conjunctiva 
is closed over the donor with interrupted vicryl sutures.

Fig. 2: Perforated Mooren’s Ulcer

Post –op management:
 Topical antibiotics and steroids are the mainstay. The steroids are 
forever to prevent the rejection. Addition of topical immunomodulators 
like Cyclosporine and Tacrolimus can be added. In one eyed patients 
systemic immunosuppressant should be considered.
 These patients are prone for corneal epithelial defects as the large 
graft involve denervation of the entire cornea.Liberal use of Lubricants 
is usually enough to take care of epithelial problems. If condition is 
indolent, tarsorrhaphy should be considered.

Fig. 3: Post-operative 7 months
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Potential Post-op Complications 
 Possible post-operative complications are glaucoma, hypotony, 
graft rejection, continued disease process, and refractive error.
 Glaucoma after sclerokeratoplasty is likely due to alteration or 
damage to the angle structures. Apart from medical management, 
GDD (glaucoma drainage devices) and cyclodestructive procedures are 
advocated to control the IOP.
 Taylor and Stern recommended cyclodialysis when it was still 
performed as the procedure for glaucoma. 
 Cohen, Kenyon and Dohlman described using iris tightening suture 
as a technique to prevent anteriorisation of the iris and subsequent 
angle closure in PK, which can be applied here. 
 Cobo et al performed lamellar dissection of the sclera in both the 
host and the donor, thus avoiding the injury to the recipient trabecular 
meshwork during the surgery.
 Hypotony is also a potential complication, but is less frequent 
compared with elevated intraocular pressure. Some of these eyes have 
sustained damage, which results in ciliary shutdown before the surgery. 
And obviously sometimes, there can be wound leak.

Fig. 4: Perforated Mooren’s Ulcer

 Report about the frequency of graft rejection is variable. In the 
original 12 patients described by Girard, he described all 12 as having 
opaque cornea from rejection within one year, but he stressed that all of 
the eyes were viable. In contrast, in Panda et al series of ten patients, 
only one had a rejection episode over one year post-operative which 
was successfully treated.
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 Recurrence of the underlying condition can be a problem because 
of the medical condition or if the infection is poorly controlled. The 
transplanted tissue is subjected to the same condition and likely will 
have the same consequence if the underlying condition is not treated.
 In the study of sclerokeratoplasty for refractory bacterial ulcers by 
Panda et al., patients received concomitant broad spectrum systemic 
and topical antibiotics and none of the 10 patients had recurrence of 
their ulcer.

Fig. 5: Sclerokeratoplasty 3 months post-op

Refraction, though a minor problem for patients with these severe 
problems, can still be debilitating in the long run. The difficulty with 
refraction lies in the inability to predict the correction after surgery. 
Interestingly, astigmatism did not seem to be a major concern, perhaps 
due to the rigidity of the graft provided by the scleral rim.

Prognosis 
Prognosis after sclerokeratoplasty is good, especially when considering 
the alternatives: endophthalmitis, enucleation, evisceration, or phthisis. 
Patients may require further interventions, but the eyes generally 
remain viable. Important factors in the prognosis are the underlying 
conditions and their treatment.

Summary 
Sclerokeratoplasty is a justifiable procedure when the ocular condition 
is so severe that other treatment modalities appear futile. Post-
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operative complications must be anticipated and steps should be taken 
to prevent them. Most importantly, the underlying condition must be 
treated concomitantly. 

Authors comments:
In our small series of 5 patients with 18 months follow up, there is no 
glaucoma in the post operative period. One patient developed acute 
rejection at the three week post operative period. The remaining 4 
grafts were clear with useful vision.
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company country Products
aScOn india Operating Microscopes, Slit Lamps, wet-Field Cau-

tery, Vitrectomy, Keratometer, Lensometer, Cryo-
Surgical Units, Cheif-Units etc,

TaKaGi Japan Operating Microscopes, Slit Lamps, Autolensom-
eter, Contrast Glare Tester, Perimeter, Chart Projec-
tor.

Shin nippOn Japan Autorefractometer, Autoref with Keratometer, Autol-
ensometer, Corneal Topographer and Hand Held Slit 
lamp.

SOnOmEd u.S.a A-Scan, AB-Scan, Pachymeter, Ultrasound Bio Mi-
croscope (UBM).

LIGHT-MED TaiWan Green Laser, Yag Laser, Combo unit and LIO

RiGhTERT u.S.a Non Contact Tonometer, Hand Held NCT, Pachyme-
ter, Ocular Response Analyser (ORA).

KanGhua china Autoperimeter, Fundus Camera, Autolensometer, 
Digital Photo Slit lamps.

BEYONDER china Bish Phaco (Portable and Compact)

FVC china Fundus Camera with Colour FFA & ICGA



 Pathological evaluation of the corneal specimen is of great 
benefit in understanding the disease process involved in evaluation 
and management.  Keratoplasty and Keratectomy procedures during 
surgery provide the corneal specimen for pathological examination.  
Frequently light microscopic examination offers a good evaluation of 
corneal pathology.  Detailed tissue changes can be studied by electron 
microscopy (EM) when required.

Pre-Operative Discussion and Photographs:
 Pre-operative discussion with the pathologist would be helpful 
if special preservation techniques are needed to study the material 
under E.M.  Pre-operative clinical photographs would be useful for 
clinicopathological study, specifically in corneal dystrophy, graft 
rejection and failure and in any case of special interest.

Preservation of Specimen:
 Routine: For light microscopy, 10% neutral buffered formalin is 
used. The amount required is at least 5 to 10 times of the volume of the 
specimen. For electron microscopy, corneal specimen is preserved in 
2.5% glutaraldehyde or in Karnovosky’s solution. 

Preservation Time:
 Minimum 8 hours, optimum 24 hours.
 For electron microscopic studies: Do not leave specimen in 
glutaraldehyde for prolonged period. It is better to use Karnovosky’s 
fixative, if the tissues are not processed within few hours.

Histopathological Examination of the Cornea - 

An Outline of Approach
Dr. Jyotirmay Biswas, MS., FNAMS,
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Clinical Information Sheet:
 An adequate clinical history is necessary for proper and specific 
histopathological interpretation and better clinicopathological study.  
Clinical information should provide at least the following information.

1. Name
2. Age
3. Sex
4. Which eye is involved-unilateral or bilateral disease
5. Duration of illness
6. Extent of lesion-a rough diagram denoting the outline would be a  

 great help
7. In case of an infection process, microbiological examination, report 

of both smear and culture examination would be beneficial for 
histopathologic evaluation.

8. Any history of previous surgical procedure e.g. previous keratoplasty, 
cataract or any other operation done in the eye – the pathologist 
should be informed.

9. Clinical diagnosis.

Grossing Of Corneal Specimen

1. Read the clinical summary.  Look specifically at the site of pathology.  
Note if there is any history of an infective process.

2. Measure the diameter in any meridian.  A vernier caliper would be 
helpful in getting accurate measurement.

3. Examine both surfaces of the cornea under a dissecting microscope.  
If this is not available, a hand held magnifying glass would do.

4. Describe the specimen in the following manner:  A corneal button is 
size --- mm diameter, colour – e.g., clear/mild or moderate haze, or 
completely opaque, any pathology observed, e.g. any opacity, ulcer etc 
observed and if present, indicate the size and position of pathology.  

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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5. Make a rough diagram indicating the position of the pathology.
6. Cut the cornea into two halves in any meridian, keeping the 

endothelial surface up to protect the endothelium, as it is easier to 
rub off the delicate endothelial surface rather than the multilayered 
epithelium.

7. Use a wax plated tray or wax slab, or cutting board for cutting the 
specimen.

8. One half of the specimen is sent for processing and the other is kept 
for stock in formalin.

9. Embed the corneal button with cut surface facing down, so that all 
the layers are exposed during sectioning.

 Routinely the stains ordered are as follows:
 a. Hematoxylin and eosin (H&E)- 3
 b. Periodic acid Schiff (PAS) -1
 c. Unstained - 2
 Usually, maximum diagnostic information is obtained from H&E 
section, PAS stain helps in better delineation of Descemet’s membrane 
and the basement membrane of the epithelium. 

Section:

1. Pre-soak the paraffin block with warm gauze.
2. Cut section between 5 to 6 microns. (For performing special stain it 

is advisable to cut section at 6 microns and for Congo red stain, cut 
sections at 8 to 12 micron thickness)

3. Make sure there are no sutures, as the sutures will pull away the 
tissues.

4. Take at least 3 corneal sections in each slide to have a comprehensive 
idea of the specimen.

5. Staining quality should be checked by the technician before 
dispatching.  The technician should also be provided with a microscope 
to check the quality of the sectioning and staining.  Standard slides 
can be kept for comparison whenever necessary.
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Interpretation of the Corneal Specimen Slide

1. Read the clinical history and grossing report.  This can be done after 
examination of the slide to avoid getting biased. 

2. Examine the sections under 1 x or 2.5 x or 4 x to have an overall 
view of where the sections are placed.

3. Then switch to 10 x and have an overall view of all the sections.  
Look specifically for:

 a. The staining quality of the sections.
 b. Surgical scar at the limbus
 c. Thickness of the stroma 
  (central thinning – keratoconus)
 d. Any retrocorneal adhesions

 After an overall view, a stepwise approach is followed to examine 
the individual layers from epithelial downwards.
 Switch to 20x objective and focus on the epithelium.  Start from 
one end and look for the following aspects:

Epithelium:

1. Arrangement:

a. Regular or irregular.
b. Loss of epithelium-partial or total (one should keep in mind that 

it could be artefactual during initial cutting or during microtome 
sectioning) partial or full thickness loss with underlying stromal 
tissue shrinkage is seen in Dellen. 

2. Thickening and epidermadization – Vitamin A deficiency, 
Exposure keratitis.

3. Edema:  Intraepithelial cyst formation
4. Elevation:  Epithelium raised from underlying structures eg., bullae 

formation seen typically in bullous keratopathy.

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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5. Pannus:  Fibrous or fibrovascular which can occur due to chronic 
inflammation along with concurrent destruction of the Bowman’s 
membrane or in non-inflammatory conditions where it is found 
between corneal epithelium and Bowman’s membrane eg., in 
advanced bullous keratopathy.

6. Band Shaped Degeneration: sub-epithelial basophilic granular 
degeneration seen also in Bowman’s membrane and anterior corneal 
stroma.  It is characteristically seen in band shaped distribution and 
found in chronic inflammation and glaucoma.

7. Deposits:  Iron in Hudson – Stahli line
 Fleisher ring to keratoconus.

Bowman’s Membrane
 One may look for in PAS stain for better delineation as it stains 
the epithelial basement membrane positive with PAS.  Follow the 
Bowman’s membrane carefully and look for the following:

1. Rupture or focal loss as seen in keratoconus.  This is one of the most 
reliable signs of keratoconus.

2. Basophilic degeneration – seen in band shaped keratopathy.
3. Total or partial destruction of Bowman’s membrane and replacement 

by curly filaments seen in Reis Buckler dystrophy.
4. Loss of epithelium along with Bowman’s membrane, either focal or 

complete loss seen in corneal ulceration.  It is to be remembered that 
Bowman’s membrane is not capable of regeneration and discontinuity 
with underlying inflammatory cells denotes the mark of corneal 
ulceration.

Stroma:
 Look for staining character e.g. pale staining is observed in corneal 
edema.  Normal cornea will show multiple areas of separation of stromal 
lamellae due to dehydration during processing.  This is a meaningful 
artefact.
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1. Edema:  Lack of lamellar separation indicates corneal edema.  In 
advanced cases the keratocyte density is diminished.  Epithelial 
edema is accompanied in most cases.

2. Vascularisation:  look for vascular channels with RBCs inside.  The 
location of vessels is noted e.g. superficial or deep, in the central or 
peripheral portions.

3. Inflammation:

a. Ulcerative:  Polymorphonuclear cells - bacterial corneal ulcers - 
chronic granulomatous inflammations, lymphocyte, lymphosis, 
(giant cells and epitheloid cells etc.) in Herpes simplex infections.

b. Non-ulcerative:  Interstitial keratitis: non-ulcerative keratitis 
accompanied with vascularisation.  Ghost vessels are seen e.g. 
syphilis. 

Organisms:
In general, infective agents are detected by special stains:
Bacteria – demonstrated by Gram’s stain.
Fungus – PAS – purple red.  GMS – black against a green 
background.
Atypical Mycobacteria – AFB stain
Common bacteria invading cornea: Gram positive: Staphylococci, 
Streptococci
Gram negative: Pseudomonas, Moraxella.
Common fungus invading cornea: oval shape – Candida
Filamentous (hyphae) form – Fusarium, Aspergillus, Cephalosporium

Parasites:
Acanthamoeba – Cysts are usually seen in H&E preparations, rarely 
trophozoites are seen.

Deposits:
Basophilic sub-epithelial – band keratopathy.  Can be seen in Bowman’s 
membrane and superficial stroma. 

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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Fine discrete orange fragments into stroma – Blood staining of cornea 
– confirmed by Perl’s iron stain.

