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GUEST EDITORIALGUEST EDITORIAL

Half a Day In an Eye Hospital   
In The Distant Future 

Year 2045 
Date 12th October

Place: Mega Metropolis Of Coimbatore 
(Now Including Erode)

 (Prologue: This is a fictitious situation based on futurologically 
predicted data presently available. All names are fictitious and any 
resemblance to any person Living, Dead or yet to be born is unintentional.. 
Why 2045?? – I would be 100 years old on that date. India is predicted 
to be the most populace nation in the world that year at 1.51 Billion 
& it is 37 years since I passed medicine and 2045 would be another 37 
years away.)
 Time @4161 Internet time: Narayanan , 95 year old Male is due 
for his regular annual Ophthalmic check up. He logs on to his medical 
website from his wrist bound Evernet connecting device. The screen is 
projected on to his retina. He does not use any monitor. His eyes control 
the items he chooses to do. He selects Eye check up. The screen projects 
the equivalent of today’s Snellens chart and contrast sensitivity screens 
on to his retina. His responses are recorded. In quick sequence his 
optic disc and RNFL is measured and analysed, (IOP is not measured 
anymore, nor is it found to be important). A rapid retinal scan is done 
and images captured. Mr Narayanan doesn’t wear glasses. Uses just 
the computer projection device through the centre of which he has clear 
distance and near vision. (Image1).

�  Internet Time is a “new” way to tell time, invented and marketed by the Swiss watch 
company called Swatch ®. The current Internet Time is the same all over the World (no 
time zones or daylight saving time adjustments).

TERF, Vijaya Hospital, Chennai
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Image 1: Design of  projection device used by Mr. Narayanan

 (Mr.Narayanan like everyone else since 2040 has an embedded 
chip in his arm which contains his entire personal, medical history 
including his entire DNA profile. (Image 2)

Image 2: DNA profile- Mr. Narayanan

 He carries no documentation. The chip has all his banking and 
credit card details, travel document details and identification details 
as well.) After his Ophthalmic examination gets over, he transfers 
the data to the chip.  The data is compared to the previous data from 
last time. Oh! Oh! There is a new change at the macula. His vision 
is also marginally decreased, his colour vision is altered and Amsler 
has distorted images at the centre. He gets a warning!!! Shall I inform 
the doctor? He answers. Yes. Then the next question... Dr.Sheeba??? 
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Yes. A connection is sent out to Dr.Sheeba. Narayanan’s computer 
interfaces with Sheeba’s Computer and decides he needs to be seen. An 
appointment is made for @916 the same day. The appointment fee and 
transaction fee are appropriately deducted and credited to Sheeba’s 
Account. The whole process took ONE beat of internet time (1 minute 
26.4 secs) from the time he decided to check his eyes.
 Time: Same time as Narayanan completed his check, Sheeba’s 
computer creates Narayanan’s file on her computer. His DNA profile 
shows he is prone to Macular degeneration. His previous history and 
recent findings are uploaded and requisitions for Mini MRI and DOG 
Scan (Digital Ophthalmic Geosynchronous Scan, unlike the CAT scan 
and PET scan this combines anatomical details with functional activity 
in a single scan) are planned on his arrival.
 Time: 60 beats later, Dr Sheeba sees her first patient for the day. 
Mike Smith, from   “Beckam State” (part of ancient UK), has been 
diagnosed to have Diabetes risk recently. His implanted chip (Image 3) 
monitors his various parameters and found that his diurnal fluctuation 
exceeded the accepted norms. 

Image 3: Implantable chip (enlarged view) of Mike Smith

 His DNA profile had told him that he would land up with diabetes 
and would be warned. His Diabetologist had already seen him and now 
referred for his Ophthalmic work up. Dr.Sheeba is an Implantologist 
having specialized in the implanting of genetically modified material 

Dr. S. Bharti - Guest Editorial
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at specific locations in the eye. Mike Smith is about to have his genetic 
markers removed for modification. The process will take less than 100 
beats. She will then implant this material into a tiny nanobot  which 
she will inject into the two carotids one at a time and then guide them 
remotely using a joystick and drive it correctly close to the fovea where 
the nanobot will deliver the genetically modified material which will 
then protect his macula from any Diabetic related damage. The process 
is tremendously costly but Mike’s vision is safe for another 6 years.
 Time: Just as Mike is finishing his genetic marker removal, the next 
patient Shankar who had his eye removed in this hospital  following a 
major Traffic accident has come for his review visit to regain his vision 
from the empty socket. This is not Dr.Sheeba’s area of expertise. He 
has to see the Prosthotologist Dr. Thomas for that. Today he will only 
have measurement and scans done for designing and manufacture of 
custom made socket (Image 4) fitted miniaturized camera that will be 
connected to the occipital lobe where another implant will be placed 
by Dr.Sheeba which will receive the digital video signal and convert 
them into micro electronic impulses recognizable to the occipital lobe. 
The whole procedure will take more than 2 months. But eventually 
Shankar will see from his empty socket

Image 4: Design of the proposed custom made socket for Shankar

 Time: @520 Dr.Sheeba’s third case for the day is a 110 year 
old lady, Mrs.Lakshmi, who has been diagnosed as a Central Retinal 
Vein Occlusion in her Right eye. In another hospital she has already 
been investigated and the AV crossing identified. Sheeba’s job today is 
to use her cutting Nanobot to reach the site of the AV crossing. These 
subatomic Nanobots can bore their way out of the artery into the space 



December 2008 13

beneath the sheath and then cut through the Sheath and relieve the 
compression. This is a very highly sophisticated and complex procedure 
totally under the control of the massive computers recently installed 
by the hospital. (By massive I meant in power not size, though it is 
only slightly larger than a present day telephone, it can make trillions 
of calculations a millisecond). The computer first maps out the entire 
route the Nanobot will take and Sheeba will simulate Mrs Lakshmi’s 
parameters in it. Her BP, Blood Flow rates, Blood Viscosity and all 
the vessel diameters right upto the AV crossing. She will then run a 
simulation on the computer itself which will exactly show her where 
problems can arise, that kink in the Ophthalmic artery she needs to 
be careful passing through that, she notes down, when everything is 
ready she injects the Nanobot.
 The computer has already calibrated its cutters, both the 
mechanical one (smaller than 100th the size of a human hair) and 
the ultra high frequency Atto Sec Laser cutter).The Nanobot and all 
its components are biodegradable. On a large head up display in mid 
air she watches the Nanobot moving like a tiny submarine towards it 
target. The approach is very slow, as she doesn’t want to go up a wrong 
artery, (she remembers, with sweat building up on her forehead, the 
one that went up the wrong artery the previous week and how she had 
to destroy it midway before it got jammed somewhere. She also recalled 
how she sat watching while the phagocytes had quickly devoured it 
and flushed it away. The cost in terms of money of that one wrong turn 
was enormous. She was not going to let that happen today).
 She is brought back to reality by the computer alarm warning 
her in a human voice “Four beats to target”.  Her hand on the 
micromanipulator of the robotic controller, her feet controlling the 
speed with pedals like the accelerator and the brake, she moves closer.  
“Locked on Target” says the voice. She can clearly see it now. The artery 
itself is narrowed here due to the constriction of the sheath, though it’s 
the vein that is fully occluded. The sound of the blood rushing past 
the nanobot is now amplified in the room and as she gets closer to the 
constriction the laminar flow changes to a turbulent one and she and 
the computer have to struggle to hold it in place preventing it from 

Dr. S. Bharti - Guest Editorial
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going past the constriction. Double checking the location, she switches 
on the mechanical borer and directs it to the wall. In less than a beat 
the nanobot is pushed out between the artery and the vein (Image 5) 
and the room becomes silent. 

 
Image 5: Nanobot between artery and vein

 She can relax. The nanobot can’t go anywhere now. Mrs Lakshmi 
is wide awake and worried by the sudden silence in the room. Sheeba 
reassures her and rechecks the position the Laser is pointing. The 
Nanobot is turned through 90 degrees and then she fires the Laser. 
There is no reaction (everything is happening at the intracellular level) 
but the computer measures that the tensile strength of the sheath 
is decreasing. Suddenly it seems to cut through and the vein moves 
further away. A fundus imaging device looking through the pupil picks 
up the blood flow in the vein and the computer voice says “Blood flow 
restored”. Sheeba still has one last thing to do. Destroy the nanobot 
so that it can be discarded by the body. With relief written all over her 
face, she presses the “Self Destruct” button. As if on cue the blimp on 
the head up display disappears.
 Sheeba has finished half a day’s work in the hospital. 
Ophthalmologists do not do refractions or attend to minor ophthalmic 
ailments in 2045. Each one has specialsed in a tiny aspect of medical 
science combining bioengineering, genetic engineering, Robotics, 
Nanotechnology computer Science and Electronics. The cost of treatment 
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is enormous, medical tourism is at its peak and even Erode is among 
the leaders in the field of taking Ophthalmology …..……….

“…to the place where the line between science and science fiction 
gets blurry”

Peter Schwartz
Professional Futurologist

Epilogue:
 If this little write-up has kindled in you a desire to dream about 
the future, and what a great time and place it will be to practice your 
profession in, then I would have achieved my aim of writing this article 
at the request of Dr.Chalini.

“Dreams are answers to questions we haven’t yet figured out how 
to ask.” ~X-Files

Babu rajendran, Amateur Futurologist

(Printed in part in the  Drishti2008 Kerala Conference Souvenir)

Dr. S. Bharti - Guest Editorial



Dr. Mrs. T. Agarwal
15.12.1931—13.04.2009

Dr. Mrs. T. Agarwal, F.I.C.S., D.O.M.S.(Lon)., F.O.R.C.E.  Managing Director of Dr. 
Agarwal’s Eye Hospital passed away on �3th April 2009 after a brief illness.  She along 
with her husband Dr. J. Agarwal started Dr. Agarwal’s Eye Hospital in �957, an eye 
hospital in the shape of an eye. 

Major Achievements in Ophthalmic Practice:

Cryosurgery: Dr.Mrs.T. Agarwal was the first to introduce  cryosurgery in the treatment 
of cataracts in India in �967. Before that the cataracts were removed by a forceps which 
did not yield good results. The cryoprobe has a much stronger adhesion and was used to 
remove the lens. 

Refractive Surgery: The first refractive surgery in Asia using the Barraquer’s 
Cryolathe was performed by Dr.Mrs.T.Agarwal in 1981.  This technique is used to change 
the curvature of the cornea by an operation called Keratomieulisis and Keratophakia. 
She has performed more than 20,000 procedures of Lasik laser for correcting refractive 
errors.



Original Research

Ferrocini:  This is a new drug which is used in the treatment of dry eyes. Cases of Steven 
Johnson syndrome have also been treated by this drug.  It is a crystal which has to be 
placed in the conjunctival fornix of the eye.

Magnetopexy:  This is a new treatment for the management of giant tears. In this a 
magnet and a penny which is an iron particle encased in silicone is used to fix the retina 
and sandwitch it between the magnet and the penny. It helps to fix giant reti¬nal tears.

She has conducted special eye camps for women and children.  She has played a pivotal 
role in training general physicians in removing the eyes after death and propagating 
eye donation. She established links with International Eye Bank, Sri Lanka in �974 
and paved the way for getting eyes for India from Sri Lanka. She was the recipient of 
“P.Siva reddy Gold Medal” by the All India Ophthalmological Society for the paper on 
“Refractive Keratoplasty” and “Bharatiya Mahila ratna Award” by Front for National 
Progress and 2�st Century Development council on 24th September �999 in Bangalore 
for her contribution in the field of Ophthalmology. She has written a book CARE OF 
EYES for the lay public and contributed many chapters in other books. She has been 
instrumental in making many video tapes both for lay public and ophthalmologists. She 
was a good teacher. Her eyes have been donated as per her request.



Introduction
 Glaucoma is a leading cause of irreversible blindness worldwide. 
Treatment for glaucoma includes the use of topical medication, 
laser treatment and a variety of surgical procedures. The current 
standard initial surgical procedure for glaucoma is trabeculectomy. 
Aqueous shunts are used primarily after failure of medical, laser, 
and conventional filtering surgery to treat glaucoma and have been 
successful in controlling IOP in a variety of glaucomas. 
 During the past few decades glaucoma tube implants or Glaucoma 
Drainage Devices (GDD) have become an accepted alternative to other 
surgical procedures. They are useful especially in managing complicated 
glaucomas for which standard glaucoma surgeries carry high risk 
of failure. With the advent of antifibrotic agents like Mitomycin-C 
and 5FU as adjuncts to trabeculectomy, the use of tube implants is 
generally reserved for eyes where the treatment has failed despite 
using antifibrotic agents. 

History
 The earliest attempt to drain fluid out of the anterior chamber 
into the subconjunctival space at the limbus was by Rollet and Moreau 
in 1906.They implanted a silk thread connecting the anterior chamber 
and the subconjunctival space. This was followed by a number of 
unsuccessful attempts until Molteno in 1969 introduced the concept of 
large surface area drainage using a short acrylic tube and a thin acrylic 

Current Status of Glaucoma Drainage 
Devices

Dr. Sirisha Senthil

COVER STORYCOVER STORY

Consultant - VST Centre for Glaucoma
L V Prasad Eye Institute, Kallam Anji Reddy Campus
Banjara Hills, Hyderabad - 500 032
Phone: 91 040 3012615 / 91 040 30612604, Fax: 91 040 23548271
Email: sirishasenthil@lvpei.org / glaucoma@lvpei.org
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plate. The problems of tube extrusion and hypotony led to modifications 
and in 1976 Molteno introduced a long silicone tube connected to a large 
end plate sutured posteriorly at the equator. Most of the commercially 
available implants are based on the concept of Molteno. (Figure 1)

Figure.1:  Commercially available glaucoma drainage implants from left to right, Krupin 
drainage device, Baerveldt drainage implant (350 mm2), Ahmed implant, double plate 
Molteno device, single plate Molteno

Types of Implants
 Two basic types of implants are available, valved and non-valved. 
Non-valved devices (Baerveldt, Molteno) are defined as those that 
are passive, and do not offer any resistance to either anterograde or 
retrograde flow. Valved (Ahmed, Krupin, Joseph, OptiMed, White shunt 
pump) devices offer a certain resistance and allow unidirectional flow 
of aqueous. These are installed in one stage with immediate function 
where as non- valved designs are typically installed in two stages either 
in two separate operations or with utilization of a variety of temporary 
flow-restricting techniques. The various commercially available shunts 
their properties are given in Table1.

Pathophysiology
 Most of the GDDs consist of a segment of silicone tube with smaller 
diameter to insert into the anterior chamber or pars plana, attached to 
a rigid or flexible body of the implant called an ‘explant’ (figure 2). The 
body of the implant varies in size, shape, and the presence or absence 
of flow-restricting components. They are made of inert materials to 
which fibroblasts can not adhere.  

Dr. Sirisha Senthil - Current Status of Glaucoma Drainage Devices
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Table 1: Properties of commercially available Aqueous 
shunts

Type of im-
plant

Ahmed Baervedlt

Krupin
Molteno

Number of 
models

12 3 3 6

Explant sur-
face area 
(mm2 )

96-364 250–350 180 133-265

Explant ma-
terial

Polypropylene, 
silicone

Barium  
impregnated 
silicone

Silicone 
rubber

Polypropyl-
ene

Pediatric ver-
sion

Yes No No Yes

 Double plate Yes No No Yes
Valve/Flow 
restriction

Yes (two thin 
silicone elas-
tomer mem-
branes)

No Yes Yes (Only 
rigid version 
of Molteno3)

Pars plana 
modification

Yes (Pars pla-
na clip)

Yes (Hoffman 
elbow)

No No

Shunt tube 
material

Silicone(300µ) Silicone(300µ) Silicone 
(300µ)

Silicone 
(300µ)
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Figure.2: Glaucoma drainage implant sutured to the episclera and drainage tube in the 
anterior chamber.

 The explant portion stimulates an enveloping fibrous capsule, 
which eventually becomes the wall of the filtering bleb. The fluid 
drains from the anterior chamber to the outer surface of the body of 
the implant and diffuses passively through the fibrous capsule into 
surrounding periocular tissue →lymphatics and venous capillaries→
general circulation. 

Surgical procedure
 A clear corneal traction suture is placed for good exposure of the 
surgical site. After making a conjunctival flap, dissection is continued 
posteriorly, in the supero temporal quadrant between the two recti 
beyond the equator. The implant is positioned between the recti; with 
the anterior edge of the explant plate located 8 to 10 mm posterior to 
the limbus with the explant centered at the equator, and sutured with 
a non-absorbable suture. (Ahmed implant must be primed using a 27 
g needle with a salt solution in order to separate and wet the valve 
leaflets and make it functional). The anterior chamber is entered with 
a 23 gauge needle after making a small scleral tunnel. The tube of the 
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implant is cut with bevel up and inserted into anterior chamber leaving 
1.5-2 mm of the tube inside. (Figure 3) In valved shunts, the presence of 
the flow-restrictor prevents hypotony in the early postoperative period. 
In non-valved shunts, an occlusive ligature or stent to the shunt tube 
is required to prevent hypotony in the early postoperative period. 

