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GUEST EDITORIALGUEST EDITORIAL

where Does the responsibility Lie?

 In the past 20 years, we have seen a steady increase in the cataract 
surgical rate and a vast improvement in eye-care service delivery to 
millions of Indians suffering from needless blindness. A multi-faceted 
partnership between various NGOs, private practitioners, international 
development agencies and the Indian government has worked together 
to make this success possible. However, despite these noteworthy 
achievements there is still room for improvement.
 Nationwide, we continue to see cases of easily preventable, 
unsuccessful cataract surgeries. The majority of these cases occur due 
to an over-all system failure in cataract service delivery rather than 
the fault of any one surgeon, surgical assistant, or eye-care hospital. 
Changes can and should be made that such basic and preventable 
systems failures do not continue to occur.
	 Safe,	efficient,	and	effective	cataract	surgery	delivery	necessitates	
the participation of both the ophthalmologist and his or her team of Mid 
Level Ophthalmic Personnel (MLOP). In fact, Mid Level Ophthalmic 
Personnel play a major role in the surgical work. They are responsible for 
drug selection, sterilization of equipment, maintenance of instruments 
and equipments, and maintenance of the operating theatre complex. 
Yet we do not have a process of providing them continuing education 
even in the face of such rapid technological advances. We could attribute 
varying standards of education, work experience, and how they are used 
in different settings as factors that have hindered efforts to provide 
continued medical education opportunities for MLOPs. However, due to 
the high degree of responsibility that Mid Level Ophthalmic Personnel’s 
undertake, it is essential that we present them with opportunities to 
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reinforce their skill set and remain up-dated on the latest techniques 
and	technological	advancements	in	this	field.
 Recognizing this urgent need, Government and NGOs should come 
forward for hosting workshops in their local language with various 
backgrounds.
 This training programme will ultimately present a holistic solution 
to address the systems failures in cataract surgery delivery that we 
are experiencing today. It will result in a decreased work load for the 
ophthalmologist, resulting in an increased output of cataract surgeries 
per ophthalmologist, with better outcomes and improvement in patient 
satisfaction. By improving the overall service, quality and productivity 
of cataract service delivery, we will uphold our responsibility as 
ophthalmologists to ensure the best quality of service in our work.

Dr. G. Natchiar



 Corneal transplantation, or full thickness Penetrating Keratoplasty 
(PK) procedure is most frequently performed for endothelial dysfunction 
secondary to disease or trauma. Although PK Surgery has been shown to 
yield healthy donor tissue with good endothelial function, this procedure 
has been plagued by the inherent problems of unpredictable surface 
topography, retained surface sutures, and poor wound strength. 
 To overcome some of these problems, the concept of lamellar 
surgical procedures for endothelial replacement evolved. In 1993, Ko 
and Feldman presented an animal study at ARVO which described a new 
technique for endothelial replacement through a scleral limbal incision.
In	1998,	Melles	et	al	described	this	technique	in	the	first	human	patients	
and called it Posterior Lamellar Keratoplasty (PLK). Terry and Ousley 
began laboratory work in 1999 on this technique, and after technical 
modifications	 and	 re-design	 of	 instrumentation,	 performed	 the	 first	
case in United States in 2000 and called the surgery Deep Lamellar 
Endothelial Keratoplasty (DLEK). By eliminating surface corneal sutures 
and incisions, the advantages of normal corneal topography and faster 
wound healing were obtained, leading to faster visual rehabilitation and 
a more stable globe for the patient.Another technique of endothelial 
replacement was also described at the same time: Endokeratoplasty 
or microkeratome assisted posterior Keratoplasty. In this technique a 
corneal	flap	was	raised	using	a	microkeratome,	followed	by	replacement	
of the posterior layer with healthy donor tissue prepared in a similar 
fashion. This technique did not gain popularity, as it violated the corneal 
surface,	 still	 required	 sutures,	 and	had	all	 the	flap	 related	problems	
seen with laser in situ Keratomileusis.

Newer Methods of Corneal 
Transplantation

Surgery – Endothelial Keratoplasty
Dr. rajesh Fogla, MD, FrCS

COVER STORYCOVER STORY

Consultant	Ophthalmologist,	Cornea	&	Laser	Refractive	Surgeon,	Apollo	Hospitals,	Jubilee	Hills,	
Hyderabad	–	500	033.
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 In this article, we shall focus on the slceral pocket technique of 
endothelial replacement surgery. In the original technique, a superior 
9mm scleral incision is made 1mm away and concentric to the limbus. A 
crescent blade is used to dissect into the cornea at a depth of 75-85% to 
create a lamellar pocket. A lamellar dissector (Dever’s dissector straight 
& curved) is used to extend the lamellar plane over the entire cornea. A 
special trephine (Terry trephine) is introduced into the lamellar plane 
to initiate a posterior stromal cut. Once the anterior chamber is entered, 
a pair of highly curved scissors (Cindy scissors) are used to complete 
the trephine cut for 360o. Donor corneo- scleral tissue is mounted on 
an	 artificial	 anterior	 chamber	 and	 partial	 thickness	 trephination	 is	
performed followed by lamellar dissection to remove 80% of the stromal 
tissue. Following this, donor tissue is mounted endothelial side up on 
a standard donor punch trephine block. A trephine of the same size as 
Terry trephine is used to punch the donor posterior stromal lenticule. 
This lenticule is then placed onto a sodium hyaluronate coated insertion 
spatula	 (Ousley	 spatula).	 The	 recipient	 anterior	 chamber	 is	 filled	
with air, followed by insertion of the donor lenticule into the lamellar 
interface. Once in the correct position, the spatula is gently removed 
leaving the stromal surface of the donor tissue self-adherent to the host 
stromal bed supported by the air bubble in the anterior chamber. The 
scleral incision is then closed using interrupted 10-0 nylon sutures. At 
the end of surgery the air bubble can be removed and replaced with 
balanced salt solution (BSS).
 In the small incision DLEK, a temporal 5mm scleral incision is 
placed followed by the regular lamellar dissection of the cornea. Once 
the donor tissue is prepared, a small amount of viscoelastic is placed 
on the endothelium and the posterior lamellar tissue folded on itself 
(endothelium to endothelium). This folded donor tissue is held by a 
pair of Utrata forceps and then introduced into the eye, placing it in its 
position. The donor disc gradually unfolds as BSS is injected into the 
anterior chamber (AC) through the sideport incision. Air is then used 
to	fill	the	AC	completely.	Now	the	donor	disc	can	be	adjusted	to	position	
it correctly. The scleral incision is closed with interrupted sutures and 
air replaced by BSS at the end of surgery.
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Figure	1:
Surgical	 steps	 of	 DLEK.	 A)	 Conjunctival	 peritomy;	 B)	 Scleral	 incision	 (400	 microns	
depth);	C	&	D)	Lamellar	dissection;	E)	8mm	mark	on	the	surface;	F	&	G)	Excising	the	
posterior	stromal	tissue;	H)	Posterior	disc	after	excision;	I)	Measuring	the	dimensions	of	
the	posterior	stromal	disc	after	removal;	J)	Viscoelastic	removal	from	anterior	chamber;	
K)	Donor	tissue	preparation	-	lamellar	dissection;	L)	Folding	of	the	posterior	donor	disc	
after	trephination;	M)	Insertion	of	the	donor	tissue	using	Utrata	forceps;	K)	Air	bubble	
used	to	assist	positioning	of	the	donor	disc;	L)	Air	replaced	with	saline	at	the	completion	
of	surgery.	

 In their series Terry and colleagues have shown favourable results 
with DLEK procedure at six and 12 months follow-up. The best-corrected 
visual acuity (BCVA) varied between 6/9 and 6/21. 

“Astigmatism management is not an issue after DLEK/DSEK Surgery, much to 
the joy of patient and surgeon alike! ”
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Figure	2:
DLEK	-	A)	Psuedophakic	bullous	keratopathy;	B)	Day	one	post-operative	–	note	donor	
disc	in	place	(arrows);	C)	At	six	weeks	follow-up	–	note	clear	cornea.	Visual	acuity	6/18	
unaided,	improves	to	6/9	with	+0.75	DS/	-1.00	DC	x	50.	

 The corneal surface maintained a regular and smooth contour on 
corneal topography. The average change in corneal power was -0.4 ± 
1.17 diopters (D), the average astigmatism was 2.28 ± 1.03 D and the 
average endothelial count was 2290 ± 372 cells/mm2. In comparison, in 
my series of 15 patients who underwent small incision DLEK, average 
BCVA improved from 6/60 pre-operatively (range 6/12 to HM), to 6/15 
(range 6/6 to 6/36) at last follow-up (average 7.2 months). Average 
refractive astigmatism at last followup was 1.46 ± 1.21 diopters (range, 
0 to 4 diopters). Pre-operative average donor endothelial cell density 
was 2047 ± 311 cells/mm2, and at the last follow-up was 1732 ± 514 
cells/mm2. Pre-operative average pachymetry was noted to be 801.4 ± 
211.3 microns, improving to 553 ± 90.4 microns at the last follow-up. 
Further	modifications	in	this	technique	include	stripping	of	Descemet’s	
membrane (DM) - Descemet’s Stripping Endothelial Keratoplasty 
or ‘DSEK’. In this technique, no lamellar dissection of the cornea is 
necessary. Instead the DM is stripped off the central 8mm of the cornea, 
using a reverse Sinskey’s hook, followed by placement of the folded donor 
tissue	as	in	the	small	incision	DLEK	procedure.	Another	modification	
is called Descemet’s Stripping Automated Endothelial Keratoplasty 
or ‘DSAEK’. In this technique, during donor tissue preparation, 
automated microkeratome (Moria ALTK) is used in DSAEK to shave 
of 200-300 microns of anterior corneal tissue, followed by punching out 
the posterior lamellar disc from the endothelial side This ensures a 
smoother lamellar surface compared to the manual dissection.
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 Advantages of DSEK or DSAEK are 1) easier for the surgeon to 
perform and 2) provides a smoother interface on the recipient side for the 
visual axis. These advantages of DSEK over DLEK have been mitigated 
however by the reported increase in donor dislocation the day after 
surgery, requiring a further surgical intervention for re-attachment. 
In addition, the abnormally increased thickness of the resulted DSEK 
cornea has unknown visual consequences for the patient and is still 
being investigated. In a recent publication by Price and colleagues, 
DSEK results seem to be quite comparable to DLEK at six months 
follow-up. Compared to pre-operative mean visual acuity of 20/100, 
(range	20/25	to	counting	fingers	-	CF),	the	average	best-corrected	visual	
acuity at six months follow-up was noted to be 20/50, (range 20/25 to 
CF). At six months, the post-operative refractive spherical equivalent 
was noted to be 1.5 ± 0.94 (range 0 to 4.25), and the refractive cylinder 
of +0.17 ± 1.5 (range -2.9 to + 4.25). Primary donor failure occurred in 
three of 50 eyes (6%) with DSAEK, requiring replacement of donor disc. 
There was no comment on endothelial cell counts in this article, hence 
it	is	difficult	to	mention	if	DSAEK	results	in	a	greater	endothelial	cell	
loss. 
 There is of course high variability of vision in any series of elderly 
patients undergoing Ocular Surgery, but especially DLEK or DSEK. 
The interface may clinically appear exceptionally clear, but it remains 
an interface with at least the donor tissue with a stromal resection. It 
is this stromal interface of the donor that contributes about one line 
of visual loss to the macular potential. Extensive work is currently 
being done to improve the interface in Endothelial Replacement 
Surgery. Investigators are working in the areas of femtosecond laser 
and microkeratome dissections for the donor.
 The endothelial survival after endothelial replacement surgery 
is quite remarkable. Even with folding the tissue and other donor 
manipulations described above, the average endothelial cell count after 
small incision DLEK Surgery is comparable to PK Surgery and is not 
significantly	 different	 from	 large	 incision	DLEK	where	 the	 tissue	 is	
not folded. The decrease in endothelial cell density over a period of 
time following lamellar endothelial transplantation procedures seems 

Dr.	Rajesh	Fogla	-	Newer	Methods	of	Corneal	Transplantation	Surgery	
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to be similar to that after conventional full thickness Penetrating 
Keratoplasty.

The post-operative medical therapy after DLEK surgery is identical 
at this time to what is done with PK surgery patients. DLEK/DSEK 
patients do not require the same degree of monitoring as standard PK 
patients and therefore require less post-operative clinic time. With no 
sutures or corneal incisions to worry about, wound healing or ulcerations 
are not an issue. Astigmatism management is also not an issue after 
DLEK/DSEK Surgery, much to the joy of patient and surgeon alike! 
The only critical monitoring is for steroid-induced glaucoma as long 
as the patient is on topical steroids, and this is done according to the 
clinician’s standard routine.

The	DLEK/DSEK	surgical	procedure	is	a	difficult	one	and	requires	
a commitment to exacting detail and thorough practice prior to 
incorporation of this procedure into the surgeon’s operative repertoire. 
However, with its superior topography, rapid wound healing and long-
term safety, the DLEK/DSEK procedure is well worth the effort. Long-
term results will decide if these procedures will ultimately replace full 
thickness corneal transplantation procedures.
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History of oculoplastic surgery 
 Surgery of the eyelids has been performed for several thousand 
years in various civilizations. These have been performed mainly 
for	 visual	 benefit	 but	 also	 for	 rejuvenation.	 	 The	 earliest	 reference	
to Oculoplastic surgery is a passage from the Code of Hammurabi 
(Babylonian King Circa 2250 BC) for an infected lacrimal sac.  It is 
a well-known fact that modern facial plastic surgery also has roots 
from the Ancient Hindus (Sushrutha) who had described procedures 
for reconstruction of the eyelids and the nose.  The Arabs have also 
performed a form of upper blepharoplasty by placing a tight clamp on 
the upper eyelids until the skin necrosed and sloughed off, resulting in 
visible improvement. In modern literature, it was Cornelius Celsus1 
who	first	described	advancement,	sliding	and	island	pedicle	flaps	and	
was	probably	the	first	to	discuss	blepharoplasty	in	detail.		However,	by	
far the most common functional surgeries performed historically were 
for	entropion	and	blepharoptosis,	which	have	been	constantly	refined	
over the past 150 years.
 Esthetic eyelid surgery in recent times was brought to attention 
when Fox described the excess eyelid skin seen in age-related 
dermatochalasis. When Charles Conrad Miller of Chicago described 
techniques for removal of ‘lower eyelid bags’ through 13 different 
approaches in 1970 he was considered ‘audaciously bold, undisciplined, 
unimaginative and reckless’ by Blair Rogers. In 1911 Fredrick Strange 
Kolle discussed the importance of marking precisely the amount of skin 
excision to be performed. The best description of a transconjunctival 

Esthetic Oculofacial Surgery –  
An Overview

Dr. Gangadhara Sundar, DO, FrCSEd, FAMS, Dr. Shruthi Tara,M.S.

Consultant,	Ophthalmic	Plastic,	Reconstructive	&	Oculofacial	Surgery,
NUH	Eye	Surgery	Centre,	National	University	Hospital,	Singapore.
Tel:	65-67725317.	Fax:	65-67777161	Email:	gsundar1@yahoo.com



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 220

approach to the eyelid was by Julien Bourguet of Paris in 1925.  It was not 
until 1951 that Salvadore Castanares made the important observation 
of the distinct fat compartments in the upper and lower eyelids, which 
has contributed to our current practice of blepharoplasty.  Subsequently 
Naugle stressed the recognition and addressing lower eyelid laxity in 
lower blepharoplasty and was one of the earliest to recognize brow 
ptosis as a contributor to upper eyelid ‘pseudodermatochalasis’.
 While conventional blepharoplasty was always ‘reductive’, i.e., 
excision	of	skin,	muscle,	fat	etc,	Sam	Hamra	from	Texas	was	the	first	
to surgically address the relative volume disparity by redraping orbital 
fat over the inferior orbital rim combined with a malar cheek lift and 
to address the ‘tear trough deformity’. In fact, his other concepts of 
multiplanar and composite face lifting have been landmark contributions 
in	 the	 field	 of	 facial	 esthetic	 surgery,	which	 has	 received	worldwide	
recognition.
 Minimally invasive surgery has been all-pervasive and the 
first	 report	 of	 endoscopic	 rejuvenation	 of	 the	 brow	and	midface	was	
described in 1992 by the Vasconez group. This has made major inroads 
to surgical facial rejuvenation and is considered the standard care for 
most patients seeking minimal down time and a ‘scarless’ surgery.
 The issue of skin rejuvenation has evolved from deep phenolic peels 
in the 1960s to a more conservative medium depth Trichloroacetic Acid 
(TCA)	peels	of	the	80s	and	to	superficial	peels	which	are	still	in	vogue	
today.  While laser skin rejuvenation made a foray into the Caucasian 
population, they have limited use in the Asian skin with problems of 
Post	Inflammatory	Hyperplasia	(PIH).
 Over the past several years, numerous advances have taken place 
with more nonsurgical and relatively conservative techniques being used.  
These include the use of muscle relaxant injections (Botox, Dysport, 
etc)	 and	 tissue	fillers	 (Restylane,	Hylaform,	Sculptra,	Radiesse,	 etc)	
which may be used in combination as well.  Other techniques of facial 
rejuvenation include nonablative techniques using Radiofrequency 
devices (Thermage®), fractionated laser (Fraxel®). As this review is 
aimed at surgical rejuvenative techniques, details of the above will not 
be discussed here.
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 Before proceeding to various surgical Esthetic / rejuvenative 
procedures a review of the surgical anatomy of the face and the 
Pathophysiology of aging will be useful.

Surgical anatomy of the face
Anatomy of the upper and lower eyelids should be familiar to every 

ophthalmologist and will not be discussed here.  It should however be 
emphasized that the upper eyelid is but the lower most extension of the 
forehead and brow.  Likewise, the lower eyelid is but the upper most 
extension of the midface.  Hence, regional age related changes affect 
the eyelids, either directly or, indirectly.

The layers of the face in general include the skin, subcutaneous 
tissue, SMAS-platysma layer, fat pads, muscles of facial expression and 
finally	the	bone.	In	some	areas,	vital	structures	like	the	parotid	gland,	
neurovascular bundles (sensory and motor) and suspensory ligaments 
of the face should be taken into consideration. 

Skin: In general, the upper and lower eyelid skins are the thinnest, 
which variably increases in other parts of the face and is greatest at 
the forehead and scalp area.  The density of sebaceous glands is also 
highest at and above the eyebrows as well.  Even keloid formers seldom 
develop keloids in the upper and lower eyelids, although hypertrophic 
scars may form at the medial canthal angle, esp. if the wound is not 
closed meticulously.

Subcutaneous tissue: This is also variable amongst individuals 
and different parts of the face. In some areas it is loose and areolar and 
in	others	dense	and	fibrofatty.

SMAS:  By far the single most important anatomical and surgical 
landmark	in	all	parts	of	the	face	is	the	Superficial	Musculo-Aponeurotic	
System (SMAS) (Fig 1) described by Mitz and Peyronie11, disciples of 
Paul Tessier of France.  Although various descriptions exist, conceptually 
it is easiest to think of a single envelope in the entire face and neck, 
splitting into two layers at certain locations.  In the scalp it is composed 
of the Galea aponeurotica, which envelops the occipitalis and frontalis 
muscles.		In	the	temporal	region	it	is	the	superficial	temporal	fascia	or	
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the temporalis fascia which splits above the zygomatic arch to encase 
the Yasergil’s fat pad. In the midface it extends from the preauricular 
region, forms the anterior part of the parotid fascia and ends anteriorly 
at the nasolabial fold.  Inferiorly it continues into the neck as the 
platysma and hence the term SMAS-platysma complex. It is important 
to realize the vital structures viz. the sensory and motor nerves and 
the arteries have variable relationships to the SMAS.  Knowledge of 
this anatomy is imperative to avoid the ‘danger zones of the face’.

Fig.1:		SMAS	-	Platysma	layer

Fat pads of the face:  This once again is poorly understood and 
is gaining greater importance with the modern concepts of aging, 
lipodescent and lipoatrophy.  Reposition of the various fat pads (Fig 2) 
is now an integral part of facial rejuvenative surgical procedures.
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Fig.2:	Fat	pads	of	the	face

Muscle of facial expression and facial function:  Most of the muscles 
of facial expression are innervated by the facial nerve.  Other muscles of 
the face/neck that derive alternative innervation include the masseter, 
the pterygoids, the sternocleidomastoid and the stylohydoid muscles.  Of 
the facial nerve branches, the frontal branch to the frontalis muscle and 
the marginal mandibular branch are end nerves and surgical trauma 
to these should be avoided at all costs as they are often permanent.

Bone:  Over the past few years, involutional atrophy of the bone, 
relative hypoplasia of the various parts (eg. Zygomatic or malar 
hypoplasia in patients with lower eyelid retraction, mental hypoplasia 
etc) are being recognized, which may require bone augmentation as a 
part of facial restoration and rejuvenation.
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Danger areas of the face
 It is imperative that every Oculofacial surgeon should not only 
be well aware of appropriate indications and contraindications, but be 
familiar with the surgical anatomy and most importantly the ‘danger 
areas of the face’.  These include 3 motor and 4 sensory nerves (Fig 3).