Dystrophies:

STrOMAL 
DYSTrOPHIES

TYPE OF 
DEGENErATION SPECIAL STAIN uSED

Granular Hyaline 
degeneration

Masson’s Trichrome or Gomori’s 
Trichrome (it stains the dystrophic 
portion intensely red)

Lattice Amyloid 
degeneration

Congo red (when viewed with 
polarized light after Congo Red 
staining it produces apple green 
dichroism).

Macular Mucoid 
degeneration

Deposits stain for acid mucopoly-
sacharide with Alcian Blue or 
Colloidal iron stains them blue.

Corneal Graft reaction:

HOMOGrAFT 
rEJECTION

Central corneal degeneration, sharply 
demarcated zone.

STrOMAL 
rEJECTION

Central part – Polymorphonuclear 
leukocytes surrounded by lymphocytes and 
plasma cells peripherally.

GrAFT FAILurE

Diffuse stromal edema with other changes 
e.g., epithelial thinning or loss, stromal 
scarring and vascularisation, decrease or 
loss of endothelial cells.

Descemet’s Membrane
 It has a smooth glass like appearance under light microscope and 
stains positive for PAS stain, so it is very well demarcated.  At this 
stage after examination with H&E stain, switch to PAS stained slide 
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and examine the Descemet’s membrane for the following aspects:

1. Thickness – whether it is thickened or not
2. Generalized – occurs after chronic inflammation
3. Focal – Hassall Henle bodies seen as excrescences normally in 

peripheral cornea.
4. Focal and/or diffuse primary corneal guttata associated with Fuch’s 

endothelial dystrophy. (There is associated stromal oedema-bullous 
epithelial oedema, endothelial degeneration and loss).

Breaks, Scrolls, ridges, 
Strands

-Birth trauma

-Congential glaucoma

-Blunt injury

-Keratoconus
Dislocations Mechanical stripping due to 

surgical trauma or improper  
processing.  Sometimes 
displaced.  Descemet’s 
membrane can be seen in the 
stroma also following trauma.

Disruptions -Associated with inflammatory 
cells overlying corneal ulcer.  

-Granulomatous reactions 
seen in severe cases of Herpes 
Simplex keratitis.

Depositions In Descemet’s 
Membrane

a. Corneal arcus – lipoidal 
deposits

b. Kaiser Fleischer ring – 
copper deposition

Endothelium
 A Single layer of cells lining the posterior surface of the cornea.  
During processing endothelial cells may be lost.  Examination of the 

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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other layers of the cornea will help to distinguish artificial from actual 
endothelial cell loss.  Endothelial cell loss occurs after:

1. Intraocular surgical procedure-
a. Cataract extraction – more often intracapsular than extracapsular
b. Cataract with IOL implantation – more after anterior chamber lens 

implant
c. Penetrating Keratoplasty
2. Trauma
3. Glaucoma
4. Inflammations – involving anterior segment eg., iridocyclitis
5. Dystrophy – Fuch’s endothelial dystrophy Congenital hereditary 

endothelial dystrophy
Structures Adherent to Corneal Surface

1. Retrocorneal membrane – occurs in two ways
a. After chemical or inflammatory insult to the cornea where Descemet’s 

membrane remains intact.
b. After surgical or accidental perforating corneal wounds where 

Descemet’s membrane is broken
2. Iris tissue – seen in adherent leucoma.
3. Inflammatory cells – hypopyon
4. Keratic precipitates – leukocytes on the posterior surface of the 

cornea.
5. Epithelial ingrowth – On the posterior surface of the cornea.  Can 

occur after cataract or other intraocular surgery or trauma.
Histopathological Diagnosis
 After overall examination, histopathological diagnosis is made.  
One should go over the clinical summary at this stage again and try 
to make clinicopathological correlation.  Diagnosis is made on the 
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morphologic basis first, and then the aetiological basis whenever 
possible.  Major pathological changes are included in the diagnosis.  
Suggestions to the clinician regarding the treatment and prognosis 
should be made whenever possible.  After preliminary examination 
of the slides, special stains are ordered for further information which 
could help in establishing the diagnosis and for confirmation of the 
diagnosis. 

Speicial Stains In Corneal Histopathologic Evaluation:

1. For suspected infective aetiology (Along with routine H&E and PAS 
stains).  For bacteria-Modified Gram’s stain (Brown Brenin or Brown 
Hopp’s stain)organisms will shows magenta colour.

   For fungus-GMS stain
   For Mycobacteria -AFB stain.
2.  For stromal dystrophy
 Granular-Masson’s Trichrome or Gomori’s Trichrome.
 Lattice-Congo Red.
 Macular- Colloidal Iron Alcian Blue.
3. For Blood staining
 Iron stain—Prussian Blue stain
4.  Amyloidosis of Cornea.
 Congo Red stain.
Conclusions: 
 Histopathological evaluation of the cornea is of paramount 
importance in understanding the disease process and clinicopathological 
correlation. A stepwise and systematic approach in studying the corneal 
pathology with usage of special stains is very important.  Clinician 
should interact with the pathologist to see histopathological features of 
various corneal diseases.  A Pathologist also should contact a clinician 
to demonstrate such changes and explain the clinical implications. 
Such interactions will improve ultimately the knowledge about corneal 
diseases and better patient management.

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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Fig 1: Photomicrograph showing histology of normal cornea comprising of epithelium, 
Bowman’s membrane, stroma, Descemet’s membrane and endothelium (H&E x 100)

Fig 2: Band shaped keratopathy. Calcium deposits form a basophilic granular linear 
band in the subepithelial region of the cornea (H&E x 200)

Fig 3: Bullous keratopathy showing swelling of the corneal epithelial cells (epithelial 
oedema), a large bullae is present between the epithelium and Bowman Layer (H&E x 
200)
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Fig 4: Fungal keratitis with multiple septate fungal hyphae (Gomori’s methanamine 
silver stain x 400)

Fig 5:Lattice corneal dystrophy

Fig 6: Lattice dystrophy showing apple green birefrigence of stromal deposits    in a Congo 
red stained section viewed with polarised light (Congo red stain x 200)

Dr. Jyotirmay Biswas - Histopathological Examination of the Cornea
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Fig 7: Granular corneal dystrophy

Fig 8: Lattice dystrophy showing fusiform stromal deposits (H&E,x 200) staing positive 
with Congo red

Fig 9: Granular deposits are present in the stroma and beneath the epithelium (Masson 
trichrome stainX200)

Fig 10: Macular dystrophy showing superficial deposits
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Fig 11: Macular dystrophy showing bluish deposits (alcian blue stain,x 200)

Fig 12: Climatic keratopathy showing multiple lightly stained basophilic globules in 
superficial stroma (H&E, x 200)

Fig 13: Blood staining of cornea
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Fig 14: Blood staining of the cornea showing.  numerous small orange red particles are 
scattered with in the stromal lamellae of the cornea (H&E, x 100)

Fig 15: Fuchs endothelial dystrophy. Endothelium is absent.  Descemet ‘s membrane is 
thickened with numerous excrescences (guttatae)(H & E, X100)

Fig 16: Keratoconus: Low magnification showing central stromal thinning and 
scarring(H&E, x 10)
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 The evolution of cataract surgery with the introduction of 
intraocular lens implantation has been one of the major achievements 
in the field of Ophthalmology. Tremendous progress has been achieved 
in the last two decades with the development and widespread use 
of newer technologies including topical anesthesia, small incisions, 
phacoemulsification and foldable posterior chamber intraocular lenses. 
It is important for the ophthalmologist to have an in depth knowledge 
of the basic design of IOLs.

Iol materials 
 The ideal material for an IOL must have the  following properties. 
It must be able to be lathed or moulded and polished to a high optical 
quality. It must be biocompatible and durable with minimum induction 
of inflammation. It must be non-antigenic and non carcinogenic and 
sterilizable. It requires a high index of refraction to meet the requirement 
of light weight.

Optic materials
PMMA:
 It is remarkable that Harold Ridley, chose PMMA for his first 
successful intraocular lens implant and it has since been used for 
the optical portion of most intraocular lenses. PMMA is a polymer 
of methylmethacrylate monomer. PMMA is manufactured through 
addition polymerization of methylacrylic acid methyl ester, which itself 
is derived from acrylic acid. 
 PMMA is a light, rigid, durable material with a specific gravity 
of 1.19. It has excellent optical clarity with a refractive index of 1.49. 
Various forms of PMMA are available commercially. The one that is used 
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in lathe-cut or compression-molded IOLs is a high molecular weight 
type (Perspex CQ) and the one that is used in injection moulding is a 
low molecular weight PMMA.
 PMMA transmits a broad spectrum of light, including near- UV 
light, a possible source of retinal damage. The UV light absorbers, 
usually a benzophenone or benzotriazole may be added through covalent 
bonding or by simply mixing the chromophores with the PMMA. 
Although PMMA is relatively inert, cellular reaction does occur on its 
surface, even in clinically well tolerated implants.

Silicone elastomers
 Silicone elastomers are safe, inert, stable and nonadhesive to 
tissues. Silicone IOLs are optically clear and have high refractive 
indices ranging from 1.42 to 1.46. They can be folded for small incision 
insertion but they have relatively low tensile strength and must be 
handled carefully to avoid tearing.  Advisability of implanting silicone 
IOLs have been questioned because of adherence of silicone oil to the lens 
may obstruct the surgeons view during surgery. The Array multifocal, 
Clariflex and PhacoFlex II monofocal IOLs from AMO (composed 
of polydimethylsiloxane covalently bonded to UV –light absorbing 
benzotriazole), CeeOn from Pharmacia, SoFlex and ChiroFlex from 
Bausch and Lomb, Elastimide from STAAR are among lenses made of 
silicone elastomers.

Hydrophobic acrylic polymers
 These polymers are members of the same family as rigid PMMA, 
but they are tailored for specific optical and mechanical properties by 
altering the side groups of a standard methacrylate backbone. PMMA 
and hydrophobic acrylic polymers are similar in their negligible water 
content and high refractive indices. Unlike PMMA, hydrophobic acrylic 
materials have a relatively long hydrocarbon side chain for increased 
flexibility at typical operating room temperatures. They have higher 
refractive index (1.48 - 1.55) and thinner optics. It unfolds gently. High 
biocompatibility of these materials decreases PCO formation. IOLs 
made of hydrophobic acrylic polymers include AcrySof (Alcon) and 
Sensar (AMO).



September 2008 61

Hydrophilic acrylic polymers
 These hydrogel lenses are polymers made of 
hydroxyethylmethacrylate (HEMA). These imbibe huge quantity of 
water. They are brittle when dry; soft and pliable when wet.
 They have low tensile strength and can be easily torn on insertion. 
It folds and unfolds faster than hydrophobic lenses. They do not fix 
to tissues and may rub the iris, dispersing pigments if sulcus fixated. 
They are packed in water, hence chances of contamination exists. 
Inflammation and cellular precipitation are less with these lenses. 
Examples include Hydroview IOL (Bausch & Lomb), Collamer (STAAR), 
Memory lens (Novartis Ophthalmics), Aurofold / Auroflex (Aurolab) and 
CenterFlex and Raysoft (Rayner).

Haptic materials
 Most PMMA optic lenses are supported by one or more loops/ haptic 
configuration. The lenses may be broadly divided into one piece (entire 
lens is manufactured of same PMMA) and multipiece (the haptic is 
composed of second material).

Polyamide
 It is a synthetic material consisting of long molecular chains that 
contain the amido group at regular intervals. The polyamide include 
materials such as Nylon 6, Supramid and Perlon. These materials 
retain a high degree of breakage resistance and are quite flexible. 
The disadvantage of nylon is that it undergoes hydrolysis, resulting 
in fragmentation over time after implantation into tissues. So these 
materials were abandoned for use as haptic.

Polypropylene
 It has been one of the most widely used haptic materials for three 
piece PCIOL. It has a high tensile strength. In contrast to nylon it is 
highly resistant to hydrolysis, though it is subjected to oxidative bio-
degradation on exposure to light. It has a relatively short structural 
memory and hence subjected to compression and distortion by 
contraction of capsular bag. It induces inflammation, especially when 
sulcus or anterior chamber angle fixation is selected.

Dr. Haripriya Aravind - IOL Materials and Designs
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PMMA:
 It is the widely used haptic material for one piece and three piece 
lenses with PMMA optic. It has superior loop memory. It stretches 
the posterior capsule symmetrically and makes uniform contact of 
posterior surface of IOL and posterior capsule and decreases the PCO 
formation.

Optic Design

Optic size: 
 IOL optics range in size from 4.5mm to 7.5mm. The potential 
advantage of a larger optic is a lens that is more forgiving to 
decentration. It reduces unwanted optic aberration due to edge effect 
and also minimizes pupillary capture. As more surgeons convert to 
phacoemulsification and do capsulorhexis smaller optic lenses are 
becoming more popular. Lenses with round optic of 5 to 6 mm are 
favored than oval optic (5 x 6 mm). Since the IOL s are placed in the 
bag after capsulorhexis and show minimal decentration, this optic size 
works well. However, to overcome edge light deflection and unwanted 
visual images, few modifications were made in these IOLs. Downsizing 
the tip to tip diameter ( 11.5 to 12.5 mm) provides a relative ease of 
implantation in the capsular bag without excess capsular stretch and 
striae in the postoperative period.