Figure 3 GDD with tube in anterior chamber

Indications
The following are the indications for glaucoma drainage devices:

• Glaucomas where conventional filtering surgeries have failed
• Congenital glaucoma associated with anomalies using two stage 

implantation
• Neovascular glaucoma and Traumatic glaucoma as a primary 

procedure or following a failed filtering surgery
• Aphakic glaucoma, pseudophakic glaucomas, Glaucoma following 

corneal transplant and vitreoretinal surgeries, epithelial ingrowth
• Uveitic glaucomas with marked variations in IOP, tubes work better 

than trab because the bleb collapse and re-expands to accommodate 
the fluctuations 

• Glaucoma in Aniridia, Sturge-Weber syndrome, ICE syndrome
• Glaucoma and severe surface disease like chemical burns, pemphigoid, 

severe dry eye
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Surgical success
 Systematic  review of reliable literature on glaucoma drainage 
devices has shown that the overall success rates range between 
60–90% in a period of 12– 27 months after surgery, with a yearly 
failure rate of 10 % in subsequent years, irrespective of the type of 
implant used. Complications such as hypotony and suprachoroidal 
hemorrhage are comparable for the different devices, although  
a higher percentage of diplopia occurred after use of the larger Baerveldt 
implants. 
 Studies have shown that the surface area of the bleb around the 
explant is important for IOP control. Explants with larger surface area 
are associated with better long term control of IOP. However, they are 
associated with problems of hypotony and motility disturbance. Choosing 
an appropriate sized implant is important to prevent complications. 
Using over sized implants can lead to complications like compressive 
optic neuropathy, chronic hypotony, motility disturbance and extrusion 
of the explant. Choosing a smaller sized implant for shorter eyes and 
eyes with shallow orbits will reduce these problems. 
 At present there is limited evidence in the literature to say one 
implant is better than the other. There is also insufficient evidence 
to conclude that outcomes of trabeculectomy differ substantially from 
implants in patients with complicated glaucomas. 
 The Tube versus Trabeculectomy study that compared Baerveldt 
350 with trabeculectomy with mitomycin C revealed a lower failure 
rate in the tube group (4% vs 13%) at the end of 1 year. However there 
was a greater need for topical antiglaucoma medications (1.3 vs 0.5) in 
the tube group. The mean IOP values were similar for the two groups 
(12.4 mmHg vs 12.7 mmHg). 

Pediatric Glaucoma
 Glaucoma drainage implants are also used in refractory infantile 
glaucoma.  The success rates in infants are lower than in adults and 
juvenile patients and are around 60% at one year after surgery. With 
the thin sclera of buphthalmic eyes and small orbits in this age group 
it is technically difficult to implant these episcleral devices. 

Dr. Sirisha Senthil - Current Status of Glaucoma Drainage Devices
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Post-operative follow-up
 Topical steroids in tapering doses over 6 weeks, antibiotic drops for 
a week and cycloplegics eye drops according to the need. Since the IOP 
control is not immediate with staged implants like Baerveldt implant, 
it is important to start aqueous suppressants in the immediate post-
operative period and continue until the second stage after 6 weeks 
when the tube is inserted into AC or the tube ligature/suture stent is 
removed (Figure 4). 

Figure.4: Baer veldt implant with tube ligature with a vicryl suture

 The extent of the inflammatory reaction around the glaucoma 
plate seems to be related to the implant material, shape and flexibility 
of the plate. The hypertensive phase (Figure 5) during the second 
month following implant surgery occurs due to ongoing encapsulation 
of the plate. It has been suggested that aqueous flow in the early 
postoperative period might expose subconjunctival tissues to greater 
levels of inflammatory cytokines than is the case with ligated shunts, 
where aqueous flow does not occur until 5–6 weeks after surgery. 
This is an alternative explanation for the higher observed rates of 
bleb encapsulation with the Ahmed Glaucoma Valve. If IOP cannot 
be controlled by topical or systemic medication, capsule needling or 
surgical excision of the capsule around the glaucoma implant may be 
necessary. 
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Figure.5: Large encapsulated bleb

 Most of the problems associated with early pressure control can 
be mitigated to some degree by adjustment of surgical technique. Early 
hypotony with the Ahmed valve can be avoided by leaving thicker 
viscoelastics in the anterior chamber at the time of surgery. The early 
postoperative high pressure with the Baerveldt can be avoided to some 
degree with a simultaneous orphan trabeculectomy and or starting 
antiglaucoma medications. 

Complications
 The following are the complications of implant device surgery
• Post operative hypotony, hyphema, shallow anterior chambers, 

wound leaks are associated with all kinds of implants
• Bleb encapsulation (figure 6) and failure
• Motility disorders related to large volume blebs with Ahmed implant 

specially if located superonasally and large surface area Baerveldt 
implant as the wings are positioned under the recti muscles

• Corneal endothelial decompensation may be due to direct tube 
endothelial contact, tube malpositioning, anterior tube migration or 
eye rubbing in children

• Tube obstruction with fibrin, blood clot, vitreous, iris tissue
• Conjunctival retraction, erosion, exposure of the tube or explant, 

extrusion of the explant (figure 7)
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• Endophthalmitis, orbital cellulitis are more common in children

Figure.6: Hyphema and clot covering the tube

Figure.7: Slide showing extruded Ahmed implant and conjunctival retraction

Small limbal drainage implants
 The ExPress shunt: To overcome the problems associated with 
the bleb encapsulation of these drainage implants, a new express shunt 
(Figure 8) has been introduced. This is a non-valved stainless steel 
mini implant with a small disc-like flange, with a relatively small inner 
diameter of 50μm. These restrict the total outflow volume more than 
the conventional tubes of large subconjunctival glaucoma implants. 
However this does not overcome the risk of postoperative hypotony and 
suprachoroidal hemorrhage. With increasing problems of conjunctival 
erosion and exposure of shunt, most surgeons have modified their 
technique, burying the device under a scleral flap to reduce the risk of 
conjunctival erosion and subsequent endophthalmitis. 
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Figure.8: Express implant

Summary
 Glaucoma drainage devices are valuable options and some times the 
only option in complicated glaucomas especially when trabeculectomy 
with antifibrotic agents has failed. In some situations like those with 
scarred conjunctiva, neovascular glaucoma, traumatic glaucomas and 
refractory pediatric glaucomas implant surgery may be a primary 
option. Though they are associated with complications, they have been 
demonstrated to effectively lower IOP and hence preserve vision. More 
research is needed to compare and evaluate the safety and efficacy of 
these implants in the long term follow-up.
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 Double elevator palsy is a unilateral defect of upgaze associated 
with ipsilateral ptosis.Earlier; the upgaze deficiency was attributed to 
paralysis of both the superior rectus and the inferior oblique muscles. 
Recently it has been shown that a paralysis of superior rectus muscle 
alone can cause a deficiency of elevation in abduction as well as in 
adduction. As there are varied causes of absence of elevation of an eye, 
including nonparalytic ones, the term “Monocular elevation deficiency” 
(MED) is more apt. This condition was first described by Henoch in 1864. 
Subsequently, Dunlop in 1952, coined the term double elevator palsy. 
Though not a common problem it is certainly seen much more frequently 
than double depressor palsy (monocular depression deficiency).

Etiology: 
 Double elevator palsy may be due to innervational problems 
(supranuclear, nuclear, or infranuclear abnormality); mechanical, 
restrictive conditions in the orbit; or a combination of factors. In these 
cases it is presumed that there is an interruption of supranuclear 
input from ri-MLF (rostral interstitial nucleus of Medial Longitudinal 
Fasciculus that mediates upgaze) into III CN nucleus. The ri-MLF and 
the posterior commisure are crucial structures that mediate upgaze. 
The superior rectus muscle, due to double decussation of upgaze fibres, 
receives innervation from ipsilateral ri-MLF as well as the contralateral 
pretectum and SR subnucleus.
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CAuSES:        Table 1: Etiology of MED
Type of DEP or 
MED

Etiology

Congenital 1  Supranuclear defects causing palsy of both 
elevators of one eye
2  Primary superior rectus palsy  
3 Primary inferior rectus restriction
4  Inferior rectus restriction secondary to 
Primary superior rectus palsy 
5. Neonatal hypoxia is held responsible in 
some cases.

Acquired 1   Cerebrovascular disease (hypertension, 
arteritis, thrombo-embolism) leading to 
acute diplopia, unconsciousness, neurological 
symptoms
2  Midbrain neoplasms (Acute diplopia): 
Peneocytoma Acoustic neuroma  Metastatic 
tumors
3  Sarcoidosis 4  Infective 

diseases
5  Venereal disease 
(Syphilis) 

6  Other causes

Clinical Features:

  
Fig 1: Severe ptosis LE  with hypotropia  Fig 2 : on covering RE , LE elevates to take   
has both true and pseudoptosis.  fixation This patient

Medical Officer, Dept of Pediatric Ophthalmology and Strabismus,
Aravind Eye Hospital, Coimbatore.

Dr. C. Sandra - Monocular Elevation Deficiency - (Double Elevator Palsy)



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 432

Fig 3 : restriction of elevation above midline in LE

Congenital MED: 
1.  Unilateral limitation of upgaze above midline with ptosis
2.  Limited upgaze is same in adduction and abduction.
3.  Hypotropia is usually seen on affected side.
4.  Head posture depends on fixation preference and degree of 

binocularity.
5. Ptosis can be true or pseudo. 
A  hypotropic eye shows ptosis because of the fascial attachments 

between the levator palpebrae superioris and the superior rectus 
muscle. Usually it is a pseudo-ptosis that resolves when the paretic 
eye fixates in primary position. True ptosis is a contributing factor in 
half the patients with MED.

6. Marcus Gunn phenomenon has also been reported in few patients 
with MED.

7. Bell’s phenomenon is usually present, unless inferior rectus has 
developed contracture

8. Amblyopia may be present if there is a constant deviation or if there 
is anisometropia

Acquired MED:
1.  Acute onset of diplopia in the primary position and upgaze.
2. Ptosis is usually not present.
3.  May be associated with pupil abnormalities, convergence weakness 

or downgaze paresis.
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4.  Bells phenomenon is usually present unless secondary inferior 
restriction has developed.

5.  The patient adopts a chin up posture to avoid diplopia.

Supranuclear MED: 
1. It is generally congenital
2. Forced duction test is negative
3.  Bell’s phenomenon is present indicating a normal III cranial nerve 

(oculomotor) nucleus , fasciculus
4.  Saccadic velocity in vertical direction is normal or only slightly 

reduced below the horizontal plane but absent above.

Primary Sr palsy:
1. Forced duction test is negative
2. Slowed upward saccades both below and above midline.
3. Bells phenomenon is not present.
Primary IR restriction:
1. Mostly no hypotropia in primary postion.
2. Forced duction test is positive
3. Upward saccades are normal until stopped by tight IR.
4. An exaggerated infraorbital lid crease can be seen on attempted 
upgaze.

Examination:
1.  History: It is important to take a thorough history in order to find out 

whether the MED is congenital or acquired. If acquired,then enquire 
about neurological symptoms and past medical history.  

2.  Ocular motility examination: Both versions and ductions should be 
tested in the 9 cardinal positions of gaze    

3.  The Park’s three-step test and Bielschowsky’s head tilting test is 
carried out to distinguish MED from superior oblique palsy

4.  Cover test and PBCT is done to measure the amount of vertical 
deviation and to detect any horizontal deviation

Dr. C. Sandra - Monocular Elevation Deficiency - (Double Elevator Palsy)
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5.  Bell’s phenomenon, if present means the palsy is supranuclear                   
6. Pupillary examination should be carried out .
7.  Saccadic velocity: The patient is asked to look to and fro between 

the PP and the upgaze (to test saccades in upgaze) and to and fro 
between PP and downgaze to test saccades in downgaze. If there is a 
primary paresis there are floating saccades. In the cases of restrictive 
strabismus and in supranuclear MED the saccades are rapid and 
they stop suddenly  

8.  Stereoacuity: in forced primary gaze and downgaze
9.  Objective recording of saccades is done by electro-oculography or 

scleral search coil technique, the latter being more accurate
10.  Hess chart gives an idea of the amount of deviation in primary 

position and the degree of underaction in various fields
11.  Field of BSV: It helps in deciding the extent of BSV

Differential Diagnosis:

Table 2: Congenital Vs acquired MED

Congenital MED Acquired MED
1. Present since birth 1. Any age depending upon cause but more 

often in elderly  with diabetes, hypertension, 
atherosclerosis, arteritis, other CV disorders 

2. No complaint 
except ptosis / 
strabismus

2. Diplopia is common. Ataxia, tinnitus, loss 
of consciousness, palsy of other oculomotor 
nerves may be present

3. No relevant 
systemic disease is 
present

3. Systemic diseases as above present, 
specially in older patients

4. Neurological 
examination is 
negative

4. Positive more often than not
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5. Patient is usually a 
child

5. Patient is usually an adult, more often in 
older age group

6. Amblyopia and 
suppression common 

6. Amblyopia and suppression rare. Diplopia 
common

Table 3: Differential diagnosis of congenital MED

Disorder Features
1. Third CN palsy True ptosis, XT, limitation of elevation, 

depression and adduction, pupillary signs 
may be present.

2. Vertical retraction 
syndrome

Eye retraction in downgaze, hypotropia 
worse in upgaze

3. Congenital aplasia 
of superior rectus +/- 
congenital aplasia of 
inferior rectus 

Association with craniofacial anomalies 
common. In IR aplasia absence of depression. 

4. Anomalous 
insertion of inferior 
rectus or superior 
rectus

No definite distinguishing features. 

5. Congenital fibrosis 
of inferior rectus 

Strongly positive FDT, Often familial ,other 
EOM may be affected.
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Table 4: Differential diagnosis of acquired MED     
Disorder Features e
III	CN	palsy,	
superior	
division

Ptosis, vertical diplopia, Sparing of pupil and EOM 
supplied by inferior division of III CN, IV and VI CN. 
(FDT) negative. Force generation test: weak or absent

Post-cataract	
surgery

SR paresis due to myotoxic effects of LA. FDT 
negative.. SR tightness may be revealed. History of 
cataract surgery +. FGT: weakened or normal.

Orbital	floor	
fracture	
with	IR	
entrapment/
paresis

History of injury, diplopia, enophthalmos, anesthesia 
of V 2CN, , FDT +, FG: OK, fracture / entrapped 
inferior rectus (IR) seen on CT scan / MRI

Orbital	
cellulitis

History of sinusitis +/-, pain in orbital region, 
inflammation / swelling of lids, exophthalmos, 
systemic symptoms like fever, decreased vision, 

Orbital	
tumors,	upper	
part

Proptosis with globe pushed down, limitation of other 
movements also may be present

Progressive	
external	

Bilateral, decreased saccades in all EOM, ptosis, , 
FDT negative, FG weakened/normal, abnormal EMG, 
ragged red fibres on biopsy.

Myasthenia	
Gravis

Ptosis (worse after fatigue), diplopia, orbicularis 
weakness, FGT weakened, FDT negative. Tensilon 
test positive. Abnormal EMG.

Thyroid	
orbito-
oculopathy

Proptosis, lid retraction, lid lag, congestion with 
dilatation of blood vessels on EOMs, restricted ocular 
motility , FDT positive specially during stage of 
fibrosis of muscles, swollen muscles seen on CT scan/
MRI

Cerebellar	
tumors

Ocular flutter, papillaedema, progressive ataxia, 
abnormal OKN, neurological exam. / CT scan of brain 
/ brain-stem may show SOL.

Labyrinthine	
disorders

Acute onset of vertigo, nystagmus, tinnitus, nausea, 
abnormal OKN, neurological work-up and CT scan / 
MRI of brain may be positive.
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Treatment:

Congenital MED:
1. Treatment of Amblyopia: The amblyopia can be of various types, 

namely strabismic, anisometropic and ametropic . The treatment is 
carried out in conventional way

2.  Treatment of deviation (hypotropia)   It is only indicated if it is present 
in PP and can be a cause of amblyopia, loss of fusion, pseudoptosis 
and CHP 

3.  Treatment of ptosis: It is only needed if there is true ptosis present 
that poses a cosmetic problem. A pseudoptosis is automatically 
corrected when hypotropia is taken care of.       

Acquired MED:
The underlying systemic and neurological conditions should be treated 
first.A period of six months after the onset of palsy should elapse before 
surgery is resorted to.The indications for surgery in acquired MED are 
as follows:
1.Vertical deviation in primary gaze
2. Diplopia in primary gaze
3. Contracted binocular fields.
4.  Ptosis repair if significant ptosis persists after strabismus surgery.
The main goal of surgery is to improve the position of the eye in primary 
gaze thereby increasing the field of BSV.
Precautions before surgery : To explain to the patient/parents 
preoperatively that 

1. Full elevation may not be restored 
2. More than one operations may be required for the strabismus.
3. Ptosis correction by surgery may be required later
Surgical techniques:
A. FDT positive for IR restriction:
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1. Primary : recession of IR (5-8 mm) with recession of conjunctiva is 
indicated.While operating on a tight IR, it is needed to guard against 
globe perforation,muscle slippage and postoperative lid retraction.

2. Secondary : Knapp’s procedure has to be performed in addition to IR 
recession. It is safer to perform Knapp’s procedure in a second stage 
after 4-5 months to reduce the risk of anterior segment ischaemia. 
An alternative is to do them in one sitting with the sparing of the 
ciliary vessels to the recti.