Fig.3:	Danger	zones	of	the	face.	Circles	(from	above	downward):	Supraorbital,	infraorbital	
&	 mental	 nerves.	 Squares	 (from	 above	 downward):	 Frontal,	 temporo-zygomatic	 &	
marginal	mandibular	nerves.

The 3 motor nerves are the following:

1. The frontal branch of the facial nerve that innervates the frontalis 
muscle.  This is outlined around a 2cm region 1cm superolateral to 
the	fronto-zygomatic	sutures,	often	superficial	to	the	sentinel	vein.
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2. The temporo-zygomatic branch crosses the zygomatic arch around 
the middle third of the zygomatic arch close to the periosteum.

3. The marginal mandibular nerve, also an end motor nerve, courses 
along the body of the mandible on the external surface and should be 
preserved.

The 4 sensory nerves are the following:
1. Supraorbital nerve which accompanies the neurovascular bundle 

emerges from the supraorbital foramen along the superomedial 
orbital rim usually at the junction of the central and medial third of 
the superior orbital rim and innervates the forehead and scalp all the 
way to the vertex.  This is often encountered in all forms of browlift.

2. Infraorbital nerve(s) which exit from the infraorbital foramen to 
innervate the cheek and malar area.  This is often encountered in all 
forms of midface lift.

3. Mental nerve which exit from the mental foramen and innervates 
the lower lip and chin.

4. Great auricular nerve.  This is responsible for sensory innervation 
of the retroauricular and some parts of the preauricular area.  This 
structure may be constantly found about 2-3 cm below and behind the 
lobule of the ear, where it crosses the lateral border of the sternomastoid 
muscle	superficially	to	run	over	its	superficial	surface.

In addition, the sensory nerves that should be preserved include the 
auriculotemporal nerve and the supratrochlear nerve.

Pathophysiology of the aging face:
Aging changes of the face is multifactorial.  These include

• Anthropological
• Genetic
• Photoaging/skin changes
•	Involutional	deflation	(fat	atrophy)
• Fat pad descent

Dr.	Gangadhara	Sundar	-		Esthetic	Oculofacial	Surgery	



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 226

• SMAS and muscle laxity or stretching
• Bony involution
• Miscellaneous: sleeping position, facial animation (emotional 

expressions), etc.
These will not be discussed in this review.
Surgical Esthetic Oculofacial Rejuvenative Procedures:
Table.1: Common Oculofacial rejuvenative procedures

Brow lift
Upper Blepharoplasty
Lower Blepharoplasty
Midface lift
Neck lift
Total facial rhytidectomy

Goals of surgical rejuvenation
 The primary goal of all procedures is to obtain a refreshed, 
rejuvenated and well-rested appearance of the individual’s youthful 
self.

1. Brow ptosis and Brow lifts
	 A	brow	ptosis	is	said	to	be	present	when	the	brows	are	significantly	
mobile either at the orbital rims in women or below the rims in men.  
With brow descent, the sub-brow fat/retro-orbicularis oculi fat (ROOF) 
adds volume and weight to the upper eyelids and exaggerates a 
dermatochalasis.  Restoration of the forehead and eyebrow effaces the 
upper periorbital region and minimizes lateral hooding of the eyelids 
and addresses the ‘pseudodermatochalasis’.  

Various techniques of brow lift
Chemical brow lift with Botulinum Toxin injections,
Internal browpexy, 
Transblepharoplasty	brow	lift	with	Endotine	fixation,	
Direct/Suprabrow lift, 
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Midforehead lift, 
Pretrichial forehead/brow lift, 
Coronal forehead/brow lift and the
Minimally invasive Endoscopic brow lift. 

Chemical browlift
 Principle: By selective paralysis/paresis of the antagonists of 
the frontalis muscle viz. orbicularis, corrugators and procerus, an 
unopposed action of the frontalis ensures a physiologic browlift.
 Advantages:	 Non-surgical	 office	 procedure	 lasts	 3-6	 months,	
suitable for patients with high anesthetic risk and mild brow ptosis.
Disadvantages: Not permanent, relatively expensive, technique 
dependent and associated side effects of Botulinum toxin especially 
with poor techniques.

Internal browpexy
 Principle: This is aimed at stabilizing the brow, rather than 
raising it. Can be performed concurrently with a blepharoplasty or 
ptosis procedure.
 Advantages: Same incision as blepharoplasty/ptosis, local 
anesthetic procedure.
Disadvantages:	Does	not	achieve	a	browlift,	questionable	benefit.

Transblepharopasty browlift with Endotine® fixation
 Principle: Aims at suspending the brow with the aid of an Endotine 
fixation	device,	by	drilling	a	hole	into	the	bone.	The	forehead	soft	tissue	
is then pulled up to the desired level and pushed into the tines of the 
device	to	facilitate	fixation.
 Advantages: Sustained soft tissue multipoint elevation and 
anchorage, reduced operative time, bioresorbable and hence avoids 
long-term palpability/exposure.
 Disadvantages: Visible and palpable in some patients, debatable 
long	term	benefit,	relative	anterior	tissue	slide	and	chances	of	exposure	
and granuloma formation. 
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Direct/Suprabrowlift (Fig 4)
 Principle:	 Excision	 is	 a	 form	 of	 fixation.	Direct	 excision	 of	 all	
tissues down to the frontalis muscle with deep layered closure ensures 
a browlift.
 Advantages: Technically easy, can be performed under local 
anesthesia, achieves a central browlift that is sustained.
 Disadvantages: Potential risk to supraorbital neurovascular 
bundle, visible scar may be present, limited medial and lateral 
browlift.

Fig	4.	Marking	for	direct	browlift	skin	excision	and	supraorbital	nerves

Midforehead lift: (Fig 5)
 Principle:	As	 in	 direct	 browlift,	 excision	 is	 a	 form	 of	 fixation.	
Mainly indicated in patients with deep forehead creases and (tall) broad 
forehead.
 Advantages: Technically easy, can be performed under local 
anesthesia, achieves a central and medial browlift that is sustained.
 Disadvantages: Usually a visible midforehead scar, inadequate 
temporal lift, forehead/scalp anesthesia beyond the incision line.
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Fig	5a.	Preoperative		 Fig	5b.	Intraoperative	view	
marking.		 preserving	periosteum.

Pretrichial lift (Fig 6)
 Principle:	 Similar	 to	 above	 two,	 excision	 is	 a	 form	 of	 fixation.		
Indicated in patients with (tall) broad forehead, minimally receding 
hairline. Elevation dependent upon arcus marginalis release.
 Advantages: Technically easy, may be performed under local 
anesthesia	with	sedation,	good	fixation	and	sustained	lift
 Disadvantages: Limited visibility of scar, anesthesia beyond 
incision line, limited temporal lift.

Fig	6a.	Pretrichial	lift		 Fig	6b.	Intraoperative	view	
skin	excision	marking,		 (brow	lift	and	blepharoplasty)	
showing	conjoint	tendon		 		
and	supraorbital		 	
neurovascular	bundle.
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Coronal brow/forehead lift (Fig 7)
 Principle:	Similar	to	above,	excision	is	a	form	of	fixation.	 	The	
farther away from the brow, the larger the tissue excision. Lift dependent 
upon release of conjoint tendon and arcus marginalis. Indicated only in 
patients who can accept a large wound/scar and with adequate scalp 
hair density.
 Advantages: When well performed, adequate and sustained lift, 
relatively invisible scar behind hairline.
 Disadvantages: Requires general anesthesia, large incision and 
wound closure, surgically demanding, requires adequate knowledge of 
upper face surgical anatomy, risk of injury to frontal/temporal branch 
of facial nerve.

Fig	7.	Coronal	incision	before	excision	of	skin

Endoscopic brow lift (Fig 8)
 Principle: Minimally invasive approach through relatively 
invisible hairline incisions, adequate release of conjoint tendon and 
arcus	marginalis,	suture	or	tissue	glue	fixation,	modest	browlift,	may	
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or may not be well-sustained.  Ideal in patients with ‘light forehead 
soft tissue’.
 Advantages: Relatively invisible incisions, higher patient 
satisfaction.
 Disadvantages: Technically demanding and exacting, ill-
forgiving for poor knowledge of surgical anatomy, often requires general 
anesthesia, modest brow lift with sometimes an ill-sustained effect esp. 
in patients with ‘heavy forehead soft tissue’.

Fig	8.	Endoscopic	brow	lift

upper blepharoplasty (Fig 9)
 This is by far the most commonly performed esthetic oculofacial 
procedure, often in the elderly patients with upper eyelid hooding, 
limitation	of	superior	visual	field	and	symptoms	of	forehead/brow	strain	
from constant effort to keep the eyelids open. The surgical goal is to re-
expose	a	clear	pretarsal	area	of	the	skin	hooding	with	reaffirmation	of	
symmetrical upper eyelid creases.  All patients should be screened for 
underlying brow ptosis before eyelid surgery is embarked upon.

Principles and Steps of procedure: 
 Eyelid crease and fat pad (central and medial) herniation should be 
assessed prior to procedure. In the general population (non-East Asians 
viz. Chinese, Koreans, Japanese, etc) the central upper crease is about 
6-8 mm in males and 8-10 mm in females.  A pinch technique is used 
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to determine the redundant eyelid skin to be excised, care being taken 
to be conservative to avoid lagophthalmos and keratopathy and the 
outline	marked.		Subcutaneous	infiltration	with	local	anesthetic	cocktail	
containing	adrenaline	is	performed.		Skin-muscle	flap	is	excised	(Fig	
10), orbital septum opened and herniating orbital fat clamped, cut and 
cauterized.  If lacrimal gland prolapse is seen, a pexy may be performed 
with nonabsorbable suture to the overlying orbital roof.  Hemostasis is 
secured, crease is reformed with absorbable or nonabsorbable suture 
by anchoring the orbicularis along the lower edge to the corresponding 
point on the tarsus and wound closed.

Fig	9.	Upper	blepharoplasty	–	pre-	and	post-operative	appearance

risks and complications:  
 Severe bleeding, wound infection and visual loss are rare. More 
commonly seen are asymmetrical skin excision, eyelid creases, and 
lagophthalmos if skin excision is aggressive and overestimated.

Lower Blepharoplasty (Fig 11)
 This is commonly indicated as a cosmetic procedure in patients who 
complain of puffy lower eyelids. Rarely it may be medically indicated 
in patients with tearing, large lower steatoblepharon interfering 
with spectacle wear and in patients with thyroid eye disease with fat 
herniation. It is to be understood that lower blepharoplasty is not a single 
operation but a multiple one, each of which is tailored to patient’s needs 
based on clinical indications. Pre-operative assessment should include 
evaluation of underlying orbital or ophthalmic disease including dry 
eyes, eyelid laxity, steatoblepharon (fat herniation – medial, central and 
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lateral), hypertrophic orbicularis roll, and adjacent tear trough deformity 
and	periorbital	rhytids.	Current	techniques	and	modifications	include	
nonsurgical	 tissue	 fillers	 to	 the	 grooves	 and	 depressions,	 botulinum	
toxin to orbicularis roll, transcutaneous blepharoplasty with either fat 
reduction or fat transposition, transconjunctival blepharoplasty with 
fat reduction or transposition, concomitant lower eyelid tightening 
using any of the varied techniques, concomitant SOOF lift, midface 
lift, skin rejuvenation with chemical peels or lasers, etc. Principles of 
management of herniated fat pads have evolved from conventional 
reductive (fat excision) blepharoplasty towards more conservative fat 
reposition, transposition and restitution.  Owing to the complexity of 
the above techniques, details will not be discussed here (Fig 10).

Fig	10.	Transcutaneous	lower	blepharoplasty	–	pre-	and	post-operative	appearance

risks and complications: 
 Vision threatening bleeding is a greater risk with lower 
blepharoplasty compared to the upper.  Undercorrection, overcorrection, 
ectropion from failure to address lid laxity or  from excessive skin 
excision, and asymmetry are not uncommon.

Midface lift
 This is most often performed as a esthetic procedure for patients 
with signs of midfacial aging and descent – exaggerated nasolabial 
folds, malar fat descent, malar festoons (‘bag on bags’), jowls and as 
a component of lower eyelid blepharoplasty and facial rhytidectomy.  
Occasionally it may be indicated in patients with facial palsy to restore 
symmetry.  However the results in this situation may be suboptimal 
and short-lived.
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Approaches to the midface may be transeyelid (transconjunctival 
or transcutaneous), preauricular using a typical facelift incision, 
transtemporal approach with or without endoscopic guidance and 
a transbuccal approach.  Each approach has its advantages and 
disadvantages and may be used in isolation or in combination with 
other approaches.
 When approached through the transeyelid, the major landmark 
is the suborbicularis oculi fat (SOOF) which is one of the fat pads 
contributing to midfacial descent.  When a more aggressive midface lift 
is desired, either a composite rhytidectomy as described by Sam Hamra 
or a subperiosteal plane lift respecting the infraorbital neurovascular 
bundle may be performed.  In fact, most lower blepharoplasties are 
now combined with some form of a midface lift, mainly to sustain the 
effect of the blepharoplasty.
 The traditional preauricular approach(Fig 11) involves an incision 
extending from behind the hairline in the temporal region, along one 
of the preauricular creases or the tragus extending retroauricularly 
into the scalp hairline.  This approach gives wide exposure from the 
zygomatic arch superiorly to the mandible and further inferiorly into 
the neck for plastysmal plication as well.  Surgery is typically performed 
in the subcutaneous plane, identifying the SMAS over the parotid 
and inferiorly which is either plicated or resected (Fig 12)with closure 
paying	attention	to	avoid	damage	to	the	fibers	of	the	facial	nerve,	deep	
to it and anterior to the parotid.  It should be remembered that it is 
not the skin resection but addressing SMAS by plicating or resecting 
it that provides the best results.  In fact skin excision should be rather 
conservative to prevent wound stretching which can result in a visible 
scar.
 When approched through the temporal side, the endoscopic guidance 
or direct visualization using a lighted retractor helps to stay deep to the 
superficial	temporal	fascia	within	the	Yasergil’s	fat	pad,	so	that	while	
approaching the zygomatic arch the damage to the fronto-temporal 
branch is avoided. The dissection is then proceeded subperiosteally 
into the midface and may be combined with a transbuccal approach. 
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Fixation is usually performed either using non-absorbable sutures to 
the deep temporal fascia or using an absorbable Endotine device.

Fig	11.	Preoperative	marking	–	pre	and	postauricular

Fig	12.	Preparotid	SMASmectomy

risks and Complications
 The most serious complication of a midface lift is damage to the 
branches of the facial nerve which may or may not be permanent. 
Thankfully, in expert hands the incidence is only around 1% which 
in an esthetic patient may still be unacceptable.  Other complications 
include undercorrection of nasolabial folds/jowls, premature recurrence 
of midfacial ptosis, visible preauricular scar, ear deformity, facial 
asymmetry, hematoma, infection and paresthesia or anesthesia of 
various parts of the midface.

Total facial rejuvenation
 Not infrequently patients who have had previous eyelid surgery 
may seek a total facial rejuvenation. As mentioned earlier, in addition to 
the nonsurgical techniques or when such nonsurgical and nonablative 
techniques fail, or are contraindicated, a total facial rhytidectomy is 
indicated. Thus in a single sitting forehead, midface, neck lift combined 
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with an upper and lower blepharoplasty may be performed, minimizing 
the need for multiple sittings and anesthesia. They are often combined 
with	some	form	of	skin	resurfacing	to	address	the	static	fine	wrinkles	
of various parts of the face.

Conclusion
	 Sheldon’s	statement	“Man	has	not	yet	finished	being	young,	when	
he is already starting to be old” is perhaps relevant as there is a growing 
trend in many countries for esthetic procedures in the last decade 
irrespective of which part of the world. Moreover, esthetic surgery is 
no longer performed in the fairer sex but is becoming equally sought 
beyond	the	confines	of	gender,	age	and	ethnicity.	While	it	is	often	said	
that ‘beauty is only skin deep’ more often it is the person within that 
matters, one’s appearance and presentation are just as important, if not 
more important initially when a social encounter occurs. With greater 
emphasis on minimizing down time, morbidity and complications, the 
demand for minimally invasive surgery has grown coupled with greater 
expectations. However, best results are often obtained where the 
client has realistic expectations, and the surgeon underpromises and 
overdelivers – the same paradigm of most elective surgeries including 
refractive surgery. The ultimate goal of our specialty, more than any 
other, is the patient satisfaction and with various techniques available 
to achieve this, a combination of techniques are often used to tailor 
the rejuvenative program to the client’s needs. This obviously can be 
accomplished	only	with	a	thorough	knowledge	in	the	field	and	surgical	
expertise which is complemented by proper patient selection, careful 
pre-operative planning and meticulous surgery. We hope that this 
gives	an	overview	of	the	forever	expanding	field	of	Esthetic	Oculofacial	
Surgery and urge all interested to pursue additional knowledge from 
further reading, learning techniques under professional guidance and 
maintain the highest of surgical and ethical principles that would 
benefit	all	of	humankind.
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 Purpose: To evaluate the technique and visual outcome of a 
prospective series of Manual Small Incision Cataract Surgery using 
Microvectis technique.
 Methods: Two hundred consecutive cases of various types of 
cataract were taken for this study. Following sclerocorneal tunnel 
incision, capsulorrhexis, hydro dissection, nucleus was delivered with 
the help of lens loop (microvectis). Cortical aspiration was performed 
with automated I/A system or Simcoe canula and lens implanted either 
in the bag or sulcus. Surgical complications, visual acuity at discharge, 
two weeks, four weeks and six months follow up were reported.
 results: Visual acuity corrected after four weeks was 6/18 or 
better in 95% of eyes. Complications like iritis was seen in 14 (7%) 
eyes, mild corneal oedema in 8(4%) and severe corneal oedema in 
2(1%) eyes. Intra-operative complications like hyphaema was seen in 
2 (1%) eyes, posterior capsular rent in 2(1%) eyes. Posterior capsular 
opacification	was	noticed	in	28	(14%)	eyes,	poor	visual	acuity	noticed	in	
4 (2%) eyes.
 Conclusion: Machine independent Manual small incision cataract 
surgery, using microvectis technique involves nucleus expression by a 
microvectis of 4-5 mm size. The scleral tunnel incision varies from 5.5- 
7.00 mm. Rapid visual recovery and best corrected visual acuity at four 
weeks is satisfactory in this technique. Considering its easy learning 
curve, the microvectis technique is suitable to remove all grades of 
nuclei during Manual small incision cataract surgery.
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Introduction:
 Cataract surgery has witnessed a phenomenal progress over 
the years. Manual small incision cataract surgery (MSICS) is being 
established	as	a	viable	alternative	to	phacoemulsification	in	our	country.	
Though	highly	acclaimed,	the	technique	of	phacoemulsification	(PE)	is	
confined	to	a	limited	number	of	surgeons	in	the	developing	countries	
because of the high cost of the equipment and its consumables. The 
machine independent MSICS has been the procedure of choice in many  
hospitals in India, as it gives better uncorrected vision as compared to 
ECCE, and at an affordable cost. It also gives high quality, high volume 
cataract surgery to effectively manage the large backlog of cataract 
blindness in the developing countries. It is estimated that there are 
about 12.5 million blind in India, out of which 80% is attributed to 
cataract. For surgical rehabilitation of cataract, several methods 
have been described and various names given for example- Manual 
small incision cataract surgery (SICS), mini-nuc. technique, manual 
phaco, non- phaco for machine independent small incision cataract 
surgery where nucleus is removed through a sclerocorneal tunnel.  
This article highlights Microvectis technique, an innovative technique 
of nucleus removal in MSICS. This is the procedure of choice for all 
types of cataract i.e. immature, mature, intumescent, hyper mature 
and developmental in our hospital, RMMCH, Annamalai University, 
a tertiary eye care centre since one decade. More than 10000, MSICS 
have been performed using Microvectis technique. To the best of our 
knowledge (Medline search) there are no reports in the literature on 
MSICS using this technique. A series of 200 hundred cases using this 
technique (Microvectis) in MSICS is evaluated and reported in this 
prospective study. 

Patients and Methods:
 Two hundred consecutive cases of various cataracts,  attending 
ophthalmology OPD of R.M.Medical College Hospital, Annamalai 
University are the subjects of this study and all the cases operated by 
single surgeon, a senior phaco surgeon, during July 2006 to Jan 2008 
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were taken up for this study. The cataract was graded as immature, 
intumescent, mature, hyper mature, traumatic and complicated 
cataract. Thorough pre-operative evaluation of anterior segment 
of the eyes was done by biomicroscope, posterior segment by OTI B 
scan ultrasonogram and indirect ophthalmoscope. The cases with co-
existing posterior segment disorders were excluded from the study. 
The	other	exclusion	criteria	 included	significant	corneal	opcification,	
uveitis, glaucoma other than lens induced ocular hypertension, or 
previous intraocular surgery. The keratometry and I.O.L. power were 
calculated using OTI/Sonomed A scan. The surgeries were performed 
under peribulbar or subtenon’s anaesthesia. Peribulbar anaesthesia 
was achieved by giving two injections, mixture of 5cc of 2% xylocaine 
with 5cc of 0.5% bupivacaine by two point’s technique without adding 
hyaluronidase. Subtenon’s anaesthesia involves transconjuctival 
infiltration	of	1	ml	xylocaine	directly	to	subtenon’s	space	after	making	
a small nick, 1.5 mm away from limbus.