Optic shape:
 A biconvex design simulates the natural lens and provides good 
optical quality. The posterior convex portion of the optic lies in close 
apposition to posterior capsule and decreases PCO.

Position holes:
 Though these holes help in positioning lens within the eye, it 
causes unwanted optic aberration. Use of optic haptic junction for 
manipulation to position the lens is currently favored.

Haptic design 
 The choice of loop configuration is usually made by the preference of 
individual surgeon and influenced by ease of implantation. The variable 
loops available are – J loop, C loop and modified C loop. Majority of 
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surgeons use a modified or a short C loop configuration which do not 
deform the capsular bag and offers good contact between the haptic arc 
and the capsular equator.
 Haptic angulation of 3 – 10 degree is usually preferred. This reduces 
pupillary capture, iris chaffing and places the optic more directly in 
contact with the posterior capsule (decreases epithelial cell migration 
and hence PCO formation) and stabilizes the IOL in the bag. Loop 
coloration provides easier visualization during and after implantation 
into the eye and ensures in the bag fixation.

Special Modifications

Surface modification of PMMA lenses:
 Intense postoperative inflammation results in synechiae, cellular 
and pigment deposition on the IOL. Conditions like pre existing uveitis, 
diabetes, glaucoma and young age may precipitate a patient to this 
event. Though PMMA is an inert material inside the eye, the ends of 
the long polymer chains of PMMA when exposed to the surface of IOL 
induces inflammatory response. Hence, these exposed polymer ends 
are either chemically modified or coated with another material. 
Heparin coating on IOL (created by electrostatic adsorption of heparin 
onto the surface of the PMMA IOL) reduces early post-operative 
inflammation. Another modification is fluorine surface modification, 
which also enhances biocompatibility with decreased cellular adsorption 
and adhesion.

Edge modification
 Until recently, most PMMA and foldable IOL s had rounded 
edges. Manufacturers have been developing optics with square edges 
to inhibit the growth of the epithelial cells over the posterior capsule. 
However, the light gets reflected off the anterior square edge of the 
IOL and it is focused on to the retina causing edge glare and negative 
dysphotopsia. Another approach to edge design was Optiedge which 
has a sharp vertical edge on the posterior surface, a sloped edge along 
the side of the IOL and a rounded anterior edge. This design is stated 
to combine the advantage of square edge (hence decrease the incidence 
of PCO) and at the same time eliminates glare.

Dr. Haripriya Aravind - IOL Materials and Designs
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 Advances in IOL designs allow insertion through small, minimally 
astigmatogenic incisions. Haptic   and  optic designs allow generally 
excellent centration within the capsular bag. Material advances enhance 
biocompatibility, reducing intraocular inflammation and decreasing 
the likelihood of posterior lens epithelial cell migration contributing 
to posterior capsular opacification. On the other hand, functional 
visual performance may also be affected due to unwanted optical 
aberrations produced by certain materials and designs. Surgeons have 
the opportunity to select from a large variety of IOL designs. Most of 
the differences are small modification based on individual preferences 
but some designs have been shown to be advantageous through clinical 
experience and scientific studies. Still, there is continued effort to 
optimize PC IOL characteristics.
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 Presbyopia is a physiological insufficiency of accommodation as 
a result of aging. Accommodation is a diopter change in power of the 
eye to allow near objects to be focused on the retina. Accommodative 
loss begins early in life. Objective measurements show 2-3 diopter loss 
per decade, resulting in a complete loss of accommodation by 51 years. 
Maximum loss occurs between     15-45 years.

Spectacle Correction
 Single vision reading glasses: If a patient has no significant 
refractive error for distance, the best correction is single vision reading 
glasses of proper strength. The disadvantage is, the patient must either 
remove the glasses or look over them to see clearly in the distance.

 Bifocals: The weakest convex lens with which an individual can 
see clearly and comfortably with both eyes (binocularly)at the near point 
should be prescribed in addition to their distant vision correction.

Evolution In Presbyopia Management
Dr.K. Kalaivani, M.B.,B.S., D.O., DNB.,
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 The presbyopic add prescribed should leave about 50% of the 
accommodation in reserve. Bifocals may be circular, univis D lenses 
or of the executive type. Image jump is the major disadvantage of this 
spectacle type.
 Progressive power lenses: In a normal human eye, power is 
gradually increased by the use of accommodation as the object is 
brought nearer. Progressive power lenses are designed to simulate 
accommodation as far  as  possible. 

 Varilux lenses have two areas of prescribed power for near and 
distance, but the power of intermediate area increases gradually from 
distance power to near power. 

Surgical Correction 
 There are basically three methods to correct presbyopia. First 
comprises of surgeries done on the sclera - e.g.   anterior ciliary 
sclerostomy. Second comprises of surgeries done on the cornea like 
presbyopic LASIK or conductive keratoplasty. The third and mostly 
widely performed are surgeries done on the lens. This includes multifocal 
IOLs and the accommodative IOLs. 
 Multifocal IOLs: Multifocal IOLs work on the principle of 
simultaneous imaging of two optical systems at least 3D apart. The 
brain interprets the two images as separate images, selects the most 
focused image and suppresses the other. The major disadvantage is 
severe loss of contrast sensitivity and disturbed scattering of light.
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Accommodative IOLs:  
 Accommodative IOLs are designed to transform the contracting 
forces of the ciliary muscle into anterior movement of the IOL optic. 
With the contraction of the ciliary muscle, the optics move forward 
resulting in pseudophakic accommodation. 

Presbyopic Contact Lenses 
 Presbyopes who don’t want to use glasses at all can be given three 
options-monovision contact lenses, modified monovision contact lenses 
and bifocal contact lenses.
 Monovision contact lenses: One eye is corrected for distance and 
the other for the near vision. However, patients do suffer from lack of 
binocularity and concomitant loss of depth perception.

Dr.K. Kalaivani - Evolution In Presbyopia Management
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 Modified monovision contact lenses: One eye is corrected for 
distance vision and the other eye is fitted with bifocal contact lenses. 
Here patients get the advantage of binocularity for distance vision.
 Binocular bifocal contact lenses: These are expensive, available 
in both rigid and soft material, but a bit difficult to fit. Various types of 
bifocal contact lenses are available.
 Annular bifocal lenses: The distance and near optical elements 
are arranged concentrically.
 Segmental bifocal lenses: Upper two third portion  of  these  lenses  
is for distance vision and lower one third for the near vision.
Aspheric bifocal lenses: They have distance correction in the centre 
with gradually progressive add for near towards periphery.
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Presbyopic Lasik
With this LASIK technique, the corneal curvature is modified, creating 
a bilateral multifocal cornea in the treated optical zone. A combination 
of hyperopic and myopic LASIK is done aiming to make a multifocal 
cornea. The pre operative keratometry reading taken from topography 
is extremely important. It is recommended to treat patients with 

keratometry in the range between 41 and 43D. The postoperative 
keratometer reading should not exceed 48D. If more than 48D, it 
produces undesired optical alterations like glare, halos, decreased 
contrast sensitivity and decreased visual acuity.

Corneal Procedures
 Thermal keratoplasty: This technique developed in 1980s aims 
to change corneal curvature through the application of heat which 
shrinks corneal collagen. Later in 1990s, Seiler and his associates 
used pulsed Holmium: YAG laser (LTK) in the   contact   mode   for 
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presbyopia correction. However, LTK became unpopular because it 
lacked predictability and stability. Later on, Antonio Mendez tried 
radiofrequency energy to denature collagen and to steepen the cornea. 
His success led to the development of Conductive Keratoplasty 
system.
 Conductive keratoplasty: This is a non-laser, radio frequency 
based procedure for treating presbyopia that avoids LASIK associated 

complications. A precise amount of radiofrequency energy (350 kHZ)is 
applied through a 450 x 90 µm contact probe inserted into the peripheral 
corneal stroma for a period of 0.6  seconds per spot. 
 Treatment is applied in a ring pattern outside the visual axis (usually 
8-24 spots). Tissue heating progresses from bottom(approximately 80% 

of the depth of stroma)to top(corneal surface)and creates a thermal 
lesion that is uniformly cylindrical. A full circle of treatment spots acts 
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like a belt  tightening the cornea in the periphery so that the central 
cornea steepens. Patients pachymetry reading should be at least 560 
µm at the 6mm optical zone. 

Newer Approach In Presbyopia Correction
 Presbyopia Multifocal Lasik (PML technique): This procedure 
can be performed on presbyopic myopes, hyperopes, astigmats and 
emmetropes. Multifocality on the cornea is created using multi step 
treatment in which several independently calculated ablations are 
performed at various optical zones. First, astigmatism is treated in 

the usual manner. Next, we treat the central cornea for distant vision. 
Then, the larger optical zone is treated for near vision defect. Finally, 
the other zones may be treated to ensure that the overall power of the 
cornea is emmetropic. Pachymetry and keratometry are more essential. 
Ongoing research is required to determine whether and when regression 
might occur.

Conclusion
 Correcting presbyopia is an essential challenge for refractive 
surgery. Considering the degree of ametropia (high/ low myopia,high/ 
low hyperopia, emmetropia), several options are available (monovision 
or multifocal correction of either the cornea or the crystalline lens). 
A choice is therefore available to both surgeons and patients, as not 
one of all these techniques provides the perfect solution and in the 
coming years, it is quite probable that several and more complementary 
solutions will be available.
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Anatomy of a research work
Dr. Jeevamala, Dr. r. Meera

OPHTHALMIC  
RESEARCH

 This article will go into the basic steps of what a research report 
should include. Research is a piece of scientific knowledge that is worth 
disseminating and one has to bear in mind to include every detail that 
a researcher has done. However, we could make it concise using the 
following protocol.
1. Title: Needs to be brief  like  a label ( 8-12 words)
2. Declaration: Made by the candidate to assure that   the work is 
done by himself/herself under guidance and that it is not submitted 
elsewhere.
3. Certificate:  Endorsed by Head of an Institution and the guide.
4. Acknowledgement: Help rendered by colleages, friends, family 
members should be acknowledged.
 If there is any funding agency, they also need to be acknowledged. 
We should take care to include any type of help received. Flowery 
language needs to be avoided.
5. Contents: A page containing the table of contents of the research 
work with page numbers. This would help the readers to go to the 
section they are interested in. 
6. Introduction 
 This should include materials that justifies the purpose of study and 
should provide:

Background information relevant to the study ●

Definition of the problem to be studied  ●

Associate Professor, Dpt. Of Ophthalmology, 
Assistant Professor, Dpt. Of Community Medicine, Psg Imsr, Coimbatore.
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Information about lacunae in knowledge ●

Hypothesis and null hypothesis wherever needed ●

7. Aim and objective: Focused on the main theme- in essence it states 
what you are doing.
8. review of Literature:

 A very important section which throws light on what others have 
done about your chosen research.  These days, this is effectively done 
via electronic media.  The source of information should be indicated 
and must be included in the references. 
9. Materials and methods (Always written in past tense).  This should 
provide the reader with details required if one wants to reproduce the 
experiment.

This section will give details of  ●

Duration and area of study ●

Study design ●

Data collection methods ●

Sampling techniques ●

Sample size used  ●

Materials used ●

Steps in procedure ●

10. results /observations:
It is customary to present the data in past tense since it is already 
collected. It should be clear and supported with graphs and tabulations. 
It should also include the Statistical analysis.
11. Discussion

In this section the results will be discussed ●

The Inference  drawn from the results  will be shared and compared  ●
with other studies
Exceptions, unsettled points and limitations should be explained.  ●
wherever possible photographs need to be included.
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12. Summary and conclusion:

 A brief summary of the research project giving importance to the 
points to be stressed. Scope for further research could be suggested.
13. references

 (From Journals/book/Internet etc) References have to be cited 
properly.  It could be either
1. Harvard style
2. Vancouver style

a. Citing of references:
1.  Harvard style:  

 When the numbers of authors are 3 or < 3, write all their surnames  ●
and year of publication.
 When there are > 3 authors, write surname of first author, etal and  ●
year

2. Vancouver style:

 Irrespective of number of authors only the reference number is  ●
written.
 The Vancouver style is adopted by international committee of  ●
Medical Journal Editors.

b. Listing of references:

1. Harvard style:

 Listed in alphabetical order irrespective of their appearance in the  ●
text

2. Vancouver style:

 References are numbered according to their appearance in the  ●
text.

14. Bibliography:
Could be arranged alphabetically, chronologically or else, in the order 

Dr. Jeevamala - Anatomy of a Research work
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they appear in the research work. This part helps the readers to get 
further details and any other aspect of the study not covered by the 
work.
15. Appendix or annexure: 
(should be labeled sequentially)
Consists of supplementary materials too lengthy for inclusion in main 
text. (e.g.)  Master sheet, interview questionnaire
Ethics in research:
These are principles of proper professional conduct concerning the 
rights and duties of the researcher and participants. It is essential to 
get approval of Institutional Ethics Committee before one starts the 
research. Equally important is to get an informed consent to participate 
in the research by the participant.
Some tips on how to select a topic for research?