B.  FDT negative for IR restriction: In these patients there is either a 
SR palsy or supranuclear MED. In both these conditions Knapp’s 
procedure is indicated This causes insignificant improvement in 
upgaze but corrects about 20 to 35 PD of hypotropia . For various 
degrees of hypotropia  the effect of the Knapp’s procedure can be 
graded as suggested below:

C.
1.Less than 10 PD 
   If there is no elevation possible above midline: partial tendon 
transposition of horizontal rectus muscles (modified Knapp’s 
procedure)

   If there is some elevation present above midline: resection of SR

2. Less than 25 PD: IR recession followed by partial tendon Knapp’s 
procedure

3.  25-35 PD: IR recession followed by full tendon vertical transposition 
of horizontal rectus muscles near the SR tendon is recommended

4.  More than 35 PD without IR restriction: Classic Knapp’s operation 
+ posterior fixation suture on the transposed muscles has been 
advised

Complications:
1. undercorrection:
After Knapps procedure-if mild,wait and watch.IF large,then ipsilateral 
IR recession ,or contralateral SR recession.
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2. Overcorrection:
A result of Knapp’s procedure: The insertions of the lateral and medial 
rectus muscles that were supraposed  are lowered.If after IR recession: 
the IR is advanced by 1mm for a hypertropia of 3 PD, 2mm for 6 PD  
and so on

3. worsening of diplopia:
Recession or Faden operation of the IR of the sound unoperated eye to 
match the position of the two eyes in downgaze

4. retraction of lower lid:
May result if the attachments between the eyelid and the IR that was 
recessed were not severed sufficiently

5. Anterior segment ischaemia: 
It may result if more that two rectus muscles are operated upon at one 
sitting

Fig: 4 – Pre operative  9 gaze appearance

Fig :5 – Post operative appearance
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Conclusion:
Prompt recognition and treatment of amblyopia is an important 
cornerstone in the successful management of congenital MED.  
Cosmetically good results following surgery can be obtained by a 
thorough preoperative evaluation including force duction tests and 
planning the appropriate surgical procedure according to the criteria 
described above.
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Introduction: 
 We are all aware that   patient’s expectations are getting higher and 
higher to  have painless cataract surgery  done with immediate visual 
outcome and general recovery. They are in high spirits if the operated 
eye looks like un-operated eye the next day. The patient  wishes to 
instill the eye drops less frequently for fewer  days and does not want 
to be dependent on others. They are keen to resume normal duties 
at the earliest date be it driving, reading, cooking or any other work 
they were originally doing comfortably prior to cataract onset. Heading 
towards topical anesthesia for those who are still hesitant could be 
the probable solution to satisfy them. The purpose of this article is to 
enlighten the youngsters towards this path pleasantly and successfully 
for adult cataract with  valuable tips drawn from our self experience.

why topical anaesthesia?
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 A happy patient with a white eye makes the doctor happy. It is 
safe, efficacious, painless with fastest visual rehabilitation. It   saves 
the ophthalmologist’s precious time and over a period could translate 
time to more number of cataract surgeries. Patching   post surgery is 
also not mandatory. Successful leading surgeons in India as well as 
abroad have converted to topical anesthesia for cataract surgeries. 

History: 

I/V sedation and pre anaesthetic medication are rarely employed these 
days.

why not peribulbar anaesthesia?

• Several patients are frightened about pain caused by injection around 
the eye.  To the consternation of the surgeon, the patient remembers 
only this experience rather than the happy outcome of the surgery

• While many patients wait for cataract surgery, extra time has to be 
spared to do xylocaine sensitivity test and to give peribulbar block. 

• Extra expenditure is also incurred for  medicines like xylocaine, 
sensorcaine, hyaluronidase,  paraphernalia like syringes, needles, 
super pinkie etc.,

• Chemosis and lid edema though transient  are unwanted. So too 
sub-conjunctival hemorrhage and peri-orbital hematoma. The risk 
of inadvertent perforation of globe in myopes is a night mare for any 
cataract surgeon, let alone the patient.

How to go about converting to topical anaesthesia?

Pre – requisite
 Must have mastered phaco cataract surgery as well as in managing 
the intra operative 
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complications:

Major obstacle
 Mental block! To overcome this, start with the right patient who 
is fully co operative with fully dilated pupil with an uncomplicated 
cataract of grade 2+ or 3+. A clear corneal incision would be the best. 
The question often arises whether touching the conjunctiva would be 
painful. The answer is no.
 Counselling is very important to ensure patient’s comprehension 
of what is expected and to have their maximum cooperation. It is 
advisable to explain to the patient prior to the surgery the following:
• To keep both eyes open
• To look at the light or where the ophthalmologist asks to see and
• Inform that only touch sensation would be felt
In a patient is heard of hearing, pre instruct the directions.
The eye drops that is facilitating all this is the proparacaine eye drops 
-0.5% 
1 drop  instilled at least 4 times at 5 minute intervals in the recovery 
room just prior to shifting the patient to the operation theatre. The 
various brands available in the Indian market are Paracaine by  
Sunways, Aurocaine by Aurolabs and Carecaine.
Supplementation by intra cameral injection is rarely required. 
This can be done by:
Injecting < ¼ ml intra camerally of a mixture of ½ cc preservative free 
Xylocard [ vial ] with ½ cc BSS   
or
Inject directly  ¼ ml of preservative free xylocaine available in an 
ampoule.
Options for various scenarios that we may encounter ---- will 
topical anaesthesia be sufficient?

When patient doesn’t co operate half way and / or complains of pain?  
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A- intracameral anaesthesia
When pupil constricts and we need to use iris retractors? 
A- Adrenline & intracameral
When subluxation is present and Capsular Tension Ring has to be 
inserted? 
A- Continue with topical
When there is a PC tear?  
A- Continue with topical
When we need to do vitrectomy? 
A - If anterior vitrectomy – continue
When we have to convert to SICS?
A- If corneal – continue. If scleral – Pin point anaesthesia
When there is a nucleus drop? 
A- Stop & refer to Vitreo Retinal surgeon at the earliest
When we have to do SICS or   triple procedure with anti - glaucoma 
surgery?
A- Pin point anesthesia will be supportive.

Contraindication for topical anaesthesia

Age limit < 20yrs  / >80yrs 
Anxious, uncooperative and Psychiatric Patients
Patients with movement disorders
Patients refusing topical anaesthesia alone
Small pupils 
Complicated and traumatic cataract
Abnormal anterior segment
Cataract surgery as a secondary procedure

To conclude
 We can safely skip the painful prick.  This “no prick, no pain” is very 
appealing to patients, cost-effective, time saving and advantageous to 

●
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the practitioners. With experience topical anesthesia can be extended 
to almost all cases.
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Introduction
 Brown’s syndrome is characterised by defective elevation in 
adduction and can be either congenital or acquired. Diplopia as a 
presenting sign is rare especially in children. Herewith we describe a 
young girl with the presenting complaint of diplopia in upgaze diagnosed 
as Brown’s, became diplopia free with recovering normal ocular motility 
after Guyton’s exaggerated traction test.

Key words: Brown Syndrome,   Guyton’s Exaggerated Traction 
Test

Case report
 A eleven year old female child presented to us as out patient on 
May 2006 with main complaint of sudden onset double vision in up gaze 
of one month duration. Previous history was suggestive of treatment 
with oral steroids elsewhere and the details of which were not available. 
After a detailed motility evaluation including, diplopia and Hess 
screen charting the girl was diagnosed to have right Brown’s syndrome 
(Fig.1 and Fig.2). She was fully binocular in primary position with no 
abnormal head posture. Computed tomography scan was suggestive 
of no pathology in the orbit or trochlear area. Since the child was free 
from diplopia in primary position it was decided to observe and no 
medication was given. Child was reviewed in the year 2007 after a gap 
of one year from the initial visit with the same complaint of persisting 
double vision in up gaze.  Since the clinical findings were exactly the 
same as before, it was decided to do Guyton’s exaggerated traction
Paediatric Ophthalmologist & Strabismologist
Aravind Eye Hospital & PG Institute of Ophthalmology
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Fig.1 Versions before Guyton’s exaggerated traction test 

test to assess the muscle tightness. The same was performed under 
topical anaesthesia, which showed tightness on the superior oblique 
tendon on initial attempts, and as it was repeated for confirmation, the 
tightness slowly gave way and no further tightness was felt on further 
attempts. The same test was performed on the fellow eye and found to 
be normal. 
 The adduction in elevation improved( fig.3) which was confirmed 
through diplopia and hess charting and subjectively the child was 
diplopia free. When she was followed up after six months she was found 
to have no diplopia with presence of normal ocular movements.

Fig.2 Hess chart before doing Guyton’s exaggerated traction test

Dr. Ranjith Puligadda - A  Diagnostic Tool Used as Therapeutic Weapon
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Fig.3 Versions after Guyton’s exaggerated traction test

Discussion: 
 The exact aetiology of Brown’s syndrome remains obscure. 
Although initially described as a sheath syndrome, the finding that 
stripping tendon failed to alleviate the restriction prompted a search for 
an alternative explanation². Historical study of this area has revealed 
that the superior oblique tendon is separated from the trochlea by a 
fluid filled bursa³. It has been suggested that distension of this bursa 
could restrict the movement of tendon in the trochlea and this is the 
underlying mechanism in at least some cases of Brown’s syndrome 
.Embryological study of the trochlea reveals that fine trabeculae exist 
between the superior oblique tendon and the trochlea and that these 
can persist into adulthood4. It has been postulated that persistence 
of these fine trabeculae may be responsible for the restricted ocular 
motility observed in congenital Brown’s syndrome. Other rare causes 
of congenital Brown’s syndrome include a thickening in the reflected 
portion of the superior oblique tendon5 and anomalous fibrous bands 
between the tendon and globe. Imaging studies have found strong 
relation between traction test results and superior oblique tendon 
anomalies7.Initially Guyton’s exaggerated traction test was described 
as a diagnostic test for confirming the presence of oblique muscle 
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tightness before surgery. In our case the test was used in a diagnostic 
and therapeutic modality. Guyton’s exaggerated traction test¹ was 
performed as follows. The globe was held at the nasal limbus securely 
with 0.5mm toothed forceps, the retroplaced globe was gently moved 
from superonasal to superotemporal position to feel the tendon. We 
postulate that the pathological adhesions in the trochlear area  might 
have got torn  as we performed the procedure. There was a report of 
congenital Brown’s syndrome in an adult male who got sustained relief 
with Guyton’s exaggerated traction test alone8. In our case there was 
no way to confirm that whether it is of congenital or acquired Brown’s. 
Assuming the young age it could be a case of a sudden decompensation 
of a congenital Brown’s. However, this case is illustrative that it is 
worth performing a simple test like Guyton’s exaggerated traction test 
in all cases of Brown’s syndrome. 

Conclusion: 
 Guyton’s exaggerated traction test must be done as an office 
procedure in every cooperative patient with Brown’s syndrome, as it 
helps in confirmation of diagnosis as well as sometimes releives the 
tightness of superior oblique tendon and cures the condition as in our 
case.
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Introduction:
 Along the years the operation theatre has been an integral part 
of an ophthalmologist. Daily new innovations come which are focused 
more on the patient comfort. 
 Numerous techniques have been used to reduce the claustrophobic 
effect of the surgical drape without compromising the sterility during 
surgery. So using the operating microscope  itself as a tool , we have 
come up with a simple innovation which is cost-effective  ,replicable, 
easy to use but which goes a long way in providing maximum comfort 
to the patient.
 For more than 25 years, we have been using semi-circular iron rod 
joint by central strait rod as shown in (Fig.a) There were few problems 
faced both by the circulating sister and the patients

The new innovation consist of 3 parts:
1. Micrscope arm 
2. Draw string with Tie knot
3. Stainless steel clip 

Aravind Eye Hospital, No. 1, Anna Nagar, Madurai – 625 020.
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Fig – a

Steps of How to put the tie knot?

Step 1-Place the draw string on the table in a horse shoe shaped manner with limb A near 
the left hand and limb B near the right hand (fig.1).

Step 2-Make a loop by joining the upper 1/3rd of both limb A and B with your left hand 
thumb and index finger (fig .2).

Step 3 - Hold the tip of limb B with your right hand bring it up anti-clockwise, cross it 
over the loop and place it near the left hand (fig.3)
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Step 4 - Insert right hand thumb and index finger through the smaller loop , going below 
both limbs , catch limb B 10cm from its tip and pull it through the loop and tighten the 
knot by pulling limb B of the larger loop with the left hand (fig.4).

Application in the OT:
Take draw string 80cm-100cm in length. Take one stainless steel clip. 
Its centre is tied  to one end of the draw string. Take this as limb A. The 
other end limb B is thrown over the arm of the microscope and tie knot 
is put by following the above four steps. 

Dr. V.P. Ravichandran - Very Simple Innovation
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Time of putting the clip:
Only after putting the rectus stay suture, the clip should be attached 
to the lower end of the drape by the running sister.3

Two Techniques of adjusting the size of the airway:

1. Hold the knot with index and thumb finger. Pulling down limb A below 
the knot will increase the length of the draw string but decrease the 
airway space , and pulling up limb A above the knot will decrease 
the length but increase the airway space.

2. Changing the position of the knot over the arm of the microscope the 
size of the airway can be altered.

Time of removing the clip:
At the end of the surgery the clip is detached from the drape and clipped 
to the knot.
The following types of materials can be used:

1. Bandage cloth
2. Stitched cloth strip (used for tying each hand and abdominal area in 

the sterile OT gown).
3. Draw string (The cotton string sewn inside the top of the OT pant).
Conclusion:
This new innovation can be tried by all ophthalmologist in addition 
to the present methods which will help providing more comfort to the  
patient at a cost effective and simple to do  way.



 Inter pupillary distance is the distance from centre of one pupil 
to the centre of the other pupil measured in millimeters. Mean IPD 
has been quoted to be anything between 58 to 70mm which will vary 
with age, gender and race. It has to be measured before any ocular 
examination. IPD determines the stereo separation of the two images 
which are combined in the brain to produce stereo perception.
 There are a variety of ways to measure the pupillary distance for 
distance and near. 
Some of the methods for measuring distance PD are
1. Using a PD ruler
2. Based on corneal reflections 
3. Pupillometer
4. Rodenstock Interpupillary gauge
5. Photographic instruments using the Polaroid picture
The commonly used techniques are discussed here.

Measurement using a PD ruler:
 The most common method used to measure pupillary distance also 
requires the least amount of equipment. 
 We use a simple millimeter ruler called as the PD ruler to measure 
the interpupillary distance. 
This procedure can be done using a frame also.

Inter Pupillary Distance and Its Significance
Mrs. r. Tamilchudar, B.S. (Optometry), M.Sc., Psychology, M.Optom
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Method:
Step 1: dispenser positions at 40 cms
Step 2: dispenser closes right eye,subject fixates on dispensers open 
left eye.
Step 3: dispenser lines up ruler zero point on center of subjects right 
pupil. 
Step 4: dispenser closes left eye, opens right eye, subject fixates on 
dispensers open right eye.
Step 5: dispenser reads off scale directly in line with subjects left 
pupil.
Step 6: in case of monocular PD, reading is taken from the center of 
pupil to the center of the nose

Fig.1: Measurement Using a Pd Ruler

Advantages:
1) Very simple technique
2) No expensive equipment is needed
3) Patients cooperation is usually good
Disadvantages:

1) If there is wide difference between the subjects and dispensers IPD 
it may give erroneous readings

2) Errors might occur if distance is not maintained
3) Difficult to measure inter pupillary distance in strabismic subjects.
4) Readings will vary if the dispenser or the subject moves the head.



December 2008 57

Measurement using Corneal reflections:
1.  It is possible to measure pupillary distance with a PD Ruler or a frame 

using corneal reflections.it is similar to the PD Ruler method.

Method:
Step 1: dispenser positions at 40 cms
Step 2: dispenser holds a penlight directly below her open eye and 
shines it into the subjects eye
Step 3: the reflection of the penlight on the cornea is used as a reference 
point 
Step 4: dispenser closes right eye,subject fixates on dispensers open 
left eye.
Step 5: dispenser lines up ruler zero point on center of subjects right 
pupil. 
Step 6: dispenser closes left eye,opens right eye,subject fixates on 
dispensers open right eye.
Step 7: dispenser reads off scale directly in line with subjects left 
pupil.

Fig.2: Measurement Using Corneal Reflections

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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2. IPD can also be measured using synoptophore based on positions of 
corneal reflections.

Method:
 Step 1: The Orthoptist, with her right eye closed aligns the central 
white line, which is on the mirror unit of the tube of the synoptophore 
with the reflection of the light on the center of the patient’s pupil.
Step 2: This performance is repeated with the patient fixing with his 
left eye, the Orthoptist closing her left eye.
Step 3:  The lights are alternately flashed till the reflections are 
positioned in the center.
Step 4: The IPD is then read off on the millimeter scale      

Fig.3: Measurement using synoptophore

Fig.4: Millimeter Scale in Synoptophore for IPD measurements 
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Measurement using a Pupillometer:
 Pupillometer is an instrument that displays the interpupillary 
distance, considering either the geometric center or the corneal reflexes 
as reference point. In most of the instruments both monocular and 
binocular measurements for different distances can be measured. The 
instruments are supported by means of pads positioned so as to make 
the instrument to rest on the nose where the average frame would 
rest.