Surgical Techniques

Scleral Tunnel Incision:
 After adequate mydriasis with tropicamide and phenylephrine, 
ab-externo	 fornix	 based	 conjunctival	 flap	 was	 created.	 Haemostasis	
was achieved with bipolar diathermy. Either a frown external incision 
(Fig.1) or straight incision is given with B.P.blade no.15 over superior 
quadrant. The size of incision, the distance between the ends mostly 
varies from 5.5 to 7.00mm, however, bigger incision of 7mm is always 
given in Grade IV nuclear sclerosis. It is to be noted that the incision 
can be extended at any point of time. The anterior extent of the incision 
was always more than 1mm away from the limbus and two ends could 
be 4 to 5 mm behind the limbus. The sclerocorneal tunnel was dissected 
(Fig.1) with the help of an angled crescent blade (Sharpedge).The incision 
depth is usually 2/3rd thickness of the sclera. The internal incision 
which is an entry to anterior chamber, was made with the help of sharp 
tip, angled, bevel up keratome (Sharpedge 2.65, 2.80 or 3.2mm blade), 
additional paracentesis at 10 o’ clock and 2 o’ clock were made either 
with MVR blade or 20 G disposable needle with bevel down position. 
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Through the side port, viscoelastic was injected and capsulorrhexis was 
performed using 26 g bent needle or capsulorrhexis forceps. Whenever 
red	reflex	was	absent,	trypan	blue	0.06	%	was	injected	under	an	air	
bubble for few seconds to stain the anterior capsule. The air bubble 
was removed after thorough irrigation, anterior chamber was reformed 
with viscoelastics. In cases of intumescent cataract a small nick was 
made, the liquid cortex was aspirated and CCC was completed with 
capsulorrhexis forceps. A rhexis of 6-7 mm diameter was preferred; 
some times in nuclear cataract one or two relaxing incisions were made 
at 2 o’clock and 10 o’ clock meridians with the help of 26 G bent needle. 
The same entry keratome was used to extend the internal incision.  
Hydro dissection was carried out with 2 ml syringe using curved 24G 
west	 lacrimal/hydrodissection	canula;	 the	fluid	was	 injected	beneath	
the anterior capsule in one or two places, however large volume was 
avoided.	 Fluid	 wave	 or	 golden	 ring	 reflex	 were	 observed	 to	 ensure	
complete hydro dissection and hydro delineation.

Fig.1:	External	frown	incision	and	sclerocorneal	tunnel	dissection

Nucleus management:
 Several techniques are described for nucleus management in 
MSICS, for example- hydro-expression, visco expression, phaco-
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sandwich, phaco-fracture, irrigating vectis etc. Microvectis technique 
was our preferred method of nucleus delivery. Microvectis (Fig.2) is 
sometimes mistaken as irrigating vectis. It is a small lens loop (4-
5mm) with a long handle without having irrigating ports. Long handle 
is	very	useful	to	apply	sufficient	forward	(tangential)	pressure	in	case	
of large nuclei. There is no need to pull/retract superior rectus bridle 
suture while delivering nucleus. After reforming the anterior chamber 
with viscoelastic the superior pole of the nucleus was engaged, lifted 
up and rotated with the help of an I.O.L. dialer or 26G bent needle and 
subsequently prolapsed into the anterior chamber. Once the superior 
pole lifts up, viscoelastics may be injected underneath to make nucleus 
rotation easy. The nucleus rotation was done either clockwise, anti 
clockwise or both to luxate the nucleus completely into anterior chamber. 
Sometimes, the nucleus just will not subluxate into anterior chamber 
from the capsular bag. This was due to either hypotony or incomplete 
hydro dissection in soft cataract. In this situation anterior chamber was 
reformed with viscoelastics and hydro delineation was tried to overcome 
the	difficulties.	Similar	problem	was	encountered	in	nuclear	cataract	
when the rhexis was small, where relaxing incision was given over the 
anterior capsule. When nothing works, particularly in hyper mature 
morgagnian cataract, Simcoe canula with irrigation on was insinuated 
under	 the	 nucleus	 to	 flip	 it	 up	 into	 the	 anterior	 chamber.	Once	 the	
nucleus is in anterior chamber, viscoelastics was injected both anterior 
and posterior to it. This step is essential to avoid endothelial damage. 
A microvectis15 or lens loop (Fig.2), 4-5 mm in size was introduced 
underneath the nucleus and the nucleus was expressed (Fig.3) by gently 
applying tangential pressure while depressing posterior scleral lip. This 
step was done in a more controlled fashion under direct visualization 
to avoid trauma to cornea and iris. If by chance anterior chamber 
becomes shallow while introducing microvectis, it was reformed with 
viscoelastics through the side port before nucleus extraction. Sometimes 
the epinucleus or portion of the cortex was sheared off by the anterior 
lip of the incision. The remaining portion of cortex and epinucleus was 
easily rotated and extracted either by viscoexpression or aspirated by 
automated I/A, Simcoe’s canula. Visco-expression was carried out by 
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injecting viscoelastics into anterior chamber in a controlled manner 
while depressing the posterior scleral lip.

Fig.2:	Micro	vectis	and	its	loop

I.O.L. Implantation:
 Viscoelastics was injected into the capsular bag and anterior 
chamber, 360 degree anterior capsular polishing done with three piece 
Rentsch’s capsule polisher, following which I.O.L was implanted either 
in the bag or sulcus. The I.O.Ls used (Table 2) were all indigenous, 
mainly with 5.5 to 6.0mm optics and 12.00mm to 13.00 mm overall 
diameter. In 20 eyes IOL.s were implanted in the sulcus and in 180 
eyes implanted in the bag. Viscoelastic was aspirated and anterior 
chamber was formed either with balanced salt solution, air bubble or 
both, injected through the side port. 
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Table 2- Power of IOL
IOL No. of eyes Percentage
<18 04 02.00
18-19.5 16 08.00
20-20.5 48 24.00
21-21.5 60 30.00
22-22.5 42 21.00
23-23.5 24 12.00
>24 06 03.00

Closing the conjunctival flap:
	 The	 conjunctival	 flap	 was	 closed	 with	 bipolar	 wet	 field	 cautery	
or simply reposited by sub-conjunctival injection. The sub conjuctival 
injection constitutes dexamethasone 0.5ml and cephazoline100mg, 
injected into the upper bulbar conjunctiva and eye patched with a pad. 

Follow up:
 The patients were examined on the second day, 2nd week, 4th 
week and 6 months after the surgery. Slit lamp examination, visual 
acuity, keratometry and indirect ophthalmoscopy were performed. Any 
complications noticed were recorded. Reminder letters were sent to 
those who did not attend the regular follow up.

results:
 The mean age group of the patients was 52.25yrs; the no. of male 
patients was 90(45%) and no. of female patients was 110(55%). Senile 
immature cataract noticed in 54% eyes where as mature and hyper 
mature cataract in 39% of eyes (Table 1). In 95% of eyes the visual acuity 
corrected after one month was 6/18 or better (Table 4). In 6(3%) eyes 
minimal corneal oedema was noticed, which subsided within 2 weeks of 
surgery. Severe corneal oedema was noticed in 2(1%) eyes having best-
corrected visual acuity less than or equal to 6/60. Intraoperatively, two 
eyes had decentred I.O.L. In one eye, implant dislocated into vitreous 
cavity,	which	was	explanted	immediately.	Sulcus	fixation	PC	IOL	was	
possible following vitrectomy.In the other eye, anterior chamber IOL 
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was implanted. Mild iritis was noticed in 14(7%) eyes. Posterior capsular 
opacification	 (Table	 3)	 was	 seen	 in	 28(14%)	 eyes.	 Intraoperatively,	
posterior capsular rent was noticed in 2(1%) eyes, vitreous loss was 
managed by anterior vitrectomy. Hyphaema was seen in 2(1%) eyes in 
early postoperative period. 

 Table 1
Various types of cataract, n=200

No. of eyes Percentage
Immature cataract 108 54
Mature cataract 60 30
Hyper mature cataract 18 09
Intumescent cataract 06 03
Traumatic cataract 02 01
Childhood cataract 04 02

Table 3, Intra operative and post operative complications
Types of complication Intraoperative/early 

post operative, n=200
Post operative at 4 
weeks, n=200

Corneal oedema 8(4%) 2(1%)
Iritis 14(7%)
Hyphaema 2(1%)
Vitreous loss 2(1%)
PC rent 2(1%)
Full thickness incision. 2(1%)
Iris prolapse 2(1%)
IOL dislocated 2(1%)
Retinal detachment -
Retained lens matter 1(0.50%)
PCO 16(8%) 28(14%)



June 2008 47Prof.	P.	Mishra	M.S.	-	Manual	Small	Incision	Cataract	Surgery	

Table 4 
Best corrected Visual acuity,  n =200
6/6-6/18(Good) <6/18-

6/60(Border 
Line)

<6/60 (Poor)

Pre operative, 
n=200

4(2%) 34(17%) 162(81%)

4th week post 
oper. ,n=200

190(95%) 6(3%) 4(2%)

6th month post 
oper.,n=196

188(95.99%) 4(2.04%) 4(2.04%)

Discussion:
 The post-operative visual acuity, best corrected was 6/12-6/18 
or better in 95% of eyes at 4 week follow up. In more than 80% of 
eyes, there was severely impaired vision before surgery, and this was 
reduced to 2% at 4 week of surgery. Henig et al showed similar results, 
96.2% of eyes had best corrected vision 6/18 or better at 6 weeks follow 
up in their series of 500 consecutive cases of MSICS. In 2(1%) eyes, 
there was irreversible corneal oedema because of endothelial trauma. 
Iridodialysis was never encountered in our series. This is usually 
avoided by injecting adequate amount of viscoelastics into the anterior 
chamber,	both	above	and	below	the	nucleus	so	that	free	floating	nucleus	
can be removed easily. We never use anterior chamber maintainer 
nor irrigating vectis in this technique as we believe that viscoelastics 
protects the endothelium in a better way than BSS. Mark Wright et 
al suggested similar view of endothelial damage while using anterior 
chamber maintainer(ACM) alone in Small incision cataract surgery.
 Whenever there were posterior capsular rent and vitreous 
loss, vitrectomy was done with a vitrector, following which IOL were 
implanted, either in the sulcus or in the anterior chamber. The entire 
surgical procedure requires a good amount of surgical skill and additional 
training, however the learning curve in this approach is quiet simple, 
that even a less experienced surgeon (post graduates) can learn this 
technique in no time. 
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 Kansas described the phaco-fracture and Luther Fry, the phaco-
sandwich technique for nucleus removal in MSICS. Both these 
procedures	 are	 difficult	 because	 two	 instruments	 are	 introduced	 on	
either side of nucleus and there is every likelihood of endothelial 
damage, either by instruments or by lens fragments. That’s the reason 
why we do not recommend any instrument in between nucleus and 
endothelium during nucleus delivery. Nucleus extraction with an 
irrigating	vectis	was	first	described	by	Steinert.	Michael	Blumenthal	
described nucleus delivery by using anterior chamber maintainer. He 
used	to	do	all	maneuvers	under	fluid	(hydro	expression).	In	both	these	
procedures we do believe that there is every likelihood of endothelial 
damage,	 because	 fluid	 never	 protects	 the	 endothelium	 in	 a	 better	
way, when compared with viscoelastics. Endothelial damage in SICS 
usually occurs, either during nucleus expression or during I/A. Lens 
fragments may touch the corneal endothelium during irrigation and 
aspiration. In our series 2 (1%) eyes had irreversible corneal oedema due 
to endothelial damage during nucleus delivery. By using viscoelastics 
adequately, microvectis technique becomes much safer and easier even 
while removing dense nuclei of rock hard cataract. Recently MSICS is 
fast becoming popular even among Phaco-surgeons, who have acquired 
the technique, because they found it preferable for advanced nuclear 
cataracts (Grade IV nucleus) to avoid corneal endothelial damage.
 Although, astigmatism was not as high as expected despite large 
incision in hard cataract, it was observed that astigmatism was more 
than 2D in 22% at 4 week follow up which is comparable with Henig’s 
figure	of	20%.	The	mean	surgical	induced	astigmatism	was	1.44±	0.60D	
on the 2nd post-operative week and reduced to 1.34± 0.60D at the end 
of	6th	week.	This	 is	similar	to	the	finding	of	Burgansky	et	all,	 their	
studies shows that the mean induced astigmatism was 1.36±0.77D for 
a 7 mm incision, but Kimura et al showed 1.41±0.72D in their series. 
In 75% of eyes the induced astigmatism was less than 1.50D. The 
amount of astigmatism can be minimized by placing frown incision 
posteriorly, or shifting it to supero-temporal region. In our series most 
of the patients had against the rule astigmatism and showed faster 
astigmatic decay over time. We do believe that, even for incision of 
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7mm in nuclear cataract, there was no need of sutures, provided the 
incision was placed more posterior to limbus, and tunnel dissection 
was longer(wider), which too minimizes post-operative astigmatism. 
By dissecting longer sclerocorneal tunnel, we could achieve watertight, 
self-sealing, suture-less wound in 98% of cases. In 4 eyes the wound 
was sutured, out of which 2 had premature entry and in other two, 
scleral incision was full thickness in the central part. In 4 eyes of three 
patients, clear lens extraction and PC IOL implantation was done for 
high myopia.
	 Significant	 posterior	 capsular	 thickening,	 requiring	 YAG	 laser	
capsulotomy occurred in 16(8%) of eyes at 4 months and a further 
12(6%) cases at 6 months post-operatively. The overall incidence of 
posterior	capsular	opacification	(14%)	in	our	series,	as	we	routinely	do	
360 degree posterior  capsule polishing and thorough cortical clean up 
before IOL implantation.

Fig.4a:	pre-operative	 	 	 	 				Fig.4b:	post-operative

 In conclusion, Microvectis technique (MSICS) in which nucleus is 
delivered by means of a lens loop is a safe procedure and useful in all 
types of cataract. It is a simple inexpensive, machine-less procedure, 
having easy learning curve. One could achieve faster and satisfactory 
visual rehabilitation in all types of cataract including high volume 
camp surgery (Fig. 4a, 4b). Most of the patients in developing countries 
having advanced stages of cataract with intumescent, mature or hyper 
mature	lenses	would	be	immensely	benefited	by	this	technique.	
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 Modern cataract surgery has come a long way from the traditional 
extra-capsular cataract surgery to micro incision cataract surgery.  With 
the advent of newer technology it is now possible to remove cataract 
through a 1.8mm incision with utmost safety.
Phaco	emulsification	has	become	the	gold	standard	for	cataract	removal	
for over a decade now.
	 During	 phacoemulsification,	 ultrasonic	 vibration	 of	 the	 phaco	
needle required to emulsify the cataract gives rise to friction and heat 
which damages the surrounding wound (in clear corneal incision, 
damage to the cornea) and the intraocular structures.
 In  conventional phaco, anterior chamber infusion is provided by a 
silicone sleeve surrounding the phaco needle. This reduces the transfer 
of heat energy to the cornea but increases the size of the incision to 
range between 2.5 – 3.2 mm.
 Although the incision size is less compared to the previous 
surgeries, it is still large enough to give rise to intra-operative chamber 
instability, induced astigmatism, and post-operative wound leak /gape 
leading to endophthalmitis.

Bimanual micro phaco:
 In order to reduce the complications related to a temporal clear 
corneal	phaco,	the	bimanual	phaco	emulsification	was	introduced	with	
the size of the wound reduced from standard 2.8 mm to 1.2 mm. However 
this leads to problems such as wound burns due to sleeveless needles, 
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increased learning curve and lastly the need to enlarge the wound to 
put a foldable IOL. The IOLs recommended for bimanual phaco were 
plagued by several problems such as increased incidence of PCO, in the 
bag folding of the lenses due to capsular contraction. These lenses were 
made extremely thin to be inserted through a small wound and the 
quality of vision was poor when compared to standard phaco lenses.
These issues are being addressed by the use of

• Large bore irrigating choppers
• Low compliance tubing
•	Pressurized	inflow
• Post-occlusion surge reduction ( cruise control)

Cruise Control:
	 A	 2-cm	 long	flow	 restrictor	with	 a	 0.3	mm	 internal	 lumen	acts	
to	preferentially	limit	surge	outflow,	without	affecting	the	lower	flow	
rates used to attract mobile particles to the phaco tip (<50 cc/min). This 
design	features	a	mesh	filter	that	traps	the	nuclear	emulsate	before	it	
can	enter	and	clog	the	flow-restricting	segment.	

Micro-coaxial phaco:
 It was started and propagated by Dr. Takayuki Akahoshi. Micro-
coaxial phaco is performed through one 2.2-mm incision, using standard 
techniques .
 The incision is large enough to accommodate the size of a phaco tip 
covered with a specially designed sleeve, (Nano sleeve) which provides 
sufficient	irrigation	to	maintain	anterior	chamber	stability	and	offers	
added thermal protection. 
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You can inject standard IOLs without enlarging the wound.

Micro- incisional cataract surgery:
 The advent of sub-2-mm cataract incisions has advantages of good 
chamber stability, safer intraocular structures, greater working space 
for the surgeon, and minimal learning curve while converting from 
standard phaco to micro-incision. Micro-incision cataract surgery has 
surely and safely replaced bimanual phaco.
The HIGH VACUUM FLOW RESTRICTIVE TUBING:
In phaco, during the removal of nucleus pieces there is a post occlusion 
surge.	The	lens	cortex	and	capsule	fluctuate	and	move	like	a	trampoline.	
The HVFRT  increases the stability in the anterior chamber  and 
provides	stillness	of	the	lens	cortex	and	decreases	the	fluctuations	to	
next to nil.

The HVFrT system consists of 

•	tube	set	with	a	filter	and	aspiration	tubing	with	a	1.0	mm	/	.040	inch	
(internal diameter)

•	The	 filter	 does	 not	 allow	 any	 particles	 larger	 than	 0.3	mm	 (0.012	
inch) to pass through 

• 1.0mm internal diameter tubing will have less than 50% of the spikes 
of a 1.5 mm (0.06 inch) internal diameter tubing

• The smaller internal diameter will allow things to move faster, while 
maintaining a very stable anterior chamber

Dr.	Mohan	Rajan	-	Micro	Incisional	Cataract	surgery	platform	
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HOW DOES IT WORK?

With	 a	 small	 diameter	 the	 flow	 is	 restricted,	 thus	 decreasing	 the	
fluctuations/post	occlusion	surge	in	the	anterior	chamber	to	near	zero.	
In order to compensate for the reduction in diameter the vacuum has 
to be increased.

High	Vacuum	Flow	restricted	tubing

 HVFRT has an even 1 mm restriction over the whole tubing length 
following	a	larger	8	cm	filter.
 Easy to manufacture the surface treatment of tubing prevents 
bubble build-up and is not sensitive to clogging.
 HVFRT	 has	 a	 larger	 filter	 and	 pore	 size	 resulting	 in	 constant	
resistance	as	filter	fills.	
 HVFRT has an even diameter post restriction tubing:-indicating 
smaller compliance volume which minimizes surge on post occlusion.
	 HVFRT	has	a	Structural	ridge	to	prevent	filter	and	outer	tubing	
from adhering to each other during occlusion 
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	 There	is	no	limitation	on	reflux
Maximum Flow rate at 500mm Hg = ~ 50 cc/min More reliable  
Predictable Laminar Flow at transition zone 
Stable Flow Tip

Benefits.

•	Reduced	flow	rate	at	a	higher	vacuum
• Inner lumen transition does not prevent tip from boring into lens
• Maintenance of high holding force during occlusion
• Maximises chamber stability
• Allows smaller incision

Nucleus	Removal	Using	Mics

Dr.	Mohan	Rajan	-	Micro	Incisional	Cataract	surgery	platform	
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The lens is implanted through a 1.8 mm incision via a wound assisted 
method.
This technique provides good wound stability and post-operative 
outcomes.

wound Stability
 It has been well documented that square incisions have good 
stability and strength and produces very minimal or no astigmatism.
This	is	also	very	important	to	prevent	post	operative	inflammation	and	
endopthalmitis. 
 With a 1.8 mm MICS surgery it is possible to make a 1.5 mm long 
tunnel which in essence gives us a nice and square incision for a better 
anterior chamber stability and extra safety for both the patient and 
the surgeon.

Square	Shaped	Wound	Achieved	In	Mics

Square	Shaped	Entry	Made		By	Diamond	Knife
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Improving Postoperative Outcomes:
 Vision is 6/6 on day one  with MICS but takes about a week to get 
90% with standard phaco. This is true especially in harder cataracts 
which	is	a	common	scenario	in	our	country	because	of	the	better	fluidics	
in MICS even in harder cataracts the cornea is clear in day one. Another 
important advantage of MICS is that the induced astigmatism is very 
predictable  with an average of 0.2 D with a range of 0 to 0.4 D. Whereas 
in standard phaco the range of induced astigmatism is about 0.5 to 
1.25 D. In essence the predictability of astigmatism is much more with 
S MICS than with standard phaco.