5 questions for good research

 

 

STUDY DESIGN 

It is the procedure under which a study is carried out 

 

 

 

Experimental
Identify subjects 
Place in common context 
Intervene 
Observe effects of intervention and 
Record 

  Observational 
Identify subjects 
Observe and record 

 

 

 Typical 

 Comparative – Examines  
    And describes differences 
    between variables in 2 or 

5

    3 more group.   

  Case study- Findings in a single or series of cases  

Animal Human 

  Time dimensional 
    Prospective- use cohorts as sample                              
     Retrospective – use cases and controls 
                               
Non-Randomized 
          
 Randomized 
                  
    

Cross over Parallel 

      
 
I. Observational:   
 
Exposure not manipulated by investigator.  Can be (a) Analytical  
(b) Descriptive. 
 
A. Analytical (Time dimensional) 
  Case control study (retrospective) 
  Cohort study (Prospective) 
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1. What is the problem?
2. Who cares and why?
3. What have others done?
4. What is your solution?
5.  How can you demonstrate that your solution is a good one?

How can you come up with an idea?
From problems in everyday life ●

To find solutions for practical issues ●

From past research ●

From theory ●

I. Observational:  
Exposure not manipulated by investigator. 
Can be (a) Analytical (b) Descriptive.
A. Analytical (Time dimensional)
Case control study (retrospective)
Cohort study (Prospective)

Case Control
Identify cases
Match to disease free controls   who are similar   with respect to known 
risk factors, compare degree of exposure to possible risk factor.
Logic: cases differ from controls only in having the disease.  A control is 
a standard of comparison for

 Effects ●

 Variability ●

Cohort
Identify groups of exposed subjects and controls.
Match for risk factors
Follow over time
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Record the fraction in each group who develop the condition of 
interest
Compare fractions
Logic: Differences in the rate at which exposed and controls, contract a 
disease is due to difference in exposure, since other known risk factors  
are equal  in  the 2 groups

Important Differences:
Case control Cohort
Retrospective Prospective
(from effect to cause) (From cause to effect)
Fewer number of subjects Large number
Short period Long period
Suitable for rare diseases Not suitable

B. Descriptive:
Prevalence surveys
Surveillance data
Typical
Comparative – examines and describes differences between variables 
in 2 or more groups.
Case study – findings in a single or series of cases.
II. Experimental (HUMAN) Exposure manipulated by investigator

Non-randomized:
Select cases ●
Administer drug ●
Observe response and adverse effects ●
Investigator  compares outcome with historical  control ●

randomized:
Draw a protocol ●
Select population ●
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Randomize ●
intervene ●

Follow up ●

Assess outcome ●

Can be – Non blind (Open trial)- both participant and researcher  ●
know which treatment is administered.

  –single blind (patient does not know)
a. Double blind (Both patient and investigator do not know)
b.  Triple blind (Patient, investigator and person analyzing data  do not 

know)

Types of randomized study:
1. Concurrent parallel study design.  Patients randomly assigned to 
experimental and control groups from the beginning of study and 
remain the same till the end

2.Cross over type
a.Patients at random grouped as experimental and control
b.Intervene for specific period
c.Observe findings
d.Switch groups
e.Intervene again for specific period
f.Observe

Conclusion:
 No research work is said to be complete without including all the 
above said headings. The concised form of the whole workup has been 
highlighted. Some of the salient features will be explained in brief in 
the next issue.

reference: 

1. Health and Research   Methodology – Who 
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Six Sigma... & the Drive for Perfection
Dr. Dheep

 Do you want to score more and produce more? Do you strive for 
perfection in your hospital? Aiming to make your organisation the 
benchmark and “industry standard” for others to emulate? Well, next 
to appointing me on a very fat salary as your business consultant, 
6-sigma might just be the mantra you are looking for.

So...what is this 6-sigma?
 Originally developed by Motorola, 6-Sigma is a business 
management strategy that today enjoys widespread application 
in many sectors of industry. General Electric which began using Six 
Sigma in 1995 has estimated benefits on the order of 10 billion US 
dollars during the first five years of implementation and Honeywell 
(Allied Signal) recorded more than $800 million in savings. Since 
then, thousands of companies around the world have discovered its far 
reaching benefits.
 The term “Six Sigma” is a measure of quality, with 6-sigmas 
being almost perfect, meaning almost nothing ever goes wrong. The 
average U.S. Company operates at only 3-sigmas! Six Sigma is applied 
for improving measurable results for any organization, including 
manufacturing, service, government, research and healthcare. 
 Six Sigma simply stands for a measure of quality that strives for 
near perfection by achieving 3.4 (or less) parts per million potential 
defects. It is a disciplined, data-driven approach and methodology for 
eliminating defects (driving towards six standard deviations between 
the mean and the nearest specification limit) in any process – from 
manufacturing to transactions, from product to service.

Chairman – TOPKIDS & TOPSKILZ
Child & Adolescent Psychiatrist - Apollo Hospitals 
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 Cultural change is also a valid way to describe Six Sigma. 
Motorola puts a lot of emphasis on cultural change such as breaking 
down the white space between departments, employee empowerment, 
etc.
 Bill Smith is recognized as “The father of Six Sigma” for his great 
contribution to its evolution. Six Sigma users and enthusiasts continue 
to develop this methodology to improve organizational performance. 
According to General Electric (GE), it is a “disciplined methodology of 
defining, measuring, analyzing, improving and controlling the quality 
in every one of the company’s products, processes and transactions, 
with the ultimate goal of virtually eliminating all defects.” 
 A Six Sigma ‘defect’ is defined as anything outside of customer 
specifications. To achieve Six Sigma, a process must not produce more 
than 3.4 defects per million opportunities. It seeks to identify and 
remove the causes of defects and errors in manufacturing and business 
processes. It uses a set of quality management methods, including 
statistical methods, and creates a special infrastructure of people within 
the organization- Green Belts (team leaders) and Black Belts (in-house 
consultants) who are experts in these methods. Six Sigma Champion 
training, Master Black Belt Certification, Black Belt Certification and 
Green Belt Certification are the four common levels using which Six 
Sigma is learnt and deployed. Each Six Sigma project carried out within 
an organization follows a defined sequence of steps and has quantified 
financial targets (cost reduction or profit increase).
 This is accomplished through the use of two Six Sigma sub-
methodologies: DMAIC and DMADV. The Six Sigma DMAIC process 
(Define, Measure, Analyze, Improve, and Control) is an improvement 
system for existing processes falling below specification and which 
require incremental improvement. The Six Sigma DMADV process 
(define, measure, analyze, Design, Verify) is an improvement system 
used to develop new processes or products at Six Sigma quality levels. 
Both Six Sigma processes are executed by Six Sigma Green Belts and 
Black Belts and are overseen by Master Black Belts.
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Lean and Lean Six Sigma
 The concept of “lean” manufacturing and service goes back to 
Toyota in the 1950s, while the “six sigma” quality measurement concept 
goes back to Motorola in the 1970s. Some Lean Six Sigma projects save 
over $1 million each. Lean techniques identify and eliminate waste 
(such as waiting and reworking), increase speed and flow and reduce 
cycle time.
 Lean and ‘Lean 6-Sigma’ method (in all facets of an organization) 
is the ability to identify waste, reduce it, and aggressively go for the 
elimination of non-value added activities thus improving response, a 
process proven since the beginning of the industrial revolution. 
 Lean Six Sigma and Lean Flow initiatives go by many names, 
including Lean Enterprise, Lean Manufacturing, Lean Sigma and Lean 
Service.  These concepts are a natural complement to Six Sigma and 
can be applied to every type of business and process.
Perfection is the ultimate goal of lean-journey, starting from Customer 
Value >> The Value Stream >> Flow >> Pull >> Perfection. 
Lean methods available to businesses include:
5-S (Seiri, Seiton, Seiketsu, Seiso, Shitsuke) Programs 

Theory of Constraints  ●

The 7 muda (Wastes)  ●

Toyota Production Systems (TPS)  ●

Demand Flow  ●

Just in Time  ●

Value Stream Mapping  ●

Transactional Mapping  ●

TQC (total quality control) ●

Re-engineering ●

 Companies working to implement Lean will normally grab one or 
two of the available Lean methodologies and will see some short term 
benefits, as in an example of implementing a 5S program or getting a 
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team to put a Value Stream Map of the particular process relationships 
or transaction flow.  By just raising the visibility and focusing on a 
specific area, companies ‘will immediately realize the low hanging fruit 
waiting to be harvested’.

The DNA of Toyota Production System (TPS) 
 Many companies try to imitate Toyota Production System, but most 
of them fail to achieve the performance of Toyota. The tools and practices 
such as Kanban pull system, U-shaped cell, leveled production, standard 
work, Jidoka, etc. that have received attention are not fundamental to 
TPS….they are responses to site-specific challenges.
The Rules-In-Use or DNA -(3 rules for Design and Operation & 2 rules 
for Improvement) - differentiates TPS from other production systems. 
rule 1: Design and perform each activity so that it is structured and 
self-diagnostic.
IE(industrial engineering) Time and Motion Study; Standard work; 
Visual Aids; Value Stream Map
rule 2: Design and operate each customer-supplier connection so that 
it is direct, binary and self-diagnostic.
Kanban; Leveled Scheduling
rule 3: Design and operate the flow-path for every goods, service and 
information so that it is simple, pre-specified, and self-diagnostic.
U-shaped Cell, 5S Visual Aids; Andon Signal

rule 4: Improve and solve problems regarding activities using scientific 
method, under the guidance of a teacher (Sensei), as the lowest possible  
level in the organization.
QCC(Quality Control Circle), Kaizen Event; TPM (Total Productive 
Maintenance)
rule 5: Improve and solve problems regarding connections and 
flow-path using the scientific method under the guidance of a teacher 
(Sensei), at the lowest possible level in the organization.
5W (Who, Why, When, Where, What); Ishikawa Diagram; Jidoka; Taguchi 
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DOE
 Ultimately, Six Sigma, Lean, and Lean Six Sigma are superb 
strategies that address leadership, tools and infrastructure issues, some 
of which were neglected by previous business-improvement programs. 
CEOs of leading firms praise the accomplishments of their Six Sigma 
initiatives and outstanding quality professionals and industrial 
statisticians agree. 
 So...what are you waiting for?  Ready to try Six Sigma, Lean, 
and Lean Six Sigma in YOUR organisation? Go for it! All you have 
to do is contact the nearest approved Six Sigma experts. Basically, 
small project teams will analyze your business processes and suggest 
improvements.

Lean
Time Variability
Increase Speed
Eliminate Waste
Quick Fix Soluti

Six Sigma
Process Variability
Improve Quality
Increase Yield
Root Cause Solutions

In Chennai look-up Glanzend Technology Solutions, 4 Church Cross 
Street (First Floor), Thangam Colony,Anna Nagar Chennai-600040 
or contact http://www.omnex.com or http://www.trecon.th.com.  (In 
Bangalore, consultants like SKIL, QAI etc provide Six Sigma training. 
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Check out their website http://www.qaiindia.com.) 
Good Luck on your quest for near-perfection!  
p.s: You can learn more about six-sigma through…
1. Six Sigma DMAIC Training Slides- The complete 2008 Lean Six 
Sigma DMAIC course prepares participants to perform the role of a 
LSS Black Belt
2. Six Sigma Black Belt (DMAIC) Training Slides - 2009 Version. 
The 2009 Six Sigma Black Belt course includes over 40 more slides 
than the 2008 version. Contents include: 1,220 PowerPoints
3. Kaizen workshop E-book - This 150+ page ebook teaches key 
tools and techniques of Kaizen, as well as real application to enhance 
learning. 
4. Process Management Training Slides- The 2008 Process 
Management course is designed in two phases comprised of 352 
Powerpoint slides, Instructor notes
5. Six Sigma Green Belt Training Slides- The 2008 Six Sigma 
Green Belt course is comprised of: 1047 slides, Instructor-notes, Slide 
explanations..
6. Certified Lean Six Sigma Black Belt E-book- In 670 pages learn 
everything within the Lean Six 
Sigma DMAIC body of knowledge to successfully achieve Black Belt 
certification
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Ophthalmic Quiz
Dr. K. Balaji, Dr. Vijayalakshmi Balaji 

Questions:
a. Describe the picture.
b. What is the diagnosis?
c. Classify this condition.
d. What is the differential diagnosis?

Answers:

1.   Fundus photograph of both eye showing blunting of foveal reflex 
with a grayish appearance of parafoveolar retina. 

 Fluorescein angiogram shows an intense staining of parafoveal 
region in late film. The foveal centre remains hypofluorescent.

 A 52 year old female with reduced vision in both eyes for past one 
month.Patient had recently been diagnosed to have diabetes. Visual 
acuity was 6/18:N6 in both eyes.

Consultant Ophthalmologist,Sankara Eye Hospital, 
Madurai – Rajapalayam Highway, Krishnankoil – 626 190. 
e-mail – kbalaji36@hotmail.com
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There was no answer for the June 2008 quiz, might be because everyone was busy 
with the AIOS Conference. I am sure there will be eager participation for the 

subsequent issues.