Fig.5: Pupillometer

Method:
Step 1: Subject is seated comfortably in line with the dispenser
Step 2: Subject holds the pupillometer such that the pupillometer pads 
rest on the nose
Step 3: The forehead support is adjusted
Step 4: The subject is asked to fixate on the central dot within the 
instrument
Step 5: The examiner views monocularly through the eyepiece

Step 6: An internal light produces an image by reflection on each cornea 
and a hairline is seen which is made to coincide with the corneal reflexes 
or the  pupil centre.

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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Step 7: Measurement is directly read from the display

Fig.6: Measurement Using Pupillometer

Advantages:

1) Very simple technique
2) Can be used even by dispensers having good vision even in one eye
3) Parallax errors are less
4) Possible to measure IPD in strabismic subjects
5) Position of pupillometer mimics the position of frame

Disadvantages:

1) Errors might occur if patient is not in line with the dispenser
2) Corneal reflex is placed slightly nasal hence reading might differ 

compared to other methods.
 Near PD is required for single vision reading glasses and for 
Multifocal glasses. For single vision reading glasses, the lenses are set 
so that their optical centers will be in the eyes line of sight when the 
eyes are converged for reading.  
 For multifocals, the distance portion is ground to correspond to the 
distance, while the bifocal or trifocal portion is decentered inward to be 
properly situated for near vision. The near PD can be either measured 
or calculated.
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Measuring Near Pd using a Pd rule:

Method:
Step 1: Dispenser places his or her dominant eye in front of subject’s 
nose at the subject’s near working distance.
Step 2: Dispenser closes the nondominant eye.
Step 3: Subject fixates on dispenser’s open eye.
Step 4: Dispenser places zero point of PD rule at centre of subject’s 
right pupil.
Step 5: Scale marking at centre of subject’s left pupil is read.

Near PD using a Pupillometer:
 Usually PD measuring instruments will allow both distance and 
near PD to be measured. This is done through the use of a moveable 
internal lens that changes the image distance and convergence for the 
subject. The near readings are carried out in the same manner as the 
distance readings.

Measuring Near PD Subjectively:
 Most of the procedures for finding the wearer’s PD are objective 
techniques. Although instructions must be followed in a cooperative 
manner, the wearer makes no judgments. There are also methods for 
measuring PDs that are subjective and do require the wearer to make 
a judgment.
 The Englemann technique, is used extensively for measuring 
near PD in low vision work. This method is recommended when fitting 
spectacle lens-mounted surgical microscopes or low vision devices. They 
magnify the object viewed without requiring that the wearer move 
closer to it.

Englemann Method:
Step 1: Loop a rubber band horizontally across eye wire of empty 
frame.
Step 2: Thread the plastic strip halfway through the rubber band and 
invert the strip, twisting the band

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance
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Step 3: Secure the strip against the frame front so that it is exactly 
vertical.
Step 4: With both strips in place, position the red-green card at the 
near working distance.
Step 5: Occlude one eye and move the vertical strip in front of the open 
eye until the central square turns black.
Step 6: Repeat for the second eye.
Step 7: With both eyes open, the central square should still appear 
black.
Step 8: Measure from the centre of the bridge to the centre of each strip 
to find the monocular near PDs.

uses of IPD:

1. Dispensing Of Glasses:
 Single Vision glasses,Bifocals and Progressive Addition Lenses if 
dispensed without proper IPD will result in misplacement of the optical 
centre of the lens which leads to unwanted prismatic effects.

Fig.7: IPD Measurement for Glass Dispensing 

2.Measurement Of Ac/ A ratio:
Determination of Ac\A ratio is important for the analysis, diagnosis and  
management of several ocular conditions and is calculated as follows.
Ac\A = [IPD (cm) + NFD (m) (Hn-Hf)
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  NFD – near fixation distance in meter
 Hn- near phoria
 Hf – dist Phoria

3. Orthoptic Instruments:
 The IPD needs to be adjusted first to rule out error of 
measurement. 
For Eg. In synoptophere, If IPD is not adjusted accurately the objective 
and Subjective angle measurement will go wrong.
If lesser IPD is set, it will lead to more eso deviation and vice versa

Fig.8: Synoptophore

4. Stereoscopic display devices:
IPD is important in design of stereoscopic display devices and production 
of stereoscopic contents.
Thus, IPD measurement plays an important role in all aspects of  a 
complete optometric and ophthalmic eye examination.

references:
1) Clifford W.Brooks,Irvin M .Borish – System For Ophthalmic Dispensing.
2) A.J.Woods,J.O.Merrit-Stereoscopic Displa ys And Virtual Reality Systems.

Mrs. R. Tamilchudar - Inter Pupillary Distance and Its Significance



Announcement

Attn:  SN Alumni Members

Mark the Date

13th SN Alumni Scientific Meet on 5th (Sunday) July 2009

At

New Research Block, Sankara Nethtralaya, Chennai.

Please register your attendance with:

Dr. Mohan rajan

Jt.Secretary

Rajan Eye Care Hospital

Chennai

Ph: 044 – 28340300 / 28340500  

Email id: rajaneye@md2.vsnl.net.in  

To update and print the SN Alumni Directory, please send your contact details  
including email id, mobile no. and photo to:

Dr. S. Natarajan

Secretary-SN Alumni

Aditya Jyot Eye Hospital Pvt.Ltd.

Plot No.153, road No.9, Major Parameswaran road

Opp.SIwS College Gate No.3,wadala(w)

Mumbai-400 031, India .

Tel: 91-22-24181001/2417 7600

Fax:91-22-24177630

Email: ajeh@vsnl.com

www.sankaranethralyaalumni.org



Anti allergens in ophthalmology
Dr. radha Annamalai

OPHTHALMIC  
PHARMACOLOGY 

OPHTHALMIC  
PHARMACOLOGY 

 The eyes stand on the frontlines of the battle field against pollen 
and dust for many allergy sufferers. The eye with its allergic response 
may be reflective of immune reactions that have a potential range 
of severity of expression. Convention holds that if the eye itches it is 
allergy. Management options for allergic eye disease are largely based 
on symptoms, severity and characteristics of allergic response. Five 
known types of hypersensitivity response exist but only two of these; 
type1 and type 4 play a significant role in the pathophysiology of allergic 
eye disease.

The manifestations include:

Perennial allergic conjunctivitis
Vernal keratoconjunctivitis {spring catarrh}
Giant papillary conjunctivitis: an inflammatory response to irritation 
with contact lens, sutures, ocular prosthesis.
Atopic keratoconjunctivitis: is the ocular counterpart of atopic 
dermatitis

 Aggressiveness of treatment is tailored to the level of disease. 
Amongst the various options topical decongestants, topical and oral 
antihistamines, topical mast cell stabilizers,  topical  corticosteroids, 
certain NSAIDs and occasionally immunosuppressive agents are 
proven useful for alleviating signs , symptoms and pathogenesis of 
ocular allergy. 
 Absolute eye allergy in isolation may have an acute or chronic 
presentation.

●

●

●

●
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The cellular machinery of the allergy cascade is as follows.
 Mast cells with affixed IgE molecules is the first level of the allergic 
response.
Degranulation of mast cells release chemical mediators most notably 
histamine which causes itching and vasodilation.
The pharmacological approach to management is two fold
1.  Drugs acting on mast cells to prevent release of vasoactive amines 
2.  Drugs acting on target receptors in the eye and inhibit the effect of 

vasoactive amines.
Topical eye drops for ocular allergy are available as 
Decongestants,
Antihistamines
Mast cell stabilizers 
Combination preparations.

Topical Decongestants
 Synthetic adrenergic agonists are available as ocular decongestants 
and serve to counteract histamine induced erythema causing 
vasoconstriction of conjunctival blood vessels but do not have any effect 
on the conjunctival response to the antigen. It is available as
Phenylephrine 0.12%
Oxymetazoline   0.12%
Naphazoline
Tetrahydrozoline
Dosage frequency is two to four times daily
 Side effects: Transient stinging, lid retraction, occasional pupillary 
dilation and hence contraindicated in narrow angles.

Antihistamines
 Antihistamines inhibit the physiologic response to action of 
histamine induced capillary dilation, increased capillary permeability, 
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associated itching and pain. These compounds do not influence the 
formation or release of histamine but competitively block the receptor 
mediated response of a target tissue. The classic H1 receptor blockade 
is either delivered alone or in combination with mast cell stabilizer.

Topical antihistamines
1. Olapatidine hydrochloride 0.1% or 0.2%
2. Ketotifen fumarate 0.025%
3. Epinastine hydrochloride 0.05%
4. Azelastine hydrochloride 0.05%. 
 Oral antihistamines may at times enhance topical therapy in 
patients with coexisting allergic conjunctivitis and allergic sinusitis or 
rhinitis.
Recommended preparations for ophthalmic use are
1. Cetrizine 5mg and 10mg
2. Fexofenadine 60mg 
3. Desloratadine 5mg
4. Loratidine 10mg

Mast cell stabilizer
 These agents inhibit mast cell degranulation and release of 
mediators of allergic disease by preventing Calcium influx across mast 
cell membranes. All these compounds have the same mechanism of 
action and are efficacious in treating vernal conjunctivitis and Giant 
papillary conjunctivitis.
Preparations available are:
Sodium chromoglycate 4%
Iodoxamide 0.1%
Nedocromil 2%
Pemirolast 0.1%
The dosage is four times daily for 1 month and twice daily for the next 
few months depending on the severity of ocular allergy. 

Dr. Radha Annamalai - Anti allergens in ophthalmology
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Nedocromil is effective within half an hour which makes it an 
exeption in this group of drugs.Pemirolast is emerging as the mast cell 
stabilizer of second choice although not yet recommended over sodium 
chromoglycate.
 Anti histamine- Mast cell stabilizer combination: Drugs with dual 
action are Olapatidine hydrochloride 0.1% or 0.2%, Ketotifen fumarate, 
Epinastine and Azelastine.They provide rapid relief and long term 
cure by their action as H1 receptor antagonists,inhibitors of mast cell 
degranulation and release of vasoactive amines, inhibitor of basophil 
degranulation and eosinophil chemotaxis in variable degrees.
Olapatidine hydrochloride is clinically used as twice daily dosage of 
0.1% and once a day when used as 0.2%.
 Ketotifen fumarate 0.025% is a second generation topical 
antihistamine and has an antihistaminic and mast cell stabilizing 
effect. 
 Adverse effects are burning and stinging, dry eye, foreign body 
sensation, pruritis which are encountered .occasionally.
Nonsteroidal anti-inflammatory drugs
 Ketorolac tromethamine acts on the arachidonic acid cascade and 
decreases ocular itching.
 Indication: Seasonal allergic conjunctivitis 
 Dosage: Four times daily for 1 to 2 weeks. Symptomatic relief is 
achieved in an hour and is available as a preservative free unit.
Topical steroids.
 Loteprednol 0.2% is a site specific steroid. The active drug resides 
in the target tissue long enough to render a therapeutic effect but 
rarely causes increased intraocular pressure and posterior sub capsular 
cataract.
A Fluoromethalone eye drop is used in acute ocular allergy.
 Dosage: Used four times a day to address all signs and symptoms 
of the allergic eye disease.
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Immunotherapy.
 The efficacy of cyclosporine against ocular symptoms is still under 
trial and cannot be predictive as by itself it can produce systemic 
reactions.
 Intranasal corticosteroids: Inhibit the nasal component of the 
ocular allergy but not the direct ocular component.
Ocular allergy in contact lens wearers.
 Contact lens wearers are disproportionately bothered by allergy.
Hyperacute allergic reactions are treated using a combination of 
A]  Topical corticosteroids: Loteprednol, Flouromethalone for the acute 

phase and
B]  Sodium chromoglycate to be continued for the next few months.
 Once the inflammatory response has been treated with topical 
steroids, it is ideal to switch to appropriate antiallergy medications to 
continue suppression of chronic allergic disease. 

Ocular allergy and Dry eye 
 A significant minority of patients have mild itching as a component 
of dry eye and of mild burning of eyes as a feature of allergic conjunctivitis.
Mixed histories are seen predominantly in the adult with equal affliction 
of both in the same eye.
 Frequent instillation of artificial tears with antihistamines will 
eliminate secondary allergy expression due to tear dysfunction.

Treatment protocol recommended for allergic eye disease
Mild symptoms:  Antihistamines  

Decongestants
Severe disease :  Topical corticosteroids 

Mast cell stabilizers
OR
Combined drugs such as topical olapatidine
Supportive therapy with 
Artificial tears,

Dr. Radha Annamalai - Anti allergens in ophthalmology
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Cold compress
Sunglasses.
 Currently it is prudent to use Antihistamine and Mast cell stabilizer 
combinations twice daily as they eclipse conventional drugs which are 
prescribed for use four times daily.

Drugs available to combat the clinical challenge of ocular 
allergy are
1. Olapatidine hydrochloride 0.1% or 0.2%
2. Loteprednol etabonate 0.2%
3. Sodium chromoglycate 2% and 4%
4 Ketotifen fumarate 0.025%
5. Ketorolac tromethamine 0.4%
6. Epinastine hydrochloride 0.05%
7. Azelastine  hydrochloride 0.05%

references 
1. Clinical ocular pharmacology, 4th Edition, Bartlett,James
2. Drug induced ocular side effects.4th Edition, F.T.Fraun Felder
3. Clinical ophthalmology, 4th Edition, Kanski
4. Yanoff, 3rd Edition
5. Principles of Pharmacology
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Introduction
 Medical illustration has a long history of depicting the eye. Earliest 
realistic graphic representation of the retina dates back to 1854 a 
publication by Van Trigt. Jackman and Webster first published in vivo 
human retinal photography way back in 1886. In these early attempts 
the images were blurry. Improvement in instrumentation and technique 
were needed to make high quality fundus photography a routine. Rapid 
progress in fundus photography was made in the years after Jackman 
and Webster’s fuzzy fundus photographs were published.
 Accurate high quality fundus photograph began at the dawn of 
the twentieth century with the work of Frederick Dimmer in 1907 
who described his cumbersome apparatus which used carbon arc 
illumination. He was the first to incorporate fundus photography into 
a basic ophthalmic text book and the first to publish a photographic 
atlas. Modern fundus camera design grew from the work of Helmholtz, 
who introduced the direct ophthalmoscope in 1851.The design was 
improved by Thorner in 1899 and Gullstrand in 1920. Nordenson 
introduced a camera based on Gullstrand’s principles in 1925.The Carl 
Zeiss Company marketed Nordenson’s design as the first commercially 
available fundus camera in 1926.This camera had a 10-degree field 
of view and required a one-half second exposure with color film. 
Limitations in clinical use of fundus photography in the 1930s and 
1940s can be directly attributed to the difficulty in obtaining quality 
images. Slow film speeds and long exposures were the rule with the 
then current carbon arc illumination system. A bright instantaneous 
light source was needed for high quality routine fundus photography. In 
1946 Edgerton developed the electronic flash tube and in 1949 Rizzuti 

Fundus camera
Dr. M. Narendran Muthukrishnan, Dr.S.Pradeep
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introduced its use in ophthalmology. Electronic flash was adapted to 
the fundus camera in 1953 in both Britain and United States.
 Fundus photographs are visual records which document the 
current ophthalmoscopic appearance of a patient’s retina. One picture 
is worth, in this instance, a thousand words in the physician’s notes. 
They allow the physician to further study a patient’s retina, to identify 
retinal changes on follow-up, or to review a patient’s retinal findings 
with a colleague. A fundus camera or retinal camera is a specialized low 
power microscope with an attached camera designed to photograph the 
interior surface of the eye, including the retina, optic disc, macula, and 
posterior pole (i.e. the fundus). 
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Types of Fundus Cameras
 Fundus cameras are described by the angle of view-the optical 
angle of acceptance of the lens.(Fig 1). An angle of 30°, considered the 
normal angle of view, creates a film image 2.5 times larger than life. 
Wide angle fundus cameras capture images between 45° and 140° and 
provide proportionately less retinal magnification. A narrow angle 
fundus camera has an angle of view of 20° or less.

Figure 2

 Figure 3: 50 degree Figure 4: 35 degree

 The optics of a single angle fundus camera is optimized for a 
particular magnification and will provide higher-quality images than 
multiple-angle cameras. 
There are a number of specialized fundus camera designs

Dr. M. Narendran Muthukrishnan - Fundus camera
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1. Extreme wide angle cameras have an angle of acceptance of more 
than 150 degrees and are used when large retinal areas need to 
be documented. Their small magnification minimizes fine retinal 
details.

2. Simultaneous stereo fundus cameras use one exposure to place two 
images side by side on a single 35-mm frame. This allows longitudinal 
studies of retinal topography and detailed electronic analysis of 
retinal topography.

3. Hand held fundus cameras provide maximum portability. They 
are useful for photographing bedridden, infants and unconscious 
patients.