Day	1	Posto-peratively	following	Mi	60	Implantation

Advantages Of C MICS

• Small incision
• Regular 6 mm IOL can be placed
• Same technique of surgery
• No distortion of the wound
Microincisional Lenses : (MIL)

An ideal MIL:

• Should be inserted through sub-2 mm incisions
• The IOL should not suffer permanent structural or optical changes 

when the lens is compressed or rolled when implanted .

Dr.	Mohan	Rajan	-	Micro	Incisional	Cataract	surgery	platform	
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• The IOL should have a high biocompatibility  and in the bag 
stability

•	IOL	should	not	increase	the	rate	of	posterior	capsular	opacification
• IOL should have excellent optical performance
• provide good long-term post-operative visual outcomes
•	maintain	the	design	benefits	of	a	standard	foldable	lens	(e.g.	AO,	PCO	

preventative features
•  With the advent of the Akreos AO MI-60, we have a lens  with an 
FDA-approved	hydrophilic	platform,	with	360˚	square	edge	,	advanced	
and aberration-free optics which can be introduced through a 1.8-mm 
wound-assisted delivery system. It is the only IOL with both sides 
having an aberration free aspheric design. The advantage of this is 
that decentration or tilt does not induce any aberrations as would 
the other standard lenses or aspheric lenses with negative SA. It has  
violet light blocking technology which preserves retinal health.

There is  no low light vision compromise unlike blue- blocking 
technologies.
It also has easy load lens delivery system 
–	Benefits	of	microincision	cataract	surgery	with	the	Akreos	AO	MI-60	

are that they are truly astigmatic neutral, there is less trauma to the 
cornea, a reduced wound size, quicker healing, less post-operative 
inflammation,	and	a	modern	design.	

– It has a hydrophilic acrylic platform with 26% water content acrylic 
material.Because of this unique formula it is highly compressible and 
has smooth unfolding inside the eye.It is able to recover the  initial 
shape without damage to its optic.  It has a moderate refractive index 
and is 30% thinner than parent design and therefore can be inserted 
through a smaller 1.8 mm incision.

• The merit of this IOL is that we are using a time-tested material 
which can be folded and  introduced through a small incision without 
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compromising the wound architecture. The special features of the lens 
is the four-point stability with a special feature to prevent capsular 
forces inducing “in the bag folding of haptics” which was the problem 
encountered	 in	 previous-generation	 microincision	 lenses.	 The	 10˚	
angulation reinforces contact with the capsular bag. Although the lens 
is 30% thinner than its predecessor, the Akreos AO Micro Incision Lens 
still achieves the high quality of vision expected of these lenses.

• The combination of the new ‘slim-line’ lens and the ’foldability’ of the 
hydrophilic material allows insertion through a 1.8 mm incision.

• The innovative haptic design compensates for the reduction in optical 
thickness and optimizes post-operative behavior in the capsular 
bag.

Wound	Assisted	Implantation	Of	Mi	60	Lens

Mi	60	Being	Inserted	

Dr.	Mohan	Rajan	-	Micro	Incisional	Cataract	surgery	platform	
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Other Available Mics Iol Are:
• Akreos  Mil( Bausch and Lomb)
• Acri. Smart IOLs (Acri Tec)
• ThinOptX Ultrachoice 1.0 IOL ( ThinOptX  Inc)
• AcriFlex MICS 46CSE IOL(Acrimed )
• CareFlex IOL (W2O Medizintechnik )
•	SuperFlex	 	 and	 C	 –	 flex	 IOL	 (Rayacryl	 Rayner	 Introcular	 Lenses	

Ltd)
• IOL tech microincision lens (IOL tech S. A )
• TetraFlex KH -3500  microincision lens  

( Lenstec Inc )

MICS is the future in cataract surgery, because of its unique features 
like. STABILITY SAFETY
Super Vision

 The additional feature of the MI 60 lenses which gives excellent 
quality of vision, biocompatibility and the ability to be implanted 
through a small 1.8mm incision makes MICS the most effective method 
of cataract removal



Ocular anterior segment anomalies in neonates 
Key words: congenital anomalies, neonates, anterior segment 
anomalies.

AIM: 
	 The	study	is	done	to	find	the	procedure	of	ocular	anterior	segment	
anomalies in neonates. 

Materials and Methods:
	 Fifty	eyes	of	thirty-five	neonates	with	ocular	problems	who	attended	
the outpatient departments of the Regional Institute of Ophthalmology 
and the Institute of Child Health and the children born at Maternity 
Health and Family Welfare between January 1999 and September 
2000 were subjected to this study. Babies under 28 days were included 
in the study regardless of the gestational age of the fetus and mode 
of delivery. Children above the age of 28 days were excluded from the 
study. Babies with posterior segment pathology were also excluded.
 The study included a detailed antenatal, intranatal and postnatal 
evaluation.	 The	 ocular	 examination	 was	 conducted	 with	 specific	
reference to anterior segment. The eyes were evaluated with bright 
and	dim	pen	light,	with	binocular	loupe	and	a	hand	held	magnifier.
 A self retaining pediatric wire speculum was used to evaluate the 
eye ball. A Desmarre’s lid retractor was used to separate the lids. The 
cornea was examined in bright light with the loupe. Anterior chamber 
was evaluated. Iris pattern and anomalies and pupillary reactions were 
noted.

A Clinical Study on Ocular Anterior 
Segment Anomalies in Neonates

Dr. u.Vijayashanmugam, Dr. B.Meenakshi, Dr.r. Saravanan,
Prof.Dr.V.r.Vijayaraghavan, Prof.Dr.K.Namitha Bhuvaneswari.
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 All the children with ocular anomalies were subjected to 
ultrasonography. CT scan and X-rays were taken for children with 
birth trauma to exclude the possibility of fracture of the orbit. Corneal 
diameter measurements and biomicroscopic examinations were done 
under GA for children with corneal pathology. Intra ocular tension was 
recorded with schiotz tonometer. Gonioscopic evaluation was done for 
patients with anterior segment anomalies. An indirect ophthalmoscopy 
was	done	to	find	the	presence	of	posterior	segment	pathology.	

Observations and Discussion:

Age at the time of presentation
	 Majority	 of	 cases	 (80%)	 were	 diagnosed	 within	 the	 first	 three	
weeks	of	life	of	which	the	maximum	was	found	to	be	in	the	first	week	of	
life. Most of the cases had bilateral involvement (56%) probably due to 
causative systemic involvement. Most of the congenital anomalies like 
buphthalmos or microphthalmos and majority of corneal opacities were 
bilateral. Some congenital anomalies like lower lid coloboma occurred 
unilaterally.
There was a uniform involvement of both males and females as far as 
the various congenital anomalies were concerned. 

TABLE 1
Age in Days Number of cases Percentage

1 – 10 22 44
11 – 20 18 36
21 – 28 10 20

Etiology of the presentations:
 Developmental disorders accounted for the major share (50%). 
The major developmental anomalies seen were anomalies of ocular 
size (Anophthalmos, microphthalmia,), congenital anomalies of the 
lid	 (coloboma,	 ankyloblepharon	 filiforme)	 and	 Corneal	 Dystrophies.	
Buphthalmos was found to be the major cause of increased corneal 
size. 
 In our study we had three cases of microphthalmia. Microphthalmia 
is normally found in one among 2000 cases.
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 Lacrimal drainage abnormalities occurred in 8% of cases in our 
study. According to Richard.M.Robb, obstruction of nasolacrimal duct 
has been found in 5 – 6% of unselected newborns.
 Birth trauma (10% of cases) caused nerve palsies, Descemet 
membrane rupture and sub conjunctival hemorrhage. According to 
Herwin.J.Isenberg, birth trauma occurs in 25% cases of normal and 
50%	cases	of	difficult	deliveries.
 The remaining 8% cases were attributable to miscellaneous causes 
such	 as	 follows:	 Inflammatory	 etiology	 was	mainly	 due	 to	 chemical	
irritants applied to the eye. Two cases of capillary haemangioma were 
found. Metabolic disorders were found to be associated with corneal 
opacity in one baby. Table 2 shows the various anterior segment 
structures involved in various diseases. Table 3 shows various etiologies 
affecting the various structures.

TABLE 2
Anterior segment 
structures

Number of cases Percentage

Lacrimal apparatus 4 8
Lids 24 48
Conjunctiva 20 40
Cornea 31 62
Anterior Chamber 10 20
Iris 8 16
Pupil 3 6
Lens 7 14
Ocular Movement 5 10

 The above table shows that 20 cases showed developmental 
anomalies affecting the cornea (80% of total developmental anomalies). 
Lid anomalies were found in 4 cases (16%) which could lead to conjunctival 
and corneal involvement. Lenticular anomalies were found in 28% of 
the anomalies and warranted appropriate management. Regarding 
infectious etiology, the majority of cases affected the conjunctiva. Of 
the	16	cases	reported,	all	had	conjunctival	inflammation	and	chemosis.	
7 cases had corneal pathology constituting 43.25% of infectious cases 
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whereas lacrimal infections were found in 18.75% of cases. Lid reaction 
was	found	in	most	of	the	conjunctival	inflammatory	conditions.	
 Capillary hemangioma was found in 2 cases (2.6% of term newborns 
have capillary hemangioma and it is more common in upperlid3) and 
metabolic disease affecting cornea in one case. Birth trauma affecting 
cornea occurred in 2 cases, conjunctiva in 4 cases and nerve palsy in 2 
cases. 

Systemic association with ocular disorders:
 21 cases with systemic problems were noted in the 50 children. 
Of these most had congenital cardiac problems like persistent ductus 
arteriosus and ventricular septal defect that comprised of about 28.5%. 
Hepatosplenomegaly was noted in 6 cases (28.5%). Neonatal seizures 
were found in 4 cases (19%). One child had septic arthritis of great toe 
while another had congenital dislocation of hip. Facial anomalies like 
cleft lip and cleft palate were seen with lower lid coloboma. 

TABLE 5
Systemic anomalies Number of cases with 

ocular problems in 
combination

Percentage

Cardiovascular 
system

6 28.5

Central nervous 
system

4 19

Respiratory system 2 9.5
Abdomen 6 28.5
Musculoskeletal 
system 

4 19

Facial involvement 5 23.8
The cases which could be corrected with appropriate 
management:
Among the various disorders detected, 54% could be corrected by 
appropriate management as in infectious diseases, whereas 34% 
could never be correctable like congenital anomalies. Even though 
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the underlying pathology could not be reversed in some cases, the 
complications could be avoided by appropriate treatment like prevention 
of exposure keratitis in birth traumatic facial palsy. Good obstetric care 
could have prevented morbidity in 4 % of cases.
TABLE 6
Mode Number of cases Percentage 
Correctable disease 27 54
Uncorrectable 
diseases

17 34

Prevention of disease 
complications

4 8

Preventing the 
etiology

2 4

Conclusion:
 The study revealed that most of the anterior segment problems 
could	be	diagnosed	within	the	first	three	weeks	of	life.	Cornea	being	
the structure most commonly involved can be examined with ease to 
diagnose	most	 of	 the	pathologies.	Lens	 changes	 should	be	 identified	
early and managed. 
 Developmental anomalies accounted for majority of the anterior 
segment problems of the study group, followed by birth trauma, 
inflammatory	and	vascular	pathologies.
 Some of the children with ocular problems had associated 
congenital cardiac problems, hepatosplenomegaly, seizures and facial 
anomalies. 
 Routine examination of all newborn eyes could help diagnose a 
large number of treatable causes of blindness. More than half of the 
ocular anomalies detected could be effectively treated to preserve useful 
ocular anatomy and visual function.
 Proper screening and management of high risk pregnant mothers 
and hygienic obstetric practices can bring down the incidence of ocular 
anomalies.
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 The eyes are the mirrors to the status of other organ systems in 
the body. Early diagnosis and appropriate management of the ocular 
anomalies in neonates can largely reduce the burden of treatable causes 
of blindness. It may also give an early clue towards the presence of 
systemic/metabolic diseases which may be appropriately managed to 
prevent complications.
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Anophthalmos	BE BE	Buphthalmos

BE	Congenital	corneal	opacity Coloboma	 upper	 lids	 BE	 with	
total	corneal	ulcer.
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Congenital	cataract	BE LE	Lower	lid	colobomaulcer.

Post op Adenomata filiforme LE	Orbital	abscess	drainage

Preop Adenomata filiforme Left	side	mucocele

Microphthalmos	BE





Antifungal agents in the treatment of 
Kerotomycosis: – An overview
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 Keratomycosis or fungal keratitis continues to intrigue the 
clinician both by its myriad clinical presentation and limited choice of 
antifungal agents that are available. Initial therapy will depend on the 
history of infection and results of the scraping, which will indicate the 
morphology of the fungus. Most fungal infections in tropical countries 
are	caused	by	filamentous	fungi.	
 91% of the isolates are detected by 10% KOH stain of fresh 
smears.	The	fungal	filament	is	bound	by	a	cell	wall	and	cell	membrane	
which maintain its morphology. In addition to barrier function, the 
fungal cell membrane modulates electrolyte and solute exchange. All 
cell	membranes	contain	sterols.	“Ergosterol”	is	specific	to	fungi,	while	
“Cholesterol”	is	specific	to	mammalian	cells.	Thus,	antifungal	agents	
bind	 specifically	 to	 ergosterol	 and	 alter	 membrane	 permeability	 to	
electrolytes and damage the fungal cell. The host mammalian cells are 
spared.
 Fungi are known for their deep penetration through the corneal 
stroma into the anterior chamber. Antifungal drugs usually do not 
penetrate intact epithelium. Repeated debridement of epithelium is 
necessary to achieve adequate concentration in the anterior chamber. 
Thus an ideal antifungal agent must possess fungicidal property with 
good penetration through the stroma. Four groups of antifungals are 
available:

1. Polyene:   Amphoterricin B, Natamycin,Nystatin
2. Imidazole: miconazole, ketaconezole,econazole

Consultant	-	Cornea	Service,	Frontline	Satellite	Eye	Hospital,	386,	A.M.M	Foundation	Building	
M.T.H	Road,	Ambattur,	Chennai	-	600	053
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3. Triazoles: Fluconazole, Itraconazole
4. Flourinated Pyrimidine: Flucytosine
I. Polyenes:
 These agents share a common molecular structure with conjugated 
double bond system linked to mycosamine and aminoacid sugar.
 Polyenes are of two types, larger polyenes with more than 35C 
atoms, and smaller polyenes having less than 35 carbon atoms. 
Larger polyenes like Nystatin and Amphoterricin B bind to fungal cell 
membrane and open channels allowing electrolyte movement into the 
cell. Smaller polyenes like Natamycin cause localized disruption of cell 
membrane. 

A. Amphoterricin B:
Spectrum: Effective against Candida and Aspergillus species.
Pharmacokinetics: Produced by Streptomyces nodosus. It is insoluble 
in water and unstable compound. Commercial Amphoterricin is made 
by dissolving Ampho B in acid and adding sodium deoxycholate. This 
modification	reduces	the	bioavailability	of	the	drug	and	contributes	to	
epithelial toxicity.
routes: Ampho B is available in vials of 50 mg powder. The concentration 
of	0.15%	is	more	efficacious	in	corneal	ulcers.	It	is	less	toxic	to	corneal	
epithelium in this concentration and penetrates better after epithelial 
debridement. Sub conjunctival injections are very painful and not 
indicated.
Toxicity:	 Chemoses,	 superficial	 punctate	 keratitis,	 clouding	 of	
epithelium and retards epithelial healing. When reconstituted, it is 
stored in amber coloured bottle with a shelf life of 7 days at 37 degree 
Celsius.
B. Natamycin:

Spectrum:   Filaments like - Aspergillus and Fusarium are more 
sensitive ,

    yeast like candida are less sensitive.
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Pharmacokinetics: Binds very strongly to area of ulceration and 
increases drug contact.
route: Commercially available as 5% topical drops, ready for use at 
room temperature. It is not tolerated or administered orally. Extremes 
of temperature must be avoided. Nata drops proved better than 
formulated drops.
Toxicity: Surface toxicity like SPK and conjunctival chemosis.

II. Imidazoles:
 These agents are fungistatic in vitro at low concentration and 
fungicidal at high concentration. They have two mechanisms of action. 
Inhibition of ergosterol systhesis is responsible for fungistatic activity 
and direct cell wall damage is responsible for fungicidal activity. Drugs 
like	 ketoconazole,	which	 are	more	 specific	 for	 ocular	 fungus	 are	not	
fungicidal.
A. Miconazole:

Spectrum: In addition to fungicidal activity, this drug also has antibiotic 
property against gram positive bacteria.
route: When it is given IV, it is detected in aqueous humor. Topical 
administration as 1% drop needs to be prepared in poly ethelene 
glycol.
Toxicity: Conjuctival injection and punctate epithelial erosions.
B. Ketaconazole: 
Spectrum: Filamentous fungi like fusarium, aspergillus , yeast like 
candida, curvuleria
route: It is extremely soluble in water and is used as oral tablets. 
Tablets as 200 mg 2 times a day.
Toxicity:  Hepatotoxicity is evidenced by increased liver enzymes. 
Toxicity is reversible, after cessation of the drug.
C. Fluconazole:

Spectrum:		More	effective	against	candida	and	yeast	than	filamentous	
fungi
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route: It is a water soluble drug and is used for oral and IV  
administration. Used in the dosage of 20mg/kg body weight once or 
twice daily.

D.Itraconazole:
Spectrum: Particularly effective against Aspergillus fumigatus.
Pharmacokinetics: Poorly water soluble and highly protein bound. 
It	 has	 high	 affinity	 with	 P450	 cyto	 chrome	 enzyme	 responsible	 for	
fungal metabolism. The lower tissue levels are compensated by higher 
affinity.
Toxicity:  Hepatotoxic and may cause cholestatic jaundice.

E. Flucytosine: 
It	is	a	flourinated	pyramidine,	synthesized	artificially.
Spectrum:	 More	 specific	 against	 yeast	 including	 candida	 and	
Cryptococcus. 
Pharmacokinetics: It traverses the fungal cell membrane by binding 
to	fungal	permease.	Once	in	the	cell,	 it	is	deaminated	to	fluroucracil	
that blocks fungal thymidine synthesis.
route: Oral: Dosage of 50 – 15 mg /kg /day.
Topical:	Contents	of	capsule	are	dissolved	in	artificial	tears	to	make	
1%	solution	and	filtered	before	use.
Toxicity: Well tolerated orally. Hepatotoxic, nephrotoxic, reversible 
toxicity is known
F. Newer Imidazoles:  
 Voriconazole: Topical voricanazole had better penetration in vitro 
in rabbit eyes. High concentration reached in aqueous humour. Oral 
efficacy	equal	to	that	of	oral	itraconazole.
Combination Therapy:

 Amphotericin B is more amenable to combination therapy. Wang 
et	 al	 *11showed	 better	 efficacy	 against	 fusarium	 with	 Ampho	 B,	
itraconazole combination than single treatment. This study proved that 
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combination of topical Natamycin and azole groups is to be avoided.
Given below is a table of oral and topical antifungals:

ANTIFuNGALS - 
OrAL:Drug

Dosage remarks

Fluconazole 200 – 400 
mg per day

Adverse Reactions:

•  Gl effects (abdominal pain, diarrhea, 
flatulence,	 N/V,	 taste	 Disturbance,	
elevated liver enzyme levels.

•  Less commonly (headache, dizziness, 
hyper lipidemias), rarely anaphylaxis, 
angio edema, hematologic effects, 
severe dermatologic effects (Eg. 
Epidermal necrolysis) have been 
reported.

•  Special instructions: Use w/caution 
in patients w/renal and hepatic 
impairment
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Itraconazole Loading 
dose: 400 
mg PO as a 
single dose.
Followed 
by: 200 mg 
PO once a 
day

Adverse reactions: 
•  Gl effects (dyspepsia, abdominal 

pain, nausea, constipation, diarrhea, 
increase in liver enzyme levels, 
hepatitis , cholestatic jaundice ) 
headache, dizziness, allergic reactions 
(pruritus, rash, urticaria, angio 
edema)

•  Alopecia, edema and hypokalemia, w/
prolonged treatment

•  Rarely heart failure (HF) & pulmonary 
edema

Special instructions:
* Use w/caution in patients at risk for 
HF hepatic impairment and renal 
insufficiency.

*  Patients w/ hypochlorhydria absorption 
may be improved by administering the 
drug with an acidic drink eg. Cola

Ketoconazole 200 mg PO 
bid

Adverse Reactions:
•  Gl effects (N/V, abdominal pain, 

transient increase in liver enzymes), 
hypersensitivity reactions (urticaria, 
angioedema)

•  Dermatologic reactions (pruritus, 
rash, alopecia);



June 2008 75

Special Instructions:
• Avoid in patients w/ hepatic 
impairment.
•  Monitor LFTs at baseline, 14 days 

after starting therapy and monthly 
thereafter.

•  In patients w/ hypochlorhydria, 
absorption may be improved by 
administering the drug with an acidic 
drink, eg. Cola.