2.  The diagnosis is idiopathic juxtafoveolar retinal telangiectasia (IJRT) 
– Group 2.

3. Gass classification of IJRT 
Group 1 ●

1A – Unilateral Congenital Parafoveal Telangiectasia. ●

1B – Unilateral Idiopathic Parafoveal Telangiectasia. ●

Group 2 – Bilateral Acquired Parafoveal Telangiectasia ●

Group 3 – Bilateral Idiopathic Perifoveal Telangiectasia and  ●
Capillary Obliteration

4.  Diabetic Maculopathy 
 Retinal vein occlusion ●

 Radiation retinopathy ●

 Sickle cell retinopathy ●

 Eale’s disease ●

 Retinopathy of maturity? ●

 Tapetoretinal degeneration ●

 Inflammatory retinopathy ●

 Macular dystrophy ●

Age-related macular degeneration (AMD) ●
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Ophthalmic Quiz
Dr. C. Senthilnathan, F.r.C.S., D.O., D.N.B.,

This 16 years old male patient presented with complaints of diplopia 
on up gaze, lid laze of the left eye on down gaze and inability to close 
the left eye fully on forced closure. His system condition is normal and 
his CT pictures are as given above.

Questions:
1. What is your diagnosis?
2. How will you manage this condition?

Oculoplastic Consultant, Chennai Kaliappa Hospital, 
Visiting Consultant, M.N. Eye Hospital, Rajan Eye Care Hospital, Chennai.
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Sankara Eye Care Institutions, India.

Community Eye Care Hospital in  
India-an Overview

Dr. r.V. ramani, Dr. J. K. reddy

 Setting up an eye hospital, especially one with community eye 
care as its main agenda should take into account various considerations 
which are geopolitical in nature. The needs and the expectations are 
peculiar to each of the regions. We shall in this article give a bird’s eye 
view on the various parameters involved in setting up a community 
eye care hospital in India. The scope of this article would not allow us 
to go in depth into each of the areas, while at the same time we have 
tried our best to provide an overview.

what is community eye care?
 Community medicine is need based approach to the health problems 
in the society depending on epidemiology (prevalence, incidence and 
morbidity) of the disease pattern. However, in practice Community Eye 
Care facilities are designed, based on the disease, social, economical 
and political situations in the society or country. 
 For example, in Ophthalmology, the common problems all over the 
world are cataract, refractive errors, diabetic retinopathy and glaucoma. 
But the approach and methodology of treatment and delivery of services 
differ in each society/ country. An excellent model for cataract surgery 
in one country may be inefficient and inappropriate in other country.
To establish successful community eye hospital, one needs to study the 
social, economical and political fabric of the society.
Community eye care is defined as a conceptual shift to 
improve the eye health status through preventive, promotive, 
curative and rehabilitative approaches by active community 
participation. 
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Community eye care hospital aims at providing “high quality, cost 
effective, readily available eye care at the door steps of rural India”.

who are the target population?
 The primary beneficiaries are the rural poor and the economically 
weaker sections living in the urban slums. It is targeted towards those 
individuals who are not able to access or afford quality eye care through 
a private eye surgeon.

The philosophy.
 No service activity can go on forever with dependency on donations 
and outside support. Any ongoing programme has to become self 
sustaining. Self sustenancy is the key for success.
 In order to make an activity self sustaining, income generation 
from those who can afford to pay play an important role. While the poor 
get totally free eye care through the service activities, the affluent and 
the middle income societies should pay for their treatment, thereby 
cross subsidizing the charity activities.
 Such an approach produces a healthy environment in the 
ophthalmic fraternity. The programme is not aimed at taking away 
the bread and butter from the practicing ophthalmologist by snatching 
their own practice. On the other hand, it is the poor who otherwise are 
not in a position to pay for their treatment who constitute the majority 
of the beneficiaries of the programme. When it comes to the question of 
paying patients, the hospital charges them, thereby bringing them on 
equal playing grounds as compared to the private eye surgeons. This 
kind of a healthy competition would apart from providing quality eye 
care to the needy, brings about an improved quality of eye care for the 
paying patients. 
Choice of the location of the hospital

 An urban or semi urban location would be the ideal choice to set 
up the hospital. The poor who benefit out of the community eye care 
approach could be brought to the base hospital through the rural out 
reach eye care programmes. The middle income and the affluent societies 

Dr. R.V. Raman - Community Eye Care Hospital in India-an Overview
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in the urban location could directly utilize the hospital services as paying 
patients. Visibility and accessibility have to be given importance. The 
location should be such that paying patients are able to easily access 
the hospital.

Area & Infrastructure
 Around one acre of land would be adequate to establish the hospital. 
Good water supply and provision for electricity should be available for 
the hospital. The land should be clear in terms of the classification. It 
should be a place where permission for constructing the hospital are 
easily available. Availability of a common drainage system for waste 
water disposal and a common hospital waste disposal facility would 
enhance the feasibility of setting up of the hospital.

The vital parameters
 The important constituents for a successful establishment of a 
community eye care hospital are:
1) Infrastructure
2) Buildings
3) Equipments
4) Human Resource
5) Support services
6) Systems and Processes

1) Infrastructure
 An ideally located property with all feasibilities worked out as 
indicated earlier would make the best of infrastructure.

2) Buildings
 For a 100 bed facility, where 80 beds are dedicated for the 
community eye care service (free patients) and 20 beds are allotted for 
the paying patients, one should look at a constructed area of 25,000 Sq. 
Ft.
The hospital should have an out patient department, a diagnostic 
wing, inpatient rooms and surgical theatre complex in the paying 
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section, while the free section should have wards, assessment area, 
post operative dressing area, lab and surgical theatre complex.
 The paying section and the free section should be independent 
and should not be in very close proximity. The psychology of the paying 
patients should be understood. An affordable patient would not like to 
see high volume of charity activity which would make him brand the 
hospital as a charity hospital and would push him to go for a private 
hospital where he can pay and perhaps seek the best of treatment.
 Designing an ideal hospital is an art by itself. Good ventilation, 
natural lighting, adequate floor to roof space are important features 
which would enhance the overall appeal. A paranoid sense of restricted 
mobility should be avoided within the hospital. The floorings, wall and 
fixtures should be such that easy cleaning and dust free maintenance 
are feasible.
 The support facilities like optical shop, pharmacy and clinical lab 
should be incorporated. Provision for a cafeteria for both the outpatients 
and inpatients should be incorporated. Since community eye care is a 
thrust area of activity, kitchen and dining hall for the free patients 
should be designed.

3) Equipments
 Recent scientific advancements have brought in large number of 
equipments both ophthalmic diagnostic and surgical, apart from Lasers 
and these equipments help in precise diagnosis and perfect micro 
surgeries. A well equipped hospital puts the eye surgeons at perfect 
ease which ultimately results in good eye care delivery to the patients. 
While choosing the equipments, one should also be careful not to over 
equip the hospital. 

4) Human resource
 Infrastructure, building and equipment apart, human resource is 
the key factor which ultimately decides the success of any organization. 
Ironically human resource is also very scarce. Trained, motivated 
and skilled personnel, both medical and Para medical in the field of 
ophthalmology are hard to get and harder to retain.

Dr. R.V. Raman - Community Eye Care Hospital in India-an Overview
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why this scenario?
 While discussing the human resource, we should put ourselves in 
the shoes of a young aspiring Eye Surgeon or an Optometrist for that 
matter. Each one of them will be looking forward to job opportunities, 
job satisfaction, future scope of growth in an organization and finally 
a decent monetary compensation. If we are able to fulfill these basic 
expectations and aspirations, thereafter getting the right human 
resource and retaining them in the long run would automatically 
happen. A sense of ownership and a sense of participation to work as a 
team is the crux of the successful community eye care programme

5) Support services
 Support services like transportation, cafeteria, optical shop, 
pharmacy and lab would make the hospital complete. Since community 
eye care to a great extent involves transportation of the patients from 
the villages, their stay and accommodation apart from medicine, food 
and surgery, these support services are very important. 

6) Systems and Processes
 Any programme starts as a passion driven or emotion driven 
programme. Over a period, it should get transformed into a process 
driven or systems driven programme, in order to ensure long term 
sustainability. A good hospital administration should be well supported 
at every stage of its activity, by a good accounts department with 
proper checks and balances and a good facilities management section 
to effectively manage the infrastructure which would contribute to 
successful establishment of an eye hospital with a focus on community 
eye care.

Partners
 Community Eye Care Programmes are classic examples of public 
private partnership. Government of India under the National Programme 
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for control of Blindness has successfully established Project Offices in 
all the States of India and at the District level, under the leadership of 
the District Collector, District Blindness Control Societies have been 
established as the functional units. Under this National Programme, 
partial support is given to meet out the expenditures incurred for 
cataract surgery. Other needy areas like Diabetic Retinopathy, 
Glaucoma, Corneal diseases and childhood blindness would perhaps 
find a place for support in future.
 Apart from the Government, local organizations, especially the 
village level grass root organizations like Youth Forums, Mahila 
Mandals and Self Help Groups play a very important role in successfully 
executing Community Eye Care Programmes. Service organizations 
like Rotary, Lions and International Non-Governmental Voluntary 
agencies like Sight Savers International also participate actively in 
Community Eye Care Programmes.

Conclusion
 It is imperative to state that community eye care is a need based 
programme in a developing country like ours. The outcome of such 
programmes more than justify one’s involvement. A study conducted in 
1989 by WHO has come out with a statement that the cost to national 
economy in India, on account of blindness is around $4.2 Billion per 
year. Further, it has been observed that not only 85% of men and 58% 
of women got back to their work after a simple cataract surgery, but 
the returns are over 1500% on the expenditure incurred on the surgery 
during the 1st year of the post-operative period.
Presently, though some of the states are doing extremely well in terms 
of blindness control programmes, certain states in Northern India and 
Eastern India have very few eye care providers. Setting up of community 
eye hospitals in these deserving states to cater the un-reached population 
would be a major challenge during the next decade.

Dr. R.V. Raman - Community Eye Care Hospital in India-an Overview
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CASE REPORTCASE REPORT

Meibomian Gland Dysfunction (MGD)
Dr. K. Balaji, MBBS,DO,DNB., Dr. Vijayalakshmi Balaji.

 Meibomian gland dysfunction, a major form of blepharitis is an 
extremely common, yet often overlooked condition of the posterior eyelids. 
Meibomian gland dysfunction (MGD) is one of the most common ocular 
disorders encountered in clinical practice. The clinical manifestations 
of MGD are related to the changes in the tear film and ocular surface 
with symptoms of ocular discomfort. Lacrimal insufficiency is often 
concomitant and must be identified and addressed along with the 
treatment of the meibomian gland disease.
A better understanding of the functions of meibomian lipids and a 
standardized system for grading meibomian secretions will help the 
diagnosis and management of this eminently controllable condition.

The meibomian glands
 The meibomian glands are lipid producing glands in the tarsal 
plates of the upper and lower eyelids. They have a tree like structure 
and are placed perpendicular to the lid margin. Their orifices emerge 
posterior to the eyelashes and just anterior to the mucocutaneous 
junction. Upon maturation the cells burst and release the lipids they 
produce into the meibomian duct. Elastic tissue, smooth muscle fibres 
and parts of orbicularis oculi are intimately associated with the glands. 
Thus during a blink, a “milking of the glands” occurs and these lipids 
mix with other components of the tear film. The various chemical 
components of the lipid layer are responsible for its various roles as 
the outer layer of the precorneal tear film (table 1).
 A composition of the lipid layer leads to increased evaporation with 
resultant dry-eye like symptoms, despite normal aqueous production.  
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 In the presence of meibomian gland dropout, there is a three fold 
increase in the evaporative effect in humans.  That MGD has a purely 
evaporative effect is corroborated by the uniform increase in tear 
electrolytes. This increased electrolyte concentration is thought to be 
responsible for changes in conjunctival goblet cells density and corneal 
epithelial glycogen levels. These changes contribute to the conjunctival 
and corneal manifestations of the MGD.

TABLE 1
Functions of the lipid layer of preocular tear film
1. Retards evaporation of tear film.
2.  Prevents contamination of tear film by providing a barrier to 

cutaneous sebum
3. Lowers the surface tension of tears, allowing water to be drawn 

into the tear film, thereby thickening it.
4. Provides a seal between the lid margins during sleep
5. Provides a smooth optical surface
6. Lubricates between lid margins and cornea.