4. Mydriatic and Non mydriatic cameras-Non mydriatic cameras are 
useful as screening devices.

5. Retcam-Wide angle camera used in paediatric patients.

Optical principles
 The optical design of fundus cameras is based on the principle 
of monocular indirect ophthalmoscopy. A fundus camera provides an 
upright, magnified view of the fundus. A typical camera views 30 to 
50 degrees of retinal area, with a magnification of 2.5x, and allows 
some modification of this relationship through zoom or auxiliary lenses 
from 15 degrees which provides 5x magnification to 140 degrees with 
a wide angle lens which minifies the image by half. The optics of a 
fundus camera is similar to those of an indirect ophthalmoscope in that 
the observation and illumination systems follow dissimilar paths. The 
observation light is focused via a series of lenses through a doughnut 
shaped aperture, which then passes through a central aperture to 
form an annulus, before passing through the camera objective lens 
and through the cornea onto the retina.  The light reflected from the 
retina passes through the un-illuminated hole in the doughnut formed 
by the illumination system. As the light paths of the two systems are 
independent, there is minimal reflection of the light source captured 
in the formed image. The image forming rays continue towards the 
low powered telescopic eyepiece. When the button is pressed to take a 
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picture, a mirror interrupts the path of the illumination system allow 
the light from the flash bulb to pass into the eye. Simultaneously, a 
mirror falls in front of the observation telescope, which redirects the 
light onto the capturing medium, whether it is film or a digital CCD. 
Because of the eye’s tendency to accommodate while looking though a 
telescope, it is imperative that the exiting vergence is parallel in order 
for an in focus image to be formed on the capturing medium.

Fig.5: Optics of Fundus Camera 

 Light generated from either the viewing lamp or the electronic 
flash is projected through a set of filters and onto a round mirror. This 
mirror reflects the light up into a series of lenses which focus the light. 
A mask on the uppermost lens shapes the light into a doughnut. The 
doughnut shaped light is reflected onto a round mirror with a central 
aperture, exits the camera through the objective lens, and proceeds 
into the eye through the cornea.

Applications
Fundus photography can be performed in the following modes:
• Color, where the retina is illuminated by white light and examined 

in full color. 
• Red-free, where the imaging light is filtered to remove red colors, 

improving contrast of vessels and other structures. 

Dr. M. Narendran Muthukrishnan - Fundus camera
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• Angiography, where the vessels are brought into high contrast by 
intravenous injection of a fluorescent dye. The retina is illuminated 
with an excitation color which fluoresces light of another color 
where the dye is present. By filtering to exclude the excitation color 
and pass the fluorescent color, a very high-contrast image of the 
vessels is produced. Shooting a timed sequence of photographs of 
the progression of the dye into the vessels reveals the flow dynamics 
and related pathologies. Specific methods include sodium fluorescein 
angiography (abbreviated FA or FAG) and indocyanine green 
(abbreviated ICG) angiography. 

Few considerations to be done before purchasing a fundus camera 
unit:   
1. Versatility or specialization required for ophthalmic practice, 

changing trends of practice and previous experience with existing 
fundus camera unit.  

2. Optics of the camera to provide adequate or superior sharpness and 
contrast, quality and angles of view available. 

3. Clinical needs of the ophthalmologist who will be evaluating the 
photographs and precision of the photography details required by 
the evaluating ophthalmologist.  

4. Type of patients to be photographed, the minimum pupil size required 
for a good fundus photograph on a particular camera model.

5. Patients comfort during the procedure and comfort of physically 
challenged patients during the procedure.   

6. Camera controls to be balanced, adequately marked, and ergonomically 
placed. Easy or difficulty in viewing or focusing system.  

7. Reliability of the model and service provided by the manufacturer. 
Cost of the maintenance, expected life, and availability of viewing 
lamps and flash tubes. 

8. Cost of the unit.
9. Experience of other photographers with the same camera model and 

photographer’s preference to view with or without the barrier filter 
during fluorescein angiography. 
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Fundus Photography: Step by Step
1. Preparation room should be clean and tidy. Adjust the stool height 

and the fundus camera’s mechanical controls to their approximate 
midpoints.

2. Adjust eye piece-Check eye piece correction one should see the sharp 
cross hair-reticule through eyepiece.

Fig.6: View of fundus through fundus camera

3. Plan the photograph-Review the request form, your photograph 
should be complete enough to convey the condition of the retina to 
the physician.

4. The patient and adult attendant should understand the procedure, 
risks involved and side effects, and should sign an informed 
consent.

5. Keep the emergency kit ready to manage the reactions of the dye 
during Angiography procedure. 

6. Escort the patient-Mentally evaluate your patients while escorting 
them to the fundus camera. Make sure their health and general 
condition are good.

Dr. M. Narendran Muthukrishnan - Fundus camera
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Fig.7: Position of the patient

7. Position your patient-Comfortable patient are cooperative patients.
8. Position yourself-like patient you should be in a comfortable position 

to get good images.
9. Establish fixation-External fixation device to the eye that is not 

being photographed.
10.  Position the illumination system-Look for doughnut effect of sharp 

image of camera light on the patient’s closed eyelid and on the 
cornea.

Fig.8: Position of the illumination system 
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11.  Adjust the joystick-Move the joystick to centre the doughnut 
shaped light.

12.  Select the area of interest-Posterior pole or the periphery.
13.  Select the angle of view-Choice of magnification depends on both 

the patient and characteristics of the pathology.
14.  Check the focus-Look critically at the reticule and the fundus 

image and adjust the fine adjustments.
15. Double check your settings
16. Close the session.
Errors in photography-Artifacts
 Successful fundus photograph is obtained through mutual 
interaction and proper alignment of the patient, the camera and the 
photographer. The ideal fundus photograph is an accurate visual 
representation of the retina. If any error alters the ideal image (i.e: the 
error is seen in the final photograph), it is called an artifact. Artifacts 
are portions of the image that arises from the process and not from the 
patient’s retina. Typical artifacts include yellow or orange crescents 
white or blue haze at the edge of the photograph.

Fundus camera maintenance
 The proper maintenance of a fundus camera involves skills as 
simple as changing a light bulb and procedures as complex as aligning 
optics. Surfaces that come in direct contact with the patient (chin rest 
and forehead band) should be disinfected with strelium or spirit, or 
tissue paper in contact should be changed after each procedure and at 
the end of everyday. Fundus cameras that are used daily should have 
yearly inspections by factory trained technicians. Optical realignment 
and refurbishment every 5-10 years needs to be undertaken to prolong 
the life of the camera and maintain the quality of the pictures.

Conclusion
 As the technology of wide-field imaging progresses, it continues 
to benefit both the patient and the ophthalmologist. It provides a new 

Dr. M. Narendran Muthukrishnan - Fundus camera
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appreciation of ophthalmic pathology to ophthalmologists and students 
in training. It is of great help in pictorial counseling of the patient to 
understand the pathology well, and creates a better physician patient 
relationship and this helps the overall management of the ocular disease 
from both front.  
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 The heart of any research is the design. Choice of research design 
is important in the scientific conduct of research. This is highlighted 
here along with data collection, sampling and ethics.
Study Design:

Non Experimental study Designs

Easier and cheaper to do but associated with greater error
Exposure not manipulated by investigator

Experimental Designs (interventional)

Costlier to perform in terms of resources   and with ethical 
problems

●

●

●

Anatomy Of A research work  (Continued)
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Exposure manipulated by the investigator
Study designs could be retrospective or prospective

retrospective study Designs:

The outcome of interest has already occurred
Data already gathered analysed

Prospective Study Designs:
The outcome of interest has not yet occurred
collects data over time
The Design Pyramid

The highest degree of power and reliability is for an experimental design 
especially a Randomized control  trial  and hence occupies the apex.

I.Descriptive
Case report and case series

Causes awareness.Doesnt give information of incidence or prevalence.
Prevalence and surveillance surveys-self  explanatory terms 
Cross Sectional Survey 

In a cross section of people at any point of time.
e.g.obese females  in a  street
Relatively  inexpensive
Not possible to avoid confounders

●

●

●

●

●

●
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II.Analytical  (Time dimensional)
A.OBSErVATIONAL (Exposure not manipulated by investigator)
 Case control study 
 Cohort study
i) Case Control
Retrospective
Identify cases.

Match to disease free controls.  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 

ii)Cohort(prospective)
Identify groups of exposed subjects and controls.Match for risk factors 
.Record the parameters  in each group who develop the condition 
of interest.Compare  parameters with those who don’t develop the 
condition. 
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 

●

●
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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.EXPErIMENTAL  Exposure manipulated by investigator
i)Non randomized:

Select cases
Administer drug
Observe response and adverse effects
Investigator compares outcome with historical control

ii)randomized:

Can be
a – Non blind (Open trial)- both participant and researcher know       
which treatment is administered.
b-single blind (patient does not know)
c -  double blind (Both patient and investigator do not know)
d-Triple blind (Patient, investigator and person analyzing data do 
not  know)

●
●
●
●

●
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Draw a protocol

Select population
Randomize
intervene
Follow up
Assess outcome

Types of randomized study

1. Concurrent parallel study design.  Patients randomly assigned to 
experimental and control groups from 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

randomized Control Trial(rCT)

randomized Cross Over Trial 

●

●

●

●

●
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randomization
Randomization is the process by which both the known and the unknown 
prognostic variables are made equal in the study and control groups.  
It is not a haphazard method.  It is a scientific process of allocation or 
selection by which any individual has equal chance of falling into any 
one of the groups.
Different types of experimental designs are present- Randomized control 
trial  is the classical model.Each design has strength and weakness
The following are important in an experimental design

- Randomization
- Control.
- Blinding

-ethics should be given utmost importance.
- potential benefits should outweigh potential risks
-valid informed consent.
-unnecessary randomization to be avoided

Data Collection Techniques

  Existing data  New data
Basic methods -  Ask – Questionnaire 

- Observe

Questionaire

1. Specify objective. List out  needed informations
2. Decide on method of data collection
3. Content of individual question (relevant, experience of respondent 

etc)
4. Type of questions choice
5. Wording of question

●

●

●
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6. Sequence of question
7. Obtain approval
8. Layout
9. Pilot survey
10.Revise and implement
General principles of ethics in research
1. Essentiality  of the study. 
2. Voluntariness    of the  participants.
3. informed  consent and community agreement
4. Non exploitation of participants- compensation for risks
5. Confidentiality
6. Risk minimization.
7. Conflict of interest.
8. Professional competence – competent qualified person with intergrity 

and impartiality should participate
9. Transparency – Complete records are retained for reasonable period.  

Records should be available for scrutiny 
10.Accountability- Research worker, funding agency, institution, 

marketing agency- all of them have responsibility at all aspects of 
research

Sampling:

PrOBABLISTIC SAMPLING
Simple Random sampling of equal probability
Stratified sampling
Sample from separate stratum
Cluster sampling
      Cluster the samples in some way (e.g) subjects from certain areas/ 
time/ period
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Systematic (e.g) every 10th subject

NON PrOBABLISTIC SAMPLING
Convenience sampling
Snowball sampling
Quota sampling
Purposive sampling
Sample size :  Take help of a Biostatistician !!!

reference: 

1. Health and research methodology-WHO

Jothi Eye Care Centre

A 25 bedded super specially Hospital with community outreach programmes and Phaco 
training for Doctors invites applications from qualified Ophthalmologists for the following.

- Consultant in comprehensive Ophthalmology
- Fellowship in General Ophthalmology (1 Year) 

- Phaco training (1 month) 

Salary and accommodation are negotiable

Please contact with Bio –data: 
Dr. Vanaja Vaithianathan,

Director, Jothi Eye Cara Centre,
152-154, Calve Subraya Chetty street,

Puduchery – 605 001.
Ph: 0413-2224534, 2337659

Fax: 0413- 4200199
E- mail: jothieyecare@sify.com 

web : www.jothieyecare.in 
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Clinical Audit “Minds the Gap”
Dr. Emma Gladwinfield, Dr. Barbara wilson, Dr. Nandhini Prakash.

 Audit is a process of evaluating performance, introduced in the 
National Health Service (NHS) in United Kingdom since 1993. The 
National Institute for Clinical Excellence (NICE) define audit as a 
quality improvement process that seeks to improve patient care and 
outcomes and the implementation of change, through systematic review 
of care, against explicit criteria.
 Clinical Governance should be safeguarded to provide high 
standards of care to patients. Clinical Audit paves the path towards 
this destination.
For good clinical performance, the following attributes are absolutely 
necessary.
1. Knowledge – Be aware of current best practice
2. Competence- Ability to do it.
3. Performance- Act of doing it.
 In reality, there may be a gap anywhere in between & Audit will 
highlight the area of strengths & weakness.
 However, there are some pitfalls to beware of when auditing, this 
paper will aim to explain how to do an audit and make change in your 
department. 

Is it Audit or research?
 Audit and research often gets mixed up. A useful definition is 
“Research is concerned with discovering the right thing to do; audit with 
ensuring that it is done right”. Research is based on hypotheses with the 
potential to change diagnosis and future treatments for a widespread 
potentially international population, whilst audit is based on standards 

emmagladwinfield@hotmail.com
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with a potential to change management for a local population. Audits 
do not normally require ethical approval. Research always requires 
rigorous investigation by ethics committees. 

Starting an audit?
 When starting the audit process first pick an area that you are 
interested in or is very significant to your department. Perhaps an 
incident has happened recently or there is an increase in cases of the 
certain condition. It is important to ensure there are gold standards 
already in place in your area of interest; otherwise it would be very 
difficult to initiate an audit. Gold standards for practice can be found at 
NICE, the National Service framework (NSF), the appropriate college 
or the trust, local guideline etc. Set clear objectives. 

The audit cycle

Data collection
 Data should be collected using an audit proforma that is easy to 
follow with instructions on how to fill it out. Patient details should be 
ammonised and the anonymity of the clinician involved should also be 
maintained. The proforma should be quick to fill out and encompass 
all the questions you want to answer. Trialling the proforma on a 
small sample before starting the audit is always a good idea. Trialling 
often flags up areas that may have been over looked and may give you 
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ideas to make the data collection even easier. Data can be collected 
prospectively or retrospectively. It is probably more convenient to audit 
retrospectively. You may have to think about whether anyone should be 
excluded from the study, for example people with other co-morbidities. 
It is important to be realistic about carrying out an audit. If you are 
hoping to carry out a good and valued audit, you will want large numbers 
involved and this may involve looking at cases in the last 6-12 months. 
Collaborating with colleagues is a good idea, to ease the load of work, 
increase the number of cases and when recommending changes “two 
minds are better than one”. 

Analysing the data
 When the data is collected it is important to compare your data to 
the gold standard as this may identify trends within your department. 
Simple statistic are often sufficient; e.g. the percentage of cases who have 
the gold standard treatment, the mean number of times observations 
were recorded etc. If you are re-auditing, statistical tests should be 
used to see if a significant change has occurred since you implemented 
changes. Open questions on your proforma are difficult to analyse. 

Plans for change
 With your data analysed, you’ll be able to see the standards that 
are currently being met or not. The next step is to recommend ways to 
improve your departments’ performance. It may be that there is less 
awareness of existing guidelines and just presenting the audit may 
improve the standards in your department. When considering the 
possible changes for the department it is important to get a senior 
doctor involved to ensure, implementation of change. 

The big reveal
 One of the most important parts of the audit cycle is presenting 
your audit to your department. Start by giving the background to the 
topic, why you chose to do it, present the gold standards, methods, 
results, conclusion and your recommendations for improving practice 
in your department. The discussion after the presentation is of great 
value, as ideas will be evaluated, which may change future practice in 
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the subject area. One important note is that auditing is not assigning 
blame to anyone; positives should be highlighted as well as areas that 
need to improve.

re-auditing
 After presenting the audit and recommending changes, it would be 
advisable to wait some period of time (approximately 4-6 months) and then 
re-audit. This process is similar to the original audit but most of the hard 
work (background, guidelines and proforma) would have already been done. 
Re-auditing is vital and is the step that is most often missed. 

Audits and Professional Development
 Knowledge of the audit cycle is now vital for candidates applying 
to training posts and participation in past audits are often discussed in 
interview especially in the United Kingdom. Skills that audits demonstrate 
include, team work, data analysis, problem solving, presentation skills 
and a desire to improve patient safety and management; all of which 
are desirable for a successful career in medicine.

An audit in Practice
The following is an example of an audit:

Paediatric Clinic Letters Audit.
Why this subject?
1. Concerns expressed by secretaries, regarding length of letters.
2. Survey of junior doctors revealed lack of formal training 
3. Important information was sometimes perceived to be missing in 

letters
4. Queries from general practitioners regarding clarification of 

information. 
 All the above prompted the need for an audit. A literature search 
was done and SAIL tool (Sheffield Assessment Instrument of Letters) 
was identified. 
The following information was sought on all letters
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1. Problem/diagnosis
2. Brief history and relevant examination
3. Treatment plan with clear dosage schedule
4. Follow up arrangements
5. Avoid unnecessary information
The aim of the audit was to identify the quality of clinic letters. A 
retrospective audit was carried out and 41 letters were collected in one 
month by the audit department. 

Identified areas for improvement
1. Length of letter
2. Clarity
3. Clear drug dosages
4. Follow up arrangements

recommendations
1. Introduction of a letter template in clinics encompassing all vital 

information.
2. Training doctors on the SAIL tool
3. Re-audit 

Conclusion
Audit is a powerful learning tool provided it is used as a carrot rather 
than a stick.
This needs careful planning, enthusiasm from seniors & the will to 
change with time.
It is human nature to resist “Change”.
However, very few would protest against “Progress”
The time has come to embrace this progress. Try it & you may be 
pleasantly surprised. 

useful resources:
Healthcare commission  
www.healthcarecommission 
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Principles for best practice in Clinical audit http://www.nice.org.uk/
National Audit & Governance Group (NAGG) www.nagg.co.uk
Freedom of information www.foi.nhs.uk/
Clinical Audit Support Centre www.clinicalaudits.support.com
National Patient Safety Agency www.npsa.nhs.uk
Sample Size Calculator www.raosoft.com/samplesize.html
Mastering Clinical Audit –7 hour’s e learning course. Office of Life Long 
Learning University of Edinburgh



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

Answers:
1. The patient has got orbital cysticercosis. The CT scan reveals the 
cyst with its central scolex which can be seen as a hyperdense shadow 
inside the cyst. The ELISA test for cysticercus antigen was positive.
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Ophthalmic Quiz
Dr. C. Senthilnathan, F.r.C.S., D.O., D.N.B.,

Oculoplastic Consultant, Chennai Kaliappa Hospital, 
Visiting Consultant, M.N. Eye Hospital, Rajan Eye Care Hospital, Chennai.
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There was no answer for the September 2008 quiz, We expect more response from 

post graduate students.