ANTIFUNGAL (TOPICAL – COMMERCIALLY AVAILABLE):
Drug Available 

strength
Dosage remarks

Natamycin 5% Ophth 
Susp

Instill 1 drop 
every 15 min – 1 
hr and continue 
intensive topical 
administration until 
signs of resolution 
start to occur

Adverse Reactions 
•  Local irritation, 

conjunctival 
chemosis and 
hyperemia

ANTIFUNGALS (TOPICAL – EXTRANEOUSLY PREPARED)
Drug remarks
Amphotericin B1 •  0.15 Soln: Mix 33 ml of triple distilled water w/50 

mg powder of Amphotericin B inj; keep in opaque or 
amber bottle w/sterile dropper

•  Refrigerate; shake well prior to use; expires in 7 
days

Ketoconazole1 •  2% soln: Aseptically crush enough tablets for 300 mg 
of	Ketoconazole;	mix	w/	15	ml	of	artificial	tears

•  Refrigerate; shake well prior to use
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ultrasound Biomicroscopy
Dr. Aditya Neog,MBBS,DO,DNB,FMrF

Introduction
 Ultrasound biomicroscopy or UBM is a method of high frequency 
ultrasound imaging which is useful in the evaluation of selected  
anterior segment pathologies. It is able by virtue of its high frequency 
transducer to generate images approaching light microscopic resolution 
up to a depth of 4-5mm from the surface. 
 Anterior segment structures like the cornea, iris, ciliary body, 
zonules and anterior sclera can be imaged and their morphology 
assessed.
 This article outlines the basic principles of UBM and its current 
applications in ophthalmology. 
 Pavlin et al developed the UBM The original technology of the UBM 
used transducers in the frequency range of 50 to 100 MHz. 

Instrumentation  
 The UBM probe has a moving transducer which oscillates during 
image acquisition.  The principle of scanning is similar to conventional 
B-scan ultrasound.  The images can be viewed real-time on the screen 
and also be stored for later analysis.
 The commercial machines have transducers scanning in the range 
of 35 to 50 MHZ. These instruments provide lateral and axial physical 
resolution of approximately 50 and 25 micrometers respectively. The 
tissue penetration is approximately 4 to 5 mm.

Consultant,	Sankara	Nethralaya,	18,	College	Road,	Chennai-600006.	
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Technique of examination  
 The technique used for examination is the immersion technique 
using	a	fluid	stand	off.		The	procedure	is	done	under	topical	anaesthesia.	
It is usually done with patient in supine position, but UBM can be done 
in both prone and sitting positions. An eyecup is used to keep the lids 
open and a coupling medium is used. The coupling medium can be 
methylcellulose or normal saline. The transducer is immersed in the 
solution and placed directly over the part to be scanned.  The cornea and 
anterior segment can be easily studied, and also the conjunctiva, sclera 
and peripheral retina up to the limits of rotation of the eye in various 
directions. The transducer should be oriented perpendicular to the area 
being scanned to get the best image. Patient cooperation is required as 
the eye is moved to scan different quadrants of the globe.
 Scans are performed in radial and transverse meridians. The moving 
transducer is very near the ocular surface and there is a possibility 
of corneal injury. A bandage contact lens can be used to protect the 
cornea. 
 After the procedure, the probe and the eyecup have to be cleaned 
as per the manufacturers’ instructions.

uBM in the normal eye
 During UBM imaging of the eye, the structures of the anterior 
segment – cornea, anterior chamber, iris, ciliary body, posterior chamber 
and anterior surface of the iris can be imaged. 
 The cornea is seen as a multilayered structure, with the epithelium 
and	Bowman’s	membrane	 imaged	 as	 one	 high	 reflective	 line,	 and	 a	
second	high	reflective	line	consisting	of	the	endothelium	and	Descemet’s	
membrane	with	 the	 low	 reflective	 stroma	 in	 between.	 	The	anterior	
chamber depth can be measured from the internal corneal surface to 
the lens surface or any point on the iris.
	 The	sclera	is	highly	reflective	due	to	the	irregular	arrangements	
of	the	collagen	fibres.
 The scleral spur is the structure taken as the landmark to assess 
the angle status. The scleral spur is located where the trabecular 
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meshwork meets the interface line between the sclera and the ciliary 
body. Iris thickness in various physiological and pathological states can 
be measured as well as iridolenticular contact distance. 
 The ciliary body is clearly imaged with UBM. The anterior lens 
surface can be seen, as well as the anterior zonules.  The posterior 
zonules and vitreous face may be seen in eyes with very shallow anterior 
chambers.
 The anterior segment structures undergo dynamic changes 
with accommodation and change in bright and dim light; therefore 
these factors should be kept constant, especially when quantitative 
information is gathered

uBM in ocular disease
 It is possible to identify structures in great detail using the UBM. 
This makes it a very useful tool in assessing ocular conditions as there 
are structural changes in the tissues. 
 UBM has been used to assess various ocular conditions, which are 
discussed	briefly.	(Table	1)

Important clinical applications of uBM (Table 1)

Cornea and Ocular Surface Pre- keratoplasty assessment
Ocular surface mass lesions
Episcleritis and scleritis

Glaucoma Angle closure glaucoma
Plateau iris
Pigment dispersion
Bleb evaluation

Lens and IOL Zonular status
IOL position
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Anterior segment cysts and 
tumours

Evaluate size and extent
Evaluate structure of mass 
(cystic or solid)

Trauma Anterior segment foreign body
Cyclodialysis cleft
Zonular status

Vitreo-retinal diseases Sclerotomy site evaluation in post 
vitrectomy vitreous haemorrhage

Uveitis Pars planitis

Cornea and Ocular Surface Disorders – 
 The assessment of ocular surface mass lesions (conjunctival and 
corneal surface neoplasms) can be done. The depth of the tumour, 
involvement of adjacent and intraocular structures and tumour residue 
/ recurrence following surgical excision can be evaluated. This can help 
in surgical planning. 
 In cases of corneal opacity, anterior segment evaluation can be 
done prior to keratoplasty. “Virtual gonioscopy” using UBM can provide 
details of the anterior chamber angle. 
The	depth	of	 involvement	in	scleral	and	episcleral	 inflammation	can	
help in diagnosis and evaluating response to treatment.

Glaucoma
 This is an area where extensive work has been done using the 
UBM. The UBM can image the lens-iris diaphragm and the ciliary 
body complex; structural and functional abnormalities in the region 
causing different types of glaucoma. The most studied entities with 
UBM are angle-closure glaucoma and pigment dispersion glaucoma. 
Table 2 shows the salient UBM features in glaucoma.
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Salient uBM features in different types of glaucoma (Table 2)

Type of Glaucoma uBM findings

Angle Closure Glaucoma

1.  Pupillary block Appositional closure due to 
anterior bowing of iris.

2. Plateau iris a.  Large, anteriorly positioned 
ciliary body.

b. Peripheral iris roll
c.	Iris	surface	flat

3.  Malignant Glaucoma a.  Anterior rotation of ciliary 
processes.

b. Supraciliary effusion
4.  Secondary angle closure a. Iris – ciliary body cysts

b.  Tumor of iris of iris or ciliary 
body

c. Intraocular gas bubble
d.  Ciliary body edema/

supraciliary effusion due to 
inflammation

Open Angle Glaucoma

1.  Pigment dispersion syndrome a. Deep a/c with concave iris.
b.  Increased iridolenticular 

contact, Iridozonular contact

 Detailed evaluation of the anterior chamber angle can be done 
using quantitative UBM. Various measurement parameters are used 
in quantitative UBM (Table 3)

Dr.	Aditya	Neog	-	Ultrasound	Biomicroscopy
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(Table 3) Parameters for quantitative measurements using 
uBM [2, 40] 
Name and Abbreviation Description
Angle opening distance (AOD) Distance between the trabecular 

meshwork	and	the	iris	at	500	μm	
anterior to the scleral spur

Trabecular–iris	angle	(TIA	θ	1) Angle of the angle recess
Trabecular–ciliary process 
distance (TCPD)

Distance between the trabecular 
meshwork and the ciliary process 
at	500	μm	anterior	to	the	scleral	
spur

Iris thickness (ID1) Iris	thickness	at	500	μm	anterior	
to the scleral spur

Iris thickness (ID2) Iris thickness at 2 mm from the 
iris root

Iris thickness (ID3) Maximum iris thickness near the 
pupillary edge

Iris–ciliary process distance 
(ICPD)

Distance between the iris and the 
ciliary process along the line of 
TCPD

Iris–zonule distance (IZD) Distance between the iris and the 
zonule along the line of TCPD

Iris–lens contact distance( ILCD) Contact distance between the iris 
and the lens

Iris–lens	angle	(ILA	θ	2) Angle between the iris and the 
lens near the pupillary edge

Angle recess area(ARA) The triangular area bordered 
by the anterior iris surface, 
corneal endothelium, and a line 
perpendicular to the corneal 
endothelium drawn to the iris 
surface from a point 750 mm 
anterior to the scleral spur
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Angle closure glaucoma
 The pathology in this condition is the obstruction of aqueous 
humour due to contact between the iris and trabecular meshwork. This 
iris –trabecular meshwork apposition can be due to various factors. 
There can be four different anatomic locations where the block can 
occur: the iris (pupillary block), the ciliary body (plateau iris), the 
lens (phacomorphic glaucoma), and behind the iris by a combination 
of various forces (malignant glaucoma and other posterior pushing 
glaucoma types). 
	 The	convex	iris	in	pupillary	block	shows	flattening	with	successful	
management	with	iridotomy.	In	plateau	iris	configuration,	the	anteriorly	
located ciliary body pushes the iris root and prevents the iris root from 
falling back after peripheral iridotomy 
 In cases of malignant glaucoma, UBM is able to demonstrate 
anterior rotation of the ciliary processes.Malignant glaucoma can be 
classified	 into	 two	 groups	 –	 one	 with	 supra	 ciliary	 effusion,	 which	
responds to medical management better, and another without effusion 
that usually requires surgical management.

Open-angle glaucoma
 Pigment dispersion syndrome has characteristic features on UBM 
imaging. There is reverse pupillary block with posterior bowing of iris 
with increased iridolenticular contact and sometimes iridozonular 
contact.	Laser	iridotomy	results	in	a	flattened	iris	configuration
	 Assessment	of	the	filtering	bleb	is	of	prime	importance	in	patients	
undergoing glaucoma surgery. UBM can image the trabeculectomy 
stoma, its patency and the bleb. 

Lens and intraocular lens (IOL)
 The UBM can image the region of the ciliary body, zonules and 
ciliary sulcus very well. 
 The zonular status in eyes with developmental anomalies and 
post-trauma can be studied using UBM. If there is absence of zonules, 
the lens edge appears rounded. 

Dr.	Aditya	Neog	-	Ultrasound	Biomicroscopy
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	 The	IOL	optic	and	haptics	are	imaged	as	a	high	reflective	structures.	
The location of the IOL haptics can be determined, this is useful in 
cases	of	scleral	fixated	IOLs,	IOL	induced	uveitis.

Anterior segment cysts 
 The UBM can be used to image cysts in the anterior segment of 
the eye. It is especially useful in evaluating the ciliary body region.
 UBM helps to characterize a cyst, note its origin, contents, and 
involvement of adjacent structures.

Anterior segment tumours
 UBM can image both the anterior and posterior surface of the 
iris. While evaluating an iris mass, the borders can be assessed and 
increase in size can be noted on follow-up. It can differentiate between 
a solid lesion and a cyst and pickup involvement of adjacent ciliary 
body. 
 Small ciliary body tumors and cysts (which can mimic tumours) 
are	best	assessed	on	UBM.	It	is	useful	in	defining	the	posterior	extent	
of ciliary body tumours as well as the anterior extent of peripheral 
choroidal tumours.
 Post surgical evaluation to look for tumour recurrence can be done 
with UBM.

Trauma
 UBM can be used for anterior segment evaluation in cases with 
media opacity due to hyphema or corneal damage. It can be used to 
localize anterior segment foreign bodies (in the angle, lens, ciliary sulcus 
and pars plana). Post traumatic hyptony may be due to cyclodialysis 
clefts. These can be picked as a communication between the anterior 
chamber and the suprachoroidal space.
Zonular damage after trauma can also be assessed using the UBM.
 Angle recession can be a cause for glaucoma after trauma .UBM 
can be used to evaluate the same. 
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Figure	1		
Photograph	showing	a	UBM	machine.

Figure	2		
UBM	image	of	a	normal	eye.	The	
cornea	(C),	sclera	(S),	ciliary	body	
(CB),	iris,	(I),	lens	capsule	(LC),	
anterior	chamber	(AC)	and	posterior	
chamber (PC) can be identified.

Figure	3a	
Clinical	photo	of	eye	with	corneal	
opacity.	
Figure	3b		
UBM	image	of	an	eye	with	corneal	
opacity	showing	irido-corneal	touch.		
The	cornea	(C),	iris,	(I),	lens	capsule	
(LC),	are	marked.	(*)	denotes	areas	of	
irido-corneal	touch.

Figure	4		
UBM	image	of	an	eye	with	scleritis	with	
staphyloma	formation.		The	cornea	(C),	iris,	
(I) are marked. (*) denotes areas of inflamed 
sclera	due	to	scleritis.	White	arrow	head	
denotes	area	of	staphyloma.	

Figure	5		
UBM	image	of	iridociliary	cyst	causing	angle	
closure.	The	cornea	(C),	sclera	(S),	ciliary	
body	(CB),	iris,	(I),	anterior	chamber	(AC)	and	
posterior	chamber	(PC)	are	marked.	(*)	denotes	
the	iridocilairy	cyst.	Black	arrow	shows	that	
AC	angle	is	closed.

Figure	6		
UBM	image	of	cyclodialysis.	The	cornea	
(C),	sclera	(S),	ciliary	body	(CB),	iris,	
(I),	anterior	chamber	(AC)	and	posterior	
chamber	(PC)	are	marked.	(*)	denotes	the	
supraciliary space. There is free flow of 
aqueous	between	the	AC	and	the	supraciliary	
space.
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Vitreo-retinal diseases 
 The evaluation of the pars plana region and the vitreous base 
are of importance in vitreo-retinal surgery as this is the region for 
making sclerotomies. UBM can evaluate the structural changes 
at the sclerotomies sites after pars plana vitrectomy. This can help 
evaluating patients with recurrent vitreous haemorhage who may 
have	fibrovascular	proliferation	at	the	sclerotomies	or	anterior	hyaloid	
proliferation.
 Supraciliary effusion has been noted using UBM after panretinal 
photocoagulation in some patients. This may precipitate angle closure 
glaucoma in susceptible patients.

Anterior segment inflammation and hypotony
 Eyes with chronic uveitis often have miotic pupils and cataract 
which	make	 it	difficult	 to	evaluate	 the	posterior	 segment.	UBM	can	
be used to evaluate the ciliary body and pars plana in detail while 
conventional ultrasound can be used to image the posterior segment. 
Ciliary	body	thickening	with	low	reflective	mass	echoes	over	the	pars	
plana is indicative of active disease. UBM can assess presence of ciliary 
body membranes. 
 Hypotony in uveitis can be due to supraciliary effusion, ciliary 
body membranes causing traction or atrophic ciliary processes. UBM 
can demonstrate the pathology and accordingly the management of 
these conditions can be tailored. 

Conclusion
 UBM is an imaging modality which gives near microscopic 
resolution of the anterior segment structures. Its main limitation is 
the limited depth penetration.
 UBM has a role in the diagnosis and management of patients with 
various clinical entities which can pose a diagnostic challenge.

Bibilography

1)  Pavlin CJ, Sherar MD, Foster FS. Subsurface ultrasound microscopic imaging 
of the intact eye. Ophthalmology. 1990 Feb;97(2):244-50.



June 2008 87Dr.	Aditya	Neog	-	Ultrasound	Biomicroscopy

2) Pavlin CJ, Harasiewicz K, Foster FS. Ultrasound biomicroscopy of anterior 
segment structures in normal and glaucomatous eyes. Am J Ophthalmol 
1992;113:381–9. 

3). Pavlin CJ, Harasiewicz K, Sherar MD, et al. Clinical use of ultrasound 
biomicroscopy. Ophthalmology 1991;98:287–95. 

4) Ishikawa H, Schuman JS. Anterior segment imaging: ultrasound biomicroscopy. 
Ophthalmology Clinics of North America. 17: 7-20, 2004

5)  Esaki K, Ishikawa H, Liebmann JM, Ritch R. A technique for performing 
ultrasound biomicroscopy in the sitting and prone positions. Ophthalmic Surg 
Lasers. 2000 Mar-Apr;31(2):166-9. 

6)  Pavlin CJ, Foster FS. Ultrasound Biomicroscopy of the eye. 1st Edition, Spring-
Verlag, New York Inc 1995.

7)	 	Tello	C,	Potash	S,	Liebmann	J,	 et	al.	Soft	 contact	 lens	modification	of	 the	
ocular cup for high-resolution ultrasound biomicroscopy. Ophthalmic Surg 
1993;24:563–4. 

8) Tello C, Liebmann J, Potash SD, Cohen H, Ritch R.Measurement of ultrasound 
biomicroscopy images: intraobserver and interobserver reliability. Invest 
Ophthalmol Vis Sci. 1994 Aug;35(9):3549-52.

9)  Madhavan C, Basti S, Naduvilath TJ, Sangwan VS. Use of ultrasound 
biomicroscopic evaluation in preoperative planning of penetrating keratoplasty. 
Cornea. 2000 Jan;19(1):17-21.

10) Heiligenhaus A, Schilling M, Lung E, Steuhl KP. Ultrasound biomicroscopy 
in scleritis. Ophthalmology. 1998 Mar;105(3):527-34.

11)  Liebmann JM, Ritch R, Esaki K. Ultrasound Biomicroscopy. Ophthalmology 
Clinics of  North America. 11:421-433, 1998

12) Ritch R, Liebmann JM, Tello C. A construct for understanding angle-closure 
glaucoma: The role of ultrasound biomicroscopy. Ophthalmology Clinics of 
North America. 8:281-293, 1995.

13)  Pavlin CJ, Ritch R, Foster FS.Ultrasound biomicroscopy in plateau iris 
syndrome.

Am J Ophthalmol. 1992 Apr 15;113(4):390-5.
14) Trope GE, Pavlin CJ, Bau A, Baumal CR, Foster FS. Malignant glaucoma. 

Clinical and ultrasound biomicroscopic features.Ophthalmology. 1994 
Jun;101(6):1030-5.



Tamil Nadu Journal of Ophthalmology Vol. 46, Issue. 288

15)  Liebmann JM, Weinreb RN, Ritch R. Angle-closure glaucoma associated 
with occult annular ciliary body detachment. Arch Ophthalmol. 1998 
Jun;116(6):731-5.

16)  Potash SD, Tello C, Liebmann J, et al. Ultrasound biomicroscopy in pigment 
dispersion syndrome.Ophthalmology 1994;101:332–9.

17) Breingan PJ, Esaki K, Ishikawa H, et al. Iridolenticular contact decreases 
following laser iridotomy for pigment dispersion syndrome. Arch Ophthalmol 
1999;117:325–8. 

18) Yamamoto T, Sakuma T, Kitazawa Y. An ultrasound biomicroscopic study 
of	 filtering	 blebs	 after	 mitomycin	 C	 trabeculectomy.	 Ophthalmology.	 1995	
Dec;102(12):1770-6.

19) Pavlin CJ, Buys YM, Pathmanathan T. Imaging zonular abnormalities using 
ultrasound biomicroscopy. Arch Ophthalmol. 1998 Jul;116(7):854-7.

20) Pavlin CJ, Rootman D, Arshinoff S, Harasiewicz K, Foster FS. Determination of 
haptic	position	of	transsclerally	fixated	posterior	chamber	intraocular	lenses	by	
ultrasound biomicroscopy. J Cataract Refract Surg. 1993 Sep;19(5):573-7

21) Pavlin CJ, Harasiewicz K, Foster FS. Ultrasound biomicroscopic analysis of 
haptic position in late-onset, recurrent hyphema after posterior chamber lens 
implantation.

J Cataract Refract Surg. 1994 Mar;20(2):182-5.
22)   Amino K, Yamakawa R. Long-term results of out-of-the-bag intraocular lens 

implantation. J Cataract Refract Surg. 2000 Feb;26(2):266-70.
23) Augsburger JJ, Affel LL, Benarosh DA. Ultrasound biomicroscopy of cystic 

lesions of the iris and ciliary body. Trans Am Ophthalmol Soc. 1996;94:259-
71.

24)	 	 Marigo	 FA,	 Esaki	 K,	 Finger	 PT,	 Ishikawa	 H,	 Greenfield	 DS,	 Liebmann	
JM, Ritch R. Differential diagnosis of anterior segment cysts by ultrasound 
biomicroscopy. Ophthalmology. 1999 Nov;106(11):2131-5.

25)   Rao SK, Padmanabhan P, Fogla R, Bhende MP. Ultrasound biomicroscopy of 
an intracorneal epithelial cyst. Cornea. 2000 Mar;19(2):249-50. 