Human meibomian secretion:
 Meibomian gland secretion consists largely of neutral sterol 
and wax esters. In addition smaller quantities of free fatty acids and 
other variants are present. There is a significant variation in lipid 
composition between individuals. There is little doubt, however, that 
the lipid composition in normal individuals is very different from that in 
patients with meibomian gland disease. Cholesterol esters are always 
present in the secretions of patients with meibomian gland disease. The 
presence of these esters encourages bacterial growth of Staphylococcus 
aureus. The abnormal lipids cause the gland orifices to get obstructed 
as they have a higher melting point compared to the normal meibomian 
secretions. These abnormal lipids are present as semi-solids at body 
temperature.
 Though the exact contributions of variation in meibomian lipid 
synthesis and influence of lid flora is debatable, it is felt that both play 
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a significant role (table 1). In addition, any one of the three variables 
can set up a self-perpetuating cycle which causes further increase in 
MGD. Thus it can be hypothesized that after hyperkeratinisation of the 
duct epithelium occurs, the lipids mix with the cellular debris in the 
duct. The increased epithelial cells and cell debris cause thickening of 
the gland content and subsequent stasis. The duct thus gets occluded 
and allows bacteria to feed on the dead cells. This eventually leads to 
meibomian gland disease.

Signs and symptoms
 In MGD, there are no typical symptoms that fall into specific 
categories. The most common complaint is foreign body sensation. 
Other complaints include burning, irritation, itching and decreased 
or fluctuating vision. Findings on examination vary from minimal to 
severe and often do not correlate well with the severity of symptoms.

Lid margins:
 Rounded with thickening, erythema, hyperkeratinisation, 
vascularisation, telangiectasia, or notching.

Meibomian gland orifices:
 Displaced, often   posteriorly. Frequently less well defined or 
pouting. Capping of the orifice with solid plugs or epitheliums.

Meibomian glands:
 On lid eversion, the yellowish grape like appearance of the 
meibomian glands usually seen in fair skinned individuals may appear 
abnormal with drop out, or dilation of glands.
 Meibomian secretions on applying digital pressure to the lids oozes 
out of the meibomian orifices. The grading of secretions is as follows:
Grade I:   clear fluids expressed on mild digital pressure.
Grade II:   greasy fluids expressed on mild digital pressure.
Grade III:   opaque fluids expressed on moderate digital pressure.
Grade IV:   waxy fluids, expressed from some glands upon forceful 

digital pressure.



September 2008 99Dr. K. Balaji - Meibomian Gland Dysfunction (Mgd)

Grade V:   fine filamentary waxes expressed upon forceful expression.
Patients with grade I secretions are considered MGD free.
Mathers classification of  meibomian gland dysfunction”
Group Clinical features
Seborrheic Normal gland morphology but hyper 

secretion, normal tear film osmolarity
Obstructive High gland dropout, low secretion, elevated 

tear film osmolarity
Obstructive with sicca High gland dropout, low secretion, elevated 

tear film osmolarity, reduced Schirmer test

Sicca Normal gland morphology elevated tear 
film osmolarity, reduced Schirmer test.

Oily fluid capping the opening of the meibomian glands, characteristic 
of hypersecretory MGD – dilated MG with expression of oily secretion 
from their orifices (Figure 1a & 1b)

Figure 1a Figure 1b

Foamy secretion accumulating at the medial and/or lateral canthi(Figure 
2)
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Figure 2

Plugs of inspissated whitish material occluding the meibomian gland 
orifices(arrow) – Fig 3.

Figure 3.

Inspissated, toothpaste-like plaques expressed from meibomian glands 
– Figure 4.

Figure 4
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Corneal and conjunctival finding:
Rose Bengal staining is used. In severe cases there may be corneal 
neovascularization.

Associated conditions:
 Lacrimal insufficiency, acne rosacea, seborrhic dermatitis, and 
old age are common causes. Contact lens intolerance, giant papillary 
conjunctivitis and chalazion are the other causes.

Treatment
 The recommended treatment for MGD is application of hot 
compresses. This treatment melts the abnormal waxy lipids to facilitate 
the outflow from the glands. Patients should place a face cloth or cotton 
dipped in lukewarm water over the lids for five minutes, replacing the 
cloth as it cools and repeating the procedure four times (a total of 20 
minutes) every morning and again before going to bed for two weeks. 
It is important to instruct the patient  to carry out the above procedure 
on both eyes (whether or not the fellow eye also suffers from MGD).
 Usually significant relief is achieved with warm compresses alone. 
If symptoms persist lid scrubs, lid massage and an antibiotic ointment 
such as chloramphenicol or nebracin are recommended. 
In severe cases oral tetracycline is used (table 2). The choice would 
essentially be between oral tetracycline 250mg four times daily, or 
Doxycycline 100 mg twice daily with a maintenance dose of 100 mg 
once daily. The advantage with doxycycline is the reduced frequency 
of ingestion and that it is more resistant to interacation with food and 
mild products.

Table 2
Mechanism of tetracycline action in MGD
Decrease lipase secretion of bacteria.
Decrease serum cholesterol in mice
Antichemotactic effects on neutrophils 
Antiocollagenase
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Amniotic Membrane Grafting for 
Squamous Cell Carcinoma of the 

Conjunctiva
Dr. K. Sivakumar, Dr. Anupam Yadav, Dr.B.Pramila, 

Prof. Dr.K.Namitha Bhuvaneswari. rIO-GOH

CASE REPORTCASE REPORT

RIO GOH, Ruckmani Lakshmipathy Salai, Egmore, Chennai - 600008.

Abstract 
 A case report depicting the efficacy of amniotic membrane patch 
graft in conjunctival carcinoma as a preferred mode of treatment.  

Case report
 A 65 year old female presented to our out patient department of 
RIO GOH with the chief complaint of mass in the left eye of 3 months 
duration.
 On examination, a growth was present occupying the caruncle, 
nasal and the inferior bulbar conjunctiva of the pseudophakic left eye 
(Fig 1). The visual acuity with correction was 6/12 in the left eye. The 
right eye had immature cataract with 6/18, NIG. B-Scan showed normal 
study regarding optic nerve and posterior segment. 

Fig 1: Pre-operative showing conjunctival mass
Fig 2: Intra-operative mass sent for HPE
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Excision biopsy of the conjunctival mass was done under local 
anaesthesia. A mass measuring about 13x14 mm was removed from 
medial, superior, inferior quadrant of the conjunctiva with a clearance 
of 4mm of normal conjunctiva (Fig 2). Amniotic membrane graft was 
placed on the bare sclera. Topical mitomycin-c of 2% for 2 minutes was 
applied.
 Post-operative period was uneventful with a clear cornea, and a 
healthy graft. 
 HPE report showed conjunctival epithelium with abrupt 
transitition to a marked acanthotic epithelium showing cells with 
pleomorphic hyperchromatic  nuclei involving  full thickness of 
epithelium. Basement membrane appeared ruptured in numerous foci 
with evidence of microinvasion of malignant squamous epithelial cells 
in subepithelium. Dense lymphoplasmocytic inflammatory infiltrate 
was seen hugging the epithelial down growth.  There was no evidence 
of intra or subepithelial keratin pearl formation. The histopathology 
confirmed the clinical diagnosis of squamous cell carcinoma of the 
conjunctiva (Fig 3).

Fig 3: HPE showing features of squamous cell carcinoma
Fig 4 :Post-operative picture showing healthy conjunctiva
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 On follow up visits, the wound was found to be healthy. There 
was no recurrence of the mass during the follow up period of 6 months  
(Fig 4).
Discussion: The amniotic membrane transplantation (AMT) done for 
the conjunctival surface lesion retains a normal conjunctival epithelial 
phenotype cytology post-operatively. Amniotic membrane (AM) serves 
as a suitable substrate for expanding ocular surface epithelia and 
subsequent transplantation. AM stromal matrix suppresses signalling of 
transforming growth factor β activity and myofibroblast differentiation 
in normal human corneal and limbal fibroblasts, conjunctival fibroblasts, 
and pterygium body fibroblasts. Further, AM contains a number of 
protease inhibitors such as α1 antitrypsin, α2 macroglobulin, inter-α 
trypsin inhibitor, α2 plasmin inhibitor, and α2 antichymotrypsin which 
explains why AM may help suppress inflammation following surgical 
excision. 
We present this patient, who had undergone excision biopsy with AMT 
for conjunctival mass of 3 months duration. The post-operative results 
are very satisfactory and there was no recurrence of the pathology. 
Hence, it is recommended to apply AMT for patients who undergo 
excision biopsy for a conjunctival mass of varied pathology.
references:  

•Br J Ophthalmol. 2002 June; 86(6): 640–645. . 
•Eye (2006) 20, 351–357.
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Transient Blindness after CPr
* Dr. Murali Ariga, ** Dr. Vishal Nigam 

* Consultant – M.N. Eye Hospital & S.M.F, Chennai.
** Fellow Oculoplasty, Aravind Eye Hospital, Madurai.

 A  twenty one year old male patient was brought to the Emergency 
Room (ER) with severe shortness of breath. He was a known case 
of Bronchial asthma and had suffered a fall from his motorcycle on 
the way to the hospital. There was no history suggestive of a head 
injury. The patient suffered a cardio respiratory arrest while in the 
ER and defibrillation with cardiopulmonary resuscitation (CPR) was 
performed. 

 The patient was intubated and was on mechanical ventilation for 
three days after the incident during which time he received parenteral 
steroids along with nebulised bronchodilators, DVT prophylaxis and RT 
feeds. Blood investigations revealed polymorphonuclear leucocytosis 
and mildly elevated creatinine levels. Arterial blood gases showed 
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severe respiratory acidosis. Chest X ray was within normal limits and 
ECG showed sinus bradycardia. 
CT scan of the brain was normal. 
 The patients’ respiratory and neurological signs improved and 
the patient was extubated after three days. During this period he 
complained of blurring of vision and difficulty in identifying colours.  
 On examination, the patients’ visual acuity was hand movements 
close to face in both eyes. Ocular movements were full and painless. 
Pupils in both eyes were round, regular and reacting to light with no 
relative afferent pupillary defect (RAPD). Slit lamp examination of the 
anterior segment was within normal limits. Fundus evaluation showed 
a healthy optic disc, normal foveal reflex and attached retina in both 
eyes.  
 MRI brain showed bilateral occipital and posterior parietal acute 
cortical infarcts. A VEP was done which showed reduced amplitude 
and delayed latency in both eyes. 
 The patient was started on oral steroids, which were gradually 
tapered.
 Eight weeks following the incident, the patient’s visual acuity had 
improved to 6/24,N6 in the right eye and 6/18,N6 in the left eye. Visual 
field examination (HFA 24-2) revealed a normal field of vision in the 
Right eye. Left eye field examination was unreliable due to fixation 
loss.
Dr. r. Venkataraman, Dr. V.D. Dedeepiya, Dr. N. ramakrishnan:  
Chennai Critical Care Consultants Group, Apollo Hospitals, 
Chennai. 
 In the case report, the clinical picture is suggestive of posterior 
reversible encephalopathy syndrome (PRES).  This clinical syndrome 
has an insidious onset presenting predominantly as headache, 
decreased level of consciousness, visual changes, and seizures, along 
with characteristic neuroimaging findings involving the posterior 
cerebral white matter. Deranged cerebral auto-regulation, endothelial 
dysfunction, cerebral ischemia and fluid overload have all been 
implicated in the pathogenesis of PRES. 
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 Although the presentation of this patient including visual 
disturbances, reversible nature of symptoms and neuro imaging 
with MRI revealing bilateral occipital and posterior parietal acute 
cortical infarcts all suggest PRES, several features of this case 
do not fit the classical picture of PRES.  First, although PRES has 
been described in several medical conditions, including hypertensive 
encephalopathy, acute or chronic renal disease, vasculitides, eclampsia, 
dyselectrolytemia ( hypercalcemia and hypomagnesemia) and the use 
of cytotoxic and immunosuppressant drugs it has not been described 
after cardiopulmonary resuscitation. Second, although clinical features 
are non-specific, common clinical features of PRES such as headache, 
seizures and altered mentation have not been reported in this case. 
Third, hypertension which is frequent, although not invariable in 
these cases was also lacking in this case. It is however possible that 
this patient had a mild form of PRES. Last, the typical findings on 
neuro-imaging are symmetrical white matter edema in the posterior 
cerebral hemispheres, particularly the parieto-occipital regions rather 
than infarcts as reported in this case.  The differential diagnosis for 
this patient includes a stroke. However, the bilateral involvement and 
the spontaneous recovery (although partial) within 8 weeks of onset of 
symptoms makes this diagnosis less likely. Diffusion weighted imaging if 
done would have probably helped differentiating PRES from infarcts.
 However, this case-report underlines the importance for physicians 
to identify PRES early and to differentiate it from other diagnoses, 
especially stroke. This differentiation has important therapeutic 
implications in that unlike a patient with stroke, in a patient with 
PRES, early aggressive control of hypertension leads to a dramatic 
improvement in outcome. 
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Dr. Navin Jayakumar: Director, Darshan Eye Clinic, 
Chennai.
 The history and findings recorded in this patient are 
suggestive of a postanoxic syndrome following cardiac arrest.
 One bedside clinical finding seen in this patient is worth 
highlighting: The patient had bilateral profound visual impairment 
but reactive pupils. 
 Any lesion to an optic nerve or chiasm causes visual loss and an 
afferent papillary defect. From the optic tract to the occipital cortex, each 
side contains fibres from both eyes. Therefore a unilateral retrochiasmal 
lesion is not associated with visual loss but rather a field defect – most 
commonly a contralateral homonymous hemianopia. Moreover, fibres 
serving the pupillary reflex exit the visual pathway before the posterior 
third of the optic tract, to enter the midbrain at the level of the superior 
colliculus to input into the pretectal nucleus of that side. Therefore 
lesions involving the posterior optic tract, geniculate body, radiations 
and cortex do not affect the pupillary reflex.