2. The patient underwent surgical removal of the cyst via the VERTICAL 
LID SPLIT approach. He was started on systemic albendazole at a dose 
of 15mg/kg body weight for a period of 1 month postoperatively.
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Ophthalmic Quiz
Dr Vijayalakshmi balaji, Dr Balaji.K

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

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

Ag Eye Hospital & Research Institute,
Officer’s Colony, Puthur, Trichy - 620 017.
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Setting up Computer Vision Clinic
 Dr. Sujatha Mohan, Dr. Mohan rajan, Mr. P.S. reiki

The prevalence of the eye symptoms among computer users ranges from 
25- 93% as reported by various investigators.Computers have become 
indispensable in the work place. The professionals spend increasing 
amounts of time sitting at their computer work-stations. At the same 
time productivity is increasing and workers are exposed to working at 
high speed with tight deadlines.
The combination of fixed and constrained body postures, work overload 
and unsuitable workstations can lead to health problems. The most 
common complaints among computer users are aches and pains in the 
shoulders, forearm, wrist, hand, back & neck pain and eyestrain.
A large percentage of computer workers experience eye symptoms and 
subsequently seek eye care.
Computer Vision Syndrome (CVS) is that set of eye and vision syndromes 
related to near work which are experienced during or related to computer 
use.
CVS is caused by decreased blinking reflex while working for long hours 
focusing on computer screens. The normal blink rate in human eyes is 
16–20 per minute. Studies have shown that the blink rate decreases 
to as low as 6–8 blinks/minute for persons working on the computer 
screen. This leads to dry eyes. Also, the near focusing effort required 
for such long hours puts strain on ciliary muscles of the eye. This 
induces symptoms of asthenopia and leads to a feeling of tiredness in 
the eyes after long hours of work. Some patients present with inability 
to properly focus on near objects after a short duration. This can be 
seen in people aged around 30–40 years of age, leading to a decrease 
in the accommodative focusing mechanisms of the eye. This can be a 
setting for early presbyopia.
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Common Symptoms

Headaches
Eyestrain
Blurred Vision
Dry or Irritated eyes
Double Vision
Light Sensitivity
Neck Aches
Back Aches

These symptoms are often a result of a combination of three 
factors:

1. Work place conditions
2. Working habits
3. Visual conditions.

The primary Factors that determine discomfort for computer 
users are,

• Nature of the task
• Length of time spent at computer
• Reduced rate of blinking 
• Lack of coordination between the design of the workstation and the 

design of the glasses or contact lenses used for the task.

Here are some examples of situation that usually increase the 
users discomfort to the eyes.

• Intense task such as game
• Task with few breaks from the screen 
• Task which require constant looking from the copy to screen such as 

data entry
• Detailed task such as desktop publication or computer assisted 

design (CAD) 

●

●

●

●

●

●

●

●
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• Screen causes to be wide open eyes which in turn causes faster 
drying.

• Eyelevel screen is too high for most bifocal wearers unless they have 
specially designed glasses for this task.

• Many glasses exacerbate the restrictions of movements which is a 
consequence of most computer tasks causing neck, shoulders and 
arm problems.

Management at a Glance: 

Computer workstation: 

The chair
 While sitting  the weight on the lower back is one and a half times 
greater than standing. A good chair must accommodate once body size 
and must be adjustable in the following areas:
• The height of the seat: Feet should rest comfortably on the floor. 

Angle of 90 degree between upper and lower legs is desirable. In this 
position, upper legs are virtually horizontal.

• Depth of the seat: The clearance between the front edge of the seat 
and the back of knees must fit a clenched fist. 

• Back rest:  The backrest must support the area from the upper ridge 
of the pelvis to the shoulder blades. The curve in the backrest must 
support the hollow in lower back.  An adjustable tilt is desirable.
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Lighting
 Good lighting design can significantly help reduce discomfort due 
to glare.
 The lighting is designed to provide the required illuminance on 
the working surface, together with a lower level of illuminance for the 
general areas. The task and general areas should be in the ratio of 3:1 
or less. Light leaving the fixture can be directed so that it goes straight 
down and not into the eyes of the room occupants.  
                                     

10 Eye Saving Tips for CVS

1. Monitor should be more than 5 inches 
from the eyes

2. Ideal viewing area is 6 inches, 
below the horizontal eye Level

 Dr. Sujatha Mohan - Setting up Computer Vision Clinic
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3. Work with fonts of darker shades on 
light background 

4. Attach an anti-glare screen in front 
of the monitor

5. Use screen mounted document 
holder at the same plan

6. Use suspended lights from ceiling & 
windows with curtains to avoid light 
hitting directly on eyes

7. Chairs with armrests, position head 
slightly tilted downwards & the feet 
resting  

8. Avoid sitting in front of A.C. or in a 
room with low humidity. 
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9. Avoid sitting flat on the floor 10. 20-20-20 rule - Take short breaks for your 
eyes every 20 minutes between your work for 
20 seconds then look at 20 feet away. 

 Dry eye is a major symptom that is targeted in the therapy of 
CVS. The use of over-the-counter artificial-tear solutions can reduce 
the effects of dry eye in CVS. Preservative free preparations are 
preferred. 
 Asthenopic symptoms in the eye are responsible for much of the 
morbidity in CVS. Proper rest to the eye and its muscles is recommended 
to relieve the associated eye strain. Various catch-phrases have been 
used to spread awareness about giving rest to the eyes while working on 
computers. A routinely recommended approach is to consciously blink 
the eyes every now and then (this helps replenish the tear film) and to 
look out the window to a distant object or to the sky—doing so provides 
rest to the ciliary muscles. One of the catch phrases is the “20-20-20 
rule”: every 20 minutes, focus the eyes on an object 20 feet (6 meters) 
away for 20 seconds. This basically gives a convenient distance and 
timeframe for a person to follow the advice from the ophthalmologist. 
Otherwise, the patient is advised to close his/her eyes (which has a 
similar effect) for 20 seconds, at least every half an hour. 
 Decreased focusing capability is mitigated by wearing a small plus-
powered (+1.00 to +1.50) over-the-counter pair of eyeglasses. Wearing 
these eyeglasses helps such patients regain their ability to focus on 
near objects. People who are engaged in other occupations—such as 

 Dr. Sujatha Mohan - Setting up Computer Vision Clinic
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tailors engaged in embroidery—can experience similar symptoms and 
can be helped by these glasses.
Setting up A Computer Vision Clinic
When setting up a CVC five areas of concern have to be addressed:
1. Ergonomics
2. Lighting
3. Refractive corrections at working distance
4. Evaluation of  the Cornea and Tear film  
5. Orthoptic status
Ergonomics
 Have a complete workstation with an adjustable table and chair 
so that the patient can simulate his work area. This is very useful 
to evaluate his posture and demonstrate correct seating and posture 
along with various devices to make computer usage more comfortable 
like wrist rests, elbow rests, special mouse pads, etc
Lighting
 Above the work station try and have different type of lighting 
systems to demonstrate the effect of glare and how to counteract it.
refractive Correction at working distance
 When making a change in the refractive correction evaluate its 
impact at the working distance. 
 The use of ARC glasses (Anti Reflective Coating) can reduce 
the glare from the monitor to certain extent. However moden day 
computers come with special screen which make the use of ARC glasses 
unnecessary. Contact lens users need to lubricate their eyes more often 
to keep the eyes moist.
Evaluation of  the Cornea and Tear film

1. TBUT
2. Schirmers Test II
3. Fl stain
4. Rose Bengal stain
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Orthoptic Status

1. Ocular motility
2. Muscle balance
3. Vergence ranges
4. NPC
5. NPA
6. Accomodative infacility

Conclusion: 
 Working at the computer is not harmful to eyes. It is important 
to have your eyes examined at least once in a year to update your 
prescription, your tear film condition and orthoptic status.
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 Angioid streaks occur in association with several condition as 
Pseudoxanthoma Elasticum, Osteitis deformans, Sickle cell anemia, 
Senile Elastosis of skin, Sturge Weber syndrome, Hypercalcinosis, 
Neurofibromatosis, Ehlers Danlos syndrome etc.
 Commonest association is seen with pseduoxanthoma elasticum, 
clinical study presents the association between angioid streaks in 
context of pseudoxanthoma elasticum in about 50 – 85 % of cases, and 
other retinal findings in about 85 % of cases. Pseudoxanthoma elasticum 
is an inherited disorder may appear sporadic, autosomal recessive or 
autosomal dominant1. There are 4 types AD1, AD2, AR1, and AR2. But 
more commonly autosomal recessive is seen.

Case report
 A 23 yr old woman presented with yellowish cream papules on 
neck and  lax, flabby fold of skin on neck “plucked chicken appearance” 
typically seen in pseudoxanthoma elasticum (Fig 1) and skin biopsy 
confirmed it showing fragmented elastic fibers and mineralization with 
calcium (“raveled wool” appearance) (Fig 2).

 Fig. 1: pseudoxanthoma elasticum Fig.2: raveled wool” appearance
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 She had no ocular complaints .Her visual acuity was 6/6 in both 
eyes and dilated fundus examination showed thin grayish black angioid 
streaks around disc radiating from the disc towards temporal side, lying 
deeper to the vessels (Fig 3, 4). Retinal pigment disturbances resulting 
in speckled appearance also seen. Macular degeneration, drusens were 
not seen in the fundus as it is in a very early stage.

Fig. 3 and 4: Angioid streak around disc

 She had been diagnosed to have systemic hypertension 5 yrs back, 
before the diagnosis of pseudoxanthoma elasticum, with peripheral 
vascular disease due to small and medium size vasculitis. Peripheral 
angiography done showed bilateral superficial femoral artery occlusion, 
diffuse narrowing of both radial and ulnar artery with occlusion of ulnar 
artery.

Discussion 
 Pseudoxanthoma Elasticum is a genetic disorder characterized 
by fragmentation and calcification of elastic fibers with resultant 
pathological change in dermis, Bruch’s membrane and blood vessels. 
 Pseudoxanthoma elasticum is caused by mutation in the ABCC6 
gene on short arm of chromosome 16. ABCC6 encodes an ATP binding 
cassette transporter. It acts as transmembrane transporter and 
multidrug resistance protein.
 Cardiovascular changes in pseudoxanthoma elasticum involve 
mostly small and medium sized vessels. Arterial lesions are diffuse 
stenotic and often with marked calcium deposition. High BP is seen 
in many cases. Cerebral artery stenosis and aneurysmal dilatation 
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can result in thrombotic and hemorrhagic accidents. Death may result 
from cerebral hemorrhage, coronary occlusion or massive hemorrhage 
into gut.
 Obstetrics risk includes first trimester abortions due to failure of 
placental development and cardiovascular complications can also occur 
with pregnancy.
 Characteristic retinal change in pseudoxanthoma elasticum 
is angioid streaks which is result of break in Bruch’s membrane. 
Angioid streaks appear earlier than skin changes in most patients 
with pseudoxanthoma elasticum. The association of angioid streaks 
with skin lesion in psudoxanthoma elasticum is called as Gronblad-
Strandberg syndrome.
 Angioid Streaks are grayish or dark reddish lines surrounding 
optic disc and extending radially.  Klien et al proposed dual mechanism 
as cause of angioid streak.
(1)   Primary abnormality of fibers in Bruch’s membrane.
(2)   Increased availability of metal salts or a tendency for pathologic 

deposition resulting in secondary brittleness in membrane.
 High resolution electron microscopy indicates lesion of 
pseudoxanthoma elasticum without normal elastic units but there is 
abundant granulofilaments related to abnormal elastic units. Huang et 
al concluded that there is abnormal elastogenesis in pseudoxanthoma 
elasticum (Elastodysplasia Calcificians). 
 Speckled fundus appearance may be seen in late stages. 
Fundus mottling is maximally seen in area temporal to macula. 
Macular degeneration may also be associated with pseudoxanthoma 
elasticum seen mostly in second to third decade. Late stage disciform 
degeneration, hypertrophic scar, drusen of optic disc are also seen. 
Choroidal hemorrhage may occur on trivial ocular trauma. Exudative 
maculopathy occurs due to choroidal neovascularisation.
 Visual loss occurs in 70% due to exudative maculopathy secondary to 
CNVM, choroidal hemorrhage and foveal involvement by a streak. Laser 
photocoagulation is beneficial for sub retinal neovascularisation. 
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Conclusion:
 Angioid streak, a rare condition, usually complicates systemic 
diseases like pseudoxanthoma elasticum. Early diagnosis is possible 
by careful fundus examination and fundus fluorescein angiography. 
Early detection of angioid streak would help in educating the patient 
regarding potential complications and avoidance of even minor injury 
to the eye. Regular follow up with fundus photography and Amsler’s 
grid can help to pickup devastating complications like CNVM for early 
management and maintenance of some useful vision.
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Introduction 
 Multiple factors, immunologic, genetic, endocrine and 
environmental, contribute to the co-existence of two or more autoimmune 
diseases. Association of Graves’ disease or Hashimotos thyroiditis with 
myasthenia gravis is rare. Other autoimmune disorders with which 
it has been associated are scleroderma, primary biliary cirrhosis, 
pernicious anemia & insulin dependent diabetes mellitus. Autoimmune 
thyroid disease has been associated with other systemic autoimmune 
disorders like Systemic Lupus Erythematosus, Sjögren’s syndrome (SS) 
and Rheumatoid arthritis. While 5-10% of patients with Myasthenia 
gravis develop associated autoimmune thyroid disease (AITD), only 
0.2% of patients with autoimmune thyroid disease develop Myasthenia 
gravis3. We report a patient who presented with features of both ocular 
myasthenia and thyroid eye disease with hyperthyroidism. One of the 
two conditions may be missed because of the clinical overlap of ocular 
manifestations. The clinical presentation, pathology and implications 
of the two clinical entities are discussed.  

Case report
 Thirty eight year old man presented with progressive drooping of 
eyelids of both eyes and increasing prominence of both eyes for three 
years. This was associated with a swelling in the front of the neck. He 
noticed inability to move his eyes in different directions but had no 
diplopia. He gave history of increased appetite with weight loss and 
palpitations. 



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 4112

 He had fine tremors of outstretched hands. Bruit was present over 
the enlarged thyroid gland. Ocular findings include bilateral ptosis, 15 
deg RDS with complete restriction of ocular movements in both eyes. 
Pupillary reactions were normal. The best corrected visual acuity was 
OU 20/20 and near vision N6. Exophthalmometry reading was 22 and 
20 mm respectively of the right and left eyes at 100 mm. The rest of 
anterior and posterior segment examination was within normal limits 
in both eyes. The intraocular pressure measurement was OD 10 and 
OS 12 mm Hg by GAT. Forced duction test in both eyes was positive for 
all muscles. The palpebral fissure width was 4 and 8 mm in right and 
left eyes and LPS function was 0 mm in both eyes. Neostigmine test 
was positive with an increase in palpebral fissure width to 12mm in 
both eyes.
 TSH was 0 μIU/ml. T4 was ≥ 30 μg/dl. Ultrasonography of thyroid 
showed altered echoes in both lobes with no focal lesions and diffuse 
enlargement. FNAC from thyroid tissue showed follicular hyperplasia 
with some cells showing nucleomegaly.  CT scan orbit showed 
fatty infiltration and fibrosis of extra-ocular muscles. Radiological 
investigation of chest revealed no evidence of thymic enlargement. 
In electromyographic study, repetitive nerve stimulation test showed 
decremental potential suggestive of myasthenia gravis and single fibre 
EMG showed presence of jitter in orbicularis oculi.
 A provisional diagnosis of thyroid ophthalmopathy with coexistent 
ocular myasthenia with hyperthyroidism was made and treated with 
Tab Propranolol 10mg tds, Tab Neomercazole 15 mg tds and Tab 
pyridostigmine 60 mg tds. Patient’s ptosis and systemic symptoms 
improved though extraocular movement failed to improve. 
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Fig.	1	–	Bilateral	ptosis,	proptosis	