26)  Marigo FA, Finger PT, McCormick SA, Iezzi R, Esaki K, Ishikawa H, Liebmann 
JM, Ritch R. Iris and ciliary body melanomas: ultrasound biomicroscopy with 
histopathologic correlation.

Arch Ophthalmol. 2000 Nov;118(11):1515-21.



OPHTHALMIC 
HISTORY

OPHTHALMIC 
HISTORY

History of Intraocular Lens
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The	 history	 of	 IOL	 has	 been	 exciting,	 often	 frustrating,	 but	 finally	
rewarding.  There have been abortive attempts at IOL implantation 
dating back to the early 18th century.  Cassamata, a Dresden 
ophthalmologist	was	the	first	to	attempt	an	IOL	implantation	in	1795.		
He inserted a glass lens through a wound in the cornea, only to see it 
fall to the back of the eye.
However, the modern era of IOL implantation is a by-product of World 
War II technology. Some of the British Royal Air Force Fighter planes 
had canopies made of polymer, trademarked as Perspex, which is a 
form of PMMA. Harold Ridley then on active duty noted that when 
Perspex was involved in traumatic injuries to the eye, there was good 
intra ocular tolerance to the foreign body.  In 1949, Ridley was inspired 
by the comment by a medical student who exclaimed while observing  
that he had forgotten to replace the diseased lens with a new one.  
Ridley fabricated a PCIOL with Perspex  (CQ Clinical Quality), which 
he implanted in London in November 1949.  This was the beginning of 
contemporary IOL surgery.
From	the	time	of	Ridley’s	first	lens	implantation	to	the	present	day,	the	
evolution of IOLs can be arbitrarily divided into six generations.
Generation Date Description

I 1949-1954 Original Ridley Posterior Chamber lens
II 1952-1962 Early Anterior Chamber lenses
III 1953-1975 Iris –supported lenses
IV 1963-1990 Intermediate Anterior Chamber lenses
V 1975-1990 Improved Posterior Chamber Lenses
VI 1990 to 

present
Modern capsular Posterior Chamber 
lenses and modern Anterior Chamber 
lenses
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Generation I (original Ridley Posterior Chamber Lens) (Fig 1to 3)

 Ridley’s original IOL was a biconvex PMMA disc designed to be 
implanted after ECCE.  Because of an error in optic calculation, the 
patient became highly myopic (-18.00D sphere –6.00D cyl x 120*) but 
the corrected VA was 20/60.  Ridley’s original lens had a diameter of 
8.32mm and weighed 112 mg in air and 70.4mg in water.  Compared 
with this a modern IOL weighs less than 4mg in water.
 Although many success were achieved, the long-term results were 
mostly disappointing because of downward decentration and posterior 
dislocation.  Moreover, the early IOLs were sterilized with quaternary 
ammonium surgical disinfection called cetrimide and remnants of the 
disinfectant adhered to the lens causing uveitis. Other complications 
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noted with the Ridley lens included secondary Glaucoma, idiosyncratic 
shallowing of AC and iris atrophy.  These various problems were 
attributed to the lens design and ultimately other areas besides the 
posterior	chamber	were	sought	within	the	eye	for	IOL	fixation.		However	
it is remarkable that Ridley’s choice of material has survived to this 
day for the manufacture of IOLs.
Ridley’s procedure was initially met with great hostility by several 
skeptical and critical ophthalmologists.  It is gratifying to note that 
Ridley had lived to experience the acknowledgement, respect and honor 
he so fully deserves for this innovation.He passed away on May 25th, 2001, 
just 6 weeks before his 95th birthday.

Generation II  (Early Anterior Chamber Lenses)
 Although many surgeons worked on the concept of anterior 
chamber lenses, Baron in France is generally credited as being the 
first	designer	and	implanter	of	an	AC	IOL	lens.		He	first	performed	this	
procedure	on	May	13,	1952.		It	took	many	modifications	of	the	haptic	
loop	configuration	and	the	lens	vaulting	characteristics	to	develop	an	
anterior chamber lens that allowed a reasonable prediction of long-
term success. This was achieved largely because of the advances in 
the lens design by Dr.Peter Choyce of England and later by Dr.Charles 
Kelman of New York. 

Generation III (Iris-Supported lenses)

Dr.	Devaki	Senthil	Kumar	-	History	of	Intraocular	Lens
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 The frequent dislocation of the Ridley lens and an unacceptably 
high rate of corneal decompensation associated with the Anterior 
Chamber lenses of the early 1950’s caused some surgeons to discontinue 
implantations of IOLs entirely.
 Cornelius Binkhorst in The Netherlands was an early advocate 
of	iris-supported	IOLs.	His	first	lens	was	a	four-loop	iris	clip	IOL	but	
he	 soon	noted	 the	 problems	 of	 iris	 chaffing,	 pupillary	 abnormalities	
and dislocation.  Binkhorst’s change from ICCE to ECCE and the 
introduction of his two-loop iridocapsular IOL in 1965 were important 
advances	in	both	the	IOL	design	and	the	mode	of	fixation.		It	set	the	
stage for modern posterior chamber implantations.
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Generation IV (Intermediate – Anterior Chamber lenses)

 
	 The	problems	of	 tissue	 chafing	and	difficulties	 in	 correct	 sizing	
associated with rigid IOLs were addressed by the development of AC 
IOLs	with	more	flexible	loops,	or	haptic	(footplate)	fixation.		Increased	
attention was given to anterior posterior vaulting characteristics of 
IOLs, which  reduced the incidence of intermittent touch and uveal 
chafing	problems.	Tumble	polishing	of		IOLs,	particularly	single	piece	
PMMA lenses provided a rounded ,”tissue friendly”  surface at points 
of haptic contact with delicate uveal tissues.  Single-piece IOLs with 
a foot plate design are much easier to explant than IOLs with round, 
small diameter loops of either closed- or open design.
Generation V (improved Posterior Chamber Lenses)

Dr.	Devaki	Senthil	Kumar	-	History	of	Intraocular	Lens
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The return to Harold Ridley’s original concept of IOL implantation in 
the posterior chamber occurred after 1975.  John Pearce of England 
implanted	the	first	uniplanar	posterior	chamber	lens	since	Ridley.		It	
was a rigid tripod design with the two inferior feet implanted in the 
capsular bag and the superior foot in front of the Anterior capsule and 
sutured to the iris.  Steven shearing of Las Vegas introduced the ‘J-
loop’.  William Simcoe of Tulsa introduced the C-loop and Eric  Arnott 
of London was an early advocate of one piece, all-PMMA PC IOL.
As noted previously, Cornelius Binkhorst was one of the pioneers in 
the return of ECCE procedure.  It was learned after experiences that 
securing	both	loop	in	the	lens	capsular	sac	is	the	only	type	of	fixation	in	
which the IOL contact with Uveal tissues is avoided.  Biconvex lenses 
provided a symmetrical stretch to minimize PCO .   
Later,	although	Phacoemulsification	was	promoted	originally	because	
it required only a small wound, it became clear that if an IOL were to be 
inserted, the wound would have to be enlarged and thus non ultrasonic 
surgical	methods	were	refined.	But	ultimately	a	compatible	lens	was	
designed	to	match	the	phacoemulsification	and	the	wound	size	so	that	
the implantation of IOLs was easier.

Generation VI – Modern Capsular Lenses- rigid PMMA, soft 
foldable and modern anterior chamber.

The evolution from a can opener towards capsulorrhexis was initiated 
by Binkhorst .Hydro dissection was a term coined by Faust in 1984.  
Improved small incision surgical techniques and IOL designs  resulted 
in a natural evolution towards foldable lens.
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Foldable IOL Technological Achievements
1984 Silicone IOL developed
1984 Hydro gel developed
1990 First Silicone IOL approved by FDA 
1994 First Acrylic IOL approved by FDA
The various ultramodern designs of AC IOL of  kelman Choyce designs 
developed for both Aphakic and phakic implantations belong to 
generation VI.

Later innovations

1. Square, truncated optic edge to minimize pco
2. Hydrophobic single piece acrylic design
3. New injector systems
4. Multifocal, toric, pseudoaccomodative lenses 
5. Phakic IOLs 
6. Aspheric IOL, Blue block IOL
7. Light adjustable lens 
Conclusion
Although a large spectrum of lenses is available today, the choice of 
IOL still depends on a surgeon’s personal preference based on multiple 
factors personalized to each individual.
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 Today the medical services have become much advanced and 
have come within the reach of a common man unlike yester years. 
The population of doctors has substantially increased, resulting in 
establishment of many hospitals. Equally the public awareness on 
various diseases, the methodology of treatment, the quality of medical 
service is good.  Hence the expectations of the patients from the doctors 
and the hospitals are very high since the cost of medical services has 
gone up, supported by various insurance packages.
 In this context the following basic aspects are looked upon by the 
patients as very essential when they go to a hospital.

Keeping up Appointment Timings
 As time is very precious for everybody, they expect the doctors 
to adhere to their appointment timing. Very often many doctors come 
late, resulting in the patients getting frustrated. Also this causes lot 
of hardship to patients who are aged and cannot sit for a long time 
and also to patients suffering from critical illness like high fever, sever 
pain, etc. 
 The doctors should avoid giving appointments if they have any 
preoccupation, like meetings, family functions etc, wherein they 
are not sure of their timings so that patients need not have to wait 
indefinitely.				

Hatsun	Agro	Product	Ltd.,	5A,	Vijayaraghava	Road,
T.Nagar,	Chennai	-	600017
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Creation of Patient History Card
 The doctors must maitain a personal history card for each patient 
who visits them so that their health record can be tracked. Normally 
for such patients the doctors use their memory and treat them  

Quality of reception Staff 
 The reception staff must be well trained in handling the patients 
in terms of attending the patients  with politeness and  giving them 
correct guidance.
 They should send the patients in the order of appointment, except 
in case of emergency.
 Also in the case of old patients they should keep the history card 
of the patient ready and send them to the doctor with the same which 
will save doctor’s time. 
 More importantly the staff in the reception should avoid indulging 
in unnecessary gossip without attending the patients.  

Hygiene: 
 The hospital should be spic and span. Cleaning at regular intervals 
is required especially the wash rooms.
 All the staffs including the ward boys and house keeping boys 
should be trained in personal hygiene and they should be neatly dressed 
and behave in such a way that it will boost the image of the hospital.
Preferential Treatment:

 Doctors must avoid giving preferences to close friends, relatives 
while other patients are waiting on an appointment, except in case of 
emergency. It is better for the doctor to have separate timing for them 
so that it is mutually advantageous and not disturbing other patients 

Lengthy Conversation with Patients:
 Very often some patients take much of the doctors time in discussing 
irrelevant issues. This causes hardship to other patients. Hence doctors 
must discourage such practice among their patients unless it is required 
for the treatment to be undertaken. 
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Showing Emphathy to Patients:
 Doctors should be empathetic to the patients, thereby enabling 
them to feel free in disclosing the nature of their illness.

Transparency in Treatment:
 Doctor should inform the patient the exact nature of illness and 
also the line of treatment being undertaken. In the event the doctor 
feels that he/she may not be able to handle a particular case, then they 
should be open enough to refer to the specialist and should not continue 
with the treatment.
 Doctors must avoid taxing the patients by asking them to undergo 
certain test/s which are not required for a particular illness and the 
treatment.

Clear Communication: 
 The doctors must personally explain clearly the dosage and the 
timing of medicine to be taken. In many cases the prescription is written 
by the doctors and the same is explained by the untrained staffs that 
results in certain complications  

Qualities of a Doctor from Patients Perspective:
• Empathetic
• Time Conscious
• Listening
• Caring
•	Communicative	-	Be	specific
• Reachable
• Transparent 
•  Directive-to give correct direction- not to misguide the patient 
• Service minded and not money minded

Mr.	R.	Narasimha	Kannan	-	Patient’s	Expectations	from	a	Doctor
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Questions:

a. What is the diagnosis? 

b. How would you treat this condition? 

c. What other condition(s) may this patient suffer from?

Ophthalmic Quiz
Dr. Kalpana Suresh M.S, Frcs (Glasg)

Professor	&	Senior	Consultant,
Sri	Ramachandra	Medical	College	&	RI
Sri	Ramachandra	University,	Porur,	Chennai-116

This 45 year-old man complained of bilateral ocular 
irritation which failed to respond to topical antibiotics 
prescribed by his family doctor. 

Answers:

1.   Superior limbic keratoconjunctivitis (SLK). 
 The pictures show bilateral upper bulbar conjunctival hyperaemia. 
SLK	 is	 an	 uncommon	 inflammatory	 disease	 of	 the	 ocular	 surface	
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Congratulations!	 Dr.	 Arthi	 Dwarakanath,	 Resident,	 The	 Eye	
Research	 Foundation,	 	 Vijaya	 Hospital,	 is	 the	 winner	 of	 the	
quiz	 published	 in	 the	 March	 2008	 issue	 of	 the	 TNOA	 Journal.	
We	 appreciate	 and	 welcome	 her	 success.	 We	 solicit	 more and 
more eager participation from post graduates of various 
Institutes.

which typically affects the middle-aged adults (common in females 
than males). The other signs seen in this condition include: superior 
corneal	 micropannus,	 superior	 palpebral	 papillae	 and	 filamentary	
keratitis.

2.		In	mild	cases,	only	artificial	tear	supplements	are	needed.	In	severe	
cases, the following options may be used: 

 • application of dilute silver nitrate to the superior bulbar and tarsal 
conjunctiva 

 • mechanical scrapping 
 • thermal cautery to the superior bulbar conjunctiva 
 • bandage contact lens 
 • resection or recession of the superior bulbar conjunctiva 
3.  It is estimated that 50% of patients have abnormal thyroid function 

such as hyperthyroidism. Thyroid function test is recommended in 
these patients.
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QUIZ

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

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

Consultant	Ophthalmologist,Sankara	Eye	Hospital,	
Madurai	–	Rajapalayam	Highway,	Krishnankoil	–	626	190.	
e-mail	–	kbalaji36@hotmail.com



A Case of Visual Loss in Pregnancy Due to 
wernickes Encephalopathy-Case report
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M.(Neurology)
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ABSTrACT;
 A pregnant woman with history of hyperemesis came to us with 
complaints of sudden painless visual loss, both eyes. Her fundus 
showed disc edema and retinal hemorrhages. She also had ataxia, in-
coordination, and sluggish pupils and gaze evoked nystagmus. Based on 
the	history	and	the	clinical	findings,	she	was	treated	with	intravenous	
injection of thiamine followed by slow IV infusion of multivitamin. 
Within two days she showed dramatic response with recovery of 
vision and improved in co-ordination. Clinically she was diagnosed 
to be suffering from Wernickes Encephalopathy (WE), a  neurological 
condition	due	to	Thiamine	deficiency.	WE			is	common	in	alcoholics,	and	
can also occur rarely in patients with malignant tumour, gastric  bypass 
surgeries, hyperalimentation, in patients on hemo dialysis, peritoneal 
dialysis, lactating mothers and pregnant women with hyperemesis 
gravidarum.
 This condition requires high index of suspicion to recognize it and 
once diagnosed it can be treated easily.
 Key words - Wernickes Encephalopathy (WE), hyperemesis 
gravidarum, thiamine.

Introduction:
	 WE	is	an	acute	neuro	psychiatric	condition	due	to	deficiency	of	the	
essential vitamin Thiamine. It is common in alcoholics and in diseases 
causing malnutrition and malabsorption. It occurs as a classical triad 
of   confusion, ataxia, and nystagmus or a variety of ocular features 

CASE REPORTCASE REPORT
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which can occur singly or in combination. The acute stage can manifest 
as WE and the chronic phase in the same syndrome occurs as Korsakoff 
psychosis.
	 Hyperemesis	gravidarum	is	common	in	first	trimester	of	pregnancy	
and if it is associated with more than 5% of weight loss, dehydration, and 
ketonuria, the patient should be hospitalized. Very severe cases may 
combine with liver and kidney dysfunction and psychological problems 
like Korsakoff psychosis and may even lead to death of the patient 
and the fetus. Ophthalmologists   should be aware of this condition 
as they may be asked to give opinion for the complaints of visual loss, 
ophthalmo paresis, papillitis, and rarely papilloedema. If detected 
early, it is easily treatable and also reversible. If left untreated, WE 
may progress to coma and death.

Case report:
	 A	 28	 year	 old	 pregnant	 woman	 with	 five	 months	 amenorrhea	
was admitted to the emergency ward with the complaints of inability 
to stand and blurring of vision, both eyes. Few days ago she started 
developing unsteadiness while walking, inability to stand or walk 
without support and blurring of vision   for which she was treated 
in	a	 local	clinic	with	IV	fluids..	As	her	symptoms	worsened,	she	was	
admitted into our hospital.
  The patient was conscious and oriented at that time. Her higher 
functions were normal. She gave history of persistent vomiting atleast 
4-5 times a day for the past three months with reduced food intake. Her   
blood pressure, pulse rate, vital signs were normal. She was anaemic 
and icteric.
 Examination of her anterior ocular structures and IOP were 
normal. Her visual acuity was only perception of hand movements. Her 
pupils were equal and about 4mm in size and were reacting sluggishly 
to light. Extra ocular movements were present in all directions, and 
gaze evoked nystagmus was present bilaterally. Fundus examination 
showed bilateral disc edema with mild pallor  and multiple peripapillary  
retinal hemorrhages. She never had hypertension or any clotting 
disorder which may have caused retinal hemorrhages.
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Examination of the spinal motor system showed   hypotonic lower limbs 
and	deep	tendon	reflexes	were	sluggish.	Cerebellar	system	examination	
showed	intention	tremor,	finger	nose	in	coordination,	dysdiadokinesia	
and bilateral gaze evoked nystagmus, stance and gait ataxia. Her 
gait was ataxic, with swaying to either side. She could walk only with 
support.
 Her   haemoglobin was 8gms and total bilirubin was 2.2mg%. 
Ultrasound examination of the abdomen showed live single fetus .All 
other investigations were normal. MRI of the brain showed   hyper 
intense lesion of the mammilary bodies and the periaqueductal grey 
matter.
	 Based	on	 the	history	and	clinical	findings	she	was	 treated	with	
IV injection of thiamine followed by slow intravenous infusion of 
multivitamins three times a day. Two days after this her vision was 6/6 
and  in-coordination had improved. The fundus pictures taken at the 
time	are	shown	 in	fig.1a	and1b.	FFA	was	performed	 	 	which	showed	
blocked	fluorescence	due	to	hemorrhages	.MRI	is	shown	in	fig	.2	and	3.
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	 The	treatment	was	modified	to	once	a	day	intramuscular	injection	
of B complex and also Oral supplements after one week .The fundus 
pictures taken ten days after the treatment was initiated are shown 
in	fig.4a	and	4b.	It	showed	decrease	in	the	size	of	hemorrhages,	and	
the disc edema was also resolving. The pupils were reacting to light 
normally and nystagmus disappeared. However, ataxia and mild in co-
ordination were persistent even after two weeks of follow up which will 
take long time to disappear.