To summarize the above:
 Unilateral anterior visual pathway lesion – ipsilateral visual loss 
and afferent pupillary defect.
 Unilateral posterior visual pathway lesion – no visual loss, 
normally reactive pupil, but a contralateral homonymous field defect.
 A unilateral cortical infarct will not therefore cause a loss in visual 
acuity. The bilateral visual loss with reactive pupils indicates bilateral 
complete homonymous hemianopias. The presence of hand movements 
could indicate some macular sparing. However the pupils were normal 
because the anterior visual pathways were unaffected.
 Regarding neuroimaging in acute stroke, CT was considered 
preferable to MRI because it could differentiate between a hemorrhagic 
and ischemic stroke – a critical distinction in guiding management. CT 
was done initially for this patient, not only for making this distinction 
but to, presumably, also rule out fractures. However, MRI is far superior 
to CT in the diagnosis of acute ischemia. A CT taken a few hours after 
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an acute stroke may show only a faint hyperdensity and narrowing 
or attenuation of sulcal spaces due to edema (when compared to the 
“normal side”). MRI with T2 weighted images, FLAIR, and Diffusion 
Weighted imaging is very sensitive in picking up early ischemia in the 
brain. It is now considered the imaging modality of choice for acute 
stroke.
 Regarding the visual fields – neither field shows evidence of residual 
hemianopia. The fixations losses in the left field are difficult to explain. A 
central scotoma in the left field should have its homonymous counterpart 
in the right field – which is normal. The most likely assumption would 
be patient fatigue while the left eye was being tested.
 Several studies using PET scanning (De Volder AG et al 1990, 1994) 
have elegantly shown selective involvement of the parieto-occipital 
cortex (demonstrated by decreased mean cerebral glucose metabolism) 
in post-anoxic syndromes following cardiac arrest. Cerebral anoxia 
results in a global brain hypometabolism, which appears related to 
the vigilance state, as well as in regional disturbances preferentially 
located in arterial border zones – the parieto-occipital cortex is a frontier 
territory between carotid and vertebral circulations. A differential 
sympathetic innervation to the carotid and vertebral circulations might 
also play a role in the susceptibility of the occipital lobes to hypoxia.

Dr. Mahesh: Consultant Neuro Ophthalmologist, 
Aravind Eye Hospital, Madurai. 
I have not come across such a case following a CPR although 
we have had a few patients with head injury( unlike this one 
)with  generalised visual loss due to  a diffuse axonal injury 
and have subsequently and slowly recovered.



September 2008 111

The most likely cause of this visual loss in this patient is hypoxia or 
anoxia of the occipital lobes. Vascular insufficiency plays a role during 
a cardiorespiratory arrest. In certain patients, the cerebral blindness 
is transient due to a temporary vascular insufficiency in the vertebro 
basilar system. The reason for the predilection of the occipital lobes 
is the relative sparsity of the sympathetic innervation supplying the 
posterior circulation  (the water shed zone )  as compared to the anterior 
vascular system. The subsequent recovery may have been due to the 
resolving diffuse axonal oedema and ischemia”

Dr. Murali Ariga: Consultant – M.N. Eye Hospital, 
Chennai. 
To summarize, this patient appears to have suffered from 
reversible cerebral (retrogeniculate, cortical) blindness 
following recovery from CPR. This resulted in severe near 
total visual loss in both eyes. The visual loss was reversible 
with no evidence of residual hemianopia in the field tests obtained later. 
The probable causes for such a reversible phenomenon appear to 

 RPLS (reversible posterior leukoencephalopathy syndrome) as  ●
discussed by Dr. Venkataraman and colleagues.
 Metabolic encephalopathy ●

 Bilateral infarctions of occipital cortex and/or posterior optic  ●
radiations (usually irreversible) - this has been elaborated well by 
Dr Navin Jayakumar and Dr Mahesh. 
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Comparison of Macular Thickness Measurements between Time 
Domain and Spectral Domain Optical Coherence Tomography
Christopher Kai-shun Leung,1,2 Carol Yim-lui Cheung,1 Robert N. Weinreb,2 
Gary Lee,1 Dusheng Lin,1 Chi Pui Pang,1 and Dennis S. C. Lam1 
Macular thickness measurements obtained from time domain optical 
coherence tomography (OCT) and spectral domain OCT were compared 
and also evaluated for  their repeatability and agreement. Thirty-five 
healthy normal subjects were included. In one randomly selected eye 
in each subject, three serial macular measurements were obtained 
from a time domain OCT (Stratus OCT, Carl Zeiss Meditec, Dublin, 
CA) and a spectral domain OCT (3D OCT; Topcon, Tokyo, Japan) by an 
experienced technician in random order. Total and regional macular 
thicknesses obtained by the two OCTs were compared. Their agreement 
was examined with Bland-Altman plots. Repeatability (2.77 x within 
subject SD [Sw]), coefficient of variation (CVw; Sw/overall mean), and 
intraclass correlation coefficient (ICC) were calculated to evaluate 
repeatability.  Low variability for macular thickness measurements 
was found in both time domain and spectral domain OCTs. The range 
of the respective CVw and ICC values were 1.6% to 3.2% and 0.85 to 
0.91 for Stratus OCT and 0.6% to 2.4% and 0.92 to 0.99 for 3D OCT. 3D 
OCT demonstrated better repeatability for total and regional macular 
thicknesses (all with P  0.014). The foveal and total macular thicknesses 
measured by 3D OCT were significantly greater than those measured 
by Stratus OCT (both with P < 0.001). The spans of 95% limits of 
agreement for foveal and total macular thicknesses were 33.9 and 21.3 
µm, respectively. Although both time domain and spectral domain OCTs 
are reliable for macular thickness measurements, spectral domain OCT 
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has better measurement repeatability compared with time domain 
OCT. Macular measurements obtained from the two OCT systems may 
not be used interchangeably. 
Investigative Ophthalmology & Visual Science November 2008 Vol 49, 
No 11

Blood Levels of Vitamin C, Carotenoids and retinol Are Inversely 
Associated with Cataract in a North Indian Population
Mukesh Dherani,1 Gudlavalleti V. S. Murthy,2 Sanjeev K. Gupta,2 Ian S. 
Young,3 Giovanni Maraini,4 Monica Camparini,4 Gill M. Price,1 Neena 
John,2 Usha Chakravarthy,5 and Astrid E. Fletcher1 
Cross-sectional study of people aged  50 years identified from a 
household enumeration of 11 randomly sampled villages in North 
India. Participants were interviewed for putative risk factors (tobacco, 
alcohol, biomass fuel use, sunlight exposure, and socioeconomic status) 
and underwent lens photography and blood sampling. Lens photographs 
(nuclear, cortical, and posterior subcapsular) were graded according 
to the Lens Opacities Classification System (LOCS II). Cataract was 
defined as LOCS II grade  2 for any opacity or ungradable, because 
of dense opacification or history of cataract surgery. People without 
cataract were defined as LOCS II <2 on all three types of opacity, 
with absence of previous surgery. Of 1443 people aged  50 years, 94% 
were interviewed, 87% attended an eye examination, and 78% gave 
a blood sample; 1112 (77%) were included in the analyses. Compared 
with levels in Western populations, antioxidants were low, especially 
vitamin C. Vitamin C was inversely associated with cataract. Odds 
ratios (OR) for the highest ( 15 µmol/L) compared with the lowest ( 
6.3 µmol/L) tertile were 0.64, (95% confidence interval [CI] 0.48-0.85; 
P < 0.01). Tertiles of zeaxanthin (P < 0.03),  -carotene (P < 0.05), and 
retinol (P < 0.02) were associated with decreased odds of cataract. 
In analysis of continuous data, significant inverse associations were 
found for vitamin C, zeaxanthin, lutein, lycopene,  - and β-carotene, 
and β-cryptoxanthin, but not for  - or  -tocopherol. Inverse associations 
were found between cataract and blood antioxidants in an antioxidant-
depleted study sample. 



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 3114

Investigative Ophthalmology & Visual Science August 2008 Vol 49, No 8

Timing of Surgery for Infantile Esotropia in Humans: Effects 
on Cortical Motion Visual Evoked responses
Christina Gerth, Giuseppe Mirabella, Xiaoqing Li, Thomas Wright, Carol 
Westall, Linda Colpa, and Agnes M. F. Wong 
Infantile esotropia is associated with maldevelopment of cortical 
visual motion processing, manifested as directional asymmetry of 
motion visual evoked potentials (mVEPs). The purpose of this study 
was to determine whether early surgery at or before age 11 months 
could promote the development of cortical visual motion processing 
in human infants, compared with standard surgery at age 11 to 18 
months. Sixteen children with a constant, infantile esotropia  30 prism 
diopters and onset before age 6 months were recruited prospectively. 
Eight of them underwent early surgery at  11 months of age, and eight 
underwent standard surgery at 11 to 18 months of age. Seven age-
matched normal subjects served as the control. At 2 to 2.5 years of age, 
mVEPs were measured during monocular viewing of a grating that 
shifted between two positions with a lateral displacement of 90° at 10 
Hz. Nasotemporal mVEP asymmetry was assessed by an amplitude 
asymmetry index and by the presence of a significant interocular 
phase difference. The mean asymmetry index and interocular phase 
difference in the early surgery group were comparable to that in age-
matched control subjects, and they were significantly lower than those 
in the standard surgery group. Early surgery for infantile esotropia 
promotes the development of cortical visual motion processing, whereas 
standard surgery is associated with abnormal mVEPs. The results 
provide additional evidence that early strabismus repair is beneficial 
for cortical development in human infants. 
Investigative Ophthalmology & Visual Science August 2008 Vol 49, No 
.8

Intracameral Triamcinolone Acetonide as Treatment 
for Endothelial Allograft rejection After Penetrating 
Keratoplasty. 



September 2008 115

Case report 
Cornea. 27(7):847-850, August 2008. 
Intracameral injection of triamcinolone acetonide as treatment of 
therapy-resistant endothelial allograft rejection after penetrating 
keratoplasty is reported. A 32-year-old patient showed conventional 
therapy-resistant endothelial allograft rejection 2 months after 
penetrating keratoplasty. The patient received an intracameral 
injection of 4 mg in 0.1 mL of triamcinolone acetonide. Preinjection 
visual acuity was count fingers at 3 ft, and the graft showed diffuse 
haze and multiple endothelial rejection lines. Within 2 weeks after 
injection, marked resolution of the microcystic edema and reversal of 
the endothelial rejection was noted. Fourteen months after injection, 
best-corrected visual acuity was 20/20, and intraocular pressure was 
17 mm Hg without antiglaucoma therapy. Intracameral injection of 
triamcinolone acetonide may be an additional treatment modality in 
the treatment of endothelial allograft rejection when traditional steroid 
therapies have failed.

Agreement of Perkins Hand-held Applanation Tonometry with 
Goldmann Slit-lamp Applanation Tonometry
Jason Leng, Jennifer Law, Julia Song
In this prospective study, 109 eyes of 109 patients were included at 
random. Eyes were excluded if they had undergone intraocular surgery 
within 3 months of the study or if they had corneal pathology. The 
right eye was selected by convention unless a patient’s right eye fit the 
exclusion criteria or a patient was monocular. The mean intraocular 
pressures measured by Goldmann applanation tonometry and Perkins 
applanation tonometry were 16.88 mm Hg (SD, 7.38 mm Hg) and 16.77 
mm Hg (SD, 7.21 mm Hg), respectively. The mean intraocular pressure 
difference between the 2 types of tonometry was 0.11 mm Hg (SD, 
2.38 mm Hg). The intraocular pressures adjusted for central corneal 
thickness were 17.52 mm Hg (SD, 7.06 mm Hg) and 17.43 mm Hg 
(SD, 6.93 mm Hg) for Goldmann applanation tonometry and Perkins 
applanation tonometry, respectively, with a mean difference of 0.09 
mm Hg (SD, 2.41 mm Hg). Age, ethnicity, sex, time of day, glaucoma 
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type, number of medications, type of medication, prior surgery, and 
central corneal thickness did not have a significant effect on intraocular 
pressure measurement differences between Goldmann and Perkins 
applanation tonometry (p > 0.05). There was high correlation between 
Goldmann and Perkins applanation tonometry by Pearson correlation 
(χ2 = 0.95) and intra-class correlation (R2 = 0.98; p < 0.0001). Goldmann 
slit-lamp applanation tonometry and Perkins hand-held applanation 
tonometry are comparable (p = 0.48) and can be used interchangeably. 
Central corneal thickness, demographics, and other ocular factors did 
not appear to have any significant effect on differences between the 2 
devices.
Asian J Ophthalmol. 2008;10:360-4.