Fig 2 – Thyroid swelling

Fig 3 – Improvement in ptosis 30 min after neostigmine test 
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Discussion
Our patient presented with typical features of thyroid eye disease, 
proptosis, frozen globe, positive forced duction test, radioimaging showing 
extraocular muscle fibrosis and fatty infiltration, thyroid swelling and 
hyperthyroidism. The presence of ptosis and frozen globe may be the 
cause for absence of diplopia in our patient. The only odd finding was 
presence of bilateral ptosis. The causes for ptosis in Graves’ diseases are 
associated myasthenia gravis, levator disinsertion, thyrotropic ptosis in 
malignant exopthalmos, following surgical correction of lid retraction 
and following transethmoidal decompression.  The neostigmine test 
and jitter noted on single muscle fiber electromyography aided in the 
diagnosis of associated myasthenia gravis. 
Hypothesis based on immunological cross reactivity and genetic 
background has been put forward in reasoning the association between 
ocular myasthenia and AITD. Immunological cross-reactivity against 
epitopes or autoantigens shared by the thyroid and the eye muscles 
might be the basis of this association. Earlier the antibody binding to 
eye muscle antigens found in Graves’ disease patients were termed 
as “ophthalmopathic immunoglobulin” (OIG). Recent studies give 
more specific details. Acetylcholinesterase (AchE) and thyroglobulin 
(Tg) share structural homology. Patients with myasthenia gravis and 
Graves’ disease have been found to have both anti-acetylcholinesterase 
(Anti-AchE) and anti-thyroglobulin (Anti-Tg) activity. It has been shown 
that HLA-B8DR3 haplotype is frequently found in myasthenia gravis and 
Grave’s disease. 
Autoimmune thyroid eye disease is more frequently associated 
with ocular myasthenia rather than its systemic form. Myasthenia 
gravis associated with AITD are infrequently associated with thymic 
abnormalities and have a milder clinical course. Serologically positive 
anti-ACH-receptor antibody may be found in 80-90% of patients with 
generalized myasthenia gravis, but only 17-70% of those with ocular 
myasthenia gravis are positive.
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Conclusion
The presence of ptosis in a patient with thyroid eye disease should 
make us suspect associated myasthenia gravis. 
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A 29 yr old male software engineer came to us for cosmetic correction 
of his ophthalmic problems to the extent possible.
On examination, he had the following ophthalmic findings.
1. Unilateral right eye severe congenital ptosis. His right eye 
Marginal Reflex Distance1 was 1mm and lid crease was absent. His 
LPS action was graded poor with 4mm of action only. Field of vision 
right eye showed superior altitudinal hemianopia, whereas the left eye 
was normal. His lid examination on the left eye was within normal 
limits. He had positive marcus gunn phenomenon which is clearly 
demonstrated in the photograph shown below.
2. Ocular movements of right eye showed double elevator palsy, and 
the ocular movements of left eye was within normal limits.
3. Squint evaluation showed right eye exotropia of > 45 prism diopters 
base in which was the same for distance and near. The exotropia was 
alternating between the right and left eyes during cover and uncover 
test with right eye squinting when both eyes were open. 
4. Squint evaluation also showed right eye hypotropia of 10 prism 
base up.The Worth four dot test showed no evidence of diplopia with 
right eye suppression.
5. His unaided vision in the right eye was 6/24 and left eye was 
counting fingers. His vision in the right eye improved to 6/9 with a – 3 
DS and to 6/6 in the left eye with – 6 DS
 Topography showed the following K values
 Right eye : K1,46.42   K2 45.97
 Left eye   : K1 45.87    K2 46.02
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Left	Lateral	Gaze

Down	Gaze

Right	Lateral	Gaze Demonstrating	Marcus	
Gunn	Phenomenon

On	straight	GazeUp	Gaze

His ultrasonic pachymetry right eye showed 467 microns thick cornea 
and the left eye corneal thickness was 472 microns. 

Aim Of His Consultation:
 The patient is aware of the entire nature of his problem through 
various previous Consultations and through internet information. He 
is very clear that none of his ophthalmic problem can be corrected to 
normalcy and treatment of his problems may land up with surprise 
results. He has been offered a job abroad with very attractive 
renumeration. He has been suggested by his employees to seriously 
attempt a sincere correction of all his problems, so that cosmetically 
and  functionally, he could be  at least slightly better than  what he 
is now. The patient wants us to try whatever is possible to make him 
better than what he is now. He seems to know what he is asking for.
We seek your expert opinion, on the following.
1. What do you suggest for the right eye congenital ptosis.
 We would be grateful, if you could explain your method of choice.
 How would you manage the marcus gunn phenomenon.
 How would you manage his ptosis in the presence of marcus gunn 

phenomenon
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2. What muscles would you correct, and what is the extent you would 
correct to minimize his right  exotropia and right hypotropia.

Would you expect orthophoria in such a squint.
3. He wants his myopia also to be corrected.  What would be your 

preferred choice of treatment to this young man to make him 
spectacles and CL free and to give him the best uncorrected visual 
acuity.

4. Would you stage the lid and squint surgeries or would you perform 
them in one sitting.

5. We, and the patient are well aware that normalcy can’t be obtained 
regarding ptosis and squint, but what are the pros and cons of 
operating this patient .Would you suggest surgery on his right eye 
alone or both eyes for the same. 

Dr. renuka Srinivasan 
 This is a challenging case indeed. There is no question 
that the management is difficult and patient should not 
be given any false hopes. It would be wise to manage his 
problems in stages. The squint should be tackled first as 
the ptosis is masking the ocular deviation and best handled 
in the end  

Ptosis Correction
 Ptosis is better managed after tackling other defects especially 
the ocular deviations as it masks the squint. 
 If the jaw winking is cosmetically significant as reported by the 
patient and seen on clinical examination (less than 2mm), I would do a 
frontalis sling as the ptosis is severe. Silicone is a good material for this 
as it is less rigid and induces minimal reaction. It is also easily reversible 
in case the patient is not happy with the cosmetic result.  However it 
appears from the photographs that the jaw winking is quite severe 
and if the patient is also more concerned about this, the LPS must be 
disinserted and frontalis sling performed. The LPS in the fellow eye is 
best left untouched –most patients too fortunately are apprehensive to 
have any surgery in a normal eye.
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Strabismus Correction
 Double elevator palsy manifests as a deficit in the elevation of the 
globe in all fields of gaze. 
 It may be the result of superior rectus and inferior oblique palsy 
and/or inferior rectus restriction. 
 A positive forced duction test on elevation indicates inferior rectus 
restriction and requires recession of the muscle. If there is no inferior 
rectus involvement a Knapps procedure may be done. In this procedure 
the lateral and medial recti are is disinserted and reinserted at a higher 
position, at the level of lower border of the insertion of the superior 
rectus.
 Since there is associated divergent squint lateral rectus recession 
and medial rectus resection may also be done. If this is not adequate a 
similar procedure may be one in the other eye later.

Myopic Correction
 I would prefer to prescribe tinted spectacles to correct myopia 
and not contact lens or LASIK. Any residual cosmetic defect which is 
inevitable will be masked by tinted spectacle.  

Dr.S.Venkatesh 
 It is many times our observation that the more complicated 
the problem the simpler the treatment. In the case study of 
the patient in question the management of the ptosis and the 
monocular elevation deficit are rather straight forward given 
the fact that the patient is fully cognizant that the aims of 
treatment is to achieve near normalcy with respect to cosmesis rather 
than expect an unrealistic functional outcome. 
The management strategy in this patient would be in the following 
order.

Correction of the strabismus.
Correction of the ptosis.
Correction of the refractive error 

●
●
●
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All of these accomplished in separate sittings- as the outcomes of each 
treatment strategy will influence the other in a “dominoes cascade” 
like fashion.  
 The patient will never achieve binocular single vision even with 
optimal ocular alignment as worth’s 4 dot testing shows a facultative 
suppression and patient is amblyopic in the right eye. This strabismic 
Amblyopia is not as dense as expected probably because of the myopic 
anisometropia favoring the amblyopic eye.

Strabismus Correction 
 The patient has monocular elevation deficit (which is the now 
acceptable nomenclature for double elevator palsy) with >45 PD of 
exotropia and 10PD of hypotropia. The procedure I would like to perform 
in this patient is a Knapp’s procedure, which I would undertake after 
ascertaining that the patient does not have an inferior rectus fibrosis 
by a forced duction test. I would operate only on the right eye in a 
single stage procedure. 

The Procedure For Strabismus Correction: 

right eye 
 Recession of inferior rectus by 7mm. – by an adjustable suture 
technique.
 Recession of right lateral rectus by 9mm.-by adjustable suture 
technique.
 Resection of the right medial rectus by 5-7mm.
 Simultaneous transposition of the right lateral and medial rectus 
muscles by one or two tendon widths towards the superior rectus 
muscle in order to improve the elevation function.

 This procedure should be done with caution taking care to preserve 
the anterior ciliary branches that arise from the vascular trunk of the 
muscular branches to the recti muscles – to prevent anterior segment 
ischemia.
 If patient has residual exotropia after surgery in one eye, I would 
undertake a recession of the lateral rectus in the left eye as a second 
stage procedure.

●

●

●

●
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The Procedure For Ptosis Correction:
 The ptosis needs to be re-evaluated after the strabismus surgery. 
Since the patient has a Marcus Gunn jaw winking phenomenon and 
poor levator function of 4mm, I would perform a complete levator 
transaction or disinsertion with a Crawford’s sling procedure using 
fascia lata. A levator resection surgery will not only be inadequate but 
will also worsen the jaw winking phenomenon. In spite of the fact that  
text books recommend that this sling procedure be done bilaterally for 
better cosmesis I would like to perform it in the right eye only. 
Before undertaking the ptosis correction I would ensure that the 
Knapp’s procedure has taken care of the hypotropia as there is an 
increased risk of exposure keratopathy due to residual post operative 
lagophthalmos  that can occur after sling procedures especially if the 
patient is hypotropic.

The Strategy For Correction of Myopia:
 If patient desires spectacle free vision I would recommend 
disposable contact lenses. However if the patient does not warm up 
to the idea of using contact lenses, we have a few options to consider 
keeping in mind the fact that the patient has very thin corneas.
The corneal thickness is 467microns in the right eye and 472microns in 
the left eye. Refractive error is -3.0D in the right eye and -6.0D in the 
left eye with a small astigmatism of 0.55 D in the right eye and 0.15D 
in the left eye. 
After leaving the stipulated 250micron residual stromal bed, if a 140 
micron flap is made then it leaves about 77microns in the right eye and 
82microns in the left eye for ablation, in a standard LASIK procedure. 
Hence, a LASEK procedure would be preferable as it entails taking only 
a 70micron – 90 micron flap, giving us 144microns of corneal tissue for 
ablation to get rid of 3.0D of myopia in the right eye and 152 microns 
to correct -6.0D of myopia in the left eye. 
This can be managed by choosing a smaller optical zone for ablation 
after knowing the patient’s mesopic pupillary size and by employing 
a tissue saving algorithm coupled with customized ablation which 
requires a lesser ablation for correcting the same amount of myopia.
The other option would be to employ Intra corneal Ring segments which 
could be implanted into these thin corneas. 
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In conclusion, using current techniques and technology in this particular 
case study although is may not be possible for us to make the patient 
see better we could at least make him look better.

Dr. Praveen Krishna ratnagiri 
This patient has three problems.
1. squint
2.  ptosis with marcus gunn phenomenon
3. refractive error
In these patients we cannot expect to get 100% correction of all the three 
problems but can aim and achieve near normal cosmetic correction
My approach to this patient would be as follows
1. Make the patient fixate with right eye to distinguish between an 

actual ptosis with marcus gunn phenomenon and pseudo ptosis due 
to hypotropia in monocular elevation deficit. 

2. I would do an Forced Duction Test (FDT) to look for tight inferior 
rectus and a Forced Generation Test (FGT) to look for weak superior 
rectus

3. If the cause for monocular elevation deficit is tight inferior rectus 
then I would do inferior rectus recession to relieve the tight inferior 
rectus, and then plan for other eye surgery for exotropia correction.

4. If the cause for monocular elevation deficit is superior rectus 
weakness, I would do modified Knapp’s Procedure to improve vertical 
movement, which would also correct exotropia to a certain extent 
and concentrate on the other eye horizontal rectus to correct residual 
squint. 

5. Never do surgery on three recti muscles in one eye as that may cause 
anterior segment ischemia, even in an otherwise healthy 29 year old 
patient.

6. Orthophoria in such a squint would be an exception and not a rule.
7. After maximum correction of squint I would think of correction of 

ptosis as resect/ recess procedures are known to cause enophthalmos, 
which may change the ptosis correction, if ptosis surgery was done 
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prior to squint correction.
8. Marcus gunn ptosis, also called as synkinetic ptosis, is because of 

abnormal innervation of levator palpebrae superioris from facial 
nerve. Hence to remove all abnormal innervations to LPS the surgery 
of choice is disinsertion of LPS from tarsal plate and treat ptosis as 
one would treat complete ptosis with frontalis suspension. I would 
do an under correction as bell’s phenomenon would be poor in these 
patients with monocular elevation deficit. 

9. Ultrasonic pachymetry values are 467 microns in right eye and 472 
microns in left eye. Hence LASIK is not possible. Epi-lasek or phakic 
intraocular lenses can be an option. My personal choice would be 
phakic intraocular lens as the patient is young without any anterior 
segment or fundus pathology, and also due to the reversible nature 
of the procedure in contrast to epi-lasek. Epi- lasek cannot correct 
– 6 diopters of error.

Dr.C.Senthil Nathan 

1. The management of severe unilateral ptosis with significant marcus-
gunn phenomenon can be     effectively treated doing a 
bilateral external approach levator muscle extirpation 
and inserting bilateral fascia lata slings.

 There are two issues to be discussed with the patient 
preoperatively-The choice of the sling material and the 
decision to operate on the normal left eye.

 Doing a levator muscle extirpation and inserting a sling in the affected 
eye will treat the marcus gunn phenomenon but the patient will 
have difficulty in using the frontalis unilaterally and also there will 
be asymmetry on down gaze due to lagophthalmos in the operated 
eye. These issues can be corrected by operating on the normal left 
eye as well and inserting a sling in that eye.

 Many materials have been tried as slings but the best continues 
to be autogenous fascia lata which is harvested from the thigh of 
the patient under general anesthesia. Alloplastic materials such as 
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silastic rods, sutures, mersiline mesh etc carry a risk of extrusion 
and are not as effective as fascia lata.

2. To treat his double elevator palsy with wide angle exotropia we first 
need to do a Forced Duction Test (FDT) to check for fibrosis of the 
Inferior Rectus (IR) muscle. If there is restriction then we can do a IR 
recession combined with a bilateral LR recession in one sitting. If no 
restriction of the IR muscle is noted then we can do transpositioning 
of the right eye MR and LR muscles superiorly in the first sitting 
and then plan to do a left eye MR resection /LR recession in the 
second sitting. The goals of surgery would be to achieve maximum 
rotation of the right eye on upgaze with a cosmetically acceptable 
appearance on straight gaze though it would be difficult to expect 
perfect orthophoria.

3. It would be best to dissuade the patient from undergoing any sort of 
refractive surgery for the following reasons

a. There would be significant lagophthalmos following the ptosis 
surgery which will induce dry eyes     and would require frequent 
lubrication. Performing corneal refractive surgery which already 
has a risk of inducing dry eye is best avoided.

b. The corneal thickness of the patient is again not favorable to do 
LASIK/PRK.

c. The blink rate of the patient will decrease and it would actually help 
if he wears protective    glasses which will prevent drying up of the 
cornea and will also protect him from any foreign body injury. If he 
is very particular about being “glass-free” then it would be better 
to do intraocular procedures like phakic IOL/ICL after obtaining 
informed consent.

d. Regarding the staging of surgeries we would do the squint surgery 
first so that the patient acquires a reasonably adequate bell’s 
phenomenon and then do the ptosis correction after a minimum of 3 
months.

e. The best cosmetic outcome can be obtained if bilateral ptosis surgery 
can be performed provided the patient agrees to it.
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Journal review
Dr. Venkata Madhavi