DISCuSSION;
	 Deficiency	 of	 the	 essential	 vitamin	 	 thiamine	 is	 responsible	 for	
the symptom complex manifested in Wernickes –Korsakoff syndrome 



June 2008 107Dr.C.L.Chitra,	-	A	Case	of	Visual	Loss	in	Pregnancy	Due	to	Wernickes

and any condition resulting in a poor nutritional state increases the 
risk. The daily recommended intake of vitamin thiamine is 5mg   and 
in pregnancy 15mg.The body can store25-30 mg which can be depleted 
within 2-3 weeks of   decreased intake.
 Thiamine is converted into the active form thiamine pyrophosphate 
in neuronal and   glial cells. It serves as a cofactor for several enzymes 
including transketolase, pyruvate dehydrogenase, alpha keto glutarate 
in glucose metabolism. The main functions of these enzymes in  the 
brain is lipid (myelin sheath), and carbohydrate metabolism, aminoacid 
production etc.,
 The main consequence of these metabolic changes is the loss of 
osmotic gradients across the cell membranes with resultant disruption 
of the blood brain barrier. There is also decreased alpha keto glutarate  
dehydro genase activity, with increased astrocyte lactate and pyruvate 
accumulation, increased glutamate and nitric oxide, DNA fragmentation, 
free radical production and breakdown of blood brain barrier.                                                                
	 During	the	early	stage	of	thiamine	deficiency,	the	areas	of	the	brain	
which has the highest content will demonstrate cellular impairment 
and injury. Acute lesions show new hemorrhages with some spongiosis 
and chronic lesions shoe swelling of astrocytes, odema, minimal loss of 
neurons,	decrease	in	myelinated	fibres,	reactive	astrogliosis,	prominent	
vessels due to swelling and hyperplasia.
 The patients with suspected WE may complain of painless visual 
abnormalities, diplopia, and strabismus .The classical triad is present 
only in 16-38% of patients. The diagnosis is made most reliably on the 
basis of the following ocular abnormalities which can occur singly or in 
combination.
1. Nystagmus- vertical or horizontal
2. Weakness of lateral rectus, which can be bilateral and asymmetric.
3. Weakness or paresis of conjugate gaze.
4. Retinal hemorrhages.
5. ptosis,complete loss of ocular movements, miosis
6. Optic neuropathy and rarely papilloedema.
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 Ophthalmoparesis can be explained by lesions affecting abducens 
nuclei and eye movement centers in the pons. Ataxia is explained by 
damage to superior vermis of the cerebellum. The amnestic component 
seen in Korsakoff psychosis is related to damage to the diencephalons 
including the medial thalamus and connections in the medial temporal 
lobes and amygdala.
	 In	 the	 acute	 stage	 of	 the	 disease	 cerebral	 blood	 flow,	 cerebral	
oxygen and glucose consumption are reduced dramatically causing 
ischemic damages to the endothelium resulting in hemorrhages and 
optic neuropathy. The reduced level of the enzyme transketolase , a 
thiamine dependent enzyme also predisposes to retinal hemorrhage.
 The osmotic instability across the membranes   is responsible for 
the disc edema.
 The diagnosis is purely by history, clinical features in patients with 
high	risk.	WE	is	a	clinical	diagnosis,	as	there	is	no	specific	laboratory	test	
available,	no	specific	abnormalities	have	been	detected	in	the	CSF,	brain	
imaging, electro encephalo gram or evoked potentials. The presumptive 
diagnosis	can	be	confirmed	by	detecting	blood	thiamine	concentration	
or by measuring the red blood cell   transketolase   activity.
	 MRI	is	considered	the	most	valuable	method	to	confirm	a	diagnosis	
of	WE	.It	has	a	sensitivity	of	only	53%	and	a	high	specificity	of	93%	which	
can be used to rule out the disorder. MRI shows typically an increased 
T2 signal, bilaterally symmetrical   in the para ventricular regions of 
thalamus, hypothalamus, mamillary bodies, the peri aqueductal region, 
the	floor	of	the	fourth	ventricle	and	midline	cerebellum.
 WE is a medical emergency and in patients with suspected 
disorder, treatment is started with a minimum of 500 mg of thiamine 
hydrochloride dissolved in 100 ml of normal saline given by infusion, 
over  a period of 30 minutes 3 times per day for 2-3 days. If there is 
good response, 250 mg is given IV or IM   for 3-5 days until clinical 
improvement ceases.
	 WE	is	confirmed	by	the	dramatic			response	of	the	neurological	signs	
to parenteral thiamine. Thiamine administration halts the progression 
of the syndrome and reversal of the brain lesions, provided irreversible 
structural changes have not occurred. One important caution   is to 
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administer thiamine before   administering glucose because glucose will 
precipitate WE as it depletes thiamine. With thiamine administration 
ocular paralysis and gait disturbance will improve within several hours 
to several weeks.
 In the present case the pregnant woman had nausea and vomiting 
for more than 2 months. She presented   with end gaze nystagmus, 
ataxia,	 ocular	 findings	 like	 disc	 edema,	 retinal	 hemorrhages,	 optic	
neuropathy, and blurring of vision which dramatically improved within 
2 days of thiamine administration. Her fundus pictures taken after 10 
days	is	shown	in	fig.2	.Moreover	the		MRI	features	of	the	patient	also	
correlated	well	with	the	diagnosis	of	WE.MRI	picture	shown	in	fig.3.
 Nausea and vomiting also became less frequent with the onset 
of sixth month of pregnancy, the dietary intake improved along with 
multivitamin supplementation, the patient showed marked improvement  
in the ocular, neurological dysfunction. As WE is deadly   when left 
untreated, the early recognition is important. Here Ophthalmologist   
has an important role to play by helping in the diagnosis, treatment 
and follow up of the patient.
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Introduction:
 Chemical burning of the external eye by a strong acid or alkali often 
results in symblepharon formation despite conventional therapy. 

Case report:
 A 19-year-old male came with h/o chemical injury in right eye 
14 yrs ago. He had total symblepharon involving lateral 2/3rd of right 
upper lid along with corneal leucoma involving superior 2/3rds with 
vascularisation (Figure 1). 

Fig.1:	Symblepharon	of	right	upper	eyelid

 Extraocular movements were limited in the right eye due to 
symblepharon. We excised the symblepharon and covered the raw areas 

Associate	Professor	&	Senior	Consultant,	Sri	Ramachandra	medical	College	&	RI	
Sri	Ramachandra	University,	Porur,	Chennai
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with conjunctival and limbal stem cell graft from the contralateral eye. 
A sterile plastic sheet was interposed between upper lid and bulbar 
conjunctiva deep inside the upper fornix, anchored by means of a 6’0 
silk suture, which was brought outside onto lid surface (Figure 2). 

Fig.2:	Plastic	sheet	interposed	between	the	lid	and	the	bulbar	conjunctiva

 This was done to prevent adherence of the graft onto the bulbar 
and fornicial conjunctiva and recurrence of symblepharon. The sheet 
was left for 2 weeks and removed. The graft was healthy. The patient 
was followed up one year after surgery (Figure 3). 

Fig.3:	Post-operative	view	with	no	symblepharon
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 There was no recurrence. The extraocular movements were full. 
Penetrating keratoplasty has been planned in this patient. This is an 
inexpensive but effective method of treating symblepharon without 
using symblepharon ring. 

Discussion:
 Dry eyes and symblepharon formation with trichiasis usually 
prevent successful PK and restoration of vision. In more extensive 
burns and in children, lining the inner eyelids and fornices with a thin 
flexible	plastic,	such	as	plastic	food	wrap	which	can	be	sutured	in	place	
and left for two weeks is very effective. Plastic wrap is used to line the 
palpebral surface by placing one end in the fornix and draping the sheet 
over	the	palpebral	surface,	eyelid	margin	and	skin.	The	protective	film	
is anchored by mattress sutures that pass through the end that is in 
the fornix, the full thickness of the eyelid and the end that is on the 
skin. The plastic wrap is left in place until the acute episode is over. In 
general plastic wrap is better tolerated in children and young adults 
than a symblepharon ring and bandage soft contact lens. 
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Transpupillary Thermotherapy for Circumscribed 
Choroidal Hemangioma

Dr. Parag K. Shah, DNB, Dr. V. Narendran, DNB

Abstract:
 A 43 year old male with a circumscribed choroidal hemangioma 
(CCH) was treated with transpupillary thermotherapy (TTT). Outcome 
was measured with pre and post treatment fundus photography, B scan, 
best corrected visual acuity (BCVA) and optical coherence tomography. 
At three month follow up, treatment with only one sitting of TTT lead 
to regression of CCH with complete resolution of foveal exudative 
detachment and improvement in BCVA from 6/36 to 6/6p. 

Key words:
 Juxta papillary, circumscribed choroidal hemangioma, 
transpupillary thermotherapy

Introduction:
 Choroidal hemangioma is a benign vascular tumor of the choroid 
which can be diffused or circumscribed. Diffuse type is associated 
with Sturge Weber syndrome while the circumscribed type is usually 
not associated with any systemic or local anomalies. Circumscribed 
choroidal hemangioma (CCH) is composed of endothelium lined vascular 
channels that involves the choroid in full thickness. It occurs between 
second and fourth decade usually at the posterior pole. Asymptomatic 
cases can be observed while symptomatic cases need to be treated. In 
symptomatic cases, loss of vision is usually due to foveal exudative 
detachment. The various treatment options available are laser 
photocoagulation, cryotherapy, transpupillary thermotherapy (TTT), 
vitrectomy and photo dynamic therapy (PDT). We report a case of CCH 
successfully treated with TTT with optical coherence tomography (OCT) 
documentation of resolution of foveal detachment.  
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Case report:
 A forty-three year old male presented with defective vision in left 
eye (LE) of one year duration. His best corrected visual acuity (BCVA) 
for LE was 6/36. Fundus examination revealed a subretinal orange-red 
lesion	supero-temporal	to	the	disc	about	4-5	disc	diameter	in	size	(figure	
1a) with surrounding serous detachment involving the fovea. OCT also 
showed	large	exudation	of	the	macula	(figure	2a).	B-scan	showed	the	mass	
lesion	with	moderate	to	high	internal	reflectivity	suggestive	of	CCH.	The	
maximal	basal	diameter	was	7.6	mm	and	thickness	was	3.2	mm	(figure	
3a).	Fluorescein	angiography	revealed	early	hyper	fluorescence	with	a	
fine	lacy	pattern	within	the	mass	lesion	with	leakage	in	the	late	phase	
(figure	4).	

Figure	1a:	Fundus	photograph	of	left	eye	showing	circumscribed	choroidal	hemangioma	
(white	 arrow)	 and	 exudative	 macular	 detachment	 (black	 arrow).	 Figure	 1b:	 Fundus	
photograph	of	 same	eye	post	TTT	shows	scarring	over	 the	hemangioma	 (white	arrow)	
with	resolved	macular	detachment.

Figure	2a:	OCT	image	of	left	eye	showing	massive	exudative	detachment	over	fovea.	Figure	
2b:	Post	TTT	image	of	 the	same	eye	showing	totally	resolved	detachment	with	normal	
foveal	contoure.
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 As the lesion was well away from the fovea, TTT was advised 
and done with diode red laser (Oculight SLx, Iridex Co., CA, USA) 
through indirect ophthalmoscopic delivery system. Nine overlapping 
supra-threshold burns were applied having the power of 450 mW 
and one minute duration for each spot till faint retinal whitening was	

obtained. At three month follow up the BCVA of LE improved to 6/6p and 
no	repeat	treatment	was	given.	The	lesion	became	atrophic	(figure	1b)	and	
the associated exudative detachment over fovea was completely resolved 
(figure	2b).	The	height	of	the	CCH	had	reduced	to	2.3	mm	on	B-scan	(figure	
3b).

Figure	3a:	B	scan	picture	of	left	eye	showing	mass	lesion	with	moderate	to	high	internal	
reflectivity and 3.2 mm apical diameter. Figure 3b: B scan picture of the same eye with 
reduced	height	post	TTT.	

Fig. 4: Fluorescein angiography revealed early hyper fluorescence with a fine lacy pattern 
within	the	mass	lesion	with	leakage	in	the	late	phase.	
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Discussion:
TTT uses 810-nm diode laser infrared radiation with a long pulse 
duration, large spot size, and low irradiance. The diode laser delivers 
low-dose heat to the deeper layers of the retina and choroid, inducing 
tumor	vessel	obliteration	and	resorption	of	subretinal	fluid.	The	retinal	
pigment epithelium (RPE) absorbs only about 12% of the coherent 
infrared light at the 810-nm frequency (i.e. more diode laser light than 
argon laser light penetrates the RPE into the choroid, and the focus 
of the thermal damage lies mainly in the uvea). The technique uses a 
wide diode laser beam diameter (2–3 mm) with a long exposure time 
per application (1 minute for each spot) and low irradiance (800–1,200 
mW).	In	1999,	Othmane	et	al	first	used	TTT	as	a	secondary	treatment	
in	 a	 case	 of	 CCH,	 after	 subretinal	 fluid	 failed	 to	 resolve	 following	
conventional laser photocoagulation. Subsequently, Garcia-Arumi 
et al introduced TTT as a primary treatment for CCH. It produces 
optimal heat penetration and not the coagulative effect generated by 
the conventional laser. Temperature in the retina and RPE is raised by 
approximately 40–45°C following TTT, instead of the > 65°C following 
conventional laser photocoagulation. Therefore, TTT delivers low-dose 
heat to the deeper layers of the retina and choroid, inducing sclerosis of 
the vascular channels, and resulting in tumor regression and resolution 
of	the	associated	fluid	in	CCH	patients.	Our	case	also	had	a	very	good	
outcome after only one sitting of TTT. 
TTT has been replaced by PDT for subfoveal lesions as TTT causes 
scarring of the over lying retina. But it can be successfully used in 
juxtapapillary or parafoveal tumors, as seen in our case. PDT also has 
been	shown	to	be	beneficial	in	these	cases	but	delayed	treatment	effect	
like choroidal atrophy can lead to visual loss later. Thus TTT is very 
effective in treatment of peripapillary and juxta papillary CCH and 
has a clear cut advantage over PDT as it is quicker, non-invasive and 
much cheaper.
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PROBLEMS &
SOLUTIONS

 A 31 years old woman came to us with complaints of sudden loss of 
vision in both eyes of one day duration. The loss of vision was painless 
and not associated with any other relevant positive history. She gave 
a history of neurological problem two years back, during which time 
she	had	difficulty	in	walking.	MRI	brain	and	cervico-vertebral	dynamic	
study scan done at that time showed mobile Atlanto-Axial Dislocation 
with severe cervico medullary compression and signal intensity changes 
in the spinal cord. Arrested minimal hydrocephalus was present. She 
underwent foramen magnum decompression and posterior fusion 
with rib graft and sub laminar C2-3 bilateral DRUMMOND WIRE 
stabilization.	 Following	 surgery,	 her	 difficulty	 in	 walking	 improved	
and she could walk normally within 2 weeks time. After the surgical 
treatment, she had regular follow up with adequate physiotherapy and 
she did not have any other deformity.
 When she reported to us with sudden loss of vision both eyes, her 
examination	revealed	the	following	findings:

1. Vision OU - HM only.
2.	Pupillary	reflexes	OU	were	minimally	sluggish,	suggestive	of	minimal	

relative afferent pupillary defect (RAPD). But this amount of minimal 
RAPD could not be correlated with severe visual loss.

3. Flash VEP was done, which showed delayed P2 latency in both eyes. 
P2 latency of OD was 135 milli seconds and P2 latency of OS was 150 
milli seconds.
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4. MRI of brain using axial T1 FLAIR, T2 FRFSE, sagittal T2, coronal 
T2 FRFSE and axial diffusion, showed dilated third and lateral 
ventricles. There was minimal periventricular hyper intense signal. 
Patchy hyperintense signal was seen in frontal white matter. There 
was diffuse thinning of corpus callosum.  Both optic nerves displayed 
normal signal.

5. Her anterior segment examination, ocular movements and posterior 
segment examination were within normal limits. There was no 
evidence of optic atrophy.

6. Her VEP and MRI scan pictures are herewith attached.
7. Her complete hemogram, investigations for diabetes mellitus, 

hypertension, cardiovascular status and autoimmune diseases were 
all within normal limits. Her 4 vessel cerebral Doppler and MRA were 
also normal.

8. CSF pressure measurement and CSF analysis for menigitis were 
within normal limits.

9. CT – PNS was also normal with no evidence of sinusitis.
10.We have done clinical tests to rule out malingering, like low power 
lens	vision	test,	prism	test,	face	line	perimetry	test,	menace	reflex	test	
and making the patient walk without support in an unaccustomed 
place. They were all negative. 

The doubts that we would like to clarify are :
1. What is the cause of such severe and sudden  visual loss?

2. How do you explain minimal RAPD only and normal looking optic 
nerve head with such severe visual loss?

3. How can her VEP be only minimally abnormal with just delay in P2 
latency and near normal amplitude?

4. What is the treatment you would suggest, based on your diagnosis?
 Is it medical or surgical?
5. Would you consider ventriculo peritoneal shunt because of MRI 
findings	 of	 dilated	 lateral	 and	 third	 ventricles	 as	 the	 ventricular	
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dilatation	is	significantly	more	when	compared	to	previous	CT	scan	
– brain done 2 years back. 

6. We do not suspect malingering in this case. Would you suspect 
malingering	and	do	any	further	test	to	confirm	or	rule	out	the	same?

7.  Bilateral acute retrobulbar neuritis or chiasmal neuritis may not 
be possible because of minimal RAPD only. But do you consider this 
possibility and suggest treatment for Retrobulbar  neuritis? 

Visual Evoked Potential
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MrI Brain And Orbits

MrI Brain
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Dr. Ambika .S
1. I suspect retrobulbar neuritis as the cause for the vision loss .
2. I would not comment the pupil to have RAPD when both the eyes 

vision is HMCF, but would agree that they can be sluggishly reacting 
to light.

Retrobulbar neuritis can have a normal appearing optic nerve head 
with this severe vision loss .

3. VEP shows delayed latency which is a feature of Retrobulbar 
neuritis.

4. I would like to get blood complete haemogram, infective, autoimmune 
workups, sarcoid  workup in addition to a CSF analysis. If there is 
no evidence of infection, we can try a course of intra venous methyl 
prednisolone  therapy with short course  of oral steroids.

5. There is no disc edema or false localizing signs to say that ventricular 
dilatation can cause the problem. So from ophthalmic point of view, 
we can’t advise for a shunt, unless there is documented increase in 
CSF pressure on LP.

6.  I feel it is unlikely to be malingering.
7.  I do not agree with the term minimal RAPD. If both eyes have 

sluggishly reacting pupil there is a possibility of retrobulbar neuritis, 
I will treat it as  the same.

Dr. r. raveendran,

1. Since the patient had mobile Atlanto-axial dislocation 
2 years back with severe cervico medullary compression 
with resultant descending motor disturbance, I would 
suspect the following sequence of events as the cause 
of severe and sudden visual loss in both eyes. The patient might 
have developed redislocation of Atlanto-axial junction resulting in 
compression of aqueduct of sylvius with development of obstructive 
hydrocephalus causing dilatation of third and lateral ventricles. 
Sudden exaggeration of Atlanto-axial dislocation with rapid dilatation 
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of third ventricle can cause chiasmal compression by the dilated third 
ventricle, resulting in severe sudden visual loss in both eyes, without 
positive visible optic nerve head changes. Absence of papilloedema 
is against the above concept, but papilloedema in the presence of 
obstructive hydrocephalus could be possible if there is obliteration of 
sub arachnoid space around the optic nerve head due to congenital or 
acquired conditions. 

2. RAPD is a comparatively sluggish pupillary reaction in one eye due 
to a conduction defect in that optic nerve when the other eye and its 
optic nerve conduction are normal. In this case, I would hesitate to use 
the	term	RAPD.	Sluggish	pupillary	light	reflex	in	both	eyes	could	be	
suggestive of delayed conduction in both optic nerves or at chiasmal 
level.	 Since	 the	 final	 chiasmal	 compression	 event	 could	have	 been	
sudden,	minimal	sluggish	pupillary	light	reflex	is	possible.	

3. The same explanation as in 2 is suggestive of sudden ischaemia at 
chiasmal level causing minimal VEP changes, rather than an infarction 
or	severe	inflammation	which	can	cause	gross	VEP	abnormalities.

4 and 5. With the above suspected sequence of events, I would repeat 
MRI	 of	 the	 cervical	 Atlanto–axial	 region	 to	 confirm	 redislocation	
and cervicomedullary compression. If MRI of the cervical region is 
positive for redislocation of Atlanto–axial junction, I would suggest 
ventriculoperitoneal shunt as an emergency procedure because 
there is already very gross dilatation of lateral and third ventricles 
suggestive of aqueduct of sylvius obstruction. If MRI of the cervical 
region is negative, I would consider systemic anti-oedema measures 
and pulsed steroid therapy as an attempt to treat chiasmal neuritis 
as well. 

6. Malingering is unlikely because of 
 a) Negative malingering tests
 b) Previous history of Atlanto-axial dislocation
 c)  History of surgery for Atlanto-axial dislocation
 d)  Possibility of redislocation of Atlanto-axial junction
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	 e)		Positive	MRI	finding	of	dilated	third	and	lateral	ventricles.
 f) VEP abnormalities.
7. If MRI of the cervical region shows redislocation of Atlanto-axial 

junction, I would not consider retro-bulbar neuritis, but if MRI of the 
cervical region is negative for redislocation of Atlanto-axial junction, 
bilateral acute retro bulbar neuritis or chiasmal neuritis is a possible 
diagnosis. A therapeutic trial of systemic pulsed steroid therapy as 
per the recommendation of ONTT would be appropriate only in cases 
of negative cervical MRI. 

 

ArC report

The tremendous activities of ARC under the leadership of Dr. Kandaiah are: 

20th September 2008  —   CME at Ooty

11th October 2008  —   CME at Dindugal

17th-19th October 2008  —   Maharashtra State Ophthalmic association 
meeting at Aurangabad.