Phototherapeutic Keratectomy for Granular Dystrophy
Sharadini P Vyas, Varshi M Rathi
Sri Ganapati Netralaya, Jalna, India
The effect of phototherapeutic keratectomy for patients with granular 
dystrophy was evaluated.Eight eyes of 5 patients who underwent 
phototherapeutic keratectomy for granular dystrophy were enrolled; 
3 patients underwent phototherapeutic keratectomy in both eyes. The 
outcome measures were pre- and postprocedure uncorrected visual acuity, 
best spectacle-corrected visual acuity, and postoperative refraction. The 
mean age of the patients was 20.6 years (SD, 6.7 years). All patients 
presented with decreased vision. The mean preoperative uncorrected 
visual acuity was 6/24, which improved to 6/15 postoperatively. The pre–
phototherapeutic keratectomy best spectacle-corrected visual acuity 
was 6/12, which improved to 6/6 postoperatively (p = 0.0088). Refraction 
was available for 5 eyes; the mean postoperative refraction was +2.15 D 
(SD, +0.45 D). All patients had a clear visual axis postoperatively and no 
complications were encountered. None of the patients had recurrence 
by the last follow-up (mean, 8.8 months; SD, 8.2 months). This small 
series of patients found phototherapeutic keratectomy to be a safe and 
effective technique for the management for granular dystrophy. Larger 
case-control studies comparing phototherapeutic keratectomy with 
other techniques are required to validate these results.
Asian J Ophthalmol. 2008;10:123-125.
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rapid Diagnosis in Ophthalmology

Neuro-Ophthalmology
Author:-Jonathan D Trobe

Series editors:-Jay S Duker, Marian S Macsai

First printed in India in 2008
Published by Elsevier Mosby

Indexed and illustrated 252 pages

Reviewer: Dr Sunil G.T.
Jonathan D. Trobe is a well known Professor of ophthalmology and 
neurology, at the University of Michigan, Ann Arbor, USA 
This title in ‘Rapid diagnosis in ophthalmology’ series, describes neuro 
-ophthalmology in a nutshell. To increase the clinical relevance it has a 
symptom wise approach which aids clinician in the workup of a neuro 
– ophthalmology case. Chapters are grouped under 13 major headings 
starting with transient visual loss and congenital optic nerve disorders 
and finishing with pupil and eyelid disorders.
Each section gives a brief summary of the frequent and important 
diseases in the facing page. Each page is devoted to one topic with 
relevant pictures with illustrations in the adjacent page.  The charts 
used to illustrate the eye movements are of high quality, easy to 
comprehend and uncomplicated.
The hallmarks of this book are: 

 Bulleted with slide show like format gives an easy access to  ●
information without going through paragraphs.

Consultant, Glaucoma Services, Sankara Nethralaya, Chennai.
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 Hundreds of full color pictures with excellent clarity and life like  ●
presentation.
 Common diagnostic pitfalls that are explained make the book more  ●
practical.
 Color-coded layout and differential diagnosis allows you to efficiently  ●
formulate a treatment plan for any case.

List of references is conspicuous by its absence, which is the main 
drawback of this book.  This handy paperback edition has an attractive 
cover with a beautiful layout and follows a systematic presentation 
of the symptoms and findings. Every line in this book gives you some 
valuable information, thereby putting the knowledge of international 
experts at your fingertips. It is indeed useful for all residents and 
practicing clinicians.

 

With Best Compliments from

Specialist In Eye Instruments For Cataract & I.o.l, Glaucoma, D.C.R, Enucleation Vitreo-
retinal, Lasik, Eye Lid, Lacrmal, Muscle, Basic And Emergency, Cornea Transplant, 
Small Incision Blades, Cannulas, Trephines Etc.,

Appliancieslike Trail Set, Vision Drum, Trail Frame, Eye Vision Charts, Ishiara, Artificial 
Eye Orbital Implants, Confermers, Bejerrum Screen, Hess Screen, Prism Bar, Binomag, 
Low Vision Kit, Bipolar Cautery, R.a.f Ruler, Maddox Wing, Diplopia Goggles, Spot 
Light Etc.,

r.L.Hansraj & Co
3, Nyniappa Naick Street
Chennai – 600 003
Phone – [25356548;42162668]
Fax No.25354068
E Mail- Rlhansraj@hotmail.com
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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 
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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.



CME
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PROGRAMMES

Continuing Medical Education 

03rd – 05th September 08 Recent Advances in Ophthalmic Research “KBIRVO”
   Contact person: Prof. G. Kumaramanickavel, M.D., -  

 Organizing Secretary 
   Sankara Nethralaya, No. 18, College Road,  
   Nungambakkam, Chennai – 600 006.             
   Tel:  91-44-42271807, Fax: 28254180, 
   E-mail: kbrivacon@snmail.org 

20th – 21st September 08 Bombay Ophthalmology Association
   Contact person: Dr. Preetam Samant
   P.D.Hinduja National Hospital and MRC, Veer 
   Savakar Mrg,
   Mahim, Mumbai – 400 016. 
   Tel:  24447165, 24448131, 9987315599, 
   E-mail: pms_ham@yahoo.co.uk 

11th – 12th October 08  5th Uttara Eyecon 2008
   Guru Ram Rai Institute of Medical & Health Sciences 
   and Maharshi Indiresh Hospital,
   Patel Nagar, Dehradun – 248 001.
   Contact person: Dr. Sanjeev Mittal
   Tel:  91-135-2522252, 2522200, 91-9412909375, 
   Fax: 91-135-2720151
   E-mail: uttaraeyecon2008@yahoo.com 
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18th – 20th October 08   XV Annual Conference of Strabismological 
   Society of India 
   Strabismic Panorama 2008 
   Contact person: Dr. Subhash Dadeya - 
   Organizing Secretary 
   E-mail : dadeyassi@gmail.com 

06th – 07th December 08 Foresight
   Contact person: Dr. Reji K. Thomas
   St. John’s Medical College Hospital, Sarjapur 
   Road, Bangalore – 560 034.                
   Tel:  91-080-22065000, Fax: 25530070, 
   E-mail: sjmch@vsnl.com 

13th – 14th December 08   PHACOEXCEL – 2008 Basics and Beyond 
   Aravind Eye Hospital,
   No. 1, Anna Nagar, Madurai – 625 020.
   Contact person: Dr.Haripriya Aravind - 
   Organizing Secretary 
   E-mail : iolcoord@aravind.org 

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



September 2008 125

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

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

International Conferences:

13th–17th September 08 XXVI Congress of the European Society of 
   Cataract and Refractive Surgeons (ESCRS)
   International Congress Centre (ICC) in Berlin

8th-11th November 08  AAO – 2008 Joint Meeting with the European 
   Society of Ophthamology (SOE)- Georgia
   World Congress Centre

6th – 8th February 09 13th ESCRS Winter Meeting 
   Rome, Itally



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 3126

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

8th – 11th July 09     WGA 2009  
   Boston, MA USA 

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 
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Immortal Etchings 
Mrs. S. Mathira

Administrative Officer, M.N. Eye Hospital,Chennai

 Manohar Devadoss is well known to the citizens of Tamil Nadu 
as an artist who saluted the city he grew up in, through his intricately 
detailed and beautiful  pen and ink sketches of the striking architecture 
of the Temple city Madurai.What makes this an exceptional achievement 
is the fact that he did this inspite of his long struggle with Retinitis 
Pigmentosa, a degenerative ailment of the eye which he is afflicted 
with. RP has made him practically blind, but it could do nothing to 
dampen his spirit. His fight to overcome his visual impairment and do 
these magnificent drawings is a splendid example of human courage. 
His boyhood days in Madurai are so etched in his memory that even 60 
years later, when he cannot see things at an arm’s length, it helps him 
to sketch the spirit of the place. So much so that the city’s culture and 
individuality stands frozen in his sketches.
 God graced him with a lovely wife, Mahema, who was an engaging 
person, lively and articulate. She was a wonderful teacher, he was a 
gifted scientist and both were an epitome for the art of giving, something 
very near to their heart. But, fate struck a fatal blow in the form of a 
car accident which left Mahema a quadriplegic for over three decades.
 Through all Mahema’s disability she had one constant, unfailing 
companion, one person whose strength would stand in when hers 
faltered. From the minutest detail of her crucial and complicated 
medical routine to the exact angle at which the wheelchair must be 
placed when she was lifted out of their car, he knew it all. For more than 
three decades he was her most faithful nurse and attendant, always 
looking for ways to lessen the burden of the pain she carried. He, as a 
scientist is particularly proud of a self-devised technique he used, to 
carry Mahema up long flights of stairs in her wheelchair. An incredible 
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feat, especially when you realize that Manohar could not see the steps, 
or even the wheelchair. 
 They complemented each other even more thereafter, their 
interdependence becoming their strength, not their weakness. “She 
has my eyes” he would say. “He has my limbs” would be her rejoinder, 
capturing the ardhanari (half male – half female) concept in their total 
oneness. Between Mano and Mahema, love kept intact its serenity, and 
met its axiom – unconditionality. The accident did not dampen the spirit 
and the love between them. She read out to him while he sketched, 
helped him study the photographs, and even reproduced parts of it 
that he could not see. 

A rare oneness 
 Mahema started Spoken English classes at her home and began 
her work on a series of children’s books. She joined several women’s 
groups and was involved in fund-raising activities for a number of 
charities. She went through physiotherapy and slowly, painstakingly 
learnt to use her shoulder muscles to write. People were inevitably 
drawn to her by her charm, warmth and especially her cheerfulness. 
The pain was still there, but she put it aside and opened the doors of 
her changed life to the world. “I know I still can be of service to people,” 
said Mahema, smiling. Sadly, her passing away in March 2008 left an 
irreplaceable vacuum in Manohar’s life. 

Dr. R. Ramasubramanian - Entoptic Images
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 His first book “The Green Well Years” tells the magic of a South 
Indian boyhood set against the beguiling charm of an old temple-city. 
The exquisite pen-and-ink drawings in the book are his. Because of 
his condition, Manohar has no color perception, only an acute tunnel 
vision and the little he does see is as if seen through a pinhole. Yet 
his drawings are flawless, sharp-edged, heartbreaking reproductions 
of snapshots from his life. 
 How does he do it? He uses special eye drops to dilate his pupils, 
and also seeks the aid of super strong lights, special magnifiers and 
gloves, (because the lights make his hands sweat and that could blotch 
the drawing).  Manohar uses a special pair of spectacles with lens of 
+27D power, fitted with an extra lens of +4D power for near vision to 
get a clear picture between the eye and the easel. Though he studies 
photographs, most of his works are from memory. 
 His boyhood days in Madurai are so etched in his memory that 
even 60 years later, when he can not see things at an arm’s length, it 
helps him to sketch the spirit of the place.” It is Madurai that gives me 
the courage to take on life with a smile,” Manohar said. His sketches of 
the city’s buildings have a mark of an architect’s expertise. His scientific 
mind (he had been a chemical technologist in a UK – based firm), has 
helped him in art and work.       
 Manohar is a self-taught artist. The picturesque drawings of 
Manohar dwelt upon to the minute detail, the symmetry of every brick 
and tile of the buildings, paintings and the alluring quality of each 
picture become all the more incredible when you think of the physical 
challenge that he was coping with. His specialty is line drawings as the 
paintings show. 
 “While capturing statuary in ink, my emphasis was on factual 
precision. So it was with lofty monuments too, but I used my own 
input in creating the scenes at the ground level, as they really were. I 
created the artwork on street houses by drawing upon my knowledge 
of the structure of such buildings, by poring over disparate visual 
sources, by sketching existing abodes and by using trigonometry. As 
for rural scenes, by and large, I carefully composed them based on my 
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deeply engraved memory and on existing rustic landscapes without 
compromising authenticity”. What an eloquent disclosure of Manohar 
on his drawings!

Art of Manohar Devadoss
 Writing is another of Mr. Devadoss hobbies. The first, “The Green 
well Years”, is a memoir of his young days in Madurai. Structured 
as a multi-dimensional autobiographical novel, it is sprinkled with his 
detailed drawings. The second is “A Poem to Courage”, a factional 
account of a couples life together, depicting the early days of happiness, 
the shattering blow of an accident which caused the wife to become a 
quadriplegic, the realization that the husband is going blind and, finally 
the triumph of hope and courage, making them live their lives to the 
fullest, despite the impediments. “Multiple Facets of My Madurai” 
is Manohar’s third book with a difference. The former President of 
India, A.P.J. Abdul Kalam, said that “this unique book gives an insight 
into the historical, cultural and architectural wealth of the city”.   
 How rare it is to come across someone who bears his cross with 
joy. His photographic memory and un-compromising attention to 
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detail and finally a dedication and perseverance 
make him go far beyond the ordinary. “I immensely 
enjoyed addressing such challenges in my artwork. 
Fortunately for me, these very challenges became my 
assets in later years. My vision declined, my colour 
perception faded and my acuity weakened. But I 
could still clearly see black and white. With passing 
years I found it harder and harder to draw and I 
had to spend longer and longer hours at my easel…. 
However, my motivation to draw and the pleasure I 
derived from this creative work never declined”. It is 

this rare mentality which makes his final product an exquisite piece of 
art which appeals more because it comes from a person to whom the 
outside world is nothing more than a blurred frame.
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