Vishnu Eye Clinic, Anna Nagar, Chennai

1. AJO Volume 147 Issue 2 Pages 206 –213 (Feb 2009)
150 dry eye patients were divided into 3 groups.  cyclosporin A  0.05% 
drops, Vitamin A (retinyl palmitate) 0.05% eye drops and just preservative 
free tear drops were used separately. The groups with cyclosporin and 
Vit A drops faired much better than the tear supplement alone group.
2. AJO Volume 147 Issue 2 Pages 234 –238 (Feb 2009) 
Liquid nitrogen cryotherapy on superior limbic kerato conjunctivitis 
using Brymll E tip spray 0.073 inch aperture with a double freeze thaw 
technique under local anaesthesia with proparacaine. The treatment 
achieved long term cure in 70% of patients and 100% cure after a second 
treatment.
3. AJO Volume 147 Issue 2 Pages 276 –282 (Feb 2009) 
Zinc and copper levels in the RPE and choroid complex in the retina 
were assessed in 88 donor eyes. Subjects with AMD grades 1-4 were 
found to have 24% reduced levels of zinc and copper suggesting that oral 
supplementation of zinc plus copper reduces the risk of progression and 
that metal homeostasis plays a role in AMD and in retinal health.. 
4. AJO Volume 147 Issue 3 Pages 116 – 120 (Jan 2009)
92 eyes of 62 patients were studied for any loss of accommodative 
amplitude after cryotherapy for lattice degeneration. There was no 
significant difference pre and post treatment except in patient in their 
2nd and 3rd decade which was worse post treatment and reverted to 
pre treatment  levels in 6 weeks.
5. AJO Volume 147 Issue 3 Pages 447 –452 (Mar 2009) 
Mitomycin ‘c’ used as drops after Pterygium excision was found to 
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have a deleterious effect on corneal endothelium one month following 
surgery.
6. Archives of ophthalmology vol 127 No:3 Mar 2009  Pages 245 
– 251
Randomised trial comparing grid/focal PHC and IVTA for diabetic 
macular edema indicates no long term benifits of IVTA compared to 
PHC. Most eyes  ie.  86% required cataract surgery in the IVTA  group 
and 33% had raised IOP compared to 4% in the PHC group.
7. Archives of ophthalmology Vol 127 No: 1 Jan 2009 Pages 45 
- 49
OCT  in optic disc edema differentiates from optic nerve head drusen,in 
that
the elevated ONH  in edema had smooth internal contour and  sub 
retinal hypo reflective space with recumbent lazy V pattern.  ONH 
drusen displays lumpy bumpy..internal optic nerve contour, rapid 
decline in sub retinal hypo reflective space thickness and normal RNFL 
thickness in all quadrants  compared to 100%  thicker in disc edema. 
RNFL nasally > 86 micron and sub retinal hypo reflective space > 127 
microns is in favour of  edema.  
8. AJO Volume 147 Issue 1 Pages 51 –55 (Jan 2009)  
Relationship of intra ocular pulse pressure (IOPP) and spontaneous 
venous pulsation (SVP)  
The incidence of SVP decreased with increasing age . SVP was detected 
in  91.5% of subjects. If  IOPP is >1.2 mmHg SVP’s were present  in 
100  % and when IOPP was 2mm or more with absent SVP’s. it may be  
predictive.of edema  due to elevated intra cranial pressure.
9. AJO Volume 146 Issue 6 Pages 883 –889 (Dec 2008)
Presumed Fuchs Heterochromic Iridocyclitis (FHCI) and Posner 
Schlossman Syndrome (PSS). Comparison of CMV positive and negative 
eyes.
In PSS patients 52.2% were CMV positive. 41.7 % in FHCI  were  CMV 
positive.
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No clinically detectable difference between CMV positive and CMV 
negative presumed PSS eyes. CMV positive FHCI patients were likely 
to be older ,well and had nodular endothelial lesions. 
10. DJO (Digital journal of ophthalmology)Massachusets eye 
and ear infirmary.Harvard medical school (2009) volume 15 No: 
1
25 month old Caucasian girl with high myopia, decreased vision, new 
onset nystagmus and anomalous head posture (AHP).  AHP noticed 8-
10 weeks prior to examination.
Discovery of..Primary Congenital Glaucoma and decreased vision as a 
cause for INS (Infantile nystagmus syndrome) and AHP is  unusual. 
Trabeculotomies are the procedure of choice with 80% success. In 
difficult cases valve implants with 95% success rate are tried.  
11. Review of ophthalmology   Jan 2009
Cataract .surgery- is an anesthesiologist necessary. Although any 
surgery carries risk, both medical and legal, .some surgeons believe 
that an anesthesia specialist is not always necessary.
In view to tightening economy some ophthalmologists believed that 
standby anesthesiologist may not be necessary.  However it ranges from 
1% to 80%. One surgeon in the Mid Atlantic has performed more than 
30,000 surgeon without standbyAnaesthetist in the operative room.  
Weeding out risky patients is important.Sublingual versed which an 
be reversed with sublingual Ramzicin (flumazinil) is very helpful.
12. Review of  Ophthalmology  Jan 2009
Upward trend continues  for toric IOLs
In the preferred management of  preexisting astigmatism toric IOL 
stands first at 35 %  followed by LRI 37%  ,  then by placing incision on 
the steep axis 20%  and post op refractive procedure 4%
They are accurate and have good vision says a surgeon, no additional 
side effects and  more stable than in LRI
13. OSN  super site ocular surgery news March 2009
Treatment options show promise for retinal vein occlusion.
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BRVO/CRVO highly prevalent >75 yrs of age Surgical role ( sheathotomy, 
neurotomy, laser anastomosis) still uncertain. 
Steroids, anti VEGF factors produce significant decrease in decline  in 
vision due to vein occlusion.
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THE EYE 
Basic Sciences in Practice
John V Forrester, Andrew D Dick,

Paul G Mc Menamin, william r Lee
Second Edition, 2002
447 pages, Hard Cover

Published by w B Saunders
Indexed & Illustrated

Reviewer: Dr Sunil G.T.

Each resident should acquire thorough knowledge of the basic sciences 
in the beginning of the training. Although such knowledge can be 
obtained from various textbooks, it is extremely useful as one can find 
the most up-to-date information on the subject in the book written by 
Forrester and his co-workers.
The book has 9 chapters which includes anatomy of eye and orbit, 
embryology and early development of eye and adnexa, genetics, 
biochemistry and cell biology, physiology of vision and the visual 
system, general and ocular pharmacology, immunology, microbiology 
and infection and pathology.  Each chapter has its contents highlighted 
in the beginning with illustrated diagrams and excellent photos with 
great clarity. The numerous illustrations are sufficiently clear to 
understand the text. 
Applied clinical aspects of all basic sciences are highlighted in several 
occasions. Recent references and suggested readings are also provided. 
This book does not contain optics and refraction, statistics and 
epidemiology. Nevertheless, it is one of the best books available on the 
subject. It is highly recommended to all residents in ophthalmology 
especially those who are starting their training and also those preparing 
for exams (MRCOphth, FRCS, MRCS, ICO American board exams)

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

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

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

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

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

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

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

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

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

8.  rEFErENCES: The references should be given in numerical 
order in which they first appear in text and not in alphabetical 
order (Citation Order System), and the reference number should 
not exceed ten. The references will not be checked by the Editor or 
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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.
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CME Programme - 2009

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

10th – 11th January 09    Paediatric Ophthalmology 
    Aravind Eye Hospital,
    No. 1, Anna Nagar; Madurai – 625020
    Organizing Secretary: Dr. Muralidhar - 
    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 
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26th April 09  Ananthanayanam: CME 2009
   Annual CME of Regional Institute of 
   Ophthalmology, Tirvandrum 
   Organizing Secretary: Dr. Biju John
   Mobile: 93493 51689

11th – 12th July 09   Indian Intraocular Implant and Refractive 
   Surgery Convention  
   Hotel Taj Coromandel, Chennai, India. 
   Organizing Secretary: Dr. Amar Agarwal 
   Phone: 91-44-2811 5871 

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

04th – 06th December09  Uveitis Society of India (USI) Chennai 2009. 
   New Auditorium, Sankara Nethralaya, Chennai
   Organizing Secretary: Dr. Jyotirmay Biswas
   Sankara Nethralaya, Chennai. 
   Phone (044) 28271616
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6th – 8th February 09  13th ESCRS Winter Meeting 
   Rome, Itally 

14th – 17th February 09  9th Euretina Congress  
   Nice, France  

26th – 30th March 09  10th Meaco Congress  
   Manama, Bahrain

4th – 8th April 09   ASCRS / ASOA Symposium & Congress 
   San Francisco, CA, USA 

16th – 19th May 09   24th Congress of APAO  
   Bali, Indonesia   

14th – 17th May 09  9th Euretina Congress  
   Nice, France  

1st & 2nd June 09   10th IOIS Congress  
   Prague, Czech Republic  

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

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

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

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

24th – 27th October 09  AAO Joint Meeting with PAAO
    San Francisco, CA, USA 
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Colour Blindness
Dr. S. Malarkodi M.B.B.S.,D.O., 

Consultant, M.N. Eye Hospital, Chennai – 600 021.

 Normal colour vision is trichromatic, which means light photons 
are received by three types of cone cells, which respectively absorb the 
short (blue) tritan at 414- 424nm, medium (green) deutran at 522 – 
539nm and long (red) proton at 549 – 570nm wavelengths of the visible 
spectrum. The sensation of colour is defined by the sensorial attributes 
of hue, brightness (or value) and saturation (or degree of colouring).

Historical aspect of colour vision:
 John Dalton (1766-1844), the English Chemist and physicist 
in 1764, first described to the Manchester literary and philosophical 
society, the anomaly in colour vision with which he and his brother were 
afflicted. In honour of his research, colour blindness is still sometimes 
called Daltonism.  
 The first question asked about colour blindness is always: “How 
does a colour-blind person perceive the world around him?” We can get 
an idea of this first from the description given by colour blind people 
themselves. The most classical account was that of Dalton himself, who 
gave a detailed description of the changes in the colour of the flower of 
the geranium zonale with modifications in light. Others have described 
their perception of colour in articles that are picturesque (David, 1982) 
or physiological (Pickford, 1974) or even psyscoanlytical (Bradley 1970, 
1986). However, these verbal descriptions have the drawback of being 
unreliable. This was shown when English biologists made a genetic 
analysis of Dalton’s eye which had been carefully kept in bottle since 
his death in 1844. Writers who had studied Dalton’s original text about 
his vision agreed that his retina lacked the visual pigment sensitive 
to red, but the genetic analysis showed that in fact it was the visual 
pigment sensitive to green that was lacking. The result was a significant 
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difference in perception of colours that words were unable to accurately 
describe. Literary descriptions of sensations are not enough and many 
comparative and experimental studies have been needed to reach a 
more precise understanding of colour blindness. 
Colour blindness can be Congenital / Acquired. It is inherited in 
X linked recessive pattern. Hence it occurs in 5 – 8% of males and 
0.5% in females. Colour blindness can be stationary or progressive. 
However colour blind individuals have certain advantage over people 
with normal colour vision in that they are better at penetrating certain 
camouflages. 
Congenital Causes Acquired Causes
1. Cone Dystrophy 1. Diabetes 
2. Cone-rod Dystrophy 2. ARMD 
3. Achromatopsia 3. Retinoblastoma
4.  Blue-cone monochromatism 4. Trauma 
5. Retinitis pigmentosa 5.  Shaken baby Syndrome
6.  Leber’s congenital amaurosis 6.  UV damage to the retina 

Classification of Colour blindness: 
There are three types of colour blindness are:  
1. Monochromacy
2. Dichromacy 
3. Anomalous trichramacy. 
1. Monochromacy:
Monochromacy also known as total colour blindness. Occurs when two 
or all three of the cone pigments are missing.

2. Dichromacy:
Dichromacy is a moderately severe colour vision defect in which one of 
the three basic cone pigments is absent 

Protanopia 1% (red photoreceptor absence)
Deutranopia 1% (green photoreceptor absence) 

●

●
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tritanopia 0.008% (blue photoreceptor absence) 

 Fig. 1: Normal   Dichromat  

 Fig.2: Normal     Dichromat

3. Anomalous Trichromacy:
Anomalous Trichromacy occurs when one of the three cone pigments is 
altered in its spectral sensitivity –

●

Dr. S. Malarkodi - Colour Blindness
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Deutranomaly (5%)
Protanomaly (1%) 
Tritanomaly (Rare)

Colour vision Test:

1. Ishiharo colour test is used mainly for red-green colour defects. It 
was named after its designer Dr. Shinobu Ishiharo, a professor at 
Tokyo University in 1917. The test consists of a number of coloured 
plate, each of which contains matrix of dots arranged to show a 
central shape or number visible to those with normal colour vision 
and invisible or difficult to see for those with red-green colour vision 
defects. The full test consists of 38 plates. Testing the first 24 plates 
gives a more accurate diagnosis about the severity of the disease.  

2. Farnsworth – Munsell 100 Hue test consists of 4 trays containing 
a total of 85 removable colour reference caps spanning the visible 
spectrum. Colour vision abnormalities and aptitude are tested by 
the ability of the test subject to place the colour caps in order of 
hue. 

3. Farnsworth D-15 test is an abridged version of the 100 hue test 
that is intended for screening colour vision defects only. Contains 
reference caps and 15 numbered disks with all different hues.    

Fig.3: Ishiharo 

●

●

●
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Fig.4: Farnsworth – Munsell 100 Hue

Fig.5: Farnsworth D-15

How Colour – blind Artists Paint:
Goethe was the first to undertake an experimental study on the effects 
of colour blindness in painting.  

Two methods were mainly employed:
 Copying a painting 
 Studying paintings spontaneously produced by the artists. 

Copying a Painting:
Copying a painting has the advantage of permitting comparison 
between the method and the work of the colour-blind artist. It is a sort 
of sophisticated clinical test and it has often been used to show colour 
confusions. Copying leaves almost no room for interpretation and is 
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very difficult test for a colour blind artist: “I am incapable of copying 
my own paintings,” remarked the artist J.J. Having a choice between 
two hues that he confuses, the colour-blind artist may choose the right 
one and often does so. Colour blindness is therefore much less obvious 
in the copy of a work that one might think, since when we do not have 
the models, its detection involves cultural notions as much as sensorial 
information. Moreover, although copying brings out the colour confusion 
made by colour-blind people, the constraints imposed do not reproduce 
the real conditions in which an artists paints from life. To appreciate 
this, we need to analyze paintings made spontaneously by the painters 
and more generally, the behavior of colour blind artists.  

Fig.6: Copying a Painting

Spontaneous Painting by Colour – blind artist: 
The pictorial tactics used by colour-blind artists have been studied 
frequently since the early 20th century. Obvious confusion between 
distant colours can be seen among Sunday painters and beginners, but 
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professional artists learn to avoid them by various procedures:
“I let myself guided by the names written on the tubes,” explained the 
artist J.J. “I always put my paints away in the same order, and I always 
start painting with a narrow palette.”
When in doubt the artist asks a person with normal sight to help. The 
choice of the subjects is also significant, a snow covered landscape, 
for example, is a theme that a colour-blind artist can easily handle, 
since the key to the picture lies in the subtle balance of the values 
of brightness, but it would obviously not be legitimate to deduce that 
every snow covered landscape is the work of a colour-blind artist. 

Fig.7: Spontaneous Painting

Thus, various styles are adapted in practice by colour-blind artists and 
the painter Georg. Einbeck provides us with a range of possible tactics. 
Einbeck, a Polish artist, was examined by an ophthalmologist, Strebel 
in Lucerne, who diagnosed dichromatism and then described several 
manners adopted successively by the painter. In the first manner, the 
colour range used by Einbeck was blue and yellow because he was not 
yet aware of his deficiency and conscientiously reproduced the dominant 
colour that he perceived. In the second manner, the discovery of his 
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colour blindness prompted him to use neutral hues to hide it, and the 
colour range of the painting became uniform and pale. In the third 
manner, on the contrary, the painter reacted by using bright colours, 
especially red. Lastly, fourth manner was more electric and depended 
on the subjects chosen.  
The engraving by Goethe shows yellow leaves and a pink sky, which 
for the colour-blind artist perhaps indicated a spring day. But a normal 
trichromatic observer is not shocked by this and interprets it simply 
as an autumn landscape at dusk. All this confirms that it is not easy 
to detect colour blindness from paintings even when the diagnosis has 
been made by ophthalmologic examination. What then is to be thought 
of a diagnosis made solely on the appearance of a painting?
The example of Eugene Carriere may enlighten us. 

The legend of Eugene Carriere’s Colour blindness: 
The painter Eugene Carriere (1849 – 1906) was very famous in the late 
19th century. Carriere’s mature work (Fig.8) uses little colour, apart 
from sepia brown and bluish black. On the basis of this characteristic, 
the ophthalmologist Fortin, later famous for his research on retina, one 
day peremptorily declared. “The artist Carriere is a typical example of a 
person blind to all colours…. In his canvases we find what characterizes 
achromatic vision, including poor visual acuity.” And he drove his point 
home by adding: “Yet god knows how much ingenuity art critics have 
employed to explain this lack of colours which appears to be systematic 
and deliberate and is nothing but inconscious and inevitable”. 
Unfortunately for this fine theory, it so happened that Carriere has been 
examined several years before by Dr. Polack, an eminent specialist in 
the relationship between vision and painting, which has been the subject 
of his medical thesis. Polack examined Carriere himself and observed 
that his colour vision was normal. Polack concluded that Carriere had 
perfectly normal colour vision and Carriere’s normal colour vision is 
further confirmed by his brightly coloured youthful paintings (Fig.8.1). 
But sea snakes are hard to kill. 
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Fig.8: Eugene Carriere’s Painting

Fig.8.1: Eugene Carriere’s Painting

The conclusion to be drawn from this is that colour blindness cannot 
be diagnosed merely by looking at an artist’s paintings. The pictorial 
strategies he uses may be unusual, but they are neither specific nor 
unequivocal and experience shows that they may be used by subjects 
whose colour vision is completely normal. It is only a supposition, and 
a painstaking study of the work is required to prove or disprove it.
Many colour-blind artists branched off another form of art, so whenever 
art historians tell us that a particular engraver or sculptor had first done 
a little painting, the possibility arises that they may have been colour-
blind. Lastly, if the artist persists with painting, he does so by means of 
the processes and techniques we described earlier. According to Trevor-
Roper, an artist with an introverted temperament tends to be prudent 
in his techniques, using a two-tone blue-yellow palette or few colours, 
and relies on values. A painter with an extroverted temperament, on the 
other hand, more readily uses a wide colour range. So the suspicion of 
colour blindness may be based on a whole series of argument even when 
no medical diagnosis has been made after an ophthalmic examination, 
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especially in a painter generally considered to be a poor colourist. But 
we must be careful not to jump to conclusion and to take the question 
for an answer. These are only probabilities, but they help us to detect 
colour-blind artists in the history of art.   
In conclusion, the commonly held rather simplistic idea that colour-
blind artists use strange, outlandish colours (in relation to what norm?) 
so that their works can be recognized at first glance is not borne out 
by the facts. Experience shows, on the contrary, that a colour-blind 
painter produce painting that is limited by his colour deficiency, but 
that it is scarcely discernible from that done by a painter with normal 
colour vision using the same type of limited palette. As a result, colour-
blind painters are difficult to detect in the history of art.   
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