	 	 	 	For	the	first	time	a	45	min.	session	was	
conducted by TNOA at MOS.
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Journal review
Dr. Venkata Madhavi

Vishnu	Eye	Clinic,	F-193,	Anna	Nagar	East,	
Chennai	-	600	102

AJO – May 2008 
Sutureless Amniotic Membrane Transplantation for Partial Limbal 
Stem	Cell	Deficiency	
Top of Form 
Ahmad Kheirkhah, Victoria Casas, Vadrevu K. Raju, Scheffer C.G. 
Tseng 
Bottom of Form 
 This article evaluates the results of sutureless amniotic membrane 
(AM)	 transplantation	 using	 fibrin	 glue	 for	 reconstructing	 corneal	
surfaces	with	partial	limbal	stem	cell	deficiency	(LSCD).	Eleven	eyes	
of nine patients that had LSCD with 120 degrees to almost 360 degrees 
of	 limbal	 involvement	 underwent	 superficial	 keratectomy	 to	 remove	
the conjunctivalized pannus, followed by AM transplantation using 
fibrin	glue.	Additional	sutureless	AM	patch	was	used	in	seven	patients,	
and mitomycin C was applied on the cornea in four eyes and during 
fornix reconstruction in seven eyes. The surgery was repeated in three 
eyes for residual pannus. No complication was noted regarding initial 
or	repeated	uses	of	fibrin	glue.	AM	transplantation	using	fibrin	glue	
appears to be a safe and effective method of restoring a stable corneal 
epithelium for cases with partial LSCD. This approach avoids the need 
of transplanting limbal epithelial stem cells. 
 Clinical Features of Cytomegalovirus Anterior Uveitis in 
Immunocompetent Patients 
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Top of Form 
Soon-Phaik Chee, Kristine Bacsal, Aliza Jap, Su-Yun Se-Thoe, Ching 
Li Cheng, Ban Hock Tan 
Bottom of Form 
 This article describes the clinical presentation of cytomegalovirus 
(CMV)	anterior	uveitis	in	human	immunodeficiency	virus	(HIV)-negative	
patients. HIV-negative patients with anterior uveitis associated with 
elevated intraocular pressure (hypertensive anterior uveitis) had their 
aqueous analyzed for viral deoxyribonucleic acid by polymerase chain 
reaction, and their records were reviewed for demographic data, ocular 
findings,	laboratory	results,	and	treatment.	The	conclusion	is	that	CMV	
anterior uveitis is not uncommon in our immunocompetent patients 
and	 it	 may	 present	 as	 a	 recurrent	 acute	 or	 chronic	 inflammation,	
resembling Posner-Schlossman syndrome, herpetic anterior uveitis, or 
Fuchs heterochromic iridocyclitis. 
Fundus	Autofluorescence	in	Multifocal	Choroiditis	and	Panuveitis	
Top of Form 
Sebastian P. Haen, Richard F. Spaide 
Bottom of Form 
	 This	article	investigates	the	autofluorescence	findings	associated	
with multifocal choroiditis and panuveits (MCP), a condition that 
has marked potential to affect the retinal pigment epithelium (RPE). 
Each patient was given a comprehensive examination including 
fundus	 photographs,	 angiographic	 studies,	 and	 autofluorescence	
photography	with	an	excitation	filter	with	the	bandpass	wavelengths	
of	535	to	585	nm	and	a	barrier	filter	with	a	bandpass	of	615	to	715	nm.	
Integrative analysis was performed of the ocular imaging to ascertain 
abnormalities	 caused	 by	 the	 disease.Autofluorescence	 photography	
supplies	information	about	inflammatory	damage	and	secondary	CNV	
in a noninvasive manner. 
 Comparative Therapy Evaluation of Intravitreal Bevacizumab 
and Triamcinolone Acetonide on Persistent Diffuse Diabetic Macular 
Edema 
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Top of Form 
 Masahiko Shimura, Toru Nakazawa, Kanako Yasuda, Takashi 
Shiono, Tomohiro Iida, Taiji Sakamoto, Kohji Nishida 
Bottom of Form 
 This article compares the effect of an intravitreal injection of 
bevacizumab, an anti-vascular endothelial growth factor (VEGF) 
antibody, with that of triamcinolone acetonide, a corticosteroid for 
reduction of diabetic macular edema (DME). With the generally used 
concentration, intravitreal injection of triamcinolone acetonide showed 
better results in reducing DME and in the improvement of VA than 
that of bevacizumab, suggesting that the pathogenesis of DME is not 
only attributed to VEGF-dependency, but also to other mechanisms 
suppressed by corticosteroid.  

Ophthalmology May 2008 
Volume 115, Issue 5, Pages 790-795 (May 2008) 
 Mechanism of Action of Bimatoprost, Latanoprost, and Travoprost 
in Healthy Subjects: A Crossover Study 
K. Sheng Lim, MD, Cherie B. Nau, BS, Megan M. O’Byrne, MS, David 
O. Hodge, MS, Carol B. Toris, PhD, Jay W. McLaren, PhD, Douglas H. 
Johnson, MD 
The purpose of this article was to study the effects of 3 prostaglandin  
analogs, bimatoprost, latanoprost, and travoprost, on aqueous dynamics 
in	the	same	subjects	and	to	compare	techniques	of	assessing	outflow	
facility.	 All	 3	 drugs	 reduce	 IOP	 without	 significantly	 affecting	 the	
aqueous	production	 rate.	All	drugs	 increase	aqueous	humor	outflow,	
either by enhancing the pressure-sensitive (presumed trabecular) 
outflow	pathway	or	by	increasing	the	pressure-insensitive	(uveoscleral)	
outflow,	but	the	assessment	of	the	amount	of	flow	through	each	pathway	
depends upon the measurement technique. 
Volume 115, Issue 5, Pages 857-865 (May 2008) 
 Endothelial Cell Loss after Descemet Stripping with Endothelial 
Keratoplasty:	Influencing	Factors	and	2-Year	Trend	
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	 Presented	in	part	at:	Eye	Bank	Association	Federated	Scientific	
Session, November 2006, Las Vegas, Nevada. 
Marianne O. Price, PhD, Francis W. Price Jr, MD 
 The purpose of this article was to identify factors correlated with 
early endothelial cell loss after Descemet stripping with endothelial 
keratoplasty (DSEK) and to document cell loss over a 2-year period. 
Cell loss 6 months and 1 year after DSEK was higher than in a recent 
penetrating keratoplasty series performed at the same center, consistent 
with more donor tissue manipulation in DSEK. It was found that cell 
loss was reduced with certain variations in surgical technique. 
Volume 115, Issue 5, Pages 845-850 (May 2008) 
Laser Scanning In Vivo Confocal Analysis of Keratocyte Density in 
Keratoconus 
Judy Y.F. Ku, MBChB, Rachael L. Niederer, MBChB, Dipika V. Patel, 
PhD, MRCOphth, Trevor Sherwin, PhD, Charles N.J. McGhee, PhD, 
FRCOphth 
	 Keratoconus	 is	a	 form	 of	 progressive	 noninflammatory	 corneal	
ectasia. Although abnormalities have been documented at every level of 
the keratoconic cornea, the exact underlying pathophysiologic process 
remains unknown. This study is aimed to determine the keratocyte 
density in human corneas with keratoconus imaged by laser scanning 
in vivo confocal microscopy. In subjects with keratoconus, anterior 
keratocyte density correlated with central corneal thickness and 
inversely with steepest keratometry values. 
	 Keratocyte	 density	 is	 significantly	 lower	 in	 subjects	 with	
keratoconus, and the decline in keratocyte density correlates with 
indices of disease severity. Thus, In vivo confocal microscopy offers the 
opportunity to study early microstructural changes in the keratoconic 
cornea. 
Volume 115, Issue 5, Pages 796-801.e2 (May 2008) 
 Comparative Study of Central Corneal Thickness Measurement 
with Slit-Lamp Optical Coherence Tomography and Visante Optical 
Coherence Tomography 
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Haitao Li, MPhil, Christopher Kai Shun Leung, MD, MB ChB, Lee Wong, 
MB ChB, MRCS, Carol Yim Lui Cheung, PhD, Chi Pui Pang, DPhil, 
Robert Neal Weinreb, MD, Dennis Shun Chiu Lam, MD, FRCOphth 
 This article evaluates the repeatability and reproducibility of 
central corneal thickness (CCT) measurements obtained by 2 anterior 
segment optical coherence tomography (OCT) imaging systems and 
to examine their agreements with ultrasound pachymetry. Both 
SLOCT and Visante OCT automatic and manual CCT measurements 
were reliable and showed comparable agreement with ultrasound 
pachymetry. Although the 2 anterior segment OCT imaging systems 
have similar design and working principles, clinicians should be aware 
of the differences in CCT measurement between the 2 anterior segment 
OCTs. 

Eurotimes May 2008 
	 Keratoprosthesis	shows	potential	as	first-line	therapy	for	paediatric	
patients with corneal opacity 
EuroTimes,Vol 13, Issue 5, May 2008 
 The Boston Keratoprosthesis may be considered the treatment 
of	 choice	 for	 paediatric	 corneal	 opacification.	 It	 constitutes	 a	 viable	
alternative to penetrating keratoplasty. It rapidly establishes and 
maintains a clear visual pathway which enables amblyopia therapy 
when indicated. Keratoprosthesis is clearly superior to corneal 
transplantation in paediatric patients, although assumptions concerning 
amblyopia will require years of additional follow-up to prove. 
Gene therapy of the endothelium shows potential in prevention of graft 
failure 
EuroTimes,Vol 13, Issue 5, May 2008 – 
 Gene therapy of the endothelium for the prevention of graft 
failure following penetrating keratoplasty is “on, not over the horizon”. 
Techniques for transferring protective genes to endothelial cells are 
showing success in both in vitro and in vivo studies. They employ various 
strategies for preventing graft failure, some aim to prevent immune 
rejection, others aim to prevent cell death in ex vivo corneal storage, 
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while some even aim to increase endothelial cell density. The earliest 
application of this type of technology will likely be in eye banks. Studies 
to date have provided the proof of principle regarding the potential of 
gene therapy as a tool in preventing corneal graft failure. At the same 
time, careful controls are necessary in all studies with gene therapy to 
detect any harmful effects. 
Iris registration technology enhances surgical outcomes 
EuroTimes,Vol 13, Issue 5, May 2008 
 Accurate registration of the treatment to the eye is a fundamental 
determinant of outcomes of wavefront-guided laser vision correction 
surgery. Ignoring cyclotorsion and pupil centroid shift may lead to 
suboptimal results and poorer quality of vision after wavefront-guided 
refractive surgery. On top of existing eye-tracking systems, laser 
manufacturers have added automated registration technologies able 
to compensate for the cyclotorsional movement and pupil centroid shift 
that occurs between the wavefront assessment and laser treatment 
in order to assure precise alignment of the wavefront map and laser 
ablation in all axis. 
 New phaco tip design allows straight tip surgeons to perform 
torsional ultrasound 
EuroTimes,Vol 13, Issue 5, May 2008 
 A new beveled ultrasound tip provides the sculpting ability of 
the	 Kelman	 tip	 during	 phacoemulsification,	 without	 the	 extreme	
angulation.	 Torsional	 ultrasound	 is	 a	 significant	 improvement	 in	
phacoemulsification,	yet	it	requires	a	curve	to	the	ultrasound	tip.	Dr	
Osher’s new design has a gentle curve with a bevelled down opening, 
opposite the typical Kelman tip. By placing the bevel down within the 
lens,	 the	tip	can	create	a	pivot	 for	fluid	exchange	beneath	the	OVD.	
Then the surgeon turns the bevel up for sculpting. Manoeuvring the 
tip is easy, since it is much less curved compared to the 22° bend of the 
Kelman tip. One simply turns the bevel to either side when he wants 
to embed it into the hemispheres, then chopping them into quadrants. 
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Oxford Handbook Of Ophthalmology  
Alastair K.O. Denniston

Philip I. Murray
(university of Birmingham, uK)

First Edition-2006
First Indian Edition-2007

Oxford Medical Publications 
Indexed & Illustrated, 760 pages

Printed in India-New Delhi
Cost – Rs.400 

Reviewer: Dr Sunil G.T.

 This compact and comprehensive book in ophthalmology is one 
of a series of Oxford Handbooks that have been extremely successful.  
One of the many appealing attributes is its clear presentation with 
concise tables, algorithms and abundant cross referencing.  This book 
takes the subject of ophthalmology several steps further.  It covers 
diagnosis, assessment and management of ophthalmic conditions 
with evidence-based guidelines and up to date recommendations. It 
encourages a holistic, multidisciplinary approach to the patient.  It 
contains guidelines from NICE & Royal College of Ophthalmologists.
 Chapter I on clinical skills cover all types of ocular examinations 
with illustrations and the key aspects highlighted.  Every section 
includes the relevant anatomy and physiology of common diseases 
along with their diagnosis and management.  The chapter on medical 
retina is exhaustive and covers all the common problems.  The chapters 
important for a medical trainee are clinical skills, aids to diagnosis, 
vision in context, investigations and their interpretation, pre–operative 
care and advanced life support protocols.  This book helps you to 

Consultant,	Glaucoma	Services,	Sankara	Nethralaya,	Chennai.
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improve the care of your patients.  It also has information that is not 
easily available such as driving standards, professional standards, 
visual impairment registration, management of clinical diseases and a 
glossary of eponymous syndromes.  
 This book, handy with information in a quick reference format is 
an ideal companion whether you are in your clinics, wards, casualty, or 
in theatre. It will appeal to a wide readership of both ophthalmologists 
of varying experience and other ophthalmic health care professionals 
alike.  Highly suitable for postgraduate examinations and international 
fellowship examinations, it becomes an essential addition to your 
personal collection and an invaluable companion to your practice of 
ophthalmology.



INSTRUCTION
TO AUTHORS
INSTRUCTION
TO AUTHORS

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	
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Entoptic Images 
Dr. r. ramasubramanian

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

Entoptic phenomena are visual effects whose source is within the 
eye itself.
According to Helmholtz under suitable conditions light falling on the 
eye may render certain visible objects within the eye itself. These 
perceptions are called entoptical.
Entoptic images have a physical basis in the image cast upon the retina. 
Hence, they are different from optical illusion which are perceptual 
effects that arise from interpretations of the image by the brain.

Some examples of entoptical effects include:

• Floaters or muscae volitantes are slowly drifting transparent blobs 
of varying size and shape, which are particularly noticeable when 
lying on the ground and looking up at the sky. They are caused by 
imperfections	in	the	fluid	of	the	eye.	

•	The	blue	field	entoptic	phenomenon	has	the	appearance	of	tiny	bright	
dots	moving	rapidly	along	squiggly	lines	in	the	visual	field.	It	is	much	
more	noticeable	when	viewed	against	a	field	of	pure	blue	light	and	is	
caused by white blood cells moving in the capillaries in front of the 
retina.

• Haidinger’s brush is a very subtle yellow-and-blue pattern that is 
seen	when	viewing	a	field	of	light	that	is	polarized.	

• The Purkinje tree is an image of the retinal blood vessels in one’s own 
eye. It can be seen by shining a bright, moving light like a penlight 
onto the sclera (the white of the eye) in a darkened room. Normally the 
image of the retinal blood vessels is invisible because of adaptation. If 
the stimulus is presented at an unusual angle and a frequency of one 
Hertz, the patient is able to see a glimpse of the vascular tree.
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Entoptic Images:
J D Lewis-Williams and T A Dowson in their 1988 article “The Signs of 
All Times”, postulate that these images, which derive from effects within 
the central nervous system, form the basis for images in Palaeolithic 
art.
Brasley in his 1989 article “Deaths and entrances”, a contextual analysis 
of megalithic art supports Lewis-Williams and Dowson with evidence 
from “Megalithic” (Neolithic) tombs in southern Brittany.
Hildgard of Bingen was a migraine sufferer. It’s possible to see entoptic 
imagery in some of the illuminations for her work, particularly the 
bright and dark stars, and corona-catenary effects in her visions of 
“Anima”. But as at Gavrinis, the construal stage is what that gives the 
visions meaning and a migraine origin of the images does not affect the 
question of validity of the resulting visions.
The word “Entoptic” was coined for these phenomena by C W Tyler, a 
researcher into vision, and appears in the title of his 1978 paper “Some 
New Entoptic Phenomena” in Vision Research 18: 1633-39. Lewis-
Williams, “hoping to avoid a diversionary logomachy”, used the term 
instead of “phosphenes”.
The Entoptic images are generated in reaction to various stresses on 
the body, including migraine, extreme fatigue, head injury and cocaine 
abuse.

Seven Principles of Perception:
Lewis-Williams and Dowson formulate seven principles of perception 
although	defined	with	reference	to	entoptics,	these	principles	also	apply	
to iconic hallucinations
replication	 is	 the	 first	 principle,	 in	 which	 a	 subject	 perceives	 an	
entoptic phenomenon in its fundamental form. These entoptics are 
clearly	identifiable	as	such.
Fragmentation is the breakdown of the phenomena into minimal 
components, when a grid appears as a ladder. In Integration, several 
images are blended into one form, perhaps a grid blended with a set of 
zig-zags. 

Dr.	R.	Ramasubramanian	- Entoptic	Images
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In superpositioning, one entoptic form may be projected onto another, 
whilst in Juxtaposition they appear side by side. 
reduplication is the principle in which a single image is duplicated 
within	the	field	of	vision,	such	as	a	series	of	catenary	curves.
rotation is exactly what its name suggests, where the entoptic image 
rotates	in	the	field	of	vision.	

Three stages of perception of Entoptic Phenomena:

Stage One
In stage one, subjects experience entoptic phenomena alone. These can 
be perceived either with the eyes open or closed and tend to be located 
at reading distance. The images cannot be consciously controlled and 
are characterised by varied and saturated colours. Sometimes a bright 
light obscures all but peripheral images.

Stage Two
In stage two, subjects try to make sense of entoptics by elaborating 
them into iconic forms. Thus, the same ambiguous round shape can be 
‘illusioned’ into an orange if the subject is hungry, or a breast if he is in 
a state of heightened sexual drive.

Stage Three
In stage three, many subjects experience a vortex or rotating tunnel that 
seems to surround them. There is a progressive exclusion of perceptual 
information. Iconic images appear to derive from memory and are 
often associated with powerful emotional experiences. Subjects tend 
to assert that the images are actually what they seem to be, without 
discrimination between the phenomenon and the construed object.

Entoptic Images 
The Entoptic images perceived by a person are altered by stress and 
other external factor. A case study is given below: 
Edward Munch, a painter developed an eye disorder and his observation 
and potrayal of the images are described below.
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Edward Munch a famous Norwegian painter is the forerunner of 
contemporary painters. He was a hypertensive, developed intra ocular 
haemorrhage and had defective vision in his right eye in 1930 at the 
age of seventy six. 
He was worried because his better eye was the right eye.

Fig. 1: Massive bird in the lower part of the visual field due to initial haemorrhage 

Method:
Edward Munch was much interested in photography and took 
photographs of himself and recorded the entoptic images he perceived 
in a paper. The criteria he took was the distance between the eye and 
the painting and the type of lighting, sunshine, over last weather (or) 
artificial	light	and	sometimes	put	a	corrective	lens	in	front	of	the	eye.	
He	first	started	seeing	the	images	with	the	better	eye	to	avoid	prior	
visual impression.  
The photo taken of his drawings were surprisingly large compared to 
his other works. 
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Fig.	2:	The	Famous	bird	head	

Fig.	3:	Phoenix	arising	from	the	ashes

Description of the images:

He describes the image in the early stage, a large dark blue patch like 
a skull, an obvious symbol of the fear of blindness. During the phase of 
recovery he saw the image as a phoenix arising from the ashes. 
An analysis of Edward Munch Entoptic vision:

For an ophthalmologist, the water colours, drawings, and pastels made 
by Munch during his ocular disorder are something quite other than 
the morbid imaginations of his anxious mind. 
The famous bird head is immediately familiar to the ophthalmologist, 
as he comes across it every day in his clinical practice. It is the aspects 
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of the pre-papillary loop of the posterior vitreous detachment. This 
aspect can be clearly seen in the ultrasound photo of the vitreous. The 
similarity between the vitreous loop and the head of the bird drawn by 
Munch is very striking.

Fig.	4:	Pre-papillary	loop	of	PVD	seen	as	Entoptic	image 

The head of the bird is the representation of the vitreous ring, the beak 
is probably the condensation extending it, the eye of the bird which 
is	missing	on	the	several	figures	may	be	a	clot	(or)	simply	an	artistic	
idea.	The	voluminous	body	is	the	figuration	of	the	ocular	haemorrhage	
diagnosed	at	the	time.	The	final	 factors	that	convince	the	use	of	the	
semiological reality of Munch’s water colour and drawings are their 
spatial	aspects	and	their	evolution	over	time.	At	first,	the	bird	is	massive	
and	 its	body	 takes	up	 the	entire	 lower	part	of	 the	visual	field,	as	 is	
shown as painting in which it is subjectively located in a room drawn in 
perspective. Next, the body gradually shrinks till nothing remains but 
the head and a small part of the body itself. This corresponds logically 
to the gradual resorption as the initial haemorrhage, whereas the pre-
papillary loop is still clearly visible.

Dr.	R.	Ramasubramanian	- Entoptic	Images
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Fig.	5:	Voluminous	body	seen	during	the	evolution	of	vitreous	haemorrhage	

Several of the Munch’s drawings show the residual bird in the land 
scape drawn in perspective. In one drawing it is near the horizon and 
in others it is higher in the sky.
These aspects correspond to the fact that the detached vitreous slumps 
into the cavity of the eye, which is then seen as shifting into the upper 
part	of	the	visual	fields.
The gradual recovery of his eye sight delighted and relieved Munch. 
The bird was then seen gliding on the sky, the remains of the body, 
taken the form of spread wings; “like the phoenix arising from the 
ashes”. The works executed by Edward Munch while he was suffering 
from	the	eye	condition,	strange	as	they	may	be,	are	in	fact	figurative	
works and not the fantasies of a deranged mind. He produced a form of 
ophthalmic imaging, even if the model was visible only to the painter 
himself.	Of	course	his	interpretation	of	it	as	a	fantastic	bird	reflects	the	
state of mind at the time. The works that Munch produced in this period 
was exemplary from his point of view, because the artist never gives 
us more than his own vision to contemplate his painting. But works 
created from pathological data also shows us that an eye condition 
affects an artist work and leads him to explore the unexplored aspects 
of his visual perception.